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I. General Introduction to WRENDA 

The nuclear data request lists for fission-reactors, fusion-
reactors and nuclear-safeguards development appear in Parts II, 
III and IV, respectively, of this document. Supporting information 
which is pertinent to only one of the request lists has been 
collected in sections immediately preceding the relevant request 
list. Information applicable to all the request lists appears in 
Part I. Expansions of codes used in the request lists can be found 
in the appendices at the end of the document. 

I.A. Background and General Information 

The use of a "request list" for communication of the 
data requirements of a developing technology to the pro-
ducers of the required data is long standing in both the 
United States and the United Kingdom. In 1968,' the Neutron 
Data Compilation Centre at Saclay initiated publication of 
a request list for neutron data measurements from a com-
puterized file, known as RENDA, on behalf of the European-
American Nuclear Data Committee (EANDC). The list contained 
requests from the countries represented on that committee. 
In 1971, the International Nuclear Data Committee (INDC) 
recommended that the IAEA assume responsibility for pub-
lication of an expanded international data request list, 
which would include neutron data requests from a larger 
number of countries and international organizations. 

The data request file maintained by the Nuclear Data 
Section of the IAEA is known as WRENDA. The input to this data 
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request file is provided by officially constituted bodies in 
the Member States through the four regional Neutron Data 
Centers1. This issue of WRENDA is published by the IAEA on 
behalf of the four Neutron Data Centers. 

Concurrently with the transfer of responsibility for 
the neutron data request file from the NEA to the IAEA, the 
Nuclear Data Section (NDS) had developed international 
nuclear data request lists for technologies related to nuclear 
safeguards and to controlled fusion. It was expedient to 
develop the new WRENDA system to accommodate data requests 
for all applications. 

An immediate consequence of the expanded scope was that 
the new WRENDA system was designed to accommodate requests for 
data related to other nuclear processes as well as to neutron-
induced reactions. Also concurrently with the development of 
the WRENDA system it was agreed that data requests related 
to fusion, safeguards and other applications should be handled 
through the regional data centers. 

Upon recommendation of the INDC, the international nuclear 
data request lists for fission-reactor, fusion-reactor and 
nuclear safeguards development have been published for the first 
time as a single document in this issue of WRENDA. The most 
recently preceding separate publications of the individual 
lists are identified in the following table: 

Fission Reactors INDC(SEC)-38 April 1974 
Fusion Reactors INDC(NDS)-57 December 1973 
Safeguards INDC(NDS)-50 March 1973 

1 NNCSC 

NDG'C 
NDS 

CJD 

- National Neutron Cross Section Center, Brookhaven National Laboratory, 
Upton, L.I., N.Y., USA. 

- Neutron Data Compilation Centre, Nuclear Energy Agency, Saclay, France. 
- Nuclear Data Section of the International Atomic Energy Agency, Vienna, 

Austria. 
- Centr po Jadernym Dannym, Obninsk, USSR 



I. iii 

WRENDA requests for all applications are maintained in 
a single computer master-file but are associated with a particu-
lar application by an application code. In planning the 
present publication, it was considered that the users of WRENDA, 
who consult the publication to plan research programs, to evaluate 
research proposals and to survey data requirements, generally 
have in mind a particular application and that, therefore, 
separation of the requests according to the three applications 
mentioned above would be the most convenient form of pre-
sentation. Collection of the three request lists in a single 
publication should at the same time make it reasonably con-
venient to locate all requests related to the same material 
and data type by individually checking each of the lists. If 
in the future the predominant interest of the users appears 
to be in the material and data type regardless of application, 
then requests for all applications would be published in a 
single list. 

Status comments are maintained in a separate file from 
the data requests and do not bear application codes. For 
publication the requests and status comments are merged as 
described in Section I.B. When requests related to a parti-
cular material and data type occur in more-than-one request 
list, all status comments referring to that combination of 
material and data type are printed in each request list where 
the combination appears. 

When the same block of status comments appears in several 
request lists, some of the comments may not be relevant to any 
request in a given list, for example, because of differing ener-
gy ranges for the request and status information. Since only 
a small number of status blocks appear in more^-than-one request 
list, the duplication and irrelevance of some status information 
was considered justifiable in view of the convenience of re-
viewing and maintaining only a single status file rather than 
a separate one for each application. 
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The request lists are intended to serve as guides to ex-
perimentalists, evaluators and administrators when planning 
nuclear data measurement and evaluation programs. "When 
measurers and evaluators begin work which will provide 
data requested in this document, they are asked to inform 
the requestor(s). Information about such work should also 
be provided to the Nuclear Data Section or to a regional 
data center^ so that status comments can be kept current. 
The names of the requestors are-printed with each request, 
and their addresses are given in Appendix D. 

Future editions of WRENDA will be issued annually in 
the summer. Before each publication the national data 
committees will be asked to review their requests so that 
the lists can be kept current. 

Although major updating of the file will usually 
occur in the spring, the master-files can be updated at 
any time. Between book-publications computer listings 
of the current files can be requested from the IAEA Nuclear 
Data Section. Special sorts and selective retrievals from 
the files can also be obtained upon request. 

Comments from the users of WRENDA are encouraged so 
that the document and the special services available from 
the system can meet their needs. 
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I.B. Editorial Policy 

During conversion from the old RENDA system to the 
new WRENDA system, an effort was made to consolidate similar 
requests from the same country in order to reduce the length 
of the WRENDA publication and to make it more easily readable. 
For example similar requests from the same country but from 
different requestors and with similar but non-identical 
comments usually were printed in WRENDA 74 as a single 
request with multiple requestors and a single identifying 
number. In general this editorial policy has been continued 
in the WRENDA 75 publication. 

If one of the multiple requestors subsequently changes 
his specifications so that his request is significantly 
different from those of the other requestors, a new identi-
fication number is assigned to the modified request. It has 
been tedious to trace the evolution of requests so that 
they can be correctly modified and so that the consistency 
of identification numbers can be maintained from one WRENDA 
publication to the next. 

For the future it is anticipated that new requests and 
modifications will be coded in a common format at the regional 
data centers. The modifications and identification numbers 
assigned by the regional data centers will then "be entered in 
the master files exactly as they are submitted to the NDS. 
It is hoped that any inconsistency in request numbers will 
be limited to a single year and that the cooperative WRENDA 
system will serve satisfactorily the needs of the individual 
requestors, reviewers and national data committees and will 
facilitate at the same time the production of a conveniently 
useful publication. 
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At present there seems to be a lack of consensus 
among users of WRENDA about purpose and content of the 
status comments which could be provided for each request. 
Ideally perhaps the status comments should provide a con-
cise, up-to-date evaluation of the accuracy or uncertainty 
of the available data. In fact, no organization has been 
able to accept continuing responsibility of this kind for 
all requests. Alternatively the status file could provide 
only references to recently completed work and to work in 
progress although the CINDA publication provides similar 
information . An intermediate possibility would be to cite 
a recent review or evaluation related to each data request 
and to provide additional references to work completed or 
in progress after the effective date of the evaluation. 

In the present edition of WRENDA most of the status 
blocks provide only references to recently completed, con-
tinuing and planned work. In some status blocks a relevant 
review or evaluation is identified. For a very few blocks 
the estimated uncertainty of the available data has been 
summarized for the energy ranges specified in the associated 
requests. Comments from users about the value of the status 
information in the present edition would be particularly 
helpful in planning future editions. 

The status information in the present edition has been 
drawn from many sources. Special effort has been made to in-
clude information provided through national and international 
data committees. The contributions of individual experts 
who have offered their personal knowledge of particular types 
of data in concise form is gratefully acknowledged. 
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It has been assumed that general reference works such as 
BNL-325, various versions of the "chart of the nuclides" and 
CINDA are well known to the users of WRENDA. Therefore references 
to these works have been deleted from the WRENDA status file 
even though new versions of some of them may have appeared 
very recently. 

I.C. Description of Requests 

This edition of WRENDA contains three separate data 
request lists each of which contains only requests related 
to a particular application. Within each request list the 
form of presentation of requests is the same. 

Each request list is presented in a sort by increasing 
target charge (z) and mass (A) number, then by projectile type 
starting with the lightest (-y-rays) and sorted by increasing 
mass, and finally by reaction type. All requests for a single 
target nuclide, projectile and reaction are blocked together. 
A sample is shown on the following page. 

Each request block consists of two parts separated by 
a single line. The first part contains all the requests for one 
target-projectile-quantity combination. The second part called 
"STATUS" contains comments on the present state of knowledge 
of this data type. Where there are no status comments in the 
WRENDA file, this second part is omitted. 
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Block-heading 

The first line of each request block gives, from left 
to right, the target nuclide, the incident particle, and 
the quantity. This line of text is enclosed by a double 
line to make the beginning of each block stand out visually. 

2 
The meaning of a quantity generally conforms to CINDA 
usage with the addition of some quantities to describe 
nuclear structure data and complex reactions. A list of the 
allowed quantities appears as part of the next section. 
The target nuclide description consists of the charge number, 
the element name, and the mass number of the isotope. No 
mass number is given when the natural element is meant, 
except in the case where the natural element is monoisotopic. 
Mixtures and compounds appear at the end of the list. 

CINDA - An Index to the Literature on Microscopic Neutron Data 
published annually by the International Atomic Energy Agency 
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Identification number 

The individual requests then follow in order of increas-
ing identification number. This number appears on the first 
line of each request at the far left and is underlined. The 
number assigned is unique and remains associated with a 
request. When a request is withdrawn, this number is not 
assigned to another request. The first two digits of the 
identification number are the last two digits of the year 
in which the request was originated. The third digit re-
presents the responsible neutron data center (1-NNCSC, 
2-NDCC, 3-NDS, 4-CJD) and the final three digits are a se-
quence number. The neutron data centers are responsible for 
assigning the identification number. 

Energy 

The next two entries on the first line of each request 
give the range of energy of the incident particle over which 
data are desired. The energy unit is given after each number. 
Because no lower case is used, we have adopted the symbol, 
MV, for milli-electron volts, thus preventing confusion with 
MEV for million electron volts. 

If an energy appears in the first field with the second 
field blank, then the requested information is required at 
only a single energy. In the case of a resonance integral, 
the single entry gives the lower energy limit for the integral. 
A lone entry in the second energy field with the first field 
blank indicates that measurement is desired for energies up to 
the specified value. This format appears most frequently for 
threshold reactions. No alphabetic energies are allowed. Thus 
thermal is given as 25.3 MV. All spectrum averages and non-
standard energy specifications must be explained in the re-
questors comments. 
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Accuracy 

The fourth field on the first line gives the accuracy 
required of the requested data stated in percent. Any 
accuracy requirements which cannot be stated simply must 
be given in the requestor's comments. All accuracies are 
assumed to be one standard deviation. Any other meaning must 
be explained in the comments. 

Priority 

The fifth field on the second line gives the priority 
of the requested information. Each of the three request 
lists in this publication employs a different set of priority 
criteria, which are presented in separate sections preceding 
each of the respective lists. 

Requestor 

The right hand side of the second line is used to 
identify the requestor. The first piece of information is 
a three letter code for the country originating the request. 
The codes and their explanations are given in Appendix A. 
The country code is followed by the name of the requestor. 
Mailing addresses for the requestors are given in Appendix D. 
The last piece of information is a three character code 
for the requestor's organization. These codes conform to 
the CINDA codes and are listed along with the organization 
name in Appendix B. In the case where there is more than 
one requestor for a request, then their names and organization 
codes are given on successive lines. However all requestors 
so combined must come from the same country. 
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Requestor's comments 

Comments by requestors follow below the requestors' 
names on the right hand side of the page. The comments 
are grouped into four types denoted by the characters Q, 
A, 0 and M. The group of comments designated by refers 
to further experimental specifications such as details of 
the quantity to be measured and the energy range of in-
cident or secondary particles. Those denoted by an A 
refer to further details concerning accuracy or energy 
resolution required. The category 0 includes all other 
comments such as use of or justification for requested 
data. The last group of comments, designated by an M, 
contains statements about modifications which have been 
made since the previous version of WRENDA, such as "new 
request" etc. 

Status comments 

The status comments for a block of requests generally 
consist of an organization code (see Appendix B for ex-
planations) followed by a name and a comment. In the 
present edition of WRENDA and for the foreseeable future 
a majority of these comments will be references to re-
lated , recently completed experiments or to experiments 
underway. In some cases, general status comments as to 
various discrepancies or attained accuracies will appear. 
It is hoped that more comments of this type will appear in 
the future. 

All references to publications use CINDA-type codes. 
These codes and their expanded formsare given in Appendix C. 
The name given at the beginning of a comment is either the 
author or first author of a publication or the source of the 
general comment. 
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I.D. How to find a request in WRENDA 

In this publication WRENDA requests have been collected 
in three separate lists according to application. The request 
list for fission-reactor development appears in Part II, the 
list for fusion research and reactor development in Part III, 
and the list for nuclear safeguards development in Part IV. 

As is discussed in the previous section, within each list 
all data requests for a single target nucleus, projectile, 
and reaction quantity are blocked together. These blocks 
are sorted by target - projectile - reaction in that order. 

The target nuclei are in increasing order of Z and, 
within Z, A. Elements which are iso topic mixtures appear 
before individual isotopes. Monoisotopic elements appear 
at their natural position in order of increasing A. Follow-
ing the request blocks of highest Z are requests in which the 
target is lumped fission products and, finally, requests in 
which the target is an alloy or chemical compound. 

Immediately preceding each of the request lists is 
an index printed on coloured paper. The index gives the 
number of the page in the following request list on which 
the first block for any target nucleus (Z, A) appears. 

In this section are two additional tables for assistance 
in locating requests. The first table gives the projectile-
particle sort order, and the second table gives the reaction 
quantity sort order. 
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Table I 

Incident Particle Sorting Order 

1 No incident particle (e.g. level structure) 

2 Photon 

3 Neutron 

4 Proton 

5 Deuteron 

6 Triton 

7 Helium-3 

8 Alpha 

9 Lithiuro-6 
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Table II (page l) 

Q U A N T I T Y SORT ORDER 

L E V E L D E N S I T Y PARAMETERS 
D I S C R E T E L E V E L S T R U C T U R E ( E N E R G Y , S P I N , P A R I T Y ) 
H A L F L I F E 
F I S S I O N H A L F L I F E 
T O T A L CROSS S E C T I O N 
E L A S T I C CROSS S E C T I O N 
D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 
I N E L A S T I C CROSS S E C T I O N 
ANGULAR D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 
ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 
DOUBLE D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 
THERMAL S C A T T E R I N G L A * 
T O T A L S C A T T E R I N G CROSS S E C T I O N 
D I F F E R E N T I A L T O T A L S C A T T E R I N G CROSS S E C T I O N 
N O N - E L A S T I C CROSS S E C T I O N 
A B S O R P T I O N CROSS S E C T I O N 
C A P T U R E CROSS S E C T I O N 
T N E R G Y D I F F E R E N T I A L C A P T U R E CROSS S E C T I O N 
C A P T U R E GAM PA RAY S P E C T R U M 
D E L A Y E D C A P T U R E GAMMA RAY S P E C T R U M 
PHOTON P R O D U C T I G N CROSS S E C T I O N I N I N E L A S T I C SCATO 
T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 
T O T A L GAMMA RAY Y I E L D 
X . N 
X , N NEUTRON SPECTRA 
X , 2 N 
X , 2 N NEUTRON S P E C T R A 
X . 3 N 
NEUTRON E M I S S I C N CROSS S E C T I O N 
T O T A L NEUTRON Y I E L D 
D E L A Y E D NEUTRON Y I E L D 
ENERGY D I F F E R E N T I A L N E U T R O N - E M I S S I O N CROSS S E C T I O N 
DOUBLE D I F F E R E N T I A L NEUT R O N - E M I S S I O N CROSS S E C T I O N 
X , P 
X , P D E L A Y E D NEUTRON Y I E L D 
X , N F 
X , 2 F 
T O T A L PROTON P R O D U C T I O N CROSS S E C T I O N 
X , 0 
X , ND 
X , T 
X , N T 
X , H E L I U M — 3 
X , ALPHA 
X , N A L P H A 
X , N 3 A L P H A 



I.xvi 

Table II (page 2) 

T O T A L ALPHA P R O D U C T I O N CROSS S E C T I O N 
F I S S I O N CROSS S E C T I O N 
SECOND CHANCE F I S S I O N CROSS S E C T I O N 
C A P T U R E TO F I S S I O N R A T I O ( A L P H A ) 
NEUTRONS E M I T T E D PER NEUTRON A B S O R P T I O N ( E T A ) 
NEUTRONS E M I T T E D PER N O N - E L A S T I C PROCESS 
NEUTRONS E M I T T E D PER F I S S I O N (NU B A R ) 
D E L A Y E D NEUTRONS E M I T T E D PER F I S S I O N 
PROMPT NEUTRONS E M I T T E D PER F I S S I O N 
I N F O R M A T I O N ON NEUTRONS FROM A F I S S I O N FRAGMENT 
ENERGY SPECTRUM OF F I S S I O N NEUTRONS 
ENERGY SPECTRUM OF D E L A Y E D F I S S I O N NEUTRONS 
SPECTRUM OF PROMPT GAMMA RAYS E M I T T E D I N F I S S I O N 
SPECTRUM OF GAMMA RAYS E M I T T E D I N F I S S I O N 
DELAYED GAMMA SPECTRUM FROM F I S S I O N PRODUCTS 
F I S S I O N PRODUCT MASS Y I E L D S P E C T R U M 
I N F O R M A T I O N ON K I N E T I C S OF F I S S I O N FRAGMENTS 
RESONANCE PARAMETERS 
A B S O R P T I O N RESONANCE I N T E G R A L 
C A P T U R E RESONANCE I N T E G R A L 
F I S S I O N RESONANCE I N T E G R A L 
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II. Fission Reactor Development 

II. A. Introduction 

The fission list contains over 1200 requests for improved 
nuclear data needed in support of the fission-reactor develop-
ment programs of 21 Member States of the IAEA and one 
International Organization. The requests from Belgium, 
Canada, France, India, Italy, Japan, the Soviet Union, 
Sweden, Switzerland, Turkey, the United Kingdom and the 
United States have been reviewed and updated since the last 
publication of the WRENDA fission list (lNDC(SEC)-38, 
April 1974). 

In WRENDA 74 it was implied that the next edition of 
the data request list for fission reactors would contain 
both a list of satisfied requests and a list of withdrawn 
requests. While many requests which appeared in WRENDA 74 
have been withdrawn from the present edition, only a very 
few were explicitely marked "satisfied". From examination 
of the other withdrawn requests it was concluded that some 
of them may have been withdrawn because they were, in fact, 
partially or totally satisfied. Because of apparently in-
consistent distinction between withdrawn and satisfied 
requests, the present edition of the data request list for 
fission-reactor applications is accompanied only by a list of 
withdrawn requests, which should be considered to include 
also satisfied requests. 
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II. B. Supplementary information from contributors 

[ Requestors and national data committees 
sometimes supply supplementary information about 
the requests for which they are responsible. 
The remarks which follow were received from 
the USSR.] 

General comments to the Soviet Requests 

L.N. Usachev's requests 

Together all the requests make a unique system of 
requirements for the accuracy of evaluated nuclear data 
which would assure calculation of K^^, and breeding ratio (BR) 
of a fast plutonium breeder with accuracies of lfo ajid 2$ 
respectively. 

Priorities 

Accuracy requirements designated 2nd priority would 
assure the necessary calculational accuracy on the basis 
only of microscopic data without the use of data from 
integral experiments. 

Accuracy requirements of designated 1st priority are 
less stringent because use would be made of evaluated results 
from integral experiments, which are available at the Nuclear 
Data Centre in Obninsk. 

Meaning of uncertainty 

Uncertainty (or accuracy) is characterized by one 
standard deviation. 
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Uncertainty of a point is. supposed to be represented as 
a sum of components with different correlative properties. 
Accuracy specifications are for those components of the un-
certainty which determine the accuracy of the integral under 
the curve in the partial energy interval mentioned in each 
request. 

In requests for measurements the use of standards - v 
of 252Cf, the 1 0B (n, a ) cross section (below 100 keV) and 
the (n,f) cross section (above 100 keV) - is assumed. 
In all requests except those for standards, the accuracy 
specifications refer to measurements relative to standards, 
and the accuracies required of the standards are specified 
separately. 

The algorithm used to derive these requirements is 
described in the following papers! 

L.N. Usachev and Yu.G. Bobkov, "Planning of an optimum set of 
microscopic experiments and evaluations to obtain a given 
accuracy in reactor parameter calculations'* Evaluation of 
Nuclear Data, (Proc. Panel, Vienna, 1971), Report IAEA-153, 
IAEA, Vienna, 1973 (in Russian). English translation: 
INDC(CCP)-19 (1972). 

L.N. Usachev, V.N. Manokhin and Yu. G. Bobkov, "The accuracy 
of nuclear data and its influence on fast reactor development", 
Nuclear Data in Science and Technology, (Proc. Symp., Paris, 1973) 
IAEA, Vienna, 1973, Vol. 1, p. 129 (in Russian). 
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3. Yu.G. Bobkov, L.T. Pyatnitskaya and L.N. Usachev, "Planning 
of experiments and evaluations on neutron data for reactors " 
The Metrology of Neutron Radiation in Reactors and Accelerators. 
(Proc. Gonf., Moscow, 1974), Report FEI-^27 (1974) (in Russian). 
English translation to be published as INDC(CCP) document. 

4. L.N. Usachev, "Unique definition of nuclear data accuracy" 
7th INDC Meeting, Lucas Heights, 1974, Proceedings in pre-
paration (in English). Report FBI-537 (1974) (in Russian). 

M.N. Nikolaev's requests 

Basic demands for accuracy of and BR prediction 
are 1 and 1.6 percent, respectively. 

The requests are formulated for the totality of micro-
scopic data without taking into account the results of 
integral experiments. Therefore, these requests are, as a 
rule, of the second priority. 

The comparatively less demandng accuracies specified in 
this set of requests are stipulated by an assumption about 
the sense of uncertainties which differs from the assumption 
used in Usachev's requests. In this set of requests complete 
correlation of uncertainties within each group in the ABBN 
26-group set and full statistical independence of uncertain-
ties of neighbouring groups is supposed. 

Correlation of uncertainties for different isotopes, 
cross sections and v values is taken into account by assuming 
as standards the U-235 fission cross section and v of Cf-2^2. 
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The author of the requests considers that these conditions 
would exist for instance," when on each adjacent lethargy 
interval 0 . 5 - 1 there would fall, on the average, one ex-
periment carried out by an independent method with the re-
quested, guaranteed accuracy. 

The algorithm of request formulation and substantiation 
of basic requirements for and BR are described in paper 
by S.M. Zaritsky, M.N. Nikolaev, M.F. Troyanov, "Nuclear 
Data Requirements for Calculation of Fast Reactors", 
Report INDC(CCP)-17, IAEA, Vienna, 1972. 

Conclusion 

The two sets of requirements presented here emphasize 
the importance of precise understanding of accuracy 
specifications. 
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II.C. Priority Criteria 

Three priorities, noted 1, 2 and 3 (l "being the highest), 
can be attributed to the requests. The priorities are defined 
as follows: 

* Priority 1 * 

Nuclear data which satisfy the criteria of Priority 2 
and which have been selected for maximum practicable 
attention, taking into account the urgency of nuclear 
energy programme requirements. 

For example, the European American Committee for 
Reactor Physics assigns its highest priorities for reactor 
measurements as follows: 

"The highest priority should be given to requests 
for nuclear data for reactors to be built in the near 
future if: 

a. These data are still necessary to predict the 
different reactor properties after all information from 
integral experiments and operating reactors has been used; 
or 

b. information on an important reactor parameter is 
in principle attainable through mathematical calculation 
from nuclear data only; or 

c. these data are needed for materials required in 
reactor physics measurements." 
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* Priority 2 * 

Nuclear data which will be required during the next 
few years in the applied nuclear energy programme 
(e.g. the design of a reactor or fuel processing plant; 
data needed for optimum use of reactor fuel and construction 
materials such as neutron moderators, absorbers and radiation 
shields; space application and biomedical studies; data 
required for better understanding of some significant aspect 
of reactor behaviour). 

* Priority 3 * 

Nuclear data of more general interest and data 
required to fill out the body of information needed for 
nuclear technology. 



II.D. L I S T CF W I T H D R A W N R E Q U E S T S 

6 9 1 0 0 4 USA 2 H E L I U M 3 N E U T R O N N , P 

6 9 1 0 0 6 USA 3 L I T H I U M N E U T R O N T O T A L P H O T ON P R O D U C T I O N C R O S S S E C T I O N 

6 9 1 0 0 7 USA 3 L I T H I LM N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

7 0 1 C 0 1 USA 3 L I T I - I U M 6 N E U T R O N N , A L P H A 

6 2 1 C-01 USA 4 B E R Y L L I I f 9 N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S SEC T I ON 

6 9 1 C 1 4 USA 4 B E R T L L H K 9 N E U T R O N C A P T U R E CROSS S E C T I O N 

6 8 2 0 0 2 J A P 4 8 E R Y L L I L C 9 N E U T R O N N , 2N 

6 8 2 0 0 3 J A P 5 B O R C N 1C N E U T R O N A B S O R P T I O N C R O S S S E C T I O N 

7 0 1 0 0 3 USA 5 B O F C N 1C N E U T R O N N . A L P H A 

6 2 1 0 0 3 USA 6 CA RBON N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

6 2 1 0 0 4 USA 6 C A R B O N N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

6 6 1 0 0 2 USA 6 C A R B O N N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

7 4 2 0 2 5 FR 6 C A R B O N N E U T R C N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

7 4 2 0 2 6 FR 6 C A R B O N N E U T R O N D O U B L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

6 9 2 0 1 4 - R 6 C A R B O N N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

6 9 1 1 1 5 USA 8 O X Y G E N N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

6 9 1 1 ; 6 USA 8 O X Y G E N N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

6 5 1 1 2 0 USA 8 O X Y G E N N E U T R O N N E U T R O N E M I S S I O N C R O S S : S E C T I O N 

7 2 1 0 2 9 USA 8 O X Y G E N A L P H A A L P H A . N 

6 8 2 0 0 6 J A P e O X Y G E N 1 6 N E U T R O N N . A L P H A 

6 9 1 0 ^ 0 USA 9 F L LOR I N E 1 9 N E U T R O N D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

6 9 1 0 4 1 USA 9 F L U C R I N E 1 9 N E U T R O N N E U T R O N E M I S S I O N C R O S S : SECT I O N 

6 9 1 0 4 2 USA S F L U C R I N E 1 9 N E U T R O N N . A L P H A 

6 9 1 0 4 3 USA 11 S O D I U M 2 3 N E U T R O N T O T A L CROSS S E C T I O N 

5 9 1 C 4 7 USA 11 SOD I UP 2 3 N E U T R O N A B S O R P T I O N CROSS S E C T I O N 

6 9 5 0 0 7 SA<= 1 3 A L U M I N U M 2 7 N E U T R O N D O U B L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

6 9 1 0 5 2 USA 1 3 A L U M I N I C 2 7 N E U T R O N C A P T U R E GAMMA RAY S P E C T R U M 

6 9 1 C 5 3 USA 1 3 A L L M I N L M 2 7 N E U T R O N T O T A L P H O T O N P R O D U C T I O N CROSS S E C T I O N 

6 9 1 0 5 4 USA 1 3 A L L M I N L M 2 7 N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

6 9 3 0 0 6 SAF 1 3 A L U M I N U M 2 7 N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

6 9 1 0 5 8 USA 1 4 S I L I C O N N E U T R O N C A P T U R E CROSS S E C T I O N 

6 9 1 0 5 9 USA 1 6 S U L F U R N E U T R O N C A P T U R E CROSS S E C T I O N 

6 9 1 : 6 0 USA 1 9 P O T A S S I U M N E U T R O N C A P T U R E CROSS S E C T I O N 

6 9 1 0 6 4 USA 2 C C A L C I UK N E U T R O N C A P T U R E CROSS S E C T I O N 

6 9 1 0 6 6 USA 2 2 T I T A N I L M N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

6 9 1 C 6 7 USA 2 2 T I TAN I L K N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

6 9 1 0 7 8 USA 2 " C H R O M I L M N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

6 9 1 0 7 9 USA 2 4 C H R O M I I M N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

6 9 1 0 8 0 USA 2 4 C H P O M I I M N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

6 6 I C 1 4 USA 2 5 MANGA NE SE 5 5 N E U T R O N C A P T U R E CROSS S E C T I O N 

6 8 2 C 0 9 J A P 2 5 M A N G A N E S E 5 5 N E U T R O N C A P T U R E CROSS S E C T I O N 

6 9 1 0 8 2 USA 2 5 M A N G A N E S E 5 5 N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

6 9 1 0 8 3 USA 2 5 M A N G A N E S E 5 5 N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

7 2 1 0 3 8 USA 2 6 I R C N N E U T R O N T O T A L C R O S S S E C T I O N 

6 9 1 0 9 0 USA 2 6 I RON N E U T R O N A B S O R P T I O N CROSS S E C T I O N 

6 9 1 1 0 3 USA 2 6 I RCN N E U T R O N C A P T U R E CROSS S E C T I O N 

7 2 1 0 4 3 USA 2 6 I R O N N E U T R O N C A P T U R E CROSS S E C T I O N 

6 9 1 0 9 3 USA 2 6 I RON N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

6 9 1 0 9 4 USA 2 6 I RCN N E U T R O N T O T A L PHOTON P R O D U C T I O N C R O S S S E C T I O N 

6 9 1 1 0 1 USA 2 6 I R C N N E U T R O N N , 2 N 

7 4 2 0 2 1 FR 2 6 I R O N N E U T R C N N . 2 N 

7 0 1 0 0 8 USA 2 6 I R O N N E U T R O N N E U T R O N E M I S S I O N C R O S S S E C T I O N 

7 2 1 0 4 1 USA 2 6 I R C N N E U T R O N R E S O N A N C E P A R A M E T E R S 

Il.viii 



II.D. L I S T OF H ITHDRAWN REQUESTS (continued) 

7 2 1 0 4 2 USA 2 6 I RCN NEUTRON RESONANCE PARAMETERS 

7 4 2 0 3 4 FR 2 6 I R O N 5 6 NEUTRON N , 2 N 

6 6 1 0 2 3 USA 2 7 C O B A L T 5 8 D I S C R E T E L E V E L S T R U C T U R E ( E N E R G Y . S P I N . D A R I T Y ) 

6 9 1 2 0 5 USA 2 7 C O B A L T 5 9 NEUTRCN CAPTURE CROSS S E C T I O N 

6 9 1 1 0 7 USA 2 7 C O B A L T 5 9 NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 9 1 1 0 8 USA 2 7 C O B A L T 5 9 NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 9 2 1 1 4 FR 2 7 C O B A L T 5 9 NEUTRCN N , 2 N 

6 2 1 0 1 8 USA 2 7 C O B A L T 5 9 NEUTRON RESONANCE PARAMETERS 

7 2 1 0 5 0 USA 2 8 N I C K E L NEUTRON A B S O R P T I O N CROSS S E C T I O N 

6 6 1 0 2 7 USA 2 8 N I C K E L NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 9 1 1 2 4 USA 2 8 N I C K E L NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 9 1 1 2 5 USA 2 8 N I C K E L NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

7 0 2 0 1 1 J A P 2 8 N I C K E L 5 8 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 3 0 1 7 I N D 2 8 N I C K E L 5 8 NEUTRON N , A L P H A 

7 0 2 0 1 2 J A P 2 8 N I C K E L 6 0 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 1 1 3 1 USA 2 9 COPPER NEUTRON CAPTURE CROSS S E C T I O N 

6 9 1 1 2 9 USA 2 9 COPPER NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 9 1 1 3 0 USA 2 9 COPPER NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 9 1 1 3 4 USA 2 9 COPPER NEUTRON N . 2N 

6 9 1 1 3 8 USA 3 0 Z I N C NEUTRON CAPTURE CROSS S E C T I O N 

6 9 1 1 3 5 USA 3 0 Z I NC NEUTRON CAPTURE GAMMA RAY SPECTRUM 

6 9 1 1 3 6 USA 3 0 Z I N C NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 9 1 1 3 7 USA 3 0 Z I N C NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

7 2 1 0 5 7 USA 3 0 Z I N C NEUTRON N , 2N 

7 4 2 0 3 6 FR 31 G A L L I U M NEUTRON D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

7 4 2 0 3 7 FR 3 1 G A L L I v M NEUTRON DOUBLE D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

7 4 2 0 3 9 FR 31 G A L L I U M NEUTRON C A P T U R E CROSS S E C T I O N 

6 9 2 1 4 8 FR 3 7 R U B I D I U M 8 5 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 2 1 4 9 FR 3 9 Y T T R I U M 8 9 NEUTRON N , 2 N 

6 9 1 1 4 4 USA 4 0 Z I R C O N I L M NEUTRON CAPTURE GAMMA RAY SPECTRUM 

69 1 1 4 5 USA 4 0 Z I R C O N I U M NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 9 1 1 4 6 USA 4 0 Z I R C O N I U M NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 9 1 1 41 USA 4 0 Z I R C O N I U M NEUTRON NEUTRON E M I S S I O N CROSS S E C T I O N 

6 7 1 0 0 7 USA 4 0 Z I R C O N I L M 9 0 NEUTRON NEUTRON E M I S S I O N CROSS S E C T I O N 

7 2 1 0 6 9 USA 4 0 Z I R C O N I U M 9 6 NEUTRON D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

6 9 1 1 6 4 USA 4 0 Z I R C O N I L M 9 6 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 1 1 6 5 USA 4 1 N I O B I U M 9 3 NEUTRON I N E L A S T I C CROSS S E C T I O N 

6 9 1 2 9 7 USA 41 N I O B I U M 9 3 NEUTRON CAPTURE GAMMA RAY SPECTRUM 

6 9 1 1 6 7 USA 41 N I O B I U M 9 3 NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 9 1 1 6 8 USA 41 N I O B I U M 9 3 NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

7 0 1 0 3 7 USA 41 N I O B I U M 9 3 NEUTRON N . 2N 

6 9 1 1 6 6 USA 41 N I C B I U M 9 3 NEUTRON NEUTRON E M I S S I O N CROSS S E C T I O N 

6 9 1 1 7 2 USA 4 2 MOLYBDENUM NEUTRON C A P T U R E GAMMA RAY SPECTRUM 

6 9 1 1 7 3 USA 42 MOLYBDENUM NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 9 1 1 7 4 USA 4 2 MOLYBDENUM NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 9 1 2 2 4 USA 42 MOLYBDENUM NEUTRON NEUTRON E M I S S I O N CROSS S E C T I O N 

6 9 2 1 6 1 FR 4 2 MOLYBDENUM 9 2 NEUTRON N , A L P H A 

6 8 2 0 2 4 UK 4 3 T E C H N E T I U M 9 9 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 2 1 6 8 J A P 4 3 T E C H N E T I U M 9 9 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 2 1 7 1 J A P 4 4 R U T H E N I U M 1 0 0 NEUTRON . CAPTURE CROSS S E C T I O N 

6 8 2 0 2 6 UK 4 4 R U T H E N I U M 1 0 1 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 2 1 7 9 SWT 4 5 R H O D I U M 1 0 3 NEUTRON PHOTON P R O D U C T I O N CROSS S E C T I O N I N I N E L A S T I C SCATe 

7 4 2 0 4 1 FR 4 5 R H O D I U M 1 0 3 NEUTRON N , 2N 

6 9 2 1 8 1 J A P 4 5 R H O D I U M 1 0 5 NEUTRON CAPTURE CROSS S E C T I O N 

II.ix 



II.D. L I S T OF WITHDRAWN RECUESTS (continued) 

6 9 2 4 7 8 I T Y 4 6 P A L L A D I U M 1 0 9 NEUTRON RESONANCE PARAMETERS 

6 9 2 1 9 1 SWT 4 8 C A D M I U M NEUTRON A B S O R P T I O N CROSS S E C T I O N 

6 9 2 1 9 8 UK 5 4 XENON 1 3 1 NEUTRON A B S O R P T I O N CROSS S E C T I O N 

6 8 2 0 32 UK 5 4 XENCN 1 3 1 NEUTRON A B S O R P T I O N RESONANCE I N T E G R A L 

6 9 2 2 0 2 J A P 5 4 XENON 1 3 3 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 2 2 0 6 J A P 5 5 C E S I U M 1 3 4 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 2 2 1 7 J A P 5 9 P R A S E O D Y M I U M 1 4 3 NEUTRON CAPTURE CROSS S E C T I O N 

7 0 2 0 1 8 J A P 6 0 N E O D Y M I U M 1 4 3 NEUTRON CAPTURE CROSS S E C T I O N 

6 8 2 0 3 3 UK 61 P R C M E T H U M 1 4 7 NEUTRON A B S O R P T I O N CROSS S E C T I O N 

6 8 2 0 3 4 UK 61 P R C M E T H I U M 1 4 7 NEUTRON CAPTURE CROSS S E C T I O N 

7 0 2 0 1 9 J A P 61 P R C M E T h l U M 1 4 7 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 2 2 2 6 UK 61 P R C M E T H I L M 1 4 7 NEUTRON A B S O R P T I O N RESONANCE I N T E G R A L 

6 9 2 2 2 9 J A P 61 P R C M E T h l U M 1 4 8 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 2 2 4 5 J A P 6 2 S A M A R I U M 1 5 0 NEUTRON CAPTURE CROSS S E C T I O N 

6 8 2 0 3 5 UK 6 2 S A M A R I U M 1 5 1 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 2 2 5 0 J A P 6 2 S A M A R I U M 1 5 2 NEUTRON CAPTURE CROSS S E C T I O N 

7 0 2 0 2 0 J A P 6 2 S A M A R I U M 1 5 2 NEUTRON N . P 

6 6 1 0 6 0 USA 63 E U R O P I U M NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 7 1 0 6 3 USA 6 3 E U R O P I U M 1 5 1 NEUTRON C A P T U R E CROSS S E C T I O N 

6 9 1 1 7 9 USA 63 E U R O P I U M 1 5 1 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 1 1 7 8 USA 6 3 E U R O P I U M 1 5 1 NEUTRON N , 2 N 

6 9 2 2 6 7 J A P 6 3 E U R O P I U M 1 5 4 NEUTRON CAPTURE CROSS S E C T I O N 

7 4 2 0 4 4 FR 6 4 G A D O L I N I U M NEUTRON CAPTURE CROSS S E C T I O N 

6 9 2 2 7 0 I TV 6 4 G A D O L I M U M NEUTRON RESONANCE PARAMETERS 

7 0 20 21 J A P 6 4 G A D O L I N I U M 1 5 8 NEUTRON N . P 

6 9 2 2 8 4 SWT 6 6 D Y S P R O S I U M 1 6 4 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 2 2 8 5 I T Y 6 7 H G L M I U M 1 6 5 NEUTRON RESONANCE PARAMETERS 

7 0 2 0 2 2 J A P 6 8 E R B I U M 1 6 6 NEUTRON N . F 

7 0 2 0 2 3 J A P 6 8 E R E I U M 1 6 8 NEUTRON N . F 

6 7 1 C 7 5 USA 6 9 T H U L I U M 1 6 9 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 2 2 8 8 FR 6 9 T H L U I U M 1 6 9 NEUTRON N , 2N 

6 9 2 2 8 7 I TY 6 9 T H U L I U M 1 6 9 NEUTRON RESONANCE PARAMETERS 

6 7 1 0 7 6 USA 6 9 T H U L I U M 1 7 0 NEUTRON CAPTURE CROSS S E C T I O N 

6 7 1 0 7 8 USA 6 9 T H U L I U M 1 7 1 NEUTRON CAPTURE CROSS S E C T I O N 

7 0 2 0 2 4 J A P 7 0 Y T T E R B I U M 1 7 4 NEUTRON N . P 

6 2 1 0 2 3 USA 72 H A F N I L M NEUTRON CAPTURE CROSS S E C T I O N 

6 9 1 3 9 3 USA 7 3 T A N T A L U M 1 8 1 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 1 3 9 5 USA 7 3 T A N T A L U M 1 8 1 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 1 2 0 9 USA 7 3 T A N T A L U M 1 8 1 NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 9 1 2 1 0 USA 7 3 T A N T A L U M 1 8 1 NEUTRON T O T A L PHOTON P R O D U C T I C N CROSS S E C T I O N 

6 9 1 1 9 1 USA 7 3 T A N T A L U M 1 8 1 NEUTRON NEUTRON E M I S S I O N CROSS S E C T I O N 

6 9 1 1 9 8 USA 74 T U N G S T E N NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 9 1 1 9 9 USA 7 4 T U N G S T E N NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

7 4 2 0 4 8 FR 74 TUNGSTEN NEUTRON N • 2N 

6 9 1 1 9 6 USA 7 4 TUNGSTEN NEUTRON NEUTRON E M I S S I O N CROSS S E C T I O N 

6 8 2 C 4 0 J A P 7 9 GOLD 1 9 7 NEUTRON CAPTURE CROSS S E C T I O N 

7 C 1 0 2 5 USA 7 9 GOLD 1 5 7 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 2 3 1 5 FR 7 9 GOLD 1 5 7 NEUTRON N . 2N 

6 8 2 C 4 7 J A P 8 2 L E A D NEUTRON T O T A L CROSS S E C T I O N 

6 9 1 2 1 2 USA 82 L E A D NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 9 1 2 1 3 USA 8 2 L E A D NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 8 2 0 4 8 J A P 8 8 R A D I U M 2 2 6 NEUTRON CAPTURE CROSS S E C T I O N 

6 8 2 0 4 9 J A P 9 0 T H O R I U M 2 3 2 NEUTRON ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

6 9 1 3 9 8 USA 9C T H O R I U M 2 3 2 NEUTRON A B S O R P T I O N CROSS S E C T I O N 
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II.D. L I S T OF W I T H D R A W N FIECUESTS (continued) 

6 7 1 0 8 4 USA 9 0 T H O R I U M 2 3 2 N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

7 4 2 0 6 5 F R 9 2 U R A N I U M 2 3 2 N E U T R O N C A P T U R E C R O S S S E C T I O N 

7 4 2 0 6 4 FR 9 2 U R A N I U M 2 3 2 N E U T R O N F I S S I O N C R O S S S E C T I O N 

6 9 2 3 5 1 FR 9 2 U R A N I U M 2 3 3 N E U T R C N C A P T U R E C R O S S S E C T I O N 

6 7 1 0 9 4 USA 9 2 U R A N I U M 2 3 3 N E U T R O N C A P T U R E GAMMA RAY S P E C T R U M 

6 7 * C 8 7 U S A 9 2 U R A N I U M 2 3 3 N E U T R O N N , 2 N 

6 9 3 0 4 6 I N O 9 2 U R A N I U M 2 3 3 N E U T R O N F I S S I O N C R O S S S E C T I O N 

7 4 2 0 6 6 FR 9 2 U R A N I U M 2 3 3 N E U T R O N F I S S I O N C R O S S S E C T I O N 

6 2 1 0 4 6 U S A 9 2 U R A N I U M 2 3 3 N E U T R O N PROMPT N E U T R O N S E M I T T E D P E R F I S S I O N 

6 9 3 0 4 8 I N D 9 2 U R A N I U M 2 3 3 N E U T R O N I N F O R M A T I O N ON N E U T R O N S FROM A F I S S I O N F R A G M E N T 

6 9 2 3 5 7 FR 9 2 U R A N I U M 2 3 4 N E U T R O N C A P T U R E C R O S S S E C T I O N 

6 9 2 3 5 4 FR 9 2 U R A N I U M 2 3 4 N E U T R O N F I S S I O N C R O S S S E C T I O N 

6 2 1 C4 7 U S A 9 2 U R A N I U M 2 3 4 N E U T R O N PROMPT N E U T R O N S E M I T T E D P E R F I S S I O N 
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7 1 4 0 3 4 CCP 9 8 C A L I F O R N I U M 2 5 2 SPONTANEOUS NEUTRONS E M I T T E D PER F I S S I O N ( N U B A R ) 

7 2 1 1 0 4 USA 9 8 C A L I F O F N I U M 2 5 2 SPONTANEOUS ENERGY SPECTRUM OF F I S S I O N NE :UTRONS 

6 9 1 3 5 8 USA 9 8 C A L I F O R N I U M 2 5 2 NEUTRON F I S S I O N CROSS S E C T I O N 

6 7 1 1 5 6 USA 9 8 C A L I F O R N I U M 2 5 3 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 1 3 60 USA 9 9 E I N S T E I N I U M 2 5 3 NEUTRON F I S S I O N CROSS S E C T I O N 

6 7 1 1 5 7 USA 9 9 E I N S T E I N I U M 2 5 4 NEUTRON CAPTURE TO F I S S I O N R A T I O ( A L P H A ) 

6 9 1 3 6 1 USA 1 0 0 F E R M I CM 2 5 5 NEUTRON F I S S I O N CROSS S E C T I O N 

6 9 1 3 6 2 USA 1 0 0 F E R M I L M 2 5 7 NEUTRON F I S S I O N CROSS S E C T I O N 
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EUROPIUM 156 
GADOLINIUM 
GADOLINIUM 155 
GADOLINIUM 156 
GADOLINIUM 157 
GADOLINIUM 156 
GADOLINIUM 16C 
DYSPROSIUM 161 
DYSPROSIUM 164 
ERBIUM 
ERBIUM 167 
ERBIUM 166 
THULIUM 165 
YTTERBIUM 168 
LUTETIUM 175 
LUTETIUM 176 
HAFNIUM 
HAFNIUM 174 
HAFNIUM 176 
HAFNIUM 177 
HAFNIUM 178 
HAFNIUM 175 
HAFNIUM 16C 
TANTALUM 181 
TUNGSTEN 
TUNGSTEN 162 
TUNGSTEN 163 
TUNGSTEN 164 
TUNGSTEN 166 
OSMIUM 166 
OSMIUM 167 
IRIDIUM 151 
IRIDIUM 153 
PLATINUM 
PLATINUM 190 
PLATINUM 152 
PLATINUM 158 
GOLD 197 
MERCURY 156 
MERCURY 200 
MERCURY 2 CI 
THALLIUM 203 
THALLIUM 204 
THALLIUM 205 
LEAD 
RADIUM 226 
ACTINIUM 227 
THORIUM 232 
THORIUM 233 
PROTACTINIUM 231 
PROTACTINIUM 233 
PROTACTINIUM 234 
URANIUM 232 
URANIUM 233 
URANIUM 234 
URANIUM 235 
URANIUM 236 
URANIUM 237 
URANIUM 236 
URANIUM 239 
NEPTUNIUM 237 
NEPTUNIUM 236 
NEPTUNIUM 23 5 
PLUTONIUM 236 
PLUTONIUM 237 
PLUTONIUM 236 
PLUTONIUM 236 
PLUTONIUM 240 



T A R G E T 

9 4 P L U T O N I U M 2 4 1 
9 4 P L U T O N I U M 2 4 2 
9 4 P L U T O N I U M 2 4 3 
9 4 P L U T O N I U M 2 4 5 
9 5 A M E R 1 C I U M 2 4 1 
9 5 A M E R I C I U M 2 4 2 
9 5 A M E R I C I U M 2 4 3 
5 5 A M E R I C I U M 2 4 4 
5 6 C L R I U M 2 4 2 
5 6 C L R I U M 2 4 3 
5 6 C U R I U M 2 4 4 
5 6 C U R I U M 2 4 5 
5 6 C U R I U M 2 4 6 
9 6 C L R I U M 2 4 7 
5 6 C L R I U M 2 4 6 
9 6 C U R I U M 2 4 5 
9 6 C L R I U M 2 5 0 
5 7 B E R K E L I U M 2 4 5 
9 7 B E R K E L I U M 2 5 0 
9 8 C A L I F O R N I U M 2 4 5 
9 8 C A L I F O R N I U M 2 5 0 
9 8 C A L I F O R N I U M 2 5 1 
9 8 C A L I F O R N I U M £ 5 2 
9 8 C A L I F O R N I L M 2 5 2 
9 6 C A L I F O R N I L M 2 5 4 
9 5 E I N S T E I N I U M 2 5 2 
F I S S I O N P R O D U C T S 
S T E E L 

page 
o o o o o o o o o o c o o o o I I o 9 3 
o o o o o o o o o o o o o o o I I o 9 5 
o o o o o o o o o o o o o o o I I o 9 6 
o o o o o o o o o o o o o o o I I o 9 7 
o o o o o o o o o o o o o o o I I o 9 7 
o o o o o o o o o o o o o o o I I o 9 8 
o o o o o o o o o o o o o o o H e 9 9 
o o o o o o o o o o o o o o o I I o 1 0 0 
o o o o o o o o o o o o o o o I I o 1 0 0 
o o o o o o o o o o o o o o o I I o 1 0 1 
o o o o o o o o o o o o o o o H o 1 0 2 
o o o o o o o o o o o o o o o I I o 1 0 3 
o o o o o o o o o o o o o o o l i e 1 0 4 
o o o o o o o o o o o o o o o I I o 1 0 5 
o o o o o o o o o o o o o o o l i e 1 0 5 
o o o o o o o o o o o o o o o . I I o 1 C 6 
o o o o o o o o o o o o o o o I I o 1 C 6 
o o o o o o o o o o o o o o o I I o 1 0 6 
o o o o o o o o o o o o o o o I I o 1 0 7 
o o o o o o o o o o o o o o o I I o 1 0 7 
o o o o o o o o o o o o o o o I I o 1 0 7 
o o o o o o o o o o o o o o o I I o 1 0 8 
o o o o o o o o o o o o o o o I I o 1 0 8 
o o o o o o o o o o o o o o o I I o 1 1 0 
0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 I I o 1 1 0 
o o o o o o o o o o o o o o o I I o 1 1 0 
o o o o o o o o o o o o o o o I I o 1 1 1 
o o o o o o o o o o c o o o o I I o 1 1 1 

II.xv 



II. P. DATA REQUEST LIST FOR FISSION REACTOR DEVELOPMENT 



1 HYDROGEN 1 NEUTHCN DIFFERENTIAL ELASTIC CROSS SECTION 

72.1 C 01 7 o GO MEV 2 Co C MEV 2o OX 1 USA RcSo CASWELL NBS I OOÔj 
Q : M E A S U R E M E N T S A T 3 E N E R G I E S - 7 , 1 0 , A N D 2 0 MEV 

S U G G E S T ED r 
O : FOR U S E A S S T A N D A R D c 

S T A T U S S T A T U S 

L A S H 0 P K I N S + - N D / A 9 1 3 7 ( 1 9 7 1 ) , E V A L U A T I O N TO 3C MEVo 

L A S S T E W A R T * - L A - 4 S 7 4 ( 1 9 7 1 ) , S U P P L E M E N T A R Y T O N O / A 9 o I M P R O V E D I N T E R P O L A T I O N C A P A B I L I T I E S o 

BRC VO I G N I E R c - C E A - F - 4 6 3 2 ( 1 9 7 4 ) , T H E O R E T I C A L REV I E * 1 TO 2 ' M E V : 

HRV L 0 M 0 N + - P R / C S 1 3 2 9 ( 1 9 7 4 ) , T H E O R E T I C A L R E V I E W C O V E R I N G MEV E N E R G Y R A N G E c 

YOK S H I R A T O t - J P J 3 6 1 5 1 ( 1 9 7 4 ) , D A T A AT 1 4 0 1 KEV 

W I S BURROWS+ P R / C 7 1 3 0 6 ( 1 9 7 3 ) , D A T A 2 4 , 0 AND 2 7 o 2 MEV 

GEL P A U L SEN + - P L / E 2 9 5 6 2 ( 1 9 6 9 ) , D A T A 1 T O 6 MEVo 

HAR C O O K S O N + - N E A N D C ( U K ) - 1 6 0 ( 1 9 7 4 ) . I N P R O G R E S S 1 4 TO 2 8 MEVo 

D K L o I N P R O G R E S S E T t 1 5 ME Vo 

WMU SHAMU - WORK I N PROGRF.SSo 

1 H Y D R O G E N i N E U T R C N E L A S T I C CROSS S E C T I O N 

7.2 I t 0 2 1 o 0 0 E V 1 o 0 0 K E V 1 U S A Nc ST E EN B E T 

A : A C C U R A C Y R E Q U I R E D - 0 ; 5 TO I P E R C E N T c 
M : S U B S T A N T I A L MOD I F I C A T I ON So 

STA T U S S T A T U S 

R P I S T O L E R + - P R L 2 9 1 7 4 5 ( 1 9 7 2 ) , D A T A 1 KEV T O 1 MEVc 

2 H e L _ I U M _ 3 N E U T R O N N , F 

6 S 1 £ 0 1 1Oo 0 K F V • 3 c 0 0 MEV l o O X 2 USA Pc Be H E M M I G AEC 

O : A B S O L U T E V A L U E S R E O U I R E D c 
A : I N T E R M E D I A T E A C C U R A C Y U S E F U L c 
O : FOR U S E A S A S E C O N D A R Y S T A N D A R D o 

6 S 1 C 0 3 l o O O K E V 3o 0 0 MEV 3 o O X 2 U S A R 3 S c C A S W E L L N B S 

0 : A B S O L U T E V A L U E S R E O U I R E D o 
A : I N T E R M E D I A T E A C C U R A C Y U S E F U L c 
O : FOR USE AS A S E C O N D A R Y S T A N D A R D o 

6 9 2 0 0 3 1 C'Cc K E V 1 o 0 0 MEV 2 o O X 2 UK B o R O S E HAR 

A : ENERGY D E P E N D E N C E N E E D E D MORE A C C U R A T E L Y 
O : U S E D AS A S T A N D A R D I N C R O S S - S E C T I O N M E A S U R E M E N T S o 

1 1 3 0 0 1 1COc K E V 1Oo 0 MEV 3 c O X 1 I N C MoPc N A V A L K A R TRM 

0 : ENERGY S T E P S O F O c 1 MEVc 
0 : FOR N E U T R O N S P E C T R U M M E A S U R E M E N T S W I T H S A N D W I C H E D 

H E - 3 S P E C T R O M E T E R c 

S T A T U S : S T A T U S 

GA C 0 S T E L L 0 + - N S E 2 9 4 0 9 ( 1 9 7 0 ) . D A T A 0 o 3 TO l o l MEV W I T H 1 0 P E R C E N T A C C U R A C Y : 

GA C 0 S T E L L 0 + - 7 0 A N L 7 4 ( 1 9 7 0 ) . R E V I E W c 

GEL L I S K I E N t - 7 2 V I E N N A 1 3 5 , F R O M E V A L U A T I O N OF I N V E R S E R E A C T I O N , D A T A Cc 2 T o 9 MEVo 

3 L I T H I U M 6 N E U T R O N E L A S T I C CROSS S E C T I O N 

b S J O O e 1o 0 0 K E V 3 0 0 o KEV S C O X 1 USA R o S 3 C A S W E L L N B S 

o : D I F F E R E N T I A L E L A S T I C MAY 8 E R E Q U I R E D A T U P P E R E N D , 
A : A C C U R A C Y TO O B T A I N N , A L P H A TO 2 P E R C E N T o 

STA T U S S T A T U S 

HAR UTTLEY+ - 70 ANL 80( 1970), REV IE Wo 
HAR A SAM I + - E A N D C ( J ) - l 3 ( 1 9 6 9 ) , D A T A 1 TO 1 0 KEV W I T H 4 P E R C E N T A C C U R A C Y , , 

3 _ L I T H I U M _ 6 _ N E U T R C N N , A L P H A 

6 S 1 C 0 S l o CO K E V 3 o 0 0 MEV 1o OX 1 USA Co E= T I L L A N L 
P c B : H E M M I G A E C 

A : A C C U R A C Y O F 3 P E R C E N T U S E F U L c 
E N E R G Y R E S O L U T I O N MUST R E P R O D U C E TRUE S H A P E o 

O : FOR U S E A S A S T A N D A R D c 

6 5 - 1 0 1 1 5 C 0 o E V 3o 0 0 MEV 3 o 0 X 1 USA Go Ec H A N S E N L A S 

o : FOR U S E A S A S T A N D A R D , 

6 3 2 0 0 . 4 So 0 0 K E V 1 5 c 0 MEV 5 o O X 1 GER M c K U E C H L E K F K 

O : S T A N D A R D c 

o 9 2 £ 0 £ l O O o K E V 5o 0 0 MEV S c O X 3 UK Co Gc C A M P B E L L W I N 

Q : S E C O N D A R Y A N G U L A R D I S T R I B U T I O N R E O U I R E D c 
0 : F L U X M O N I T O R FOR N E U T R O N S P E C T R U M MEA SURE MENTSc 
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3 LITHIUM 6 NEUTRCN N,ALPHA (CONTINUED) 

2 1 2 3 0 2 5 = 0 0 MEV Be ROSE 
CcGo C A M P B E L L 

HAR 
WIN 

S T A N D A R D FOR C R O S S - S E C T I O N M E A S U R E M E N T S AND FOR 
NEUTRON SPECTRUM M E A S U R E M ^ N T So 

112002 1 COo I O o 0 MEV C MoPc N A V A L K A R TRM 

0 : ENERGY S T E P S OF C c 1 MEVc 
o : FOR NEUTRON SPECTRUM M E A S U R E M E N T S WI TH S A N D W I C H S D 

L 1 - 6 S P E C T R O M E T E R ; 

121200 1 OOo 13c 0 MEV A H c T c M O T Z L A S 

0 : A B S O L U T E V A L U E S R E Q U I R E D BELOW 1 5 0 KEVc 
o: FOR USE AS S T A N D A R D BELOW 3 MEVo 

2 2 1 5 0 9 1 Oo 0 KEV 14c 0 MEV R , S - . C A S W E L L 

A : ACCURACY 1 P E R C E N T BELOW 1 0 0 K E V , 
0 : FOR USE AS S T A N D A R D BELOW 3 ME Vo 

3 P E R C E N T ABOVF.c 

Z22Q3S 1 Oo C- KE V 3o 0 0 MEV FR Ac S C H M I D T 

O : S T A N D A R D o 

2 4 2 0 2 4 SoOO KEV 1 So 0 MEV 

S T A T U S -

HAS 

HAR 

HAR 

HAR 

HAR 

CAD 

MHG 

A N L 

I R T 

ORE 

H A S 

N B S 

N B S 

G o D E L E E U W - G I E R T S MOL 

SECONDARY ANGULAR D I S T R I B U T I O N R E Q U I R E D UP TO 1 
MEV W I T H E M P H A S I S BELOW 1 0 0 KEV AND ABOVE 5 0 0 
K E V c 

ANGULAR R E S O L U T I O N - 1 0 ' O E G R E E S c 
NEUTRON ENERGY R E S O L U T I O N - 5 KEV UP TO 1 5 C KEV 

AND 10 KFIV UP TO 5 0 0 K E V o 
D E T E R M I N A T I O N OF NEUTRON SPECTRA FROM T R I T O N 

ENERGY D I S T R I B U T I O N S o 

- S T A T U S 

U T T L E Y * - A E R E - P f i / N P I S 5 1 1 9 7 2 ) , E V A L U A T 1 0 N 0 

U T T L E Y + - A E R E - P R / N P 2 0 2 4 ( 1 9 7 4 ) , E V A L U A T l O N o 

C L E M E N T * - A E R E - R - 7 0 7 5 ( 1 9 7 2 ) , D A T A 1 5 0 KEV TO 3 c 9 MEVc S A N D W I C H DETECTORo LOWER THAN OTHER RECENT 
DATAo 

C O A T E S * - 7 2 V I E N N A 1 0 5 . D A T A 1 TC 5 0 0 K E V o 

C O A T E S + - A E R E - P R / N P 2 0 3 5 ( 1 9 7 4 ) , DATA 1o 5 TO 5 0 0 KEV 

F O R T * - 7 2 V I E N N A 1 1 3 , DATA 2 0 KEV TO 1 7 0 0 KEVo DATA R E M A I N P R E L I M I N A R Y DUE TO U N C E R T A I N T Y I N 
L l - 6 C O N T E N T OF G L A S S S C I NT I L L A T G R S c 

S T E P H A N Y * - U S N D C - 9 1 2 9 ( 1 9 7 3 ) , P R E L I M I N A R Y V A L U E AT 9 6 4 KEVc 

P O E N I T Z o - ZP 2CE 3 5 9 ( 1 9 7 4 ) , D A T A 9 0 KEV TO 1 0 5 MEV 

FR l E S E N H A N o - I N T E L - R T - 7 C 1 1 - 0 0 1 ( 1 9 7 4 ) , D A T A 1 TO 1 5 0 0 K E V c H I G H E R THAN OTHER R E C E N T ME. A SURE ME NT So 

0 V c R L E Y * - N P / A 2 2 1 5 7 3 ( 1 9 7 4 ) . D A T A O o 1 TO l c 8 MEV 

L Y N N c - E X P E R I M E N T P L A N N E D FOR L A T E 1 9 7 5 c 

L A M A Z E t - I N PROGRESS 2 0 0 KEV TO l c 5 MEV R E L A T I V E TO BLACK OETECTORc 

M E I E R * - E X P E R I M E N T P L A N N E D NEAR RESONANCE W I T H A S S O C I A T E D P A R T I C L E T E C H N I Q U E o 

3 L I T H I U M 6 NEUTRON T C T A L ALPHA P R O D U C T I O N CROSS S E C T I O N 

£ . 9 1 0 1 2 1 o 0 0 KEV 1 So 0 MEV A WoNcMC ELROY HEO 

0 : FOR USE AS A F L U E N C E M O N I T O R o 
T O T A L H E L I U M P R O D U C T I O N FOR MASS S P E C T R O M E T E R o 

3 L I T H I U M 7 

2 Z H . i t 4o 0 0 MEV 6o 0 0 MEV A R o S o C A S W E L L NBS 

A : ACCURACY 2 PERCENT FOR I N V E R S E R E A C T I O N , 
O : ENERGY CORRESPONDS TO 1 0 KEV TO 1 ME V FQR I N V E R S E 

R E A C T I O N B - 1 0 1 N . A L P H A >o 

4 B E R Y L L I U M 9 NEUTRON NEUTRON E M I S S I O N CROSS S E C T I O N 

6 5 1 0 0 2 1O 80 MEV SoOO MEV Pc B e H E M M I G AEC 

Q : SECONDARY E N E R G Y - A N G L E D I S T R I B U T I O N S R E O U I R E O o 
A : ACCURACY SO MB AT 2 - 3 MEVo 

R E S O L U T I O N , 5 P E R C E N T I N C I D E N T E N E R G Y , 5 0 0 KEV 
O U T G O I N G ENERGYo 

O : FOR BE MODERATED F A S T SPECTRUM R E A C T O R S o 
FOR T H E R M A L B R E E D E R S OR CONVERTORSo 
N E U T R O N ECONOMY C A L C U L A T l O N S o 

T O T A L CROSS S E C T I O N 

2 4 1 0 0 1 100c 1 5o 0 MEV P c B o H E M M I G 
C o E o C L I F F O R D 

AEC 
ORL 

A: o: 
M: 

ACCURACY R E Q U I R E D - 3 TO 4 P E R C E N T o 
FOR S H I E L D I N G E F F E C T OF BORON C A R B I D E o 
NEW R E Q U E S T c 

S T A T U S 

OHO H A U S L A O E N o - C G O - 1 7 1 7 , D A T A TO 4 o 5 MEV FOR B - 1 0 AND B - l 1 : 
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3 HYDROGEN 1 NEUTHCN DIFFERENTIAL ELASTIC CROSS SECTION 

. 7 4 1 3 0 3 1 0 0 c K E V 15o 0 McV I S o O X 2 USA P c B c H E M M I G AEC 

C O E C C L I F F O R D O R L 

M : NEW R E Q U E S T , 

S T A T U S S T A T U S 

OHO H A U S L A D E N o - C O O - 1 7 1 7 , D A T A TO 4 o 5 MEV FOR 6 - 1 0 AND 6 - 1 l c 

5 B O R O N 1 _ _ _ N E U T R O N _ _ D O U B L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

. 7 4 1 0 0 5 15c 0 MEV l O c O X 2 USA P c B c H E M M I G AEC 
C o E c C L I F F O R D O R L 

A : 1 5 P E R C E N T I N E N E R G Y S P E C T R A o 
2 0 P E R C E N T I N A N G U L A R D I S T R I B U T I O N I F NOT 

I S O T R O P I C c 
O U T G O I N G ENERGY R E S O L U T I O N 1 0 P E R C E N T , 

M : NEW REQUEST. , 

5 BORON N E U T R O N ™ T O T A L PHOTON P R O D U C T I O N G R O s i ' s E c T l O N 

. 7 4 1 0 0 . 7 1 = 0 0 KEV 1 5 = 0 MEV I S c O * 2 USA P o B c H E M M I G AEC 
Co Ec CL I FFORD ORL 

0 : ENERGY AND ANGULAR D I S T R I B U T I O N OF P H O T O N S WANTEDo 
A : 2 0 P E R C E N T I N A N G U L A R D I S T R I B U T I O N I F NOT 

I S O T R O P I C c 
GAMMA ENERGY R E S O L U T I O N 1 0 P E R C E N T o 

M: N E * R E O U E S T c 

5 B O R O N 1 0 N E U T R C N T O T A L CRCSS S E C T I O N 

6 9 1 0 1 6 1Oo 0 K E V 1o 0 0 MEV 1 o 0 X 2 USA R o S c C A S W E L L N B S 

0 : D E S I R E D FOR A S S E S S I N G 8 - 1 0 ( N , A L P H A ) S T A N D A R D o 

S T A T U S ST AT US 

K FK S P E N C E R * - K F K - 1 S 1 8 < 1 9 7 3 > . D A T A 9 0 TO 4 2 C K E V o 

G L S S Y M E t - E A N D C < U K 1 - 1 5 1 ( 1 9 7 3 ) . I N P R O G R E S S 2 0 C KEV T O 9 MEVo 

5 BORON 1 0 N E U T R O N D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

6 5 1 5 1 7 l o 0 0 K E V l o 0 0 MEV 2 U S A R o S o C A S W E L L N B S 

A : A C C U R A C Y 5 P E R C E N T TO I C O K E V AND 3 P E R C E N T A B O V E o 
0 : D E S I R E D FOR A S S E S S I N G B - 1 ) ( N , A L P H A I S T A N D A R D o 

5 BORON 1 0 N E U T R O N A B S O R P T I O N CROSS S E C T I O N 

6 5 2 0 1 0 8 0 = 0 K E V 1 = 0 0 MEV 2 = 0 % 2 FR J c Y o E A R R E C A D 

a : V A L U E R E L A T I V E TO U - 2 3 5 F I S S I O N OR U - 2 3 8 C A P T U R E 
A L S O N E E D E D c 

O : N E E D E D AS A S T A N D A R D FOR M E A S U R E M E N T S o 
FOR F A S T R E A C T O R C A L C U L A T I O N S o 

5 _ B 0 R 0 N 1 0 N E U T R C N _ N , A L P H A 

6 4 2 0 0 1 1COc K E V 1 = 0 0 MEV 2 = 0 X 1 UK B o R O S E HAR 

0 : A L S O ( N . A L P H A G A M M A ) C 
A : ENERGY D E P E N C E N C E N E E D E D MORE A C C U R A T E L Y © 
0 : U S E D AS A S T A N D A R D I N C R O S S S E C T I O N M E A S U R E M E N T S o 

6 S 2 0 Q 4 1Oo C K E V 2o 0 0 MEV 1 BUG A o F A B R Y MOL 

A : A C C U R A C Y 1 P E R C E N T T O 1 0 0 K E V . 3 P E R C E N T A B O V E o 
o : S T A N D A R D C R O S S S E C T I O N O 

C A L C U L A T I O N OF S T A N D A R D N E U T R O N S P E C T R U M , 
M : S U B S T A N T I A L MOD I F I C A T I O N So 

6 9 1 0 2 2 1o 0 0 K E V l o O O MEV 2 o C X 1 U S A R o S c C A S W E L L N B S 

6 9 1 3 6 4 1 o 0 0 KEV 1 Oo 0 MEV 1 U S A C o E c T I L L A N L 
P O B C H E M M I C A E C 
F O C C M A I E N S C H E I N O R L 

Q : A B S O L U T E V A L U E S R E O U I R E D o 
A : 1 - 1 0 0 K E V . A C C U R A C Y 1 P E R C E N T , 3 P E R C E N T U S E F U L o 

1 0 0 - 2 0 0 K E V , A C C U R A C Y 3 P E R C E N T , 1 0 P E R C E N T U S E F U L o 
0 = 3 - 1 0 M E V , A C C U R A C Y 5 P E R C E N T , 1 0 P E R C E N T U S E F U L o 

0 : FOR U S E A S A S T A N D A R O o 

6 3 X 3 7 3 1 o 0 0 K E V 1 Oo 0 MEV 1 U S A C o E c T I L L A N L 
P o B o h E M M I G A E C 
Fc C ; M A I E N S C H E I N ORL 

O : A B S O L U T E CROSS S E C T I O N FOR P R O D U C T I O N OF 4 8 0 KEV 
GAMMA I S R E Q U I R E D o 

A : 1 - 1 0 0 K E V . A C C U R A C Y 1 P E R C E N T , 3 P E R C E N T U S E F U L o 
1 0 0 - 3 0 0 K E V . A C C U R A C Y 3 P E R C E N T . 1 0 P E R C E N T U S E F U L o 
Oc 3 - 1 0 M E V , A C C U R A C Y 5 P E R C E N T , 1 0 P E R C E N T U S E F U L o 

0 : FOR USE AS A S T A N D A R D o 

Z 2 1 0 2 5 SOoO K E V 1o 0 0 MEV 2 o 0 % 1 USA R o S o C A S W E L L N B S 

O : A B S O L U T E CROSS S E C T I O N FOR P R O D U C T I O N OF 4 8 0 KEV 
GAMMA I S R E O u I R E D o 

O : FOR U S E A S A S T A N D A R D o 

FISSION LIST PAGE IIo 1 



5 BORON 1C NEUTRON N,ALPHA (CONTINUED) 

Z S 4 0 2 S 5o 0 0 KEV l O o O MEV 1 CCF L o N c U S A C H E V F EI 
A : FROM 0 o 5 - I C C K h V A C C U R A C Y 2 t t P E R C E N T . 

P R I O R I T Y 2 ACCURACY 2OC P S R C ^ N T O 
o: STANDARD CROSS SECTION BELOW ICC K=Vo 

FOR MORE D E T A I L SEE I N T R O D U C T I O N , 
M: NEW R E Q U E S T , 

S T A T U S S T A T U S 

H A R S O W E R B Y * - ^ N E 2 4 3 2 3 ( 1 9 7 0 1 . D A T A TO 2 0 9 KEV W I T H RECOMMENDED C U R V E , 

C A D S Z A B O + - E A N D C ( E ) - 1 5 0 ( 1 9 7 2 ) , I N PROGRESS 1 0 TO 1 0 0 K E V , 

HAR C O A T E S + - 7 2 V I ENNA 1 2 9 . P R E L I M I N A R Y CATA 1 TO 3 0 0 K E V FOR P A R T I A L CROSS S E C T I O N FOR P R O D U C T I O N DF 
4 7 8 - K E V CAMKA R A Y , F U R T H E R WORK P L A N N E D F C f i L A T E 1 9 7 S , 

G L S SYME + - E A N C C ( L K ) - 1 5 1 5 9 ( 1 9 7 3 ) , P R E L I M I N A R Y CATA 0 , 2 TO 9 MEVc 

I R T F R I c S E N H A H N * - I N T E L - R T - 7 C 1 1 - 0 0 1 ( 1 9 7 4 ) , C A T A 1 TO 1 5 0 0 K E V o 

N B S L A M A Z E + NSE 5 6 9 4 ( 1 9 7 5 ) . B R A N C H I N G R A T I O MEASURED AT 7 9 0 K E V c 

N B S S C H R A C K + I N P R O G R E S S 2CC KEV TO 1 , 5 MEV U S I N G S L A C K D E T E C T O R , 

5 BORON 1 0 N E U T R C N T O T A L A L P H A P R O D U C T I O N CROSS S E C T I O N 

6 S 1 0 2 £ l oOC ' K E V 1 8 c C MEV l O o O X 1 USA W , N , M C EL ROY HED 

0 : FOR USE AS A F L U E N C E M O N l T O R o 
T O T A L H E L I U M P R O D U C T I O N FOR M A S S SPE C TROME TE Ro 

6 C A R B O N N E U T R O N D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

7 1 2 0 0 3 1 COc K E V 1 5c 0 MEV 3oC-% 2 SWC He H A E G G 0 L O M AE 

0 : FOR F A S T C R I T I C A L S Y S T E M o 

STA T U S -

P A D F A S O L I + - N F / A 2 C 5 3 0 5 ( 1 9 7 3 ) . D A T A FOR 2 9 E N E R G I E S BETWEEN 2 , 1 AND 4 , 6 MEV: 

K TY G A L A T I + - P R / C 5 1 5 0 8 ( 1 9 7 2 ) . D A T A 3 TO 7 MEVo 

A B D S U C H E R + - L S N D C - 1 1 2 6 7 ( 1 9 7 4 1 , S M A L L A N G L E C A T A , I N P R O G R E S S , 

ORL P E R C Y * - 0 R N L - 4 4 4 1 ( 1 9 6 9 ) , DATA FOR 1 3 E N E R G I E S BETWEEN 4 , 6 A N D 8 , 6 M E V , 

A NL MONAHAN* - PR 1 8 8 1 6 1 8 ( 1 9 6 9 ) , D A T A TC 2 MEVo 

A N L S M I T H * - L S N D C - 7 1 1 9 7 3 ) , D E T A I L E D D A T A NOW A V A I L A B L E TO 4 MEVc 

O R L MORGAN* - L S N D C - 7 1 6 6 ( 1 9 7 3 ) , WORK UNDERWAY TO 2 0 MEVc 

OHO K N O X * - C O C - 1 7 1 7 - 6 1 1 9 7 3 ) , D A T A AT 2 , 6 MEVc 

DKE G L A S G O W * - L S N D C - 1 1 2 2 3 ( 1 9 7 4 ) , D A T A 9 TO 1 0 M E V , TO BE E X T E N D E D TO 1 5 MEVc 

BRC H A 0 U A T + - 7 3 K I E V , D A T A 8 TC 11 MEVo 

6 C A R B O N N E U T R O N C A P T U R E CROSS S E C T I O N 

Z 4 £ £ 2 7 l o C C KEV 15o 0 MEV l O c O X 2 FR A o M I C H A U O O N BRC 

O : FOR C R I T I C A L A S S E M B L I E S , 

6 C A R B O N 1 2 N E U T R O N D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

6 5 1 0 3 1 4o 0 0 KEV 5 o 5 0 MEV 1 5 o 0 % 2 USA R c E H R L I C H K A P 

0 : P O L A R I Z A T I O N O F S C A T T E R E D N E U T R O N S WANTEOo 
A : ENERGY R E S O L U T I O N 5 0 K E V o 
o : N E E D E D TO R E S O L V E D I S C R E P A N C Y BETWEEN THEORY AND 

E X P E R I M E N T , 

7 N I T R O G E N N E U T R O N C A P T U R E CROSS S E C T I O N 

Z 4 1 C 0 S 1 o 0 0 K E V l o O O MEV 1 Cc OX 2 USA P o S c H E M M I G AEC 

0 : R E S O N A N C E P A R A M E T E R S N E E D E D o 
A : R E S O L U T I O N 2 0 P E R C E N T o 
M : NEW R E Q U E S T . 

7 N I T R O G E N 1 4 N E U T R O N D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

6 S 2 Q 1 5 loOC- MEV 1 So 0 MEV 2 C o O % 2 FR Ac M I C H A u D O N BPC 

A : A V E R A G E ( 1 - C O S ) A C C U R A C Y 1 0 P E R C E N T o 
A N G U L A R R E S O L U T I O N - 2 o 5 D E G R E E S UP TO 2 0 D E G R E E S . 

5 D E G R E E S FROM 2 0 TO 1 8 0 DEGREESo 
O : FOR A I R S C A T T E R I N G C A L C U L A T I O N o 

NEW E V A L U A T I O N TO BE DONE I F NEW E X P E R I M E N T A L 
D A T A o 

6 9 2 0 1 6 8o 0 0 MEV 14o 0 MEV l O o O X 2 SWO H o O o Z E T T E R S T R O E M FOA 

A : ENERGY R E S O L U T I O N 0 , 2 MEVc 
O : S H I E L D I N G , 
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7 N I T S . O G E N 1 4 N E U T R G N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N ( C O N T I N U E D ) 

S T A T U S S T A T U S 

N E L B U C H E f i t - A D - 7 3 4 8 7 7 ( 1 5 7 1 ) . S M A L L A N G L E S C A T T E R I N G 7 c 5 TO 9 c 5 M E V o 

N E L B U C H E R + - L S N C C - 3 2 1 1 ( 1 9 7 2 ) , WORK I N P R O G R E S S T G 1 4 M E V c 

O R L K I N N E Y * - L S N C C - S 1 4 1 ( 1 9 7 3 ) . I N P R O G R E S S 4 c 3 T O 8 0 6 M E V ; 

7 N I T R O G E N 1 4 N E U T R C N N . 2 N 

6 5 . 5 0 0 2 1 4 c 0 MEV 1 0 c 0 * 3 H U N J c C S I K A I K O S 

A : I N C I D E N T E N E R G Y R E S O L U T I O N 2 0 0 K E VC 
o : N E E D E D FOR N E U T R O N A C T I V A T I O N A N A L Y S I S A N D C R O S S 

S E C T I O N S Y S T E M A T I C S c 

7 N I T R O G E N 1 4 N E U T R O N N E U T R C N E M I S S I O N C R O S S S E C T I O N 

6 5 2 * 1 7 4 c OC M £ V Ac M I C H A U D O N B R C 

0 : S E C O N D A R Y E N E R G Y - A N G L E D I S T R I B U T I O N S R E O U I R E D o 
A : A V E R A G E ( I - C O S ) A C C U R A C Y 10 P E R C E N T o 
o : FOR A I R S C A T T E R I N G C A L C U L A T I O N o 

NEW E V A L U A T I O N TO 8 E D O N E I F NEW E X P E R I M E N T A L 
D A T A o 

6 5 2 2 1 6 8= CO MEV 1 4 c 0 M E V l O o G X 2 S w D H c O c Z E T T E R S T R O E M F O A 

0 : S E C O N D A R Y E N E R G Y D I S T R I B U T I O N A L S O U S E F U L o 
A : E N E R G Y R E S O L U T I O N C-c 2 M E V o 
0 : S H I E L D I N G c 

7 N I T R O G E N 1 4 N E U T R C N N • F 

6 5 2 5 2 0 l c 0 0 K E V • 1 5 o 0 MEV i O e O X 2 F R Ac M I C H A U D O N B R C 

0 : E V A L U A T I O N MAY B E S U F F I C I E N T o 

NO M E A S U R E M E N T S E X I S T F R O M 4 , 2 5 TO 1 5 MEVo 

S T A T U S S T A T U S 

B R C M I C H A U D O N c - ( 1 5 6 9 ) . NC M E A S U R E M E N T S A V A I L A B L E B E T W E E N 4 c 2 5 A N D 1 5 M E V ; 

6 O X Y G E N N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

1 6 o 0 ME V P C B C H E M M I G 
C c E ; C L I F F O R D 

A E C 
O R L 

o: 
M : 

N E E D E D FOR F A S T R E A C T O R R E F L E C T O R W O R T H S c 
S U B S T A N T I A L M O D I F I C A T I O N S c 

6 5 2 * 2 1 

6 5 2 3 2 2 

1 o 7C ME V 

4 c 7 0 M E V 1 4c 0 MEV 

E X P E R I M E N T A L D A T A A V A I L A B L E I N T H I S R A N G E N O T 
S U F F I C I E N T L Y D E T A I L E D TO A C C O U N T F O R R E S O N A N C E 
S T R U C T U R E c 

A : M E A S U R E M E N T S D E S I R E D I N E N E R G Y S T E P S I N C R E A S I N G 
FROM 3 0 T O I O C K E V o 

A N G U L A R R E S O L U T I O N 5 TO 1 0 D E G R E E Sc 
0 : O N L Y FEW M E A S U R E M E N T P O I N T S A V A I L A S L E o 

6 5 2 5 2 3 S o O O MEV 1 4o 0 MEV 1 0 o 0 X C H c O c Z E T T E R S T R O E M F O A 

0 : S E C O N D A R Y E N E R G Y D I S T R I B U T I O N A L S O U S E F U L c 
A : E N E R G Y R E S O L U T I O N O c 2 M E V o 
0 : S H I E L D I N G c 

71200.4 

S T A T U S -

O S L 

N E L 

O R i 

L A S 

L A S 

1 0 0 c K E V 1 So 0 MEV SWC He H A E G G B L O M AE 

O : FOR F A S T R E A C T O R C A L C U L A T I O N S ; 

K Z N N E Y * - O R N L - 4 7 8 0 ( 1 S 7 2 ) . D A T A F R O M 4 o 3 TO So 7 M E V c 

B U C H E R * - L S N D C - 1 2 3 2 ( 1 9 7 2 ) . S M A L L A N G L E C A T A F R O M 7 c 4 T O 9 c 6 M E V c 

F O W L E R + - P R / C 2 1 2 4 ( 1 9 7 0 ) . D A T A l o 8 T O 3 c 4 M E V c 

F O S T E R * - L A - D C - 1 3 2 7 l ( 1 9 7 1 ) , D A T A 5 T O 1 4 M E V o 

F O S T E R * - L A - 4 7 G O ( 1 9 7 2 ) . E V A L U A T I O N 5 T O 2 0 M E V ; 

6 O X Y G E N N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

I S 2 0 2 S 1 o CO K E V 1 5o 0 MEV l O c O X F R Ac M I C H A U D O N B R C 

0 : F O R S H I E L D I N G C A L C U L A T I O N 

8 O X Y G E N N E U T R O N N E U T R O N E M I S S I O N C R O S S S E C T I O N 

6 5 2 5 2 5 S o O C MEV 1 4 o 0 MEV l O o O X D H o O ; Z E T T E R S T R O E M F O A 

0 : S E C O N D A R Y E N E R G Y D I S T R I B U T I O N A L S O U S E F U L o 
A : E N E R G Y R E S O L U T I O N Oo 2 M E V o 
O : S H I E L D I N G ; 

FISSION LIST 



8 OXYGEN 16 TOTAL CROSS SECTION 

154516 5o CC KEV 1Oo 0 MEV L c N c U S A C H E V F E I 

FROM OCS - ICO K E V A C C U R A C Y 1 0 P E R C E N T , 
P R I O R I T Y 2 ACCURACY I S P E R C E N T o 
FROM O o l - Oc 6 MEV ACCURACY 7 o C P E R C E N T , 
P R I O R I T Y 2 ACCURACY 6 c 0 P E R C E N T o 
FROM 0 o 8 - 4 0 5 MEV A C C U R A C Y 1 0 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 10 P E R C E N T c 
A B O V E 4 c 5 MEV R E Q U I R E M E N T S 2 T I M E S WEAKERo 
NEED FOR F A S T REACTOR C A L C U L A T I O N S o 
FOR MORE D E T A I L SEE I N T R O O U C T I O N c 
NEW REQUESTc 

8 OXYGEN 16 

6S26Q2 1 4 o 0 MEV lOoOX 
A : I N C I D E N T ENERGY R E S O L U T I O N SCO KEVc 
0 : N E E D E D FOR NEUTRON A C T I V A T I O N A N A L Y S I S AND CROSS 

S E C T I O N S Y S T E M A T I C S c 

8 OXYGEN 1 7 NEUTRON C A P T U R E CROSS S E C T I O N 

6S1S01 2 So 3 MV N G o C c h A N N A CRC 

A : ACCURACY Cc 2 B A R N S : 
0 : FOR U N D E R S T A N D I N G A B S O R P T I O N I N H E A V Y WATERo 

8 O X Y G E N 1 8 

661510 

6 9 2 0 2 5 4o OC MEV 

7o 0 0 MEV 

7o 5 0 MEV 

lOoOX No S T E E N BET 

A : A L P H A ENERGY R E S O L U T I O N Oo 2 MEVc 
O : TO R E S O L V E D I S C R E P A N C I E S BETWEEN C R O S S S E C T I O N 

AND NEUTRON Y I E L D DATAo 
M: S U B S T A N T I A L MOD I F I C A T I O N S o 

Cc C E V I L L E R S SAC 

0 : SECONDARY ENERGY D I S T R I B U T I O N R E O U I R E D o 
A : R E S O L U T I O N FOR £ AND E ' , l o t MEVo 
0 : FOR S H I E L D I N G OF A L P H A E M I T T I N G S A M P L E S o 

NEW E V A L U A T I O N TO BE DONE I F NEW E X P E R I M E N T A L 
DATAo 

9 F L U O R I N E 

Z22Q3S 15o 0 MEV Co CEV I L L E R S SAC 

o: o: ENERC-Y D I S T R I B U T I O N R E O U I R E D o 
FOR S H I E L D I N G OF A L P H A E M I T T I N G S A M P L E S o 

9 F L U O R I N E 1 9 C A P T U R E CROSS S E C T I O N 

661511 1O 0 0 KEV l o O O MEV lOoGX USA A c M c P E R R Y O R L 

o: TO C A L C U L A T E N E U T R O N L O S S I N MOLTEN S A L T BREEDERc 

S T A T U S 

FOA N Y S T R O E M + - PS 4 9 5 ( 1 9 7 1 ) , D A T A 2 0 TC 6 5 K E V c 

ORL M A C K L I N * - P R / C . DATA 3 TC 5 0 0 KEV TO B i P U B L I S H E D 

9 F L U O R I N E 1 9 

65J00.4 1 4o 0 MEV N J c C S I K A l KOS 

A : I N C I D E N T ENERGY R E S O L U T I O N 2 0 0 KEVo 
O : N E E D E D FOR NEUTRON A C T I V A T I O N A N A L Y S I S AND CROSS 

S E C T I O N S Y S T E M A T I C S o 

1 1 S O D I U M 2 2 T O T A L CRCSS S E C T I O N 

7 4 1 5 1 0 1Oo 0 KEV 15o 0 MEV 1 USA P o B o h E M M I G AEC 
Co Eo C L I F F O R D ORL 

A : ACCURACY BELOW 7 MEV - 2 TO 5 P E R C E N T o 
ACCURACY ABOVE 7 MEV - 5 P E R C E N T o 

M: NEW R E Q U E S T o 

S T A T U S 

BNW F O S T E R * - F R / C 3 5 7 6 ( 1 9 7 1 ) , DATA 2 o 5 TO 1 5 MEVo 

R P I C L E M E N T * - R P I - 3 2 8 - 2 1 8 7 ( 1 9 7 1 ) , , 7 TO 4 0 MEVc 

COL R A H N * - U S N D C - 1 5 9 ( 1 9 7 2 ) , WORK I N PROGRESSo 

USA ( 1 9 7 4 ) , USNOC B E L I E V E S CROSS S E C T I O N I S P R O B A B L Y KNOWN TO 5 P E R C E N T UP TO 1 MEVo R E Q U E S T S FOR 
CATA O F e - P E K C E N T A C C U R A C Y MUST REFER TC C R O S S - S E C T I O N WINDOWS OR R E Q U I R E F I N E R R E S O L U T I O N . 
WHICH S H O U L D BE S P E C I F I E D E X P L I C I T E L Y o 
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44 HYDROGEN 1 NEUTHCN DIFFERENTIAL ELASTIC CROSS SECTION 

6 5 2 3 3 2 2o 2 0 MEV 1 0 c 0 MEV F o W E L L E R K F K 

S E P A R A T I O N O F E L A S T I C A N D I N E L A S T I C A N G U L A R 
D E P E N D E N C E S D E S I R E D o 

M E A S U R E M E N T S I N S T E P S O c S E V E R A L 1 0 0 KEVc 
ACCURACY R E Q U I R E D TO B E T T E R THAN 10o P E R C E N T o 
I N C I D E N T N E U T R O N R E S O L U T I O N I O C KEVo 
A N G U L A R R E S O L U T I O N 5 - 1 0 DEGREESo 
B E C A U S E OF R E S O N A N C E S I N T O T A L CROSS S E C T I O N , 

F L U C T U A T I O N S I N A N G U L A R D I S T R I B U T I O N E X P E C T E O o 
T H E R E F O R E , MORE E X P E R I M E N T A L D A T A NEEOEOo 

Z 4 1 0 1 2 1 Oo 0 KEV 

S T A T U S -

F t I 

A L D 

P A D 

ORL 

P A D 

USA 

I S o O MEV 1 Co OX Po B e H E M M I G 
C o c c C L I F F O R D 

AEC 
ORL 

A : 1 5 P E R C E N T I N ANGULAR D I STR I B U T I ONo 
M: NEW R E Q U E S T ; 

- S T A T U S 

P O P O V * - 7 1 K I E V 1 1 9 7 1 ) , C A T A AT 4 o 4 MEVo 

C O L E S * - A W R E / C - 3 / 7 1 , C A T A A T 5oO MEVc 

F A S O L I + - E A N D C ( E ) - 1 4 0 ( 1 9 7 1 ) , D A T A 8 TO 9 MEVo 

P E R E Y * - O K N L - 4 5 1 8 ( 1 9 7 0 ) . D A T A 5 o 4 TO 8o 5 MEVo 

F A SOL I + - N P / A 1 2 5 2 2 7 ( 1 9 6 9 ) . D A T A 1 o 5 T O ' 6 o 4 MEVo 

( 1 9 7 4 ) , USNOC B E L I E V E S ANGULAR D I S T R I B U T I O N S ARE KNOWN TO 1 5 P E R C E N T UP TO 1 MEVc R E Q U E S T S FOR 
CATA OF 1 5 - P E R C E N T ACCURACY MUST B E FOR CATA I N WINDOWS OR FOR F I N E R R E S O L U T I O N , W H I C H SHOULD BE 
S P E C I F I E D E X P L I C I T E L Y o 

1 1 SOD I UM 2 3 N E U T R O N ANGULAR D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

6 5 2 , 0 3 5 4o CO MEV I5o0 MEV 1 Co OX 2 G E f i F c W E L L E R KFK 

1 1 S O D I U M 2 2 NEUTRON ENERGY D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

621006 2 o 0 0 MEV 

S T A T U S -

F E I 

A L O 

P A D 

ORL 

P A D 

l O o O MEV C o E o T I L L 
P c B c H E M M I G 

A N L 
AEC 

T O T A L I N T E G R A L OVER 4 P I R E Q U l R E D o 
S P E C T R A AT S E V E R A L A N G L E S I F S I G N I F I C A N T L Y 

A N I S O T R O P I C 
ENERGY R E S O L U T I O N L E S S THAN 1 0 P E R C E N T I N C I D E N T 

ANC F I N A L E N E R G I E S o 

- S T A T U S 

POFOV+ - 7 1 K I E V ( 1 9 7 1 ) . D A T A AT 4c 4 MEVo 

C O L E S * - A W R E / O - 3 / 7 1 , CATA A T 5 MEV FOR 7 L E V E L S o 

F A S O L I + - E A N D C ( E ) - 1 4 0 ( 1 9 7 1 ) . D A T A 8 TO 9 MEV AND AT 1 4 MEVo 

P E R E Y + - O R N L - 4 E 1 8 ( 1 9 7 0 ) , DATA 5 o 4 TO 8 o 5 MEVo 

FA SOL I + - N P / A 1 2 5 2 2 7 ( 1 9 6 9 ) , D A T A l c 5 TO 6 o 4 MEV FOR 3 L E V E L S o 

1 1 S O D I U M 2 3 N E U T R O N D O U B L E D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

xizaos 1 5o 0 MEV SWC H o H A E G G B L O M AE 

0 : FOR F A S T REACTOR C A L C U L A T I O N S c 

741014 1 5o 0 MEV P o B ; H E M M I G 
Cc E c C L I F F O R D 

AEC 
O R L 

M: 

ACCURACY BELOW 2 MEV - 5 P E R C E N T o 
ACCURACY ABOVE 2 MEV - 1 0 P E R C E N T o 
I S P E R C E N T I N ENERGY S P E C T R A o 
O U T G O I N G ENERGY R E S O L U T I O N 1 0 P E R C E N T o 
NEW R E Q U E S T o 

STA TUS 

F E I P O P O V * - 7 1 K I E V ( 1 9 7 1 ) , D A T A AT 4 o 4 MEVo 

A L D C O L E S* - A W R E / O - 3 / 7 1 . CATA AT 5 MEV FOR 7 L E V E L S o 

P A D FA SOL I + - E A N D C ( E ) - 1 4 0 ( 1 9 7 1 ) . D A T A 8 TO 9 MEV AND AT 1 4 MEVc 

ORL P E R E Y * - O R N L - 4 5 1 8 ( 1 9 7 0 ) . CATA 5 o 4 TO 8o 5 MEVo 

P A D FA SOL I + - N P / A 1 2 5 2 2 7 ( 1 9 6 9 } . D A T A 1 0 5 TO 6 o 4 MEV FOR 3 L E V E L S o 

1 1 S O D I U M 2 3 NEUTRON C A P T U R E CROSS S E C T I O N 

6 4 2 0 0 2 l O O o EV 1 0 0 c Co Go C A M P B E L L W I N 

A : ACCURACY 10 P E R C E N T UP TO 1 0 K E V . 2 0 P E R C E N T 
A B O V E o 

o : FOR F A S T R E A C T O R S c 
D I S C R E P A N C Y I N R A D I A T I O N W I D T H DATA A T 3 KEV 

RESONANCEo 

6 3 2 0 3 8 5 0 o 0 KEV P S o K A T S U R A G I J A E 

a : RESONANCE P A R A M E T E R S NEEDEDo 
O : FOR F A S T R E A C T O R S o 

D I S C R E P A N C I E S I N RESONANCE P A R A M E T E R S E X I S T o 
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45 SCANDIUM 45 NEUTRCN CAPTURE CROSS SECTION (CONTINUED) 

2=O 3 MV 4o OC KEV M c N , N I K OL A E V FE I 

C A P T U R E w I D T H OF 2 - 9 KEV RESONANCE SHOULD BE 
M E A S U R E D I N THREE D I F F E R E N T E X P E R I M E N T S . R E S U L T S 
S H O U L D C O I N C I D E W I T H I N L I M I T S OF 5 - 7 P E R C E N T o 

I F H I G H R P I C A P T U R E W I D T H C O N F I R M E D , ENERGY 
D E P E N D E N C E OF C A P T U R E CROSS S E C T I O N SHOULD BE 
M E A S U R E D FROM T H E R M A L TO RESONANCE R E G I O N TO 
I N V E S T I G A T E I N T E R F E R E N C E BETWEEN D I R E C T AND 
RESONANCE C A P T U R E ; 

M E A S U R E M E N T S OF GAMMA RAY SPECTRA I N T H E R M A L AND 
2 : 9 5 KEV R E G I O N S D E S I R A B L E FOR D E C I S I O N ABOUT 
E X I S T E N C E OF I N T E R F E R E N C E E F F E C T S o 

D I R E C T MEASUREMENT OF THE E F F E C T I V E RESONANCE 
I N T E G R A L I N THE S O D I U M M E D I U M FROM 2 4 KEV 
NEUTRON SOURCE SEEMS TO BE U S E F U L FOR D E C I D I N G 
THE Q U E S T I O N ABOUT THE 2 o 9 K E V RESONANCE 
C A P T U R E W I D T H ; 

ACCURACY R E Q U I R E D TO B E T T E R THAN 1Oo P E R C E N T o 
FOR C A L C U L A T I O N OF NA A C T I V A T I O N I N LMFBRo 
SEE A L S O G E N E R A L COMMENTS I N THE I N T R O D U C T I O N 
S U B S T A N T I A L MOD I F I C A T I ON So 

zsioie l o CO KEV 20O CX Po B , H E M M I G 
C o E c C L I F F O P D 

ATC 
OPL 

A : ACCURACY OF C , 5 MB OR 2 0 P E R C E N T WANTEDo 
M: NEW R E Q U E S T ; 

Z 5 4 C 1 7 5 o 0 0 K E v 19o 0 MEV 1 CCP L c N , U S A C H E V F E I 

A : FROM 0 c 5 - ICO KEV ACCURACY 4 4 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 4 4 P E R C E N T o 
FROM O o 1 - Oo 8 MEV ACCURACY 5 0 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 5 0 P E R C E N T c 
FROM O 0 8 - 4 ; 5 MEV ACCURACY 5 0 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 5 0 P E R C E N T , 
ABOVE 4o 5 MEV R E Q U I R E M E N T S 2 T I M E S WEAKERo 

O : NEED FOR F A S T REACTOR C A L C U L A T I O N S ; 
FOR MORE D E T A I L SEE I N T R O D U C T I O N 

M: NEW R E Q U E S T ; 

STA TUS S T A T U S 

BUC P L O S T I N A R U + - SCF 2 5 3 8 7 ( 1 9 7 3 ) . D A T A 0 9 2 TO 4 MEVo 

N PL. R Y V E S + - 7 1 C A N T 1 3 9 , T H E R M A L ; 

AUA C L A Y T O N - A U J 2 3 8 2 3 ( 1 9 7 0 ) , F I T S T O T A L S I G M A NEAR 2 C 8 5 KEV W I T H C A P T U R E W I D T H OF 0 3 6 EVc 

R P I YAMA MURO + - NSE 4 1 4 4 5 ( 1 9 7 0 ) , c I N O S C A P T U R E W I D T H I S ; 4 7 EV AT 2 , 8 5 KEVc 

, RP I HOCKENB URY + - PR * 7 8 17*6(1 9 6 9 ) , F Z N C S C A P T U R E W I D T H OF , 4 S EV AT 2 0 6 5 K E V ; 

GA FR IESENHAHN4- - 66WASH 2 6 9 = , F I N D S C A P T U R E W I D T H OF 0 ; 3 4 EV AT 2 : 8 5 K E V : 

COL R A H N t - U S N D C - 3 6 6 ( 1 9 7 2 ) , WCRK I IN F R C G R E S S o 

ORL A L L E N - WORK I K FROGRESSo 

USA USNDCo ( 1 5 7 4 ) , 2 o 8 KEVo CAPTURE WIDTH DISCREPANCY REMAINSo 

11 SODIUM 23 NEUTRON CAPTURE GAMMA RAY_SPECTRUM 

Z 2 . 1 0 3 2 2o 9 5 KEV 1 Co OX 1 USA Cc E ; T I L L A N L 

STATUS STATUS 

ANL J A C K S O N - F I L E S H I E L D E D - T A FGET MEASUREMENT I N P R O G R E S S ; 

1 1 S O D I U M 2 3 NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

Z J 1 0 1 E 2 c 0 0 ME V 1 5o 0 MEV Po Be H E M M I G 
C c E c C L I F F O R D 

AEC 
ORL 

O : ENERGY AND ANGULAR D I S T R I B U T I O N OF PHOTONS WANTEOo 
A : 2C P E R C E N T I N ANGULAR D I S T R I B U T I O N I F NOT 

I S O T R O P I C c 
GAMMA ENERGY R E S O L U T I O N 10 P E R C E N T o 

M: NEW R E Q U E S T ; 

1 1 S O D I U M 2 2 NEUTRON 

Z41020 I 6 0 O MEV P c B ; H E M M I G 

O : N E E D E D FOR COOLANT A C T I V A T I O N c 
M : NEW R E Q U E S T , 

1 1 S O D I U M 2 3 RESONANCE PARAMETERS 

6Z-120E 

Z 1 4 3 0 1 

2o 9 5 KEV 

2o 9 0 KEV 

C o E c T I L L 
P c B c H E M M I G 

A N L 
AEC 

Q : NEUTRON AND C A P T U R E W I D T H NEEDEDo 

M 0 N 0 N I K O L A E V F E I 

O : NEUTRON AND C A P T U R E W I D T H S WANTEDo 
A : NEUTRON W I D T H FOR 2c 9 5 KEV L E V E L WANTED WI 

5 P E R C E N T A C C U R A C Y , 
A L L OTHER W I D T H S R E Q U I R E D W I T H 10 P E R C E N T 

AC CURAC Yo 
O : FOR F A S T REACTOR C A L C U L A T I O N 
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11 SODIUM 23 RESONANCE PARAMETERS (CONTINUEO) 

S T A T U S -

Y A L 

K.FK 

RCN 

AUA 

R P I 

R P i 

GA 

C O L 

USA 

S E L T Z E R * - N S E 5 3 4 1 5 ( 1 9 7 4 ) . 2 o 8 K E V , C A T A FOR T O T A L P A R A M E T E R S , 

SC HA TZc - K F K - 1 6 6 6 ( 1 9 7 2 ) , R E V I E W 0 = R E S O N A N C E P A R A M E T E R DATA 2 , 8 TO 7<-0 K E V c 

K O F E C K Y + - R C N - i 7 5 ( 1 9 7 2 ) , P A R A M E T E R S N E A R 2 c 8 KEV 

C L A Y T O N , - A U J i i 6 2 3 ( 1 9 7 0 ) , F I T S T C T A L S I G M A N E A R 2 c 3 5 K E V W I T H C A P T U R E W I D T H OF Co 3 6 E V , 

N E E E + - K r K - 1 1 S E ( 1 9 7 C I , D A T A TO 1 ME V , 

Y A M A M U r . O t - N S E 4 ! 4 4 5 ( 1 9 7 0 ) , F I N D S C A P T U R E W I D T H I S , 4 7 EV AT 2 , 8 5 K E V , 

H 0 C K E N 8 U R Y * - FR 1 7 6 1 7 4 6 ( 1 9 6 9 ) , F I N D S C A F T U S H W I D T H OF , 4 5 EV AT 2 , £ 5 K E V , 

F R I E S E N H A H N + - 6 E W A S H 2 6 9 5 , F I N D S C A P T U R E W I D T H OF 0 , 3 4 EV AT 2 , 8 5 K E V , 

3 A H N + - U S N C C - 3 6 6 ( 1 9 7 2 ) , WCRK I N F R C G R E S S , 

U S N D C c ( 1 9 / 4 ) , 2 = 8 K E V c C A P T U R E W I D T H D I S C R E P A N C Y R E M A I N S , 

1 3 A L U M I N U M 2 7 N E U T R C N N , A L P H A 

6£2C07 

742114 

Z 4 2 1 2 3 

8 , CC MEV 1 2 , 0 MEV 

6c 4 0 MEV 1 l c 9 MEV 5 o 0 X 

FOR N E U T R O N Y I E L D M O N I T O R o 
D A T A A V A I L A B L E 7 P E R C E N T o 

5 N E U T R O N D O S I M E T R Y GROUP GEL 

0 : A V E R A G E C R O S S S E C T I O N I N A U - 2 3 5 F I S S I O N S P E C T R U M 
D E S I R E D , 

0 : FOR N O R M A L I Z A T I O N O F A V E R A G E C P O S S S E C T I O N S FOR 
D O S I M E T R Y P U R P O S E S c 

R N E U T R O N D O S I M E T R Y GROUP G E L 

0 : FOR N E U T R O N C O S I M E T R Y U S I N G S P E C T R U M U N F O L D I N G 
M E T H O D S o 

G R E A T E R T H A N 1 0 P E R C E N T D I S C R E P A N C Y B E T W E E N 
I N T E G R A L A N D D I F F E R E N T I A L M E A S U R E M E N T S o 

S T A T U S -

E A N C C - 9 5 ( 1 9 7 4 ) , C C M P I L A T I C N OF E X P E R I M E N T A L C A T A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 0 

1 5 P H O S P H O R U S 3 1 

6 S 2 3 J 5 C 1 5o 0 MEV J o B R U N N E R WUR 

Z 4 2 1 2 4 2 o 2 0 MEV 7o 0 0 MEV 

R E Q U I R E D 5 , P E R C E N T A C C U R A C Y TO 6c MEV 
A N D 1 0 c P E R C E N T A B O V E , 

F A S T F L U X M E A S U R E M E N T S I N S H I E L D S , 
D I S A G R E E M E N T B E T W E E N D I F F E R E N T M E A S U R E M E N T S OF 

I N S U F F I C I E N T A C C U R A C Y , 
NO D A T A B E T W E E N 1 0 A N D 1 4 MEVc 

N E U T R O N D O S I M E T R Y GROUP 

FOR N E U T R O N D O S I M E T R Y U S I N G S P E C T R U M U N F O L D I N G 
M E T H O D S , 

G R E A T E R T H A N 1 0 P E R C E N T D I S C R E P A N C Y B E T W E E N 
I N T E G R A L AND D I F F E R E N T I A L M E A S U R E M E N T S c 

S T A T U S 

NDC S C H E T T + - E A N D C - S 5 ( 1 9 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 o 

WUR B R U N N E R , ( 1 9 6 9 ) , NO D A T A B E T W E E N 1 0 AND 1 4 MEVo 

EUR N E U T R O N D O S I M E T R Y GROUFo ( 1 9 7 4 ) , G R E A T E R T H A N 1C P E R C E N T D I S C R E P A N C Y B E T W E E N I N T E G R A L A N D 
D I F F E R E N T I A L C E A S U R E H E NT So 

1 6 S U L F U R T O T A L C R O S S S E C T I O N 

Z41021 1 Co 0 KEV 5 0 0 , K E V P , E , h E M M I G 
Cc Ec C L I F F O R D 

FOR S H I E L D I N G 
NEW R E Q U E S T , 

A E C 
C R L 

E F F E C T OF C O N C R E T E , 

A N L W H A L E N - C A T A 1 0 0 TO 6 5 0 KEV W I T H 2 - K E V R E S O L U T I O N 

BRC C A B E + - C E A - R - 4 5 2 4 ( 1 9 7 3 ) , D A T A O o l TO 6 M E V , 

1 6 S U L F U R C A P T U R E CROSS S E C T I O N 

1 Oo 0 K E V Po Bo H E M M I G 
Co Ec CL I F F O R D 

AEC 
O R L 

0: 
M : 

FOR S H I E L D I N G E F F E C T OF C O N C R E T E c 
NEW R E Q U E S T , 

1 6 S U L F U R C A P T U R E GAMMA RAY S P E C T R U M 

Z41£2£ 1 Oo 0 K E V 1 5 o OX USA Po B ; H E M M I G 
C O E ; C L I F F O R D 

A E C 
O R L 

FOR S H I E L D I N G E F F E C T OF C O N C R E T E c 
NEW R E Q U E S T , 
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it SUlFUR 3£ NEUTRCN 

65255.3 J S o O MEV T J o B R U N N E R WUR 

A : R E Q U I R E D 5c P E R C E N T ACCURACY T o 60 MEV 
AND 1 0 ; P E R C E N T ABOVEc 

O : S T A N D A R D FOR F L U X MFASUREMENTSo 

242125 2o 5 0 MEV 7o 5 0 MEV 5 0 0 X NEUTRON D O S I M E T R Y GROUP 

FOR NEUTRON D O S I M E T S Y U S I N G SPECTRUM U N F O L D I N G 
M E T H O D S ; 

GREATER THAN 10 P E R C E N T D I S C R E P A N C Y B E T W E E N 
I N T E G R A L AND D I F F E R E N T I A L M E A S U R E M E N T S ; 

S T A T U S 

N E U F O R O U G H I t - HPA 4 5 4 3 9 ( 1 5 7 2 ) . D A T A AT 6 MEVo 

NRD R A G O t - HP 1 4 5 5 5 ( 1 9 6 0 ) . DATA FRCM 2 ; 2 TO 1 8 MEVc 

NDC S C H c T T * - E A N D C - 9 5 ( 1 9 7 4 ) . C O M P I L A T I O N OF E X P E R I M E N T A L DATA A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 o 

1 7 C H L O R I N E NEUTRCN N , F 

6 5 2 5 5 4 I C o O K E V 2o 0 0 MEV l O c O X UK J c S M I T H W I N 

O: FOR F U S E D S A L T R E A C T O R S ; 

i 7 C H L O R I N E 3 6 T O T A L PHOTON PRODUCT I O N CROSS S E C T I O N 

6S22QS L c O c B c A G H I N A I EN 

0 : GAMMA S P E C T R A BETWEEN R E S O N A N C E S W A N T E D ; 
0 : S P E C I A L I N T E R E S T ON I N T E R F E R E N C E AND D I R E C T 

C A P T U R E ; 

1 8 ARGON 4 0 C A P T U R E CROSS S E C T I O N 

1X2ooe 1Oo 0 MEV 

A : ACCURACY R E Q U I R E D TO B E T T E R THAN 20o 0 PERCENTo 
O : FOR REACTOR H A Z A R D C A L C U L A T I O N o 

1 8 ARGON 4 0 N E U T R C N 

dSJflOS 1 4o 0 MEV lOoOX N J c C S I K A I KOS 

A : I N C I D E N T ENERGY R E S O L U T I O N 2 0 0 KEVo 
O : N E E D E D FOR NEUTRON A C T I V A T I O N A N A L Y S I S AND CROSS 

S E C T I O N S Y S T E M A T I C S o 

1 9 P O T A S S IUM 4 1 

6 5 3S1£ 1 4o 0 MEV l O o OX N J o C S l K A I KOS 

A : I N C I D E N T ENERGY R E S O L U T I O N 2 0 0 KEVc 
O : N E E D E D FOR NEUTRON A C T I V A T I O N A N A L Y S I S AND CROSS 

S E C T I O N S Y S T E M A T I C So 

2 0 C A L C I U M T O T A L CROSS S E C T I O N 

741.022 l o CO KEV P c B e H E M M I G 
Co Ec C L 1 F F O R D 

AEC 
ORL 

A : ACCURACY R E Q U I R E D - 3 TO 4 P E R C E N T c 
o : FOR S H I E L D I N G E F F E C T OF CONCRETEo 
M: NEW REQUESTc 

MCM 

K F K 

ORL 

O R L 

N B S 

NORMAN+ - C J P 5 0 2 3 8 5 ( 1 9 7 2 ) . D A T A 0 o 8 TO 3 o 5 MEVo 

N E B E + - N P / A 1 8 5 1 1 3 ( 1 9 7 2 ) . D A T A 4 2 0 KEV TO 3 2 MEV 

P E R E Y + - 0 R N L - 4 8 2 3 ( 1 9 7 2 ) , DATA Oc 2 TC 2 0 MEVo 

J O H N S O N * - 0 R N L - 4 8 4 4 ( 1 5 7 3 ) . P R E L I M I N A R Y C A T A FROM 6 0 KEV TO 1 MEVo 

BOWMANo HAS D A T A 

2 0 C A L C I U M N E U T R O N C A P T U R E CROSS S E C T I O N 

2 4 1 0 2 5 l o O O KEV 5 0 0 c 1 Oc OX Po B e H E M M I G 
Co Ec C L I F F O R D 

AEC 
O R L 

0 : FOR S H I E L D I N G E F F E C T OF CONCRETEo 
M: NEW REQUESTc 

S T A T U S 

AUA A L L E N o - TC BE P U B L I S H E D I N N U C L E A R F H Y S I C S o I N C L U D E S C A - 4 4 R E S O N A N C E C A P T U R E FROM 2 o 5 TO 
1 6 7 KEVo 

2 1 S C A N D I U M 4 5 NEUTRON C A P T U R E CROSS S E C T I O N 

£ 5 1 . 0 6 5 1 o 0 0 KEV 1 8 o 0 MEV l O o O X 2 USA WcNcMC ELROY HED 

0 : FOR USE AS A F L U E N C E M O N I T O R o 
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21 SCANDIUM 45 NEUTRCN CAPTURE CROSS SECTION (CONTINUED) 

032262 l o O C KEV 3o 0 0 MEV 1 OoOX 2 FR Ac M I C H A U D O N BRC 

0 : P R O D U C T I O N OF S C - 4 6 ( 8 4 D A Y ) 0 
o: D O S I M E T R Y c 

S T A T U S S T A T U S 

O R L H A L P E R I N O ( 1 9 7 4 ) • H A S P R O M P T C A P T U R E D A T A c 

2 1 S C A N D I U M 4 5 NtEuTRCN N , 2 N 

6 S 2 0 6 1 1 5o 0 MEV 5c OX 2 FR Ac M I CHAUDON BRC 

Q : P R O D U C T I O N OF S C - A 4 ( 2o 4 4 DAY AND 3o 9 H O U R ) c 
o : D O S I M E T R Y c 

S T A T U S S T A T U S 

A L D M A T H E R * - A W R E / O - 7 2 / 7 2 . V A L U E AT 1 2 , 3 MEVo 

L R L NETHAWAY - N P / A 1 9 0 6 3 5 ( 1 9 7 2 ) , AT 1 4 MEVc 

2 1 S C A N D I U M 4 5 N E U T R C N N , A L P H A 

£5.2 .££4 15o 0 MEV l O c O X 2 FR A o M I C H A U O O N BRC 

Q : P R O D U C T I O N O F K - 4 2 ( 12c 4 H O U R ) c 
0 : D O S I M E T R Y : ) 

2 2 T I T A N I U M NEUTRON A B S O R P T I O N CROSS S E C T I O N 

2 1 2 0 0 7 5 0 0 c EV 1 So C MEV 2 5 o OX 3 FR J c Y o E A R R E CAD 

O : FOR F A S T REACTOR C A L C U L A T I O N S c 

2 2 T I T A N I U M NEUTRON C A P T U R E CROSS S E C T I O N 

£ S 2 £ £ S l C C c EV 1OOo KEV 2 0 o 0 % 2 UK Co Gc C A M P B E L L W I N 

0 : FOR F A S T REACTORSc 

2 0 2 0 0 5 50Co E V l c 0 0 MEV 2 5 o 0 X 3 FR J c Y c EARRE CAC 

0 : FOR F A S T REACTOR C A L C U L A T I O N S c 

STA TUS S T A T U S 

ORL A L L E N * - N C S A C - 3 3 1 7 1 ( 1 9 7 0 ) , D A T A 3 0 KEV TO 3 MEVo 

HAR C O A T E S - M E A S U R E M E N T S TO B E G I N M I O - 1 9 7 5 o 

2 2 T I T A N I U M NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

£ S 1 0 £ 6 1 Cc 0 KEV 16o 0 MEV 2 0 c OX 1 USA CoEo C L ! FFOP.D ORL 

0 : SECONDARY E N E R G Y - A N G L E D I S T R I B U T I O N S R E O U I R E D o 
O : FOR USE I N REACTOR S H I E L D I N G C A L C U L A T I O N S o 

S T A T U S S T A T U S 

ORL D I C K E N S * - N C S A C - 4 2 1 9 5 ( 1 9 7 1 ) , WORK I N PBOGRESSc 

2 2 T I T A N I U M N E U T R C N N . P 

l i s a a s 1 5 o 0 MEV 3 0 o 0 X 3 FR J o Y c BARRE CAD 

o : FOR F A S T REACTOR C A L C U L A T I O N S c 

2 4 2 1 1 8 3o 4 0 MEV 9 o 1 0 MEV S o O X 1 EUR NEUTRON D O S I M E T R Y GROUP G E L 

R O U T I N E F A S T N E U T R O N F L U E N C E M O N I T O R , 

2 2 T I T A N I U M NEUTRON N , A L P H A 

2 1 2 0 0 S 15o 0 MEV 3 0 o O X 3 FR Jo Yo BARRE CAD 

O : FOR F A S T REACTOR C A L C U L A T I O N S o 

2 2 T I T A N I U M 4 6 NEUTRON N . P 

£ 5 1 0 £ S 1 o 0 0 MEV 18o 0 MEV l O o O X 2 USA WoNoMC ELROY HED 

0 : R E Q U I R E D I S A C T I V A T I O N o 
DATA R E Q U I R E D A T SCO K E V I N T E R V A L S © 

A : ENERGY R E S O L U T I O N 1 0 0 K E V o 
0 : FOR USE AS A F L U E N C E M O N I T O R o 

£ 5 2 5 6 2 1 So 0 MEV l O o O X 2 FR Ao M I CHAUDON BRC 

0 : P R O D U C T I O N OF S C - 4 6 ( 8 5 O A Y ) o 
O : A C T I V A T I O N D E T E C T O R , 

0 : FOR NEUTRON D O S I M E T R Y U S I N G SPECTRUM U N F O L D I N G 
METHODSo 

GREATER THAN 1 0 P E R C E N T D I S C R E P A N C Y B E T W E E N 
I N T E G R A L A N D D I F F E R E N T I A L M E A S U R E M E N T S o 
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22 TITANIUM 66 N5UTRCN N.P (CONTINUED) 

S T A T U S S T A T U S 

A U B G H O R A I + - J N E a s 3 1 9 ( 1 9 7 1 ) . D A T A TO 6 0 1 MEVo 

NOC S C H E T T + - E A N D C - 9 5 ( 1 9 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 c 

A N L S M I T H + - A N L / N C M - 1 0 ( 1 9 7 5 ) . M E A S U R E M E N T S AND E V A L U A T I O N FROM 3 c 7 TO 1C MEV 

1 A E V L A S O V , - ( 1 5 1 5 ) , R E V I E W I N P R O G R E S S : 

2 2 T I T A N I U M 4 7 N E U T P C N N . P 

6 5 1 0 2 1 l c OC MEV I 8 0 C MEV 1Oo OX 2 USA WoNc MC EL ROY HEC 

O : R E Q U I R E D I S A C T I V A T I O N ; 
D A T A R E Q U E S T E D I N 1 MEV I N T E R V A L S , 

A : ENERGY R E S O L U T I O N 1 TO K E V o 
O : FOR U S E AS A F L U E N C E M O N I T O R , 

6 5 2 3 2 0 1 So 0 MEV 1 0 , C X 2 FR Ac M I C H A U D O N BRC 

0 : P R O D U C T I O N O F S C - 4 7 ( 3 , 4 3 D A Y ) , 
O : A C T I V A T I O N D E T E C T O R , 

2 4 2 1 2 7 2 , 1 0 ME V 7 , 0 0 MEV 5 , O X 2 EUR N E U T R O N D O S I M E T R Y GROUP G E L 

O : FOR N E U T R O N D O S I M E T R Y U S I N G S P E C T R U M U N F O L D I N G 
M E T H O D S , 

G R E A T E R T H A N 1 0 P E R C E N T D I S C R E P A N C Y B E T W E E N 
I N T E G R A L A N D D I F F E R E N T I A L M E A S U R E M E N T S © 

S T A T U S S T A T U S 

A U B G H O R A I + - J N E 2 5 3 1 9 ( 1 9 7 1 ) . C A T A TO 6 c 1 MEVc 

N DC S C H E T T + - E A N D C - 9 5 ( 1 9 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 , 

A N L S M I T H t - A N L / N D M - 1 C ( 1 9 7 5 ) . M E A S U R E M E N T S ANC E V A L U A T I O N FROM Oc 9 TO 1 " M E V ; 

J A E G O T O H + - ( 1 5 7 5 ) . P R E L I M I N A R Y D A T A 4 , 1 TO 4 : 9 MEVo 

I A E V L A S O V c - ( 1 5 7 5 ) . R E V I E W I N P R O G R E S S ; 

2 2 T I T A N I U M 4 8 N E U T R C N N . F 

6 S 1 C 2 3 1 o OC MEV 1 6 c 0 MEV I C o O X 2 USA W c N c M C EL ROY HED 

0 : R E Q U I R E D I S A C T I V A T I O N , 
D A T A R E Q U I R E D A T ESC K E V I N T E R V A L S c 

A : E N E R G Y R E S O L U T I O N 1 0 0 K E V o 
0 : FOR USE A S F L U E N C E M O N I T O R o 

6 9 1 3 2 4 3c 2 0 MEV 1 0 c 0 MEV 2 0 o 0 X 2 U S A R o E H R L I C H K A P 

O : R E Q U I R E D I S A C T I V A T I O N , 

6 5 2 3 2 2 1 5 o C MEV 1 0 , O X 2 FR A , M I C H A U O O N BRC 

O : P R O D U C T I O N O F S C - 4 8 ( 1 , 6 3 D A Y ) c 
O : A C T I V A T I O N D E T E C T O R , 

2 4 2 1 2 8 6 0 6 0 MEV 1 2 , 8 MEV 5 o OX 2 EUR N E U T R O N D O S I M E T R Y GROUP G E L 

0 : FOR N E U T R O N C O S I M E T R Y U S I N G S P E C T R U M U N F O L D I N G 
M E T H O D S , 

G R E A T E R T H A N 1 0 P E R C E N T D I S C R E P A N C Y B E T W E E N 
I N T E G R A L A N D D I F F E R E N T I A L M E A S U R E M E N T S o 

S T A T U S S T A T U S 

A Uo G H O R A I + - J N E 2 E 3 1 9 ( 1 5 7 1 ) . D A T A T O 6 c 1 MEVo 

NDC S C H E T T + - E A N D C - 5 5 ( 1 9 7 4 ) . C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S O F J A N U A R Y 1 9 7 4 c 

MUN M A N N H A R T + - Z P 2 7 2 2 7 9 ( 1 9 7 5 ) , D A T A AT 1 4 MEVo 

A N L S M I T H * - A N L / N D M - 1 " ( 1 9 7 5 ) . M E A S U R E M E N T S AND E V A L U A T I O N FROM 4 : 7 TO 1 0 MEVo 

I A c V L A S O V o - ( 1 9 7 5 ) . R E V I E W I N P R O G R E S S , 

2 3 V A N A D I CM N E U T R C N E L A S T I C C R O S S S E C T I O N 

2 5 3.S4C 2 5o 3 NV 2 0 o 0 MEV 3 o 0 X 2 I N C G 0 B 0 G A R G TRM 

O : R E Q U I R E D FOR S T R U C T U R A L - M A T E R I A L C A L C U L A T I O N S o 
M: NEW R E Q U E S T , 

2 3 V A N A D I U M _ N E U T R O N _ _ D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

6 2 1 3 0 5 1 o 4 0 MEV 1 Oc 0 MEV I C o O X 3 U S A C c E c T I L L A N L 
Po Be H E M M I G A E C 

A : E N E R G Y R E S O L U T I O N 5 0 0 K E V o 

A N G U L A R R E S O L U T I O N 1 0 D E G R E E S o 

S T A T U S S T A T U S 

O R L P E R E Y + - C K N L - 4 5 5 1 ( 1 9 7 0 ) , D A T A 4 , 2 TO 8 0 6 MEVo 

A E H O L M Q V I S T + - N F / A 1 4 6 3 2 1 ( 1 9 7 0 ) , D A T A 2 o 5 TO 8 0 C M E V o 

A N L S M I T H * - P R / C 1 5 8 1 ( 1 9 7 0 ) , D A T A T O 1 , 5 MEVo 

A N L S M I T H * - L S N O C - 7 9 ( 1 9 7 3 1 , WORK I N P R O G R E S S T O 3 o 8 M E V c 
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2 3 VANADIUM NEUTRCN INELASTIC_CROSS SECTjON 

IZJCAI 2Co 9 MEV 3c OX 2 I N C G c B o G A R G TRM 

O : R E Q U I R E D FOR S T R U C T U R A L - M A TE R I A L C A L C U L A T I ONSc 
M: N W R E Q U E S T : 

2 3 V A N A D I U M NEUTRON E N f R G Y C I F F E n ENT I A L I N E L A S T I C C ^ O S S S E C T I O N 

fiiiiil 1c 5 0 NE V 1OcC MEV I S c O X 3 USA C , = ; T I L L A N L 
6a HUTCH I N S GE6 
Pc 3c h E M M I G AEC 

0 : T O T A L I N T E G R A L OVER 4 P I R E O U I P E D c 
S P E C T R A AT S E V E R A L A N G L E S I F S I G N I F I C A N T L Y 

AN I S O T R O P I C . : 

S T A T U S S T A T U S 

A c A L M E N + - 7C H E L S I N K I 2 3 4 5 ( 1 5 7 0 1 . 1 5 L E V E L S FROK 2 TO 4 : 5 MEV 

A N L S M I T H * - L S N D C - 7 5 ( 1 5 7 3 ) , kCRK I N F F C G R E S S TC 4 M E V , 

V A N A D I U M N E U T R C N A B S O R P T I O N CROSS S E C T I O N 

£ < 1 1 1 5 1 O 0 0 K E V 1 5 0 O K E V I : - E 3 X 3 U S A C C E . - T I L L A N L 
6 c HUTCH I N S GEB 
Pc 6c h E M M I G AEC 

A : E N E R G Y R E S O L U T I O N 1 C P E R C E N T , 
0 : TO R E S O L V E D I S C R E P A N C I E S I N E X I S T I N G D A T A , 

Z 1 2 0 1 C SCOc E V 1 5 C 0 MEV 2 5 c C X 3 FR J o Y : B A R R c CAD 

0 : FOR F A S T REACTOR C A L C U L A T I O N S c 

S T A T U S S T A T U S 

R P I S T I E G L I T Z - N F / A 1 6 3 5 5 2 ( 1 5 7 1 ) , DATA 1 9 0 EV TO 2 0 0 KEVc 

ORu M A C K L 1 N + - L S N D C - 3 1 4 8 ( 1 5 7 2 ) . D A T A 3 TO 5 9 0 KEV I N P R O G R E S S , 

HAR MOXON+ - A E R E - F R / N P - 1 7 ( 1 9 7 0 ) . E X P E R I M E N T I N KEV R E G I O N I N PROGRESSc 

HAR C O A T E S - MEASUREMENT P L A N N E D FOR L A T E 1 9 7 5 c 

2 3 V A N A D I U M N E U T R C N C A P T U R E CROSS S E C T I O N 

6 5 2 5 Z 2 1 0 0 c EV 1 0 0 = KEV l O c O X 2 UK C c G , C A M P 3 E L L K I N 

O : FOR F A S T R E A C T O R S , 

Z02206 5C0c E V lc 0 9 M E V 25cOX 3 F R J S Y , B A R R E C A D 

0 : FOR F A S T REACTOR C A L C U L A T I O N S c 

Z 5 3 0 4 2 2 5 c 3 MV 2 0 c 0 MEV 3 o O X 2 I N C Go 8 , GAR G TRM 

O : R E Q U I R E D FOR S T R U C T U R A L - M A T E R I A L C A L C U L A T I O N S o 
M: NEW R E Q U E S T , 

S T A T U S S T A T U S 

R P I S T I E G L I T Z - N F / A 1 6 3 5 5 2 ( 1 5 7 1 ) . DATA I C O EV TO 2 0 9 K E V , 

OSL M A C K L I N + - L S N D C - 3 1 4 8 ( 1 9 7 2 ) , D A T A 3 TO 5 9 0 KEV I N P R O G R E S S , 

HAR C O A T E S - MEASUREMENT P L A N N E D FOR L A T E 1 9 7 5 c 

2 3 V A N A D I U M N E U T R C N N . F 

I 1 Z C 1 1 I S c O MEV 3C- c 0 X 3 FR J o Yc BARRE CAD 

o: FOR F A S T REACTOR C A L C U L A T I O N S , 

2 3 V A N A D I U M N E U T R C N N . A L P H A 

I12Z12 1 5 o 0 MEV 3 0 c 0 X 3 FR J c Y : B A R R E C A D 

o : F O R F A S T R E A C T O R C A L C U L A T I O N S C 

2 3 V A N A D I U M 5 1 N E U T R C N N , A L P H A 

£ S 2 S Z 5 1 So 0 MEV 5o 0 X 2 FR Ac M I C H A U D O N BRC 

O : P R O D U C T I O N OF S C - * 8 ( 1 , 8 3 D A Y ) C 
• O : A C T I V A T I O N D E T E C T O R : 

STA TUS S T A T U S 

MUN MANNHART+ - ZP 2 7 2 2 7 9 ( 1 9 7 5 ) . D A T A AT 1 4 MEVc 

2 4 C H R O M I U M _ N E U T R C N T O T A L C R C S S _ S E C T I O N 

Z 2 1 0 3 5 1o 0 9 KEV ZOo 0 MEV 3o OX 2 USA Po Be H E M M I G AEC 

A : 5 P E R C E N T A C C U R A C Y I N D E E P M I N I M A O 
ENERGY R E S O L U T I O N S U F F I C I E N T TO R r S O L V E MAJOR 

S T R U C T U R E c 
M : S U B S T A N T I A L M O D I F l C A T I O N S o 
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24 S C A N D I U M 45 NEUTRCN CAPTURE CROSS SECTION (CONTINUED) 

2 4 1 0 3 1 1o 0 0 K E V 2 0 o C MEV 3 c O X 2 U S A B , H U T C H I N S G E 3 

A : 5 P E R C E N T A C C U R A C Y I N D F E P M I N I M A , 
M : NEW R E Q U E S T , 

STA T U S S T A T U S 

K F K S C H A T Z c - K F K - 1 C 6 8 ( 1 9 7 2 ) , F E V I E W o 

T U O T R A N U N G * - Z F K - 2 4 3 ( 1 9 7 2 ) , D A T A 3 o l M E V , 

H E T G R E E N * - W A P D - T M - 1 0 7 3 ( 1 9 7 3 ) , D A T A 0 , 5 TO 1C M E V , 

A N L W H A L E N , - D A T A TC 1 , 5 MEV W I T H 2 - K E V R E S O L U T I O N , 

2 4 C H R O M I U M N E U T R C N E L A S T I C C R O S S S E C T I O N 

2 5 2 0 * 1 2 5 , 3 MV 2 0 , 0 MEV 3 o O X 2 I N C G , E , GARG TRM 

O : R E Q U I R E D FOR S T R U C T U R A L - M A T E R I A L C A L C U L A T I O N S , 
M : NEW R E Q U E S T , 

2 4 C H R O M I U M _ _ _ N E U T R O N 0 1 F F E R E N T I A L E L A S T I C C R O S S S E C T ! O N _ _ 

6 5 1 0 2 6 2 , 0 0 MEV 1 4 o C MEV 9 o O X 2 U S A R c E H R L I C H K A P 

A : E N E R G Y R E S O L U T I O N 1 0 0 K E V , 

6 3 2 0 2 6 1 o SO MEV 3 , 0 0 MEV 1 5 , 0 X 2 GER Ec GO E L K F K 

A : A B O U T I C O K E V E N E R G Y R E S O L U T I O N N E E D E D , 
A B O U T 1 0 D E G R E E A N G U L A R R E S O L U T I O N R E Q U I R E D , 

6 5 2 3 2 2 2 o 0 0 MEV 1 6 , 0 MEV 2 0 , 0 % 2 FR C c D E V I L L E R S S A C 

A : A C C U R A C Y 1 0 P E R C E N T P R E F E R R E D , 
E N E R G Y R E S O L U T I O N 0 , 5 M E V o 
A N G U L A R R E S O L U T I O N 5 TO 1 0 D E G R E E S , 

o : E V A L U A T I O N MAY BE S U F F I C I E N T , 

6 5 2 0 2 6 8 o OC MEV 1 6 , 0 MEV 2 G o O X 2 GER B , G 0 E L K F K 

A : E N E R G Y R E S O L U T I O N c 5 M E V o 
A N G U L A R R E S O L U T I O N 5 TO 1 0 D E G R E E S o 

2 3 1 0 3 2 1 0 0 , K E V 1 5 , 0 MEV 1 Oo OX 3 USA P o 8 , HEMM I G A E C 

M : NEW R E Q U E S T , 

STA T U S ST AT U S 

I J I K O R Z H * - 7 2 K I E V , D A T A P O I N T A T 1 5 MEVo 

I F U P A S E C H N I K * - Y F I I 9 5 8 ( 1 9 7 0 ) . D A T A T O 4 , 1 MEVo 

A c H O L M Q v l S T * - A E - 2 6 6 ( 1 9 6 5 ) , D A T A 2 , 5 TO 8 MEVo 

A E M A L M S K O G - A E - F N - 2 5 ( 1 9 7 2 ) , D A T A Co 5 TO l o 5 MEVc 

O R L K I N N E Y * - O R N L - 4 8 0 6 1 1 9 7 4 ) , D A T A 4 o 1 TO 8 o 6 MEVo 

K F K S P E N C E R * - K F K - 1 5 1 7 . D A T A 1 0 TO 3 C C K E V , 

A N L S M I T H - WORK I N F R O G R E S S o 

2 4 C H R O M I U M N E U T R O N I N E L A S T I C C R O S S S E C T I O N 

2 5 3 0 3 2 2Co 0 MEV 3 o 0 X 2 I N C Go Be GARG TPM 

0 : R E Q U I R E D FOR S T R U C T U R A L - M A T E R I A L C A L C U L A T I O N S , 
M : NEW R E Q U E S T , 

2 4 C H R O M I U M ^ N E U T R C N E N E R G Y D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

6 6 - 1 0 1 2 S C O , K E V 1 5o 0 MEV l O c O X 2 U S A B , H U T C H I N S GEB 
P c B c H E M M I G A E C 

O : T O T A L I N T E G R A L O V E R 4 P I R E Q U I R E D o 
S P E C T R A A T S E V E R A L A N G L E S I F S I G N I F I C A N T L Y 

A N I S O TROP I Cc 
A : E N E R G Y R E S O L U T I O N R E Q U I R E D TO D E T E R M I N E M A J O R 

S T R U C T U R E o 
M : S U B S T A N T I A L MOD I F I C A T I O N So 

2 3 2 0 4 0 1 5 o 0 MEV 2 0 c 0 X 3 FR J o Y o B A R R E C A D 

O : F O R F A S T R E A C T O R C A L C U L A T I O N S , 

S T A T U S S T A T U S 

A E A L M E N * - I N C C ( S E C ) - 3 1 ( 1 9 7 3 ) , I N P R O G R E S S 2 TO 4 = 5 M E V , 

O R L K I N N E Y * - O R N L - 4 8 0 6 ( 1 9 7 4 ) , C A T A 4 o 1 TO 8 o 6 MEVo 

A N L S M I T H - M E A S U R E M E N T S I N F R O G R E S S c 

2 4 C H R O M I U M N E U T R C N A B S C R F T I O N C R O S S S E C T I O N 

2 1 2 5 1 4 5 0 0 c E V 1 5 , 0 MEV 5 c OX 1 F R J o Y c B A R R E C A D 

0 : FOR F A S T R E A C T O R C A L C U L A T I O N S o 
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£4 CHROMIUM CAPTURE CROSS SECTION 

6 5 2 0 8 2 100c EV 1 OOo K E V 2 C o O X C o G : C A M P B E L L W I N 

FOR F A S T R E A C T O R S c 

6 9 2 5 8 2 1o CO K E V 

6 S 2 0 B 4 ' 5 C 0 = E V 

2 0 0 c K E V l O o O X 

I c O C MEV 5 c OX 

Eo GO E L K F K 

R E S O N A N C E P A R A M E T E R S A L S O R E Q U I R E D P A R T I C U L A R Y 
FOR C R - 5 3 c 

A D D I T I O N A L C A P T U R E M E A S U R E M E N T S A N D C A P T U R E W I D T H 
D E T E R M I N A T I O N S FOR I N D I V I D U A L R E S O N A N C E S W A N T E D o 

C A P T U R E W I D T H S N E E D E D B E C A U S E OF L A R G E 
D I S C R E P A N C I E S B E T W E E N D I R E C T L Y M E A S U R E D I N F I N I T E 
C A P T U R E R E S O N A N C E I N T E G R A L A N D T H A T C A L C U L A T E D 
FROM D I F F E R E N T I A L C A P T U R E M E A S U R E M E N T S o 

J j Y : B A R R E C A D 

0 : N E E D O F R E S O N A N C E P A R A M E T E R S F O R T H E M A I N 
I S O T O P E S c 

O : F A S T R E A C T O R C A L C U L A T I O N S o 
E V A L U A T I O N A N D E X P E R I M E N T N E E D E D o 

6 9 2 2 6 5 1o 0 0 K E V 6 0 0 o K E V 2 5 o C X Cc C E V I L L E R S S A C 

F O R H E A T I N G AN 0 C I R C U I T A C T I V A T I O N C A L C U L A T I ONc 
E V A L U A T I O N M A Y BE S U F F I C I E N T c 

2 1 2 9 1 5 

A : o: A C C U R A C Y R E Q U I R E D T O B E T T E R T H A N 2 0 c 0 P E R C E N T o 
FOR F U E L C A S K D E S I G N A N D C O N T R O L ROD D E S I G N o 

7 2 1 5 3 6 l o C O K E V l c 0 0 MEV I S o O X Bo H U T C H I N S 
P o B o H E M M I G 
C o E i C L I F F O R D 

G E B 
A E C 
O R L 

A : E N E R G Y R E S O L U T I O N 2 0 P E R C E N T c 

2 5 3 5 3 3 2 0 o 0 M E V 

S T A T U S -

R P I 

K F K 

C A D 

A N L 

O R L 

H A R 

C Go Bo G A R G TRM 

O : R E Q U I R E D FOR S T R U C T U R A L - M A T E R I A L C A L C U L A T I O N S o 
M : NEW R E Q U E S T : 

S T I E G L I T Z + - N F / A 1 6 3 5 9 2 ( 1 9 7 1 ) . H I G H R E S O L U T I O N D A T A FROM S E P A R A T E D I S O T O P E S UP TO 2 0 0 K E V o 

B E E R * - c A N D C ( E ) - 1 6 1 9 0 ( 1 9 7 4 ) , M E A S U R E M E N T S I N P R O G R E S S ON S E P A R A T E D I S O T O P E S o 

L E R I G O L E L R + C E A - N - 1 6 6 K 1 9 7 3 ) . D A T A = R C M 9 C T O 5 3 8 K E V o 

P O E N I T Z o H A S V A L U E S A B O V E 0 o 2 M E V o 

H A L P E R I N + - D A T A B E I N G A N A L Y Z E D c 

C O A T E S - M E A S U R E M E N T P L A N N E D F O R M I D - 1 9 7 5 o 

2 4 C H R O M I U M N E U T R O N T O T A L P H O T O N P R O C U C T I O N C R O S S S E C T I O N 

6 9 2 0 6 0 l o O O K E V 1 5o 0 MEV l O o O X Cc D E V I L L E R S S A C 

Q : GAMMA S P E C T R A R E Q U I R E D c 
A : E N E R G Y R E S O L U T I O N O F 2 5 0 K E V FOR GAMMA R A Y S L E S S 

T H A N 1 MfcV A N D 5 0 0 K E V F O R E N E R G I E S G R E A T E R 
T H A N 1 M E V o 

0 : E V A L U A T I O N M A Y B E S U F F I C l E N T o 

7 2 1 0 3 2 1 5 o 0 MEV l O o O X 2 U S A P o Bo H E M M I G A E C 

Q : E N E R G Y D I S T R I B U T I O N O F P H O T O N S W A N T c D o 
E N E R G Y R E Q U E S T E D I S A M A X I M U M V A L U E O N L Y o 

A : G A M M A - R A Y I N T E R V A L S - 5 0 0 K E V o 
o : FOR U S E I N S H I E L D I N G C A L C U L A T I O N S o 
M : NEW R E Q U E S T , 

S T A T U S S T A T U S 

C C P D E G T J A R E V + - I Z V 3 5 2 3 4 1 ( 1 5 7 1 ) , D A T A 1 T O 3 o 4 M E V o 

2 4 C H R O M I U M N E U T R O N N E U T R C N E M I S S I O N C R O S S S E C T I O N 

£ 5 2 0 7 5 2o 0 0 MEV 1 4 c 0 M E V C o D E V I L L E R S S A C 

Q : S E C O N D A R Y E N E R G Y - A N G L E D I S T R I B U T I O N R E Q U I R E D o 
A : E N E R G Y R E S O L U T I O N 1 0 P E R C E N T o 
O : FOR F A S T R E A C T O R S H I E L D I N G C A L C U L A T I O N S o 

E V A L U A T I O N M A Y B E S U F F I C I E N T o 

2 4 C H R O M I U M 

6 5 2 0 6 6 3 0 o 0 X 3 UK C o G o C A M P B E L L W I N 

o : F I S S I O N S P E C T R U M A V E R A G E W A N T E D c 
0 : FOR F A S T R E A C T O R S o 

2 1 2 5 1 6 1 5 o 0 M E V l O o O X 1 F R J o Y o B A R R E C A D 

0 : F O R F A S T R E A C T O R C A L C U L A T I O N S o 

S T A T U S 

U K U K N D C - A V A I L A B L E E S T I M A T E S OF F I S S I C N S P E C T R U M A V E R A G E D I F F E R B Y A F A C T O R O F 5 . M A I N L Y D U E TO 
U N C E R T A I N T Y I N C R - 5 0 ( N , P ) o 
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24 CHROMIUM NEUTRCN N,ALPHA 

6 6 2 . 3 0 6 3 e 0 0 MEV 1 5o 9 MEV 2C = CX 2 FR C o C E V I L L E R S SAC 

0 : E V A L U A T I O N MAY BE S U F F I C I E N T ; 

22 2 . 0 4 1 3 ; CO MEV 1 So 0 MEV 1C o 9 X 1 FR J c Y : B A R R E C A D 

o: FOR ^ A S T R E A C T O R C A L C U L A T I O N S ; 

S T A T U S S T A T U S 

A E WE I T M A N + - ANS 1 3 5 5 8 ( 1 5 7 0 ) . HE P R O D U C T I O N I N A F I S S I O N S P E C T R U M ; 

A L D c REE MAN + - J N E 2 3 7 1 3 ( 1 5 6 9 ) . F I S S I O N S P E C T R U M A V E R A G E ; 

2 4 C H R O M I U M N E U T R O N C A P T U R E R E S O N A N C E I N T E G R A L 

651.027 0 o 5 9 E V 

STA T U S 

S P I S T I E G L I T Z * - N F / A 1 6 3 5 9 2 ( 1 9 7 1 ) . 

R o E H R L I C H K A P 

0 : E N E R G Y R E Q U E S T E D I S A M I N I M U M V A L U E O N L Y ; 
R E M O V E OR C O R R E C T FOR ( N . P ) C O N T R I B U T I O N 

A : A C C U R A C Y R E Q U I R E D - 1 9 TO 1 5 P E R C E N T ; 
0 : I N T E G R A L E X P E R I M E N T N E E D E D TO C H E C K R E S O N A N C E 

P A R A M E T E R S ; 
M : S U B S T A N T I A L M O D I F I C A T I O N S c 

- S T A T U S 

1c 6 B A R N S FROM R E S O N A N C E P A R A M E T E R S ; 

; 4 C H R O M I U M 5 9 R E S O N A N C E P A R A M E T E R S 

2 4 1 3 3 3 1 C Oc K E V I C o O X 2 USA F ; G ; P E R E Y O R L 

0 : E N E R G Y R E Q U E S T E D I S A M A X I M U M V A L U E O N L Y c 
N E U T R O N W I D T H , GAMMA W I D T H , S P I N A N D P A R I T Y 

W A N T E D o 
M: NEW R E Q U E S T , 

S T A T U S S T A T U S 

K F K ( 1 5 7 4 ) . D A T A FCR 2 9 R E S O N A N C E S FR C N 1 9 TC 2 9 9 K E V o 

O R L H A L P E R I N * - D A T A B U N G A N A L Y Z E D ; 

2 4 C H R O M I U M 5 2 N E L T R C N N . F 

6S£.cee I 5 O C MEV 2 GER E C G O E L K F K 

A : A C C U R A C Y 1 9 - 2 0 P E R C E N T D E S I R E D o 
0 : M A I N A B S O R P T I O N P R O C E S S I N MEV R A N G E o 

S T A T U S S T A T U S 

J YV H O L M B E R G * - . ( I N 2 6 7 1 5 ( 1 5 7 4 ) , D A T A AT 1 4 c 7 MEVc 

2 4 C H R O M I U M = 2 N E U T R C N R E S O N A N C E P A R A M E T E R S 

241034 1 0 0 c K E V l O o O X Fc Gc P E R E Y O R L 

E N E R G Y R E Q U E S T E D I S A M A X I M U M V A L U E O N L Y o 
N E U T R O N W I D T H , GAMMA W I D T H , S P I N AND P A R I T Y 

W A N T E D ; 
NEW R E Q U E S T ; 

S T A T U S -

AUA A L L E N * - A A E C / P R - 3 9 ( 1 9 7 4 ) , P R E L I M I N A R Y C A T A FOR 3 2 C A P T U R E R E S O N A N C E S FROM 5 TO 2 1 C K E V o 

K C K ( 1 5 7 4 ) , D A T A FCR 2 6 R E S O N A N C E S FROM 2 3 T C 2 8 0 K E V o 

ORL H A L P E R I N + - D A T A B E I N G A N A L Y Z E O c 

: 4 C H R O M I U M 5 3 N E U T R C N R E S O N A N C E P A R A M E T E R S 

es::si l o CO K E V 6 0 9c KEV R c E H R L I C H K A P 

Q : N E U T R O N W I D T H S WANTEDo 
0 : I N T E G R A L E X P E R I M E N T N E E D E D TO C H E C K R E S O N A N C E 

P A R A M E T E R S , 
M : S U B S T A N T I A L MOO I F 1 C A T I ONSo 

741535 

K F K 

R P ; 

K FK 

ORL 

F o G o P E R E Y O R L 

E N E R G Y R E Q U E S T E D I S A M A X I M U M V A L U E O N L Y 
N E U T R O N W I D T H , GAMMA W I D T H , S P I N AND P A R I T Y 

W A N T E D o 
NEW R E Q U E S T -

M U E L L E R * - N F / A 1 6 4 9 7 ( 1 9 7 1 ) . A N A L Y Z E S 3 0 R E S O N A N C E S B E T W E E N 1 7 AND 2 5 0 K E V c 

S T I E G L I T Z * - N F / A 1 6 3 5 9 2 ( 1 9 7 1 ) , D A T A FCR 9 S - W A V E AND 1 6 P - W A V E R E S O N A N C E S o 

( 1 5 7 4 ) . C A T A FCR 5 7 R E S O N A N C E S FRCM 8c 2 TC 2 5 0 KEV 

H A L P E R I N * - D A T A B E I N G A N A L Y Z E D o 

- S T A T U S 

2 5 M A N G A N E S E 5 4 N E U T R C N C A P T U R E C R O S S S E C T I O N 

6 5 2 1 9 2 2 5o 3 MV 5 oO X 2 BLG N c M A E N E MOL 

0 : FOR B U R N - U P C A L C U L A T I O N OF F E - 5 4 ( N , P ) M N - 5 4 
R E A C T I O N P R O D U C T o 
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£ 5 ~IANGA.NE.SC 5 5 T O T A L CROSS S E C T I O N 

74HSS F ; G : P E R E Y 

0 : N E E D V A L U E S I N F E w I N O O W S c 
M: NEW R E Q U E S T , 

2 5 M A N G A N E S E 5 5 A B S O R P T I O N CROSS S E C T I O N 

212vi? 1 5o C MEV FR J c Y ; E A R R E CAD 

0 : FOR F A S T R E A C T O R C A L C U L A T I O N S : 

2 5 M A N G A N E S E 5 5 N 5 U T R C N C A P T U R E CROSS S E C T I O N 

6 £ 2 i l C l C C c F:V l C ' C ; K E V 2 0 = •:• X C ; G c C A M P B E L L W: 

o : FOR F A S T R E A C T O R S : 

6 5 2 0 5 0 5 COc E V l o CC MEV 2 C e 0 X J o Y ; E A R R E C A D 

o: FOR F A S T R E A C T O R C A L C U L A T I O N S c 

ii2si.e 1 Oo 0 MEV 

A : A C C U R A C Y R E Q U I R E D TO B E T T E R T H A N 2 0 ; 0 P E R C E N T ; 
o : FOR F U E L CASK D E S I G N A N D C O N T R O L ROD D E S I G N o 

S T A T U S 

ORL M A C K L I N + - L S N D C - 3 1 4 8 ( 1 5 7 2 I . WCRK I N P R O G R E S S 3 TO 5 C 0 K E V ; 

HAR C O A T E S c - M E A S U R E M E N T S P L A N N E D FCR E A R L Y 1 9 7 f c o 

WUx WI DOER - P R E C I S E D A T A FROM O c O l TC 4 5 E V , TO B E P U B L I S H E D I N N S E : 

2 5 M A N G A N E S E 5 5 N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

6 5 3 0 1 2 L L c O ; B c A G H I N A I EN 

O : GAMMA S P E C T R A B E T W E E N R E S O N A N C E S W A N T E D ; 
O : S P E C I A L I N T E R E S T ON I N T E R F E R E N C E AND D I R E C T 

C A P T U R E ; 

2 5 M A N G A N E S E 5 5 

2 4 2 1 2 S 1 3 o 0 MEV 5o OX 2 EUR N E U T R O N D O S I M E T R Y GROUP G E L 

O : FOR N E U T R O N CDS I M E T S Y U S I N G SPE C T R U M U N F O L D I N G 
. M E T H O D S ; 

G R E A T E R T H A N 1 0 P E R C E N T D I S C R E P A N C Y B E T W E E N 
I N T E G R A L AND D I F F E R E N T I A L M E A S U R E M E N T S ; 

S T A T U S S T A T U S 

NOC S C H E T T + - E A N D C - 5 5 ( 1 5 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 o 

2 5 M A N G A N E S E 5 5 N E U T P C N 

7 1 2 5 1 5 1 5 c 0 MEV 2 5 o 0 X 2 FR J c Yo B A R R E CAD 

0 : f q r F A S T R E A C T O R C A L C U L A T I O N S ; 

2 5 M A N G A N E S E 5 5 N E U T R O N N , A L P H A 

2 1 2 5 2 5 1 5 c 0 MEV 2 5 c OX 2 FR J c Y ; E A R R E CAO 

o : FOR F A S T R E A C T O R C A L C U L A T I O N S ; 

2 5 M A N G A N E S E 5 5 N E U T P C N C A P T U R E R E S O N A N C E I N T E G R A L 

2 4 1 5 3 6 O O S C E V A N C S T E E N B E T 

0 : E N E R G Y R E Q U E S T E D I S A M I N I M U M V A L U E O N L Y c 
o : N E E D E D FOR A N A L Y S I S O F E X P E R I M E N T S ; 
M : NEW R E Q U E S T C 

N E U T R O N T O T A L CROSS S E C T I O N 

2 1 2 5 2 1 5 0 0 c E V 15c 0 MEV FR J c Yc B A R R E C A D 

0 : FOR F A S T R E A C T O R C A L C U L A T I O N S c 

2 1 4 5 0 2 1 Co C K E V 1o OC MEV M c N c N I K O L A E V F E ! 

C A R E F U L M E A S U R E M E N T S O F I N T E R F E R E N C E M I N I M A 
N E E D E D ; 

O B S E R V A T I O N O F P - W A V E R E S O N A N C E S I S WANTEDo 
T R A N S M I S S I O N M E A S U R E M E N T S W I T H POOR R E S O L U T I C N B U T 

S T R O N G A T T E N U A T I O N OF THE P R I M A R Y B E A M ARE W A N T -
E D FOR M I N I M A CS M E A S U R E M E N T S o 

H I G H R E S O L U T I O N M E A S U R E M E N T S ARE D E S I R E D FOR P -
W A V E R E S O N A N C E O B S E R V A T I O N A N D R E S O N A N C E 
P A R A M E T E R D E R I V A T I O N 

FOR S H I E L D I N G C A L C U L A T I O N N E E D S AND E V A L U A T I O N OF 
T H E T O T A L AND C A P T U R E C R O S S S E C T I O N S FOR F A S T 
R E A C T O R C A L C U L A T I ON Sc 

C O M P A R I S O N OF T H E S AND P - W A V F L E V E L D E N S I T I E S I S 
V E R Y I N T E R E S T I N G FROM THE P O I N T OF V I E * OF L E V E L 
D E N S I T Y P A R I T Y D E P E N D E N C E C O N F I R M A T I O N c 

S U B S T A N T I A L MOD I F I C A T I O N S o 

FISSION LIST PAGE IIo 17 



26 IRON NEUTRCN TOTAL CROSS SECTION (CONTINUED) 

Z41C3Z 1o CO MV 1o OO MEV USA P o B c hEMM I G 
8 s HUTCH I N S 
Cc Ec C L I F F O R D 

AEC 
GEB 
ORL 

5 P E R C E N T ACCURACY I N D E E P M I N I M A ( L E S S T H A N ONE 
B A R N ) o 

NEW REQUESTc 

R P I 

COL 

F E I 

ORL 

N B S 

A L F I E R I + - NSE = 1 2 5 ( 1 5 7 3 ) , D A T A AT 2 4 K E V o 

RAHN+ - NSE 4 7 2 7 2 ( 1 5 7 2 ) , DATA NEAR RESONANCE M I N I M A o 

F I L I P O V - Y K-e 3 5 ( 1 5 7 2 ) . E V A L U A T I O N OF H I S OWN AND OTHER DATAc 

H A R V E Y * - C R N L - 4 7 4 3 5 2 ( 1 9 7 1 ) . P R E C I S E C A T A NEAR RESONANCE M I N I M A - . 

o N B S — 1 3 8 . CATA Cc 5 TC 1 6 KEVo 

N E U T R C N E L A S T I C CROSS S E C T I O N 

Z 5 3 5 3 4 2So 3 MV 2 0 o 0 MEV C C-oBcGARG TRM 

O : R E Q U I R E D FOR S T R U C T U R A L - M A T E R I A L C A L C U L A T I O N S c 
M: NEW R E Q U E S T ; 

D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

£ 9 1 5 6 4 7o 0 0 MEV 1 4 o 0 MEV 9 o O X R c E H R L I C H 

ENERGY R E S O L U T I O N I C O K E V ; 
ANGULAR R E S O L U T I O N 5 DEGREESo 

6 9 1 . 0 8 5 3 o C 0 MEV USA Co Ec C L I F F O R D O R L 

0 : R E Q U I R E D AT S E V E R A L P E A K S AND V A L L E Y S o 
A : ENERGY R E S O L U T I O N 1 P E R C E N T o 
0 : R E Q U I R E O FOR S H I E L D I N G o 

6 9 1 0 6 6 1 o 0 0 K E V 1 So 0 MEV l O o O X A C o E o T I L L A N L 

A : R E S O L U T I O N AT L E A S T TO R E S O L V E I N T E R M E D I A T E 
S T R U C T U R E o 

M : S U B S T A N T I A L M O D I F I C A T I O N S C 

6 5 1 5 8 7 l o O O KEV 1 5o 0 MEV 1 OoOX USA Po Be H E M M I G 

M: NEW R E Q U E S T ; 

£ 9 2 0 9 4 So OC NE V 1 So 0 MEV l O o O X 

0 : M E A S U R E M E N T S D E S I R E D I N ENERGY S T E P S OF 1 M E V . AND 
ANGULAR S T E P S OF 1 0 DEGREESo 

O : FOR S H I E L D I N G C A L C U L A T I ONSo 

7 4 2 0 2 5 

STA T U S -

KGU 

I J I 

TNC 

ORL 

O R L 

A E 

A N L 

A c 

R P I 

USA 

l o O O KEV 1 5o 0 MEV S o O X A o M I C H A U O O N BRC 

0 : FOR C R I T I C A L A S S E M B L I E S c 

L E S H C H E N K O + YF 1 5 1 0 ( 1 5 7 2 ) , DATA AT 1 4 o MEVo 

K 0 R Z H + - Y F I - 1 2 8 4 ( 1 5 7 2 ) , DATA AT 1 5 MEVo 

T U C K E R + — . N C S A C - 4 2 1 8 1 ( 1 5 7 1 ) . DATA 9 TO 1 1 MEVo 

P E R E Y * - O R N L - 4 5 1 5 ( 1 S 7 C I , DATA 4 o 2 TO 8o 6 MEVo 

K I N N E Y + - O R N L - 4 8 0 7 ( 1 9 7 4 ) , CATA 5 o 5 TO So 5 MEVo 

HOLMQVI S T+ - A E - 3 6 6 ( 1 9 6 9 1 . D A T A 3o TO 8c MEVo 

S M I T H * - ( 1 5 7 4 ) , D E T A I L E D DATA TO 4 MEVo 

MALMSKOG - E A N C C ( O R ) - 1 1 5 ( 1 9 7 2 ) , I N PROGRESS TO I o 4 MEVo 

Z U h R t - ( 1 5 7 4 ) , D E T A I L E D D A T A TO 6 0 0 K E V o 

USNDCo ( 1 9 1 4 ) , C O N S I D E R S CROSS S E C T I O N I S F R O B A E L Y KNOWN TO 1 0 PERCENT ACCURACY W I T H I N T E R M E D I A T E 
ENERGY R E S O L U T I O N TO 4 MEVo 

2 6 I R O N NEUTRON I N E L A S T I C CROSS S E C T I O N 

7 5 3 0 3 5 2 0 o 0 MEV C Go Bo GARG TRM 

O : R E Q U I R E O FOR S T R U C T U R A L - M A T E R I A L C A L C U L A T I O N S o 
M: NEW REQUESTC 

N E U T R C N ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

6 6 1 5 1 6 850O KEV 

£ 6 1 0 1 6 2 o 0 0 MEV 

2o 0 0 MEV 

5o 0 0 MEV 1 OoOX 

Bo HUTCH I N S 
Po B o H E M M I G 

GEB 
AEC 

T O T A L I N T E G R A L OVER 4 P I WANTEDo 
S P E C T R A AT S E V E R A L A N G L E S I F S I G N I F I C A N T L Y 

AN I S O T R O P I C o 
R E S O L U T I O N 2 0 K E V FOR I N C I D E N T AND S C A T T E R E D 

NEUTRONSo 

Be HUTCH I N S 
Po Bo H E M M I G 

GEB 
AEC 

O : T O T A L I N T E G R A L OVER 4 P I WANTEDo 
S P E C T R A AT S E V E R A L A N G L E S I F S I G N I F I C A N T L Y 

A N I S O T R O P I C © 
A : R E S O L U T I O N 2 0 K E V FOR I N C I D E N T AND S C A T T E R E D 

NEUTRONSo 
M : S U B S T A N T I A L MOD I F I C A T I O N S o 
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26 I HON NEUTRON ENERGY DIFFERENTIAL INELASTIC CROSS SECTION (CONTINUED) 

732302 1 4 c C MEV FR Jo Yc EARRE CAD 

O: FOR F A S T REACTOR C A L C U L A T I O N S c 

Z 1 2 3 2 2 1 5o 0 MEV l O o O X SWC He H A E G G 8 L 0 M AE 

O : FOR F A S T REACTOR C A L C U L A T I O N S o 

Z 1 4 0 0 4 1 So 0 MEV So OX M o N o N I K O L AEV F E I 

ORL 

A E 

CSE 

A N L 

USA 

0 : I N C O N T I N U U M R E G I O N ENERGY D E P E N D E N C E OF NUCLEAR 
T E M P E R A T U R E WANTEDo 

I N T H E R E G I O N BELOW 3 MEV A V E R A G E C H A R A C T E R I S T I C S 
0 = S T R U C T U R E I N T H E CROSS S E C T I O N ARE WANTED FOR 
E V A L U A T I O N OF S E L F S H I E L D I N G o 

T R A N S M I S S I O N M E A S U R E M E N T S U S I N G THE S E L F -
I N D I C A T I O N METHOD W I T H D E T E C T I O N OF GAMMA RAYS 
FROM I N E L A S T I C S C A T T E R I N G A P E D E S I R E O o 

M E A S U R E M E N T S SHOULD E X T E N D TO P R I M A R Y - B E A M 
A T T E N U A T I O N DOWN TO 1 / 1 0 0 OR l / l O O O o 

A : CROSS S E C T I O N FOR I N E L A S T I C REMOVAL BELOW F I S S I O N 
T H R E S H O L D OF U - 2 3 8 WANTED W I T H 5 o 0 PERCENT 
ACCURACYo 

L E V E L E X C I T A T I O N CROSS S E C T I O N D E S I R E D W I T H 10 
P E R C E N T A C C U R A C Y o 

0 : S E E GENERAL COMMENTS I N THE I N T R O D U C T I ONo 
M: S U B S T A N T I A L MOD I F I C A T I O N So 

K I N N E Y * - C R N L - 4 5 1 5 ( 1 9 7 0 ) . D A T A 4 TO 8 c 5 MEVo 

A L M E N * - I N D C ( S E C ) - 3 1 3 9 ( 1 5 7 3 ) . D A T A 2 TO 4 , 5 MEVo 

L I N O O W * - N C S A C - 3 1 ( 1 9 7 0 ) , DATA 5 TO 5 o 5 MEVc 

S M I T H o ( 1 5 7 4 ) . CATA TC 4 MEVc 

USNDCo ( 1 5 7 4 ) , C O N S I D E R S D A T A W I T H 1 0 P E R C E N T ACCURACY P R O B A B L Y A V A I L A B L E UP TO 4 MEVo 

- S T A T U S 

NEUTRCN D O U B L E D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

6S25SE l O e C MEV 

o: 

Cc G : C A M P B E L L 
J c B U T L E R 

w I N 
W I N 

ACCURACY R E Q U I R E D I S 5 P E R C E N T TO 4 MEV AND 
5 TO 10 P E R C E N T ABOVE 

FOR F A S T R E A C T O R S AND S H I E L D I N G o 

Z 4 2 0 3 0 1 So 0 MEV 5c OX 2 FR Ao M I C H A U D O N BRC 

0 : FOR C R I T I C A L A S S E M B L I E S c 

STA TUS 

ORL K I N N E Y * - C F N L - 4 5 1 5 ( 1 5 7 0 ) . DATA 4 TO 8 o 5 MEVo 

A E A L M E N * - 7 0 H E L S I N K I 2 3 4 9 ( 1 9 7 0 ) , D A T A FOR 1 2 L E V E L S FROM 2c TO 3 o 5 MEVc 

CSE L I N D O W * - N C S A C - 3 1 ( 1 9 7 0 ) , DATA 5 TO 5 o 5 MEVc 

A N L S M I T H * - U S N O C - 7 9 ( 1 9 7 3 ) . MEASUREMENTS TO 4 MEV I N PROGRESSc 

2 6 I R O N NEUTRON A B S O R P T I O N CROSS S E C T I O N 

Z 1 2 0 2 2 5 COo EV 1 5c 0 MEV FR J o Y : E A R R E CAD 

o : FOR F A S T REACTOR C A L C U L A T I O N S c 

NEUTRON C A P T U R E CROSS S E C T I O N 

6 S Z 1 0 1 1 OOo EV l o O O MEV Cc Ge C A M P B E L L W I N 

A : ACCURACY R E Q U I R E D 10 P E R C E N T TO 1 0 0 K E V . 
2 0 c P E R C E N T ABOVEo 

O : FOR F A S T R E A C T O R S c 

6 9 2 1 0 2 l o O O KEV 2 0 0 o KEV F S o K A T S U R A G I J A E 

0 : FOR F A S T R E A C T O R S o 
D I S C R E P A N C I E S E X I S T AMONG E X P E R I M E N T A L D A T A o 

6 9 2 1 0 3 1o CO KEV 1 OOo KEV 

0 : E X I S T I N G DATA D I S A G R E E UP TO 2 C 0 P E R C E N T o 
STRONG D I S A G R E E M E N T B E T W E E N 1 0 AND 1 0 0 KEVc 

6 9 2 1 0 4 5 OOo EV 1o 0 0 MEV J o Y c EARRE CAD 

O : NEED OF R E S O N A N C E P A R A M E T E R S FOR THE M A I N 
I S O T O P E S c 

0 : FOR F A S T REACTOR C A L C U L A T I O N S o 

Z 1 2 0 2 4 1o 0 0 EV l o O O MEV l O o O X D Ho HAEGGBLOM A E 

0 : FOR F A S T REACTOR C A L C U L A T I O N S c 

Z 1 4 0 0 5 5 0 C o EV SOOo KEV l O o O X M o N o N I K O L A E V F E I 

O : D E S I R A B L E TO USE E X P E R I M E N T A L METHODS W H I C H ARE 
NOT VERY S E N S I T I V E TO S E L F - S H I E L D I N G AND TO 
C A P T U R E - A F T E R - S C A T T E R I N G E F F E C T S O 

A : 2 0 PERCENT A B O V E 1 0 0 KEV WOULD B E VERY U S E F U L o 
0 : S E E GENERAL COMMENTS I N THE I N T R O D U C T I O N , 

F I R S T P R I O R I T Y B E C A U S E I T I S D I F F I C U L T TO E V A L U A T E 
T H E I R O N C A P T U R E CROSS S E C T I O N TO R E Q U E S T E D 
ACCURACY FROM M A C R O S C O P I C E X P E R I M E N T S O N L Y , 

M i S U B S T A N T I A L M O D I F I C A T I O N S , 
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26 IRON NEUTRCN CAPTURE CROSS SECTION (CONTINUED) 

Z 2 1 0 3 5 1 , 0 0 MV l o O C WEV 1 CcC-X 2 USA R o E H R L I C H K A P 

0 : V A L U E S NEEDED I N M I N I MA c 
0 : S H A P E OF R E S O L U T I O N F U N C T I O N I M P O R T A N T SO 

M E A N I N G F U L B R O A D E N I N G CAN BE A P P L I E D TO 
T H E O R E T I C A L V A L U E S TO COMPARE W I T H E X P E R I M E N T , , 

S A M P L E C O M P O S I T I O N SHOULD BE KNOWN WELL ENOUGH TO 
P E R M I T I S O T O P E S Y N T H E S I S OF T H E O R E T I C A L CROSS 
S E C T I O N , 

FOR S H I E L D I N G C A L C U L A T I O N S , 

Z 4 1 0 4 0 1 o CC KEV l o CO MEV 1 U S A F , G , PEREY C L 
Po B , H E M M I G AEC 
C , E ; T I L L A N L 

A : ACCURACY R E Q U I R E D - 5 TO 1 0 P E R C E N T , 
M: NEW R E Q U E S T , 

. 7 4 2 0 3 2 1 o CC KEV 3o OC MEV 1 0 , O X 2 FR Ac M I CHAUDON BO.C 

O : FOR C R I T I C A L A S S E M B L I E S , 

Z 5 3 0 3 6 2 S o 3 MV 2Oo 0 MEV 3 o O X 2 I N C G , 8 , GARG TRM 

O : R E Q U I R E D FOR S T R U C T U R A L - MA TE R I A L C A L C U L A T I O N S , 
M: NEW R E Q U E S T , 

STA TUS S T A T U S 

W I N , ( 1 5 7 4 ) E V A L U A T I O N I N D I C A T E S 2 0 PERCENT U N C E R T A I N T Y BELOW 1 0 0 K E V , 

C A D L E R I G O L E L ' R * - C 5 A - N - 1 6 6 1 ( 1 9 7 3 ) . D A T A FROM 7 0 TO 5 3 3 K E V , 

HAR P A T T E N D E N * - A c R E - R - 7 4 2 5 ( 1 5 7 3 ) . S E V E R A L NEW RESONANCES SEEN I N " T R A N S M I S S I O N 

A N L P O E N I T Z o ( I S 7 4 ) , DATA ABCVE C o 4 MEVo 

ORL H A L P E R I N * - D A T A B E I N G A N A L Y Z E O o 

HA=i C O A T E S - M E A S U R E M E N T S P L A N N E D FOR E A R L Y 1 9 7 5 : 

2 6 I RON N E U T R C N T C T A L PHOTON P R O C U C T I O N CROSS S E C T I O N 

66.1; 2 2 A P , a , H E M M I G AEC 

0 : SECONDARY ENERGY D I S T R I B U T I O N R E Q U I R E D , 
A : ACCURACY R E Q U I R E D TO B E T T E R THAN 15c PERCENTc 
O : FOR USE I N S H I E L D I N G C A L C U L A T I O N S , 

6 . 9 2 0 9 6 1 5o C . MEV Co C E V I L L E R S SAC 

0 : GAMMA S P E C T R A R E Q U I R E D , 
A : ENERGY R E S O L U T I O N OF 2 5 C KEV FOR GAMMA R A Y S L E S S 

T H A N 1 MEV AND 5 0 0 KEV f q r E N E R G I E S G R E A T E R 
T H A N 1 MEVc 

O : FOR S H I E L D I N G C A L C U L A T I ONSo 
E V A L U A T I O N MAY BE S U F F I C I E N T , 

ORL C I C K E N S - F R / C 5 1 0 0 ( 1 5 7 2 ) . C A T A FROM 5 , 3 TO 9 MEVc 

C C P K R A V C O V * - 7 2 K I E V ( 1 9 7 2 >o 

GA O R P H A N * - G L L F - R T - 1 0 7 4 3 ( 1 5 7 1 ) . DATA FROM , 9 TO 1 6 , 7 M E V , 

K F K V O S S * - 7 1 K N O X V I L L E 2 1 8 ( 1 5 7 1 ) . DATA , 8 TO 1 3 M E V , 

I R T H A R R I S * - WORK I N PROGRESS 4 TC 1 5 MEV AT 1 2 5 D E G R E E S , 

N E U T R C N N . F 

Z 1 2 . v 2 S SWC Ho HAEGGBLOM AE 

0 : FOR F A S T REACTOR C A L C U L A T I O N S , 

Z 1 2 C 2 6 1 5o 0 MEV FR J o Y , B A R R E CAD 

o: FOR F A S T REACTOR C A L C U L A TIO N S o 

N , A L P H A 

. 6 5 2 1 0 5 2So 3 MV 1 5 , 0 MEV 2 0 , O X GER E o G O E L KFK 

0 : FOR THE T H E R M A L V A L U E O N L Y A N U P P E R - L I M I T OF Oc 0 1 
MB I S A V A I L A B L E , 

6 5 2 1 0 Z 1 5o 0 MEV 2 0 o OX FR C o D E v I L L S R S SAC 

o : E V A L U A T I O N MAY BE S U F F I C I E N T , 

Z 3 2 0 4 2 1 5 o 0 MEV l O o O X FR J o Y o BARRE CAD 

0 : FOR F A S T REACTOR C A L C U L A T I O N S , 

- S T A T U S 

A E WE I T M A N * - ANS 13 5 5 8 ( 1 9 7 0 ) . HE F K C C U C T I O N I N A F I S S I O N SPECTRUMo 

A L D F R E E M A N * - J N E 2 3 7 1 3 ( 1 5 6 9 ) . F I S S I O N S P E C T R U M A V E R A G E , 
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NEUTRCN CAPTURE RESONANCE INTEGRAL 

6S1SSS Co 5C EV R O E H R L I C H K A P 

0 : ENERGY R E Q U E S T E D I S A M I N I M U M VALUE O N L Y ; 
REMOVE OR CORRECT FOR ( N . P ) C O N T R I B U T I O N o 

A : ACCURACY R E Q U I R E D - 10 TO 1 5 PERCENT© 
O : I N T E G R A L E X P E R I M E N T NEEDED TO CHECK RESONANCE 

P A R A M E T E R S ; 
M : S U B S T A N T I A L MOD I F ICA T I ON So 

2 6 I R O N 5 4 NEUTRON C A P T U R E CROSS S E C T I O N 

ZS2S3,5 l o O C K E V 3 c 0 0 MEV 1 OoOX FR A c M I C H A U D O N BRC 

o : A C T I V A T I O N D E T E C T O R : 

2 6 I R O N = 4 N E U T R C N 

6S15S.S 

Z 2 1 0 4 4 

1 e 0 0 MEV i a o 0 MEV 

1 Co 0 MEV 

1 Oo OX 

1 5o 0 X 

WoNcMC ELROY HED 

Q : R E Q U I R E D I S A C T I V A T I O N ; 
ENERGY S T E P S OF = 0 0 KEVo 

A : ENERGY R E S O L U T I O N 2 5 0 K E V o 
0 : FOR USE AS A F L U E N C E M O N I T O R o 

N c S T E E N 6 E T 

0 : R E Q U I R E O I S A C T I V A T I O N . ; 
ENERGY I N T E R V A L S - 5 C 0 K E V o 

A : ENERGY R E S O L U T I O N 2 5 0 K E V , 
M : S U B S T A N T I A L M O D I F I C A T I O N S , 

Z 4 2 1 1 . S 2o 3 0 MEV 7o 8 0 MEV EUR N E U T R O N D O S I M E T R Y GROUP 

0 : R O U T I N E F A S T N E U T R O N F L U E N C E M O N I T O R , 

S T A T U S 

GCL P A U L S E N * - 7 1 C A N T E R S Y 1 2 5 ( 1 5 7 1 ) , DATA 1 TC 1 7 MEVo 

J U L Q A I M + - 7 1 C A N T E R B Y 1 2 1 ( 1 9 7 1 ) , D A T A AT 1 5 M E V , 

,NDC S C H E T T * - E A N C C - 5 5 ( 1 5 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S OF J A N U A R Y 1 5 7 4 c 

A N L S M I T H * - A N L / N C X - 1 0 ( 1 5 7 5 ) . M E A S U R E M E N T S AND E V A L U A T I O N FROM 1 , 5 TO 1C MEVc 

- S T A T U S 

2 6 I R O N N E U T R C N RESCNANCE P A R A M E T E R S 

Z41C43 l O o O X F c G ; P E R E Y 
Po 8 , H E M M I G 
C c E . T I L L 

O F L 
AEC 
A N L 

a : ENERGY R E Q U E S T E D I S A M A X I M U M V A L U E ONLYo 
NEUTRON W I D T H , GAMMA W I D T H , S P I N AND P A R I T Y 

WANTEOc 
M: NEW R E Q U E S T , 

R P I P A N D Y * U S N C C - 1 1 2 2 1 ( 1 9 7 4 ) , DATA ON T C T A L AND C A P T U R E CROSS S E C T I O N S c 

- S T A T U S 

2 6 I R O N 5 6 N E U T R C N T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 S 3 S I 4 L L B , AGH I N A I E N 

0 : GAMMA S P E C T R A BETWEEN R E S O N A N C E S W A N T E D , 
O : S P E C I A L I N T E R E S T ON I N T E R F E R E N C E AND D I R E C T 

C A P T U R E , 

2 6 I R O N = 6 

t e z a z 8 , 0 0 MEV 1 2 c 0 MEV 4 o OX 

0 : FOR NEUTRON Y I E L D M O N I T O R , 
DATA A V A I L A B L E t P E R C E N T TO 7 P E R C E N T o 

6 S 2 1 1 1 1 So 0 MEV Ac M I C H A U O O N 

O : P R O D U C T I O N OF M N - 5 6 ( 2 c 5 8 H O U R ) , 
0 : A C T I V A T I O N D E T E C T O R o 

STA TUS 

GEL EURATOM N E L T R C N D O S I M E T R Y G R O U P . CURRENT ACCURACY I S 8 P E R C E N T , 

N DC S C H E T T * - E A N C C - 5 5 ( 1 9 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 c 

A N L S M I T H * - A N L / N C M - 1 C ( 1 9 7 5 ) , MEASUREMENTS AND E V A L U A T I O N FROM 4 TO 1C M E V , 

- S T A T U S 

2 6 I R O N 5 6 N E U T R O N N . A L P H A 

Z 2 L £ 40 l O o O MEV 1 5 , OX USA E o H U T C H I N S GEB 

0 : TO D E T E R M I N E HE P R O D U C T I O N I N F A S T R E A C T O R So 
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26 IRON S< NEUTRON RESONANCE PARAMETERS 

2 4 1 0 4 6 1 OOo K E V l O o O X I 

S T A T U S 

U S A Fo Gc P E R E Y O R L 
P o 6 c h E M M I G AEC 
C O E C T I L L A N L 

O : E N E R G Y R E Q U E S T E D I S A M A X I M U M V A L U E O N L Y c 
N E U T R O N W I D T H , GAMMA W I D T H , S P I N AND P A R I T Y 

WANT.EDo 
M : NEw R E Q U E S T o 

O R L H A L P E R I N o C A T A B E I N G A N A L Y Z E C o 

2 6 I R O N 5 7 N E U T R O N R E S O N A N C E P A R A M E T E R S 

S T A T U S 

6 5 1 1 0 2 1o 0 0 K E V 6 0 0 o K E V 9 o O X 1 USA R c E H R L I C H K A P 

• a : N E U T R O N W I D T H N E E D E D C 
O : N E E D E D FOR E V A L U A T I O N S © 

2 4 1 5 4 5 1 0 0 o K E V I C o C X 2 U S A F o G , P E R E Y O R L 
Po Bo h E M M I G AEC 
Cc E : T I L L A N L 

O: E N E R G Y R E Q U E S T E D I S A M A X I M U M V A L U E ONLY© 
N E U T R O N W I D T H , GAMMA W I D T H , S P I N ANO P A R I T Y 

WANTEDo 
M: NEW R E Q U E S T c 

2 6 , I R O N 5 6 N E U T R O N C A P T U R E CROSS S E C T I O N 

6 5 1 1 0 4 2 o 0 0 K E V 2 8© 0 MEV I C o O X 2 USA W o N c M C E L R O Y H E D 

Q : R E Q U I R E D I S ACT I V A T I ON o 
0 : FOR U S E A S A F L U E N C E M O N I T O R © 

S T A T U S S T A T U S 

R P I H O C K E N B U R Y * - C S N D C - 3 2 5 5 ( 2 9 7 2 ) , WCKK I N P R O G R E S S O o 2 TC 2 0 0 K E V c 

K F K B E E R + - E A N D C ( E ) - l 5 7 ( 1 9 7 3 ) , E X P E R I M E N T F L A N N E C c 

2 7 C O B A L T 5 8 N E U T R C N C A P T U R E CROSS S E C T I O N 

2 2 1 5 4 S I C o O X 2 U S A No S T E E N B E T 

T A R G E T 

M O N I T O R 

2 7 C O B A L T 5 9 N E U T R O N A B S O R P T I O N C R O S S S E C T I O N 

2 1 2 3 2 2 5 C 0 c EV 15© 0 MEV 2 5 © C X 3 F R J o Y : B A R R E C A D 

o : FOR F A S T R E A C T O R C A L C U L A T I O N S o 

2 7 C O B A L T 5 9 N E U T R O N C A P T U R E CROSS S E C T I O N 

a: W A N T E D FOR B O T H T H E 7 1 c 2 D A Y R A D I O A C T I V E 
A N D T H E 9 c 1 HOUR I S O M E R o 

A L L E N E R G I E S c 
T H E R M A L C R O S S S E C T I O N MOST I M P O R T A N T © 
R E S O N A N C E I N T E G R A L A L S O N E E D E D o 

0 : FOR I N T E R P R E T A T I O N OF N l - 5 8 ( N , P ) F ^ U E N C E 
D A T A c 

M : S U B S T A N T I A L MOO I F I C A T I O N S c 

6 5 1 1 0 6 1o 0 0 K E V 1 8 o 0 MEV l O o O X 2 U S A W c N c M C E L R O Y HED 

O : R E Q U I R E D I S A C T I V A T I O N O F BOTH GROUND AND 
M E T A S T A B L E S T A T E S , 

0 : FOR U S E AS A F L U E N C E M O N I T O R o 

Z 1 2 0 2 6 1 0© 0 MEV 2 J A P M o K A W A I N P G 

A : A C C U R A C Y R E Q U I R E D TO B E T T E R T H A N 2 0 c 0 P E R C E N T o 
0 : FOR F U E L CASK D E S I G N A N D C O N T R O L ROD D E S I G N o 

S T A T U S S T A T U S 

AUW M L R T Y + - J F J 3 5 6 ( 1 9 7 3 ) . V A L U E A T 2 4 K E V o 

O R L M A C K L I N + - L S N D C - 3 1 4 8 ( 1 9 7 2 ) , WORK I N PROGRESS© 

O R L S P E N C E R * - A B S O R P T I O N D A T A B E I N G A N A L Y Z E D © 

2 7 C O B A L T 5 9 N E U T R C N N . F 

6 5 2 1 1 5 15© 0 MEV l O o O X 2 FR Ac M I C H A U D O N BRC 

Q : P R O D U C T I O N O F F E - 5 9 ( 4 5 o l O A Y ) 0 
0 : A C T I V A T I O N D E T E C T O R © 

M E A S U R E M E N T S D I F F E R BY F A C T O R 10© 

Z 1 2 0 2 5 15© 0 MEV 3 0 o OX 3 FR J o Y c B A R R E C A D 

0 : FOR F A S T R E A C T O R C A L C U L A T I O N S o 

S T A T U S S T A T U S 

A N L S M I T H * - A N L / N C M - l 0 ( 1 9 7 5 ) . M E A S U R E M E N T S AND E V A L U A T I O N FROM 4 TO 1 0 MEVo 
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27 COBALT 55 _ _ NEUTBCN N,ALPHA 

2 1 2 £ J . C 1 So 0 MEV 30o0x 3 FR Jo Yc BARRE CAD 

O : FOR F A S T REACTOR C A L C U L A T I O N S c 

S T A T U S S T A T U S 

NDC S C H E T T + - E A N C C - S 5 ( 1 9 7 4 ) . C O M P I L A T I O N OF E X P E R I M E N T A L C A T A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 , 

2 7 C O B A L T ~ 6 0 N E U T R C N T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

£ 5 ^ . 5 1 6 3 B Z L L o O c B o A G H I N A I E N 

O : GAMMA S P E C T R A BETWEEN R E S O N A N C E S WANTEDo 
O : S P E C I A L I N T E R E S T ON I N T E R F E R E N C E AND D I R E C T 

C A P T U R E c 

2 8 N I C K E L NEUTRCN T O T A L CRois S E C T I O N 

7 2 1 0 4 2 1o 0 0 KEV 2 0 o 0 MEV 3 o O X 2 USA C c E o C L I F F O R D ORL 
Pc Bo H E M M I G AEC 

A : ACCURACY N E E D E D TO 3 TO S P E R C E N T I N D E E P M I N I M A o 
ENERGY R E S O L U T I O N S U F F I C I E N T TO R E S O L V E MAJOR 

S T R U C T U R E o 
0 : FOR USE I N S H I E L D I N G C A L C U L A T I O N S o 
M: S U B S T A N T I A L M O D I F I C A T I O N S o 

S T A T U S S T A T U S 

A N L G U E N T H E R t - U S N C C - 1 1 1 7 ( 1 9 7 4 ) . MEASUREMENTS ANC E V A L U A T I O N FROM C o 3 TO 4 MEVo TO BE P U B L I S H E D 

ORL P E R E Y o - P R E L I M I N A R Y D A T A o I N F O R M A T I O N FROM NNCSCc 

N 8 S o N 8 S - 1 3 8 o 

2 8 N I C K E L N E U T R C N E L A S T I C CROSS S E C T I O N 

7 5 3 0 3 7 2 5 o 3 MV 2 0 c 0 MEV 3 o O X 2 I N O Gc Bo GARG TRM 

0 : R E Q U I R E D FOR S T R U C T U R A L - M A T E R I A L C A L C U L A T I O N S o 
M: NEW R E Q U E S T , 

2 8 N I C K E L _ NEUTRON _ D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

5 9 1 1 1 0 1o 5 0 MEV 14o 0 MEV 9 o O X 1 USA R o E H R L l C H KAP 

A : ENERGY R E S O L U T I O N 1 0 0 K E V o 
ANGULAR R E S O L U T I O N 5 DEGREESo 

6 5 2 1 2 0 l o 5 0 ME'V 3o 0 0 MEV I S o O X 2 GER E o G O E L KFK 

A." ABOUT 1 0 0 K E V ENERGY R E S O L U T I O N AND A B O U T 
5 DEGREES ANGULARo 

R E S O L U T I O N 10 P E R C E N T ON A V E R A G E ( C O S ) o 

£ 5 2 1 2 2 SoOC MEV 1 So 0 MEV 2 0 o 0 X 2 FR Co D E V I L L E R S SAC 

A : ACCURACY 10 PERCENT P R E F E R R E D o 
ENERGY R E S O L U T I O N - 5 0 0 KEVo 
ANGULAR R E S O L U T I O N - ' 1 0 D E G R E E S , 

0 : FOR F A S T REACTOR S H I E L D I N G C A L C U L A T I O N S o 
E V A L U A T I O N MAY BE S U F F I C I E N T , 

Z 2 1 0 4 5 1 OOo KEV 1 5 , 0 MEV 2 USA C o E c T I L L A N L 
Po Be H E M M I G AEC 

A : ACCURACY R E Q U I R E D - 5 TO 1 0 PERCENTo 
R E S O L U T I O N OF I N T E R M E D I A T E STRUCTURE P R O B A B L Y 

A D E Q U A T E c 
M : S U B S T A N T I A L M O D I F I C A T I O N S , 

S T A T U S S T A T U S 

A E H O L M O V I S T • - A E - 3 6 6 ( 1 5 6 9 ) . D A T A 3 TO 8 MEVo 

ORL P E R E Y * - 0 R N L - 4 5 1 5 ( 1 9 7 0 ) . CATA 4 o 2 TO 8 , 6 MEVo 

AE MALMSKAGo - A S - F N - 2 5 ( 1 9 7 2 ) . DATA Oo 5 TO 1 o 5 MEVo 

R P I ZUHR + - C 0 0 - 3 0 5 8 - 3 9 2 2 ( 1 9 7 3 ) . D A T A 5 0 TO 6 5 0 KEVo 

ORL K I N N E Y * - O S N L - 4 8 0 7 ( 1 9 7 4 ) , DATA 4 o 1 TO 8o 6 MEVo 

A R L V E L K L E Y + - P R / C 9 2 1 8 1 ( 1 9 7 4 ) , D A T A AT 9 M E V , 

A B D BUCHER+ - L S N C C - 1 1 2 6 7 ( 1 9 7 4 ) . S M A L L - A N G L E S C A T T E R I N G o I N P R O G R E S S , 

A N L G U E N T H E R * - U S N ' D C - l 1 1 7 ( 1 9 7 4 ) . MEASUREMENTS ANC E V A L U A T I O N FROM Oo 3 TO 4 MEVo TO BE P U B L I S H E D 

2 8 ~ N I C K E L NEUTRON _ I N E L A S T I C CROSS S E C T I O N 

2Z2B2S 2 0 o 0 MEV 3 , O X 2 I N C Go Bo GARG TRM 

O : R E Q U I R E O FOR S T R U C T U R A L - M A T E R I A L C A L C U L A T I O N S , 
M: NEW R E Q U E S T c 
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i8 NICKHL ENERGY C IFFERENT IAL INELASTIC CROSS SECTION 

6-61I2S 1 5 c 1 Co OX B ; H U T C H I N S 
P c B o HEMMIG 

G E B 
A E C 

T O T A L I N T = G-=AL 4 P I R E Q U I R E D o 
S P E C T R A AT S E V E R A L A N G L E S I F S I G N I F I C A N T L Y 

AN I SO T R O P I C : 
ENERGY R E S O L U T I O N - 1 0 P E R C E N T FOR I N C I D E N T AND 

S C A T T E R E D NEUTRON R E Q U I R E D TO D E T E R M I N E MAJOR 
S T R U C T U R E : 

S U B S T A N T I A L MOD I F I C A T I O N S o 

.7.02.006 1 5 o 0 M E V FR J o Y ; B A R R E CAD 

o: FOR F A S T REACTOR C A L C U L A TIO N S c 

STA TUS 

O R L P E R E Y + C F N L - 4 5 1 5 ( 1 9 7 C ) , DATA 4 , 2 TO 8 c 6 MEVo 

A<L A L M E N t - I N D C ( S E C I - 3 1 3 9 ( 1 9 7 3 ) , DATA 2 TO «o 5 MEVo 

A E ETEMADo - A S - 4 6 1 ( 1 S 7 3 ) . DATA AT 3 MEVc 

RP1 Z U h R o DATA TO eCC KEVc 

OSL K I N N E Y + - G R N L - 4 6 C 7 ( 1 9 7 4 ) , DATA 4 o l TO So 6 MEVo 

6 N L G U E N T H E R + - U S N D C - 1 1 1 7 ( 1 9 7 4 ) , M E A S U R E M E N T S A N D E V A L U A T I O N F R O M C o 3 T O 4 M E V O 

A R L V E L K L E Y + - P R / C 9 2 1 8 1 ( 1 9 7 4 ) , D A T A A T O n = V C 

TO BE P U B L I S H E D 

2 8 N I C K L L NEUTRCN D O U B L E D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

6 4 2 2 Q 4 7c 0 0 MEV Co Gc C A M P B E L L * I N 

A : ACCURACY R E Q U I R E D 5c C P E R C E N T BELOW 4o C M E V , 
5c 0 TO l C c C P E R C E N T ABOVEc 

0 : FOR F A S T REACTORSo 

2 8 N I C K E L A E S C R P T I C N C R O S S S E C T I O N 

Z12 C 3 1 5CCc EV t 5o C M E V FR JoY- . BARRE CAD 

o: FOR F A S T REACTOR C A L C U L A T I O N S c 

£ 8 N I C K E L C A P T U R E C R O S S S E C T I O N 

essize lC-Co EV I c O " MEV C c G c C A M P B E L L W I N 

ACCURACY R E Q U I R E D 1C P E R C E N T TO 1 0 0 K E V , 
2 0 r C P E R C E N T OR 2 MB ABOVEo 

FOR F A S T R E A C T O R S -

6 S 2 1 2 S 1 o CC KEV 2 CC c KEV l O o O X 

6SH31 1 Co 0 KEV 3 5 0 o KEV 2 C o O X 2 

2 i 2 i t S 5 ; C c EV l o 0 0 MEV S c O X 1 

S c K A T S U R A G I 

O : FOR F A S T R E A C T O R S : 
DATA ARE NOT S U F F I C I E N T ABOVE 10 KEVo 

J c Y c B A R R E 

0 : RESONANCE P A R A M E T E R S A L S O R E Q U I R E D o 
0 : FOR F A S T REACTOR C A L C U L A T I O N S o 

Z41-D.53 l o O C KEV 1C 0 0 MEV l O o O X A F o G o P E R E Y ORL 
Pc Be H E M M I G AEC 
C o E ; T I L L A N L 

M: NEW R E Q U E S T ; 

2 Oo C MEV 

AUA 

K F K 

K = K 

C A E 

HAR 

HAK 

U R L 

C Co Bo GARG TRM 

0 : R E Q U I R E D FOR S T R U C T U R A L - M A T E R I A L C A L C U L A T I O N S o 
M: NEW R E Q U E S T : 

B R O O M H A L L + - A A E C / P R 3 4 ( 1 5 7 1 ) , WORK I N PROGRESS 10 TO 5C- K E V o 

S C h A T Z c - K F K - i e C 8 ( 1 9 7 2 ) , R E V I E W OF E X P E R I WENTAL DATAc 

B E E R * - E A N D C ( E ) - 1 5 7 ( 1 9 7 3 ) , WORK I N PROGRESS OK S E P A R A T E D I S O T O P E S c 

L 5 R I G O L E U R o - C E A - N - 1 6 6 1 ( 1 9 7 3 ) . DATA FROM 7 5 TO 5 3 8 KEV 

MO>ONo - A E R E - R - 7 5 6 8 ( 1 9 7 5 ) . MEASUREMENTS ANC E V A L U A T I O N COMPLETEOo 

P O E N I T Z c - CATA Co 4 TO 4 MEV 

P A T T E N D E N + - F I R T H E R MEASUREMENTS P L A N N E D o 

H A L P E R I N c - M E A S U R E M E N T S P L A N N E D 

- S T A T U S 

2 8 N I C K E L N E U T R C N T C T A L P h C T C N P R O D U C T I O N CROSS S E C T I O N 

£2112 0 2C o OX A Co Eo C L I F F O R D ORL 

Q : SECONDARY ENERGY D I S T R I B U T I O N R E Q U I R E D o 
o : FOR S H I E L D I N G AND GAMMA H E A T I N G C A L C U L A T I ONSo 

6J1CQJ 2o CC M E V 1 4 0 0 MEV 2 0 o 0 X A C o E o C L I F F O R O ORL 

Q : SECONDARY E N E R G Y - A N G L E D I S T R I B U T I O N S R E Q U I R E D o 
0 : FOR S H I E L D I N G AND GAMMA H E A T I N G C A L C U L A T I O N S o 
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TOTAL PHOTON PRODUCTION CROSS SECTION (CONTINUED) 

692X2S l o 0 0 KEV 1 So 0 MEV 1Oo OX 2 FR C o C E V I L L E R S SAC 

0 : GAMMA S P E C T R A R E Q U I R E D , 
A : ENERGY R E S O L U T I O N OF 2 5 0 KEV FOR GAMMA R A Y S L E S S 

T H A N 1 MEV AND SCO KEV FOR E N E R G I E S G R E A T E R 
T H A N 1 MEVo 

O : FOR F A S T REACTOR S H I E L D I N G C A L C U L A T I O N S o 
E V A L U A T I O N MAY BE S U F F I C I E N T c 

Z2XH52 2 So 3 MV 1 Oo C MEV 2 0 o OX 2 USA P c B c H E M M I G AEC 

O : SECONDARY ENERGY D I S T R I B U T I O N R E Q U I R E D , 
o : FOR S H I E L D I N G AND GAMMA H E A T I N G C A L C U L A T I O N S o 

S T A T U S S T A T U S 

ORL C I C K E N S o - O R N L - T M - 4 3 7 9 . DATA 1 TC 2C MEVo 

2 8 N I C K E L NEUTRON NEUTRON E M I S S I O N CROSS S E C T I O N 

6i2X23 2o GC KEV 1 So 0 MEV Co D E V I L L E R S SAC 

Q : SECONDARY ENERGY D I S T R I B U T I O N F E Q U I R E D c 
A : R E S O L U T I O N FOR P R I M A R Y AND SECONDARY N E U T R O N S 

10 P E R C E N T , 
o: FOR F A S T R E A C T O R S H I E L D I N G C A L C U L A T I O N S o 

E V A L U A T I O N MAY BE S U F F I C I E N T o 

2 8 N I C K E L N , F 

Z 0 2 0 1 0 15o 0 MEV l O o O X FR J o Y o EARRE CAD 

0 : FOR F A S T REACTOR C A L C U L A T I O N S , 

2 8 N I C K E L 

£S2X32 1 5o 0 MEV 2 0 o OX C c O E V I L L E R S 

o : FOR F A S T REACTOR C A L C U L A T I O N S c 
E V A L U A T I O N MAY BE S U F F I C I E N T o 

Z 2 1 0 5 1 1 Oc 0 MEV 1 5 o O X A B , H U T C H I N S GEB 

O : TO D E T E R M I N E HE P R O D U C T I O N I N F A S T R E A C T O R S o 

Z223Sa 1 5c 0 MEV 1 FR J o Y , B A R R E CAD 

o: FOR F A S T REACTOR C A L C U L A T I O N S o 

C A P T U R E RESONANCE I N T E G R A L 2 8 N I C K E L NEUTRCN 

6 S H 0 S 0 , 5 0 EV USA R c E H R L I C H K A P 

O : REMOVE OR CORRECT FOR N . P C O N T R I BUT I O N c 

2 8 N I C K E L 5 6 

652X33 1 5o 0 MEV Ac M I C H A U D O N 8RC 

0 : P R O D U C T I O N OF N 1 - 5 7 ( 3 6 , 4 H O U R ) , 
O : A C T I V A T I O N D E T E C T O R , 

E V A L U A T I O N MAY BE S U F F I C I E N T o 
D I S A G R E E M E N T BETWEEN JERONYMOC S A C L A Y ) AND O T H E R S , 

2 8 N I C K E L 5 6 N E U T R C N 

Z2XOSS 1 5o 0 MEV USA 

0: FOR U S E AS F A S T F L U E N C E M O N I T O R c 
S U B S T A N T I A L MOD 1 F I C A T I O N So 

Z 3 2 1 U NEUTRON D O S I M E T R Y GROUP GEL 

O : A V E R A G E CROSS S E C T I O N I N A U - 2 3 5 F I S S I O N SPECTRUM 
D E S I R E D c 

o : FOR N O R M A L I Z A T I O N OF A V E R A G E CROSS S E C T I O N S FOR 
D O S I M E T R Y P U R P O S E S , 

ZA2XX1 2o 10 MEV 7o 0 0 MEV 5 o O X 1 EUR NEUTRON D O S I M E T R Y GROUP G E L 

0 : R O U T I N E F A S T N E U T R O N F L U E N C E M O N I T O R o 
STRONG D I S C R E P A N C Y BETWEEN D I F F E R E N T I A L D A T A AND 

AVERAGE V A L U E I N U - 2 3 5 F I S S I O N NEUTRON SPECTRUMc 

S T A T U S S T A T U S 

I R K WAGNER* - APA 3 7 2 8 8 ( 1 9 7 3 ) . DATA 2 TO 2 0 MEVo 

GEL P A U L S E N * - E A N D C ( E ) - 1 5 0 ( 1 9 7 2 ) , MEASUREMENT I N PROGRESSo 

N DC S C H E T T + - E A N C C - 9 5 ( 1 9 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 , 

A N L S M I T H * - A N L / N D M - 1 0 ( 1 9 7 5 ) . M E A S U R E M E N T S AND E V A L U A T I O N FROM O c 4 TO 1 0 MEVc 
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28 NICKEL 56 NEUTRCN N.NF 

6 5 2 1 3 6 1 So 0 MEV l O o O X 2 FR # 0 M ICHAUDON BRC 

Q : P R O D U C T I O N OF C O - 5 7 ( 2 7 0 D A Y ) THROUGH 
S I G M A ( N . N P ) + S I G M A ( N , D ) o 

0 : A C T I V A T I O N OETECTORc 
C I R C U I T ACT I V A T I O N o 
D I S A G R E E M E N T BETWEEN J E R O N Y M O ( S A C L A Y ) AND OTHERSo 

2 8 N I C K E L 5 8 N E U T R C N N . A L P H A 

6 5 2 . 1 3 5 14o 0 MEV 2 GER Be GOEL KFK 

A : ACCURACY R E Q U I R E D TO B E T T E R T H A N 2 0 o P E R C E N T o 
0 : V E R I F I C A T I O N OF E V A P O R A T I O N THEORY C A L C U L A T I O N S o 

S T A T U S S T A T U S 

NDC S C H E T T + - E A N D C - S 5 ( 1 9 7 4 ) , C C M P I L A T I C N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 c 

2 8 N I C K E L 5 8 NEUTRON RESONANCE P A R A M E T E R S 

2 4 1 . 0 5 6 1 0 0 c KEV l O o O X 2 USA F o G o P E R E Y ORL 
P o B o h E M M I G AEC 
Co Ec T I L L A N L 

O : ENERGY R E Q U E S T E D I S A M A X I M U M VALUE ONLYo 
NEUTRON W I D T H . GAMMA W I D T H . S P I N AND P A R I T Y 

WANTEOo 
M: NEW REQUESTc 

S T A T U S S T A T U S 

ORL H A L P E R I N o - M E A S U R E M E N T S P L A N N E D FOR 1 9 7 5 o 

2 8 N I C K E L 5 9 _ NEUTRCN _ N , A L P H A 

2 4 2 5 2 3 2 E o 3 MV 5 0 0 o EV 2 0 o 0 X 2 BLC N o M A E N E MOL 

A : E V E N AN ACCURACY OF 5 0 P E R C E N T WOULD BE U S E F U L o 
0 : E V A L U A T I O N OF HE P R O D U C T I O N I N S T E E L I N H I G H F L U X 

R E A C T O R S THROUGH THE R E A C T I O N C H A I N 
N 1 - 5 8 ( N . G A M M A > N I - 5 9 ( N , A L P H A ) F E - 5 6 o 

S T A T U S S T A T U S 

MOL MAENE - T h E O R E T I C A L E V A L U A T I O N OF T H E R M A L CROSS S E C T I O N BY K I R O U A C ( N S E 4 6 4 2 7 ) Y I E L D S 3 0 B A R N S . 
TO BE COMPARED W I T H A V A L U E OF 1 1 EARNS DEDUCED BY W E I T M A N FROM ANOMALOUS H E L I U M P R O D U C T I O N 
R A T E I N S T E E L I R R A D I A T E D I N A F I L E SPECTRUMo 

2 8 N I C K E L 6 0 _ NEUTRON _ N , P 

6 5 2 1 3 2 15c 0 MEV l O o O X 2 FR Ao M I C H A U D O N BRC 

Q : P R O D U C T I O N OF C 0 - 6 0 ( 5 c 3 Y E A R ) o 
0 : A C T I V A T I O N OETECTORo 

2 8 N I C K E L 6 0 _ NEUTRCN N . A L P H A 

6 S 2 l 3 £ 1 4 o 0 MEV 2 GER B o G O E L K F K 

A : ACCURACY R E Q U I R E D TO B E T T E R THAN 20o P E R C E N T o 
0 : V E R I F I C A T I O N OF E V A P O R A T I O N THEORY C A L C U L A T I O N S o 

2 8 ^ N I C K E L 6 0 NEUTRON _ RESONANCE P A R A M E T E R S 

131S5S l O O o KEV l O o O X 2 USA F o G o P E R E Y ORL 
P o B o h E M M I G AEC 
C o E c T I L L A N L 

Q: ENERGY R E Q U E S T E D I S A M A X I M U M V A L U E ONLYo 
NEUTRON W I D T H . GAMMA W I D T H , S P I N AND P A R I T Y 

WANTEDo 
M: NEW R E Q U E S T c 

S T A T U S S T A T U S 

ORL H A L P E R I N * - M E A S U R E M E N T S P L A N N E D FOR 1 9 7 5 o 

2 8 N I C K E L 6 1 N E U T R C N R E S C N A N C E ' P A R A M E T E R S 

6 5 1 1 2 5 l o 0 0 K E V 6 0 0 o KEV 9 , O X 1 U S A R O E H R L I C H KAP 

Q : NEUTRON * I D T h N E E D E D o 

2 4 1 0 6 2 1 OOo KEV l O o O X 3 USA F o G o P E R E Y ORL 
P o B o h E M M I G AEC 
C o E o T I L L A N L 

Q : ENERGY R E Q U E S T E D I S A M A X I M U M V A L U E ONLYc 
NEUTRON W I D T H , GAMMA W I D T H , S P I N AND P A R I T Y 

WANTEOo 
M : NEW REQUESTo 
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28 NICKEL 61 NEUTRCN RESONANCE PARAMETERS (CONTINUED) 

S T A T U S : S T A T U S 

K F K E R N S T * - K F K - 1 2 3 1 ( 1 9 7 0 ) . C A P T U R E W I D T H S FOR 1 4 R E S O N A N C E S o 

K F K CHO + - K F K - 1 2 3 C ( 1 9 7 0 ) . N E U T R O N W I D T H S A N C Jc 

R P I H O C K E N B U R Y * - L S N D C - 3 1 5 5 ( 1 9 7 2 ) , WORK I N F R O G R E S S o 

K F K B E E R * - K F K - 1 2 7 2 3 ( 1 9 7 2 ) , WCRK I N F R C G R E S S o 

R P I P A N D Y + - D A T A A V A I L A B L E o 

2 8 N I C K E L 6 2 N E U T R C N C A P T U R E CROSS S E C T I O N 

£ £ 2 0 1 3 1o 0 0 K E V 1o OC MEV 2 0 o O X 2 FR Ao M I C H A U D O N BRC 

0 : P R O D U C T I O N OF N 1 - 6 3 ( 9 2 YEAR )o 
0 : A C T I V A T I O N D E T E C T O R o 

STA T U S S T A T U S 

K F K B E E R * - E A N D C ( E ) - 1 5 7 ( 1 9 7 3 ) , M E A S U R E M E N T R E L A T I V E T O GOLC I N P R O G R E S S 5 TO 2 0 0 K E V o 

2 8 N I C K E L 6 2 _ N E U T R C N R E S O N A N C E P A R A M E T E R S 

2 4 1 0 £ £ 1 OOo K E V l O o O X 3 U S A F o G o P E R E Y O R L 
P o B o H E M M I G A E C 
C o E o T I L L A N L 

0 : ENERGY R E Q U E S T E D I S A M A X I M U M V A L U E O N L Y o 
N E U T R O N W I D T H , GAMMA W I D T H . S P I N AND P A R I T Y 

W A N T E D o 
M : NEW R E O U E S T o 

2 8 _ N I C K E L 6 4 _ _ ^ N E U T R C N C A P T U R E CROSS S E C T I O N 

£ £ . 2 0 1 4 1 o 0 0 K E V 1 o 0 0 MEV 2 0 o OX 2 FR Ac M I C H A U D O N BRC 

O : P R O D U C T I O N O F N 1 - 6 5 ( 2o 5 6 HOUR ) c 
0 : A C T I V A T I O N D E T E C T O R o 

S T A T U S S T A T U S 

K F K B E E R * - E A N C C ( E ) - 1 5 7 ( 1 9 7 3 ) . M E A S U R E M E N T R E L A T I V E T O GOLD I N P R O G R E S S 5 TO 2 0 0 K E V o 

2 8 N I C K E L 6 4 N E U T R C N N . 2 N 

£ 5 2 1 3 5 1 5 o 0 MEV l O o O X 2 FR Ao M I C H A U D O N BRC 

O : P R O D U C T I O N O F N 1 - 6 3 ( 9 2 Y E A R ) o 
O : A C T I V A T I O N D E T E C T O R o 

2 8 N I C K E L 6 4 _ _ N E U T R 0 N _ R E S O N A N C E P A R A M E T E R S 

2 4 1 £ £ e 1 OOo KEV 1Oo OX 3 U S A Fo Gc P E R E Y O R L 
P o Be H E M M I G AEC 
C o E c T I L L A N L 

0 : ENERGY R E Q U E S T E D I S A M A X I M U M V A L U E O N L Y o 
N E U T R O N W I D T H . GAMMA W I D T H , S P I N AND P A R I T Y 

WANTEOo 
M : NEW R E Q U E S T c 

2 9 C O P P E R 6 3 _ N E U T R O N C A P T U R E C R O S S S E C T I O N 

£ 2 1 0 0 1 2 5 o 3 MV l o 0 0 K E V 2 U S A Po Bo H E M M I G AEC 

A : A C C U R A C Y 2 P E R C E N T NEAR T H E R M A L . 5 P E R C E N T A B O V E 
T H E R M A L o 

O : FOR D E T E C T O R A P P L I C A T I O N S o 

6 9 1 1 3 2 1o 0 0 K E V 1 8 o 0 MEV l O o O X 2 U S A W o N o M C E L R O Y HED 

Q : R E Q U I R E D I S A C T I V A T I O N o 
0 : FOR U S E AS A F L U E N C E M O N I T O R o 

2 2 2 0 4 3 1Oo 0 K E V 3 o OX 2 FR Ho T E L L I E R SAC 

O : D E T E C T O R o 

S T A T U S S T A T U S 

HAR MOXON+ - A E R E - F R / N P 1 3 ( 1 9 6 8 ) . M E A S U R E M E N T S I N P R O G R E S S TO 1 0 0 K E V o 

O R L M A C K L I N * - N C S A C - 4 2 1 8 5 ( 1 9 7 1 ) . M E A S U R E M E N T S I N P R O G R E S S TO 5 0 0 K E V o 

R P I P A N O Y + - C A T A E E I N G A N A L Y Z E D © 

2 9 C O P P E R 6 3 N E U T R O N _ N ^ 2 N 

6 8 2 0 1 E 1 2 o 0 MEV 5 o O X 1 J A P Y o K A N O A K Y U 

o : F O R N E U T R O N Y I E L D M O N I T O R o 
A FEW D A T A A V A I L A B L E o 

££201C 14o0 MEV 20o 0 MEV 5oOX 1 JAP YoKANDA KYU 
0 : FOR N E U T R O N Y I E L D M O N I T O R o 

L A R G E D I S C R E P A N C I E S AMONG D A T A o 
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2 9 COPPER 62 NEUTRCN N,2N (CONTINUED) 

2 4 2 1 3 0 1 l o 9 ME V 16o 4 MEV 5 = OX 2 EUR N E U T R C N D O S I M E T R Y GROUP G E L 

0 : FOR NEUTRON D O S I M E T R Y U S I N G SPECTRUM U N F O L D I N G METhODSo 
GREATER THAN 10 P E R C E N T D I S C R E P A N C Y B E T W E E N 

I N T E G R A L AND D I F F E R E N T I A L MEASUREMENTSo 

STA TUS S T A T U S 

NDC S C H E T T t - E A N D C - S 5 ( 1 9 7 4 ) , C C M F I L A T I G N OF E X P E R I M E N T A L D A T A A V A I L A B L E AS OF J A N U A R Y 1 9 7 4 c . 

2 9 COPPER 6 3 NEUTRCN N , A L P H A 

£ 5 1 1 3 5 6 o 0 0 MEV 1 8 o C MEV I C o O X 2 USA WcNcMC ELROY HED 

0 : R E Q U I R E D I S A C T I V A T I O N c 
0 : FOR U S E AS A F L U E N C E M O N I T O R o 

2 4 2 1 2 0 6o 1 0 MEV 1 1 , 3 MEV S o O X 1 EUR NEUTRON D O S I M E T R Y GROUP G E L 

O : R O U T I N E F A S T NEUTRON F L U E N C E M O N I T O R o 

S T A T U S : S T A T U S 

GEL L I S K I E N + - J N E 2 7 3 9 ( 1 9 7 3 ) . DATA AT 8 o 1 MEVo 

MAM BORMANN+ - h l P / A 1 8 6 6 5 ( 1 9 7 2 ) . DATA AT 1 4 MEVc 

NDC S C H E T T + - E A N C C - 9 5 ( 1 9 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 c 

2 9 COPPER 6 5 NEUTRCN C A P T U R E CROSS S E C T I O N 

6 2 1 C Q 2 2 5 o 3 MV l c CO KEV 2 USA P 0 B 7 H E M M I G AfcC 

A : ACCURACY 2 P E R C E N T NEAR T H E R M A L , 5 P E R C E N T ABOVEc 
O : FOR DETECTOR A P P L I C A T I O N So 

S T A T U S S T A T U S 

HAR M O X O N t - A E R E - P R / N P 1 3 ( 1 9 6 8 ) , MEASUREMENTS I N PROGRESS TO 1 0 0 K E V c 

ORL M A C K L I N + - N C S A C - 4 2 1 8 5 ( 1 9 7 1 ) , MEASUREMENTS I N PROGRESS TO 5 0 C K E V o 

2 9 ^ COPPER 6 5 N E U T R C N N ^ 2M 

6 8 2 5 1 7 12e 0 MEV B o O X 1 J A P Y o K A N D A KYU 

0 : FOR NEUTRON Y I E L D M O N I T O R o 

6£201B 1 5o 0 MEV 2 Co 0 MEV S o O X 1 J A P Y o K A N D A K Y U 

0 : FOR NEUTRON Y I E L D M O N I T O R o 

L A R G E D I S C R E P A N C I E S AMONG D A T A o 

S T A T U S S T A T U S 

J U L Q A I M - N P / A 1 6 5 6 1 4 ( 1 9 7 2 ) , DATA AT 1 5 ; 0 MEVc 

HAM MOGHARRAB+ - AKE 1 9 1 0 7 ( 1 9 7 2 ) , D A T A AT 1 4 MEVo 

J A E K A N O A t - J A E R I - 1 2 0 7 ( 1 9 7 2 ) . E V A L U A T I O N 11 TO 2 0 MEVo 

L O U A R A M I N O W I C Z + - I N R - 1 4 6 4 ( 1 9 7 3 ) , D A T A AT 1 4 MEVo 

N P L R O B E R T S O N * - J N E 2 7 5 3 1 ( 1 9 7 3 ) , D A T A AT 1 5 MEVo 

MUN MANNHART+ - ZP 2 7 2 2 7 9 ( 1 9 7 5 ) , D A T A AT 1 4 MEVc 

NOC S C h E T T t - E A N D C - 9 5 ( 1 9 7 4 ) , C O M P I L A T I C N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 o 

3 0 Z I N C 6 4 NEUTRCN ^ * f lb? S f ° S § _ § i 

102012 2 4 o 0 KEV l O o O X 3 J A P H o N A K A M U R A FE 

0 : FOR N O R M A L I Z A T I O N OF THE C A L C U L A T E D C R O S S S E C T I O N 
CURVEo 

3 0 Z I N C 6 4 N E U T R C N N . 2 N 

6 5 3 5 1 6 1 4o 0 MEV l O o O X 3 HUN J o C S I K A I KOS 

A : I N C I D E N T ENERGY R E S O L U T I O N 2 0 0 KEVo 
O : N E E D E D FOR NEUTRON A C T I V A T I O N A N A L Y S I S AND CROSS 
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R E A C T O R S c 

M : NEW R E Q U E S T c 
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" 0 Z I R C O N I U M 93 _ __N |UTKCN CA?Ty??_CROS?_55?Ii -!£2-I!NUED! 

2 5 2 J 0 4 1CCo EV 4 G C ; KEV 3 C o OX 2 J A P S c I I J IMA NPG 
H o M A T S U N O B U SAE 

0 : FOR F A S T R E A C T O R C A L C U L A T I ONSc 
NO E X P E R I M E N T A L DATA ABOVE I O C EVo 

M: NEW REQUEST C 

4 0 Z I R C O N I U M 9 4 D I S C R E T E L E V E L S T R U C T U R E ( E N E F G Y , S P I N . P A R I T Y ) 

6 5 1 1 6 3 2 USA Rc E H R L I C H KAP 

Q : J AND P I FOR A L L L E V E L S L E S S THAN 4 MEV R E Q U I R E D c 
o : FOR C A L C U L A T I N G COMPOUND E L A S T I C AND I N E L A S T I C o 

4 0 Z I R C O N I U M 9 4 NEUTRON D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

6 2 1 5 3 8 5o 0 0 ME V 1 So 0 MEV I C o O X 2 USA N c S T E E N SET 

0 : S C A T T E R I N G ON S E P A R A T E D I S O T O P E S I S D E S I R E D TO 
CHECK THE S H E L L E F F E C T ON THE O P T I C A L P O T E N T I A L 
AND D E R I V E U S E F U L P A R A M E T E R S o 

M: S U B S T A N T I A L M O D I F I C A T I O N S ! 

STA TUS S T A T U S 

K T Y MC E L L I S T R E M+ - WORK I N PROGRESS l o 5 TO 6 MEVo 

4 0 Z I R C O N I U M 9 4 NEUTRON ANGULAR D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

6 2 1 OSS 1 4 o 0 MEV I S o O X 2 USA Rc E h R L I C H KAP 

0 : R E S O L V E D I S C R E T E L E V E L S UP TO 2 MEV E X C I T A T I O N o 
0 : TO COMPUTE D I R E C T I N E L A S T I C S C A T T E R I N G AND 

I N V E S T I G A T E I S O T O P I C S P I N - D E P E N D E N T C O U P L I N G 
BETWEEN GROUND AND E X C I T E D S T A T E S o 

4 0 Z I R C O N I U M 9 4 NEUTRON _ _ ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I 0 N _ _ 

2 4 1 £ 2 2 5c CO MEV 15c 0 MEV l O o C X 2 USA N o S T E E N BET 

o : TO D E T E R M I N E S P L I T OF THE TOTAL ZR CROSS S E C T I O N 
BETWEEN N O N E L A S T I C AND E L A S T I C o 

M! NEW REQUESTc 

4 0 Z I R C O N I U M 9 4 NEUTRCN C A P T U R E CROSS S E C T I O N 

2 3 2 0 4 5 l O c O KEV S o O X 2 FR Ho T E L L I E R SAC 

O : D E T E C T O R c 

4 0 Z I R C O N I U M 9 4 NEUTRCN RESCNANCE P A R A M E T E R S 

6 5 1 1 6 2 1 5o 0 MEV l O o O X 

Q : N E U T R O N AND C A P T U R E W I D T H NEEDEDo 
O : V E R I F I C A T I O N R E Q U I R E D I N C L U D E S R E C E N T RPJ R E S U L T S c 

S T A T U S 

ORL M A C K L I N * - WORK I N PROGRESSo 

4 0 Z I R C O N I U M 9 5 NEUTRCN C A P T U R E CROSS S E C T I O N 

621010 l o O O EV 1 0 o 0 KEV N c S T E E N BET 

o: R A D I O A C T I V E T A R G E T , 6 5 D A Y o 
T H E R M A L CROSS S E C T I O N A N D R I WANTEDo 

A : ACCURACY 10 P E R C E N T I F C R O S S S E C T I O N G R E A T E R T H A N 
1 0 0 BARNS AND 20 P E R C E N T I F BETWEEN 10 AND 1 0 0 
BARNSo 

E N E R G I E S A B O V E 1 EV OF I N T E R E S T TO G I V E 1 0 P E R C E N T 
I N RESONANCE I N T E G R A L I F GREATER T H A N 1 0 0 0 
BARNS AND 2 0 P E R C E N T I F BETWEEN 1 0 0 AND 1 COO 
B A R N S o 

o : THE DECAY I S TO AN I M P O R T A N T F I S S I O N PRODUCTo 
M: S U B S T A N T I A L M O D I F I C A T I O N S o 

621011 1 Oo 0 KEV R c E H R L l C H K A P 

a: R A D I O A C T I V E T A R G E T , 65 OAYo 
T H E R M A L CROSS S E C T I O N AND R I WANTEDo 

A : ACCURACY 10 P E R C E N T I F C R O S S S E C T I O N G R E A T E R T H A N 
1 0 0 BARNS AND 2C P E R C E N T I F BETWEEN 1 0 AND 1 0 0 
BARNSo 

E N E R G I E S ABOVE 1 EV OF I N T E R E S T TO G I V E 1 0 P E R C E N T 
I N RESONANCE I N T E G R A L I F GREATER T H A N 1 0 0 0 
BARNS AND 20 P E R C E N T I F BETWEEN 1 0 0 AND 1 0 0 0 
B A R N S o 

O : T H E DECAY I S TO AN I M P O R T A N T F I S S I O N PRODUCTo 
M: NEW REQUESTc 

6 5 1 8 6 2 2 5o 3 MV 2 CAN W o He WALKER CRC 

A : ACCURACY R E Q U I R E D 2 0 BARNSc 
0 : F I S S I O N P R O D U C T , UNKNOWN C R O S S S E C T I O N o 

2 4 1 0 2 3 1 o 0 0 KEV 1 Oo 0 MEV 2 0 o 0 X 2 USA R o E o S C H E N T E R HED 

O: R A D I O A C T I V E T A R G E T . 6 5 o 5 DAYo 
o : C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N FOR F A S T 

R E A C T O R S c 
M: NEW REQUESTc 
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40_ZIRCONIUM_95_ _ NEUTPCN CAPTURE CROSS SECTION (CONTINUED) 

S T A T U S S T A T U S 

SAC R I B O N o - 7 2 B O L C G N A 1 2 2 5 , R E V I E W , 

» C _ Z _ 1 R C C N I U M 9 6 N E L T R C N C A P T U R E CROSS S E C T I O N 

2 2 2 Z $ 6 1 0 = 0 KEV 5 o 0 X 2 FR He T E L L I E R SAC 

0 : D E T E C T O R o 

4 3 _ Z I R C 0 N I U M 9 6 NEUTPCN RESONANCE P A R A M E T E R S 

Z S 1 0 Z 4 2C0e EV 1 0 , O X 1 U S A R e E H R L I C H KAP 

o : NEUTRON AND GAMMA W I D T H S R E O U I R E D o 
0 : N E E D E D TO V E R I F Y M E A S U R E M E N T ON 3 0 0 EV RESONANCE 

AND REMOVE D I S C R E P A N C I E S © 
M: NEW R E Q U E S T , 

STA TUS S T A T U S 

ORL GGOOo - 1 TO 4CC KEVo 

4 1 N I O B I U M 9 3 NEUTRCN T O T A L CROSS S E C T I O N 

Z S 2 0 9 0 2o 0 0 MV 2 5 o 0 MV l O o C X 2 T UK C c E R T E K CNA 
A c I S Y A R CNA 

0 : FOR R E A C T I V I T Y E F F E C T S MEASUREMENTSo 
MI NEW R E Q U E S T c 

4 1 N I O B I U M 9 3 _ NEUTRON E L A S T I C CROSS S E C T I O N 

Z 5 J . 3 4 J 2 S o 3 MV 2 0 c 0 MEV 3 c O X 2 I N C Gc Be GARG TRM 

0 : R E Q U I R E D =GR S T R U C T U R A L - M A T E R I A L C A L C U L A T I O N S , 
M : NEW R E Q U E S T , 

4 i N I O B I U M 9 3 NEUTRCN I N E L A S T I C CROSS S E C T I O N 

2A212X So 0 0 MEV S c O X 1 EUR NEUTRON D O S I M E T R Y GROUP GEL 

o : P R O D U C T I O N OF 3 , 7 YEAR I S O M E R NEEDEDo 
O : P R O M I S I N G F A S T NEUTRON F L U E N C E M O N I T O R DUE TO LOW 

T H R E S H O L D E N E R G Y , 

Z-5 -2054 2 0 o 0 MEV 3o C X 2 I N C Gc 3c GARG TRM 

O : R E Q U I R E D FOR S T R U C T U R A L - M A T E R I A L C A L C U L A T I O N S c 
M: NEW R E Q U E S T , 

S T A T U S S T A T U S 

A L D C O L E S - A W R E / 0 - C 6 / 7 1 , CATA 1 TC 5 MEVo 

A E ETEMADo - A E - 4 6 1 ( 1 9 7 3 ) . DATA 2 , 0 TO 4 0 6 MEVc 

N OC S C H E T T + - E A N D C - 9 5 ( 1 9 7 4 I . C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 , 

4 1 N I O B I U M 9 3 NEUTRCN A B S C R P T I C N CROSS S E C T I O N 

2X2H31 5 0 0 = EV 15o 0 MEV 2 5 , OX 3 FR J c Y , B A R R E CAD 

0 : FOR F A S T REACTOR C A L C U L A T I O N S , 

_ _ _ NEUTRON C A P T U R E CROSS S E C T I O N 

6 2 1 . 0 4 S 1 , 0 0 KEV 1OOo KEV l O o O X 2 USA P , B e H E M M I G AEC 
C o E c T I L L ANL 

o : LOOK FOR N O N - l / V BELOW 1 EVo 
A : ACCURACY - 5 P E R C E N T I N C A L C U L A T E D D I L U T E AND 

S E L F - S H I E L D E D RESONANCE I N T E G R A L © 
O : FOR F A S T REACTOR C A L C U L A T I O N S . TO R E S O L V E 

D I S C R E P A N C I E S I N T H E R M I O N I C R E A C T O R WORTHSc 

6 6 2 0 2 0 1 OOo E V lOCo KEV 2 0 c 0 X 2 UK Cc Gc C A M P B E L L W I N 

0 : FOR F A S T R E A C T O R S : 

Z 0 2 0 1 S 5 0 Go E V 1© 0 0 MEV 3 0 o 0 X 3 FR J o Y , BARRE CAD 

0 : FOR F A S T REACTOR C A L C U L A T I O N S c 

242X32 1o 0 0 EV 10c 0 KEV 5 o O X 2 EUR N E U T R O N D O S I M E T R Y GROUP G E L 

0 : P R O D U C T I O N OF N B - 9 4 ( 2 0 0 0 0 Y E A R S ) W A N T E D , 
0 : P O S S I B L E L O N G TERM F L U E N C E M O N I T O R o 

2S2SQS 2o 0 0 MV 2 5 o 0 MV l O o O X 2 T U K C o E R T E K CNA 
Ac I S Y A R CNA 

o : FOR R E A C T I V I T Y E F F E C T S MEASUREMENTSo 
M: NEW R E Q U E S T c 

Z 5 3 0 4 5 2 5© 3 MV 20© 0 MEV 3 o 0 X 2 I N C Go Bo GARG TRM 

0 : R E Q U I R E D FOR S T R U C T U R A L - M A TE R I A L C A L C U L A T I O N S © 
M: NEW R E Q U E S T , 
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44 R U T H E N I U M 101 NEUTRON CAPTURE CROSS SECTION (CONTINUED) 

STA TUS S T A T U S 

ORi_ MACKLINc - (1974), DATA TC 7C0 KEVo 
A N L P O E N I T Z o - A N L / N D M - B ( 1 9 7 4 ) , D A T A O o 3 TO 2 o 5 MEVo 

HAR C C A T E S - MEASUREMENT P L A N N E O o 

4 1 N I 0 3 J U M 9 3 N E U T R C N PHOTON P R O D U C T I O N CROSS S E C T I O N I N I N E L A S T I C SCATo 

6 S 2 1 5 5 1 5 o 0 MEV l G e G X 2 SWT Jo 9RUNNER WUR 

0: F O R M A T I O N OF T H E 3C 7 YEAR ISOMER ( E • = 2 9 K E V ) 3 
o: FOR F A S T F L U X M E A S U R E M E N T S c 

4 1 N I O B I U M 9 3 NEUTRCN N , 2 N 

7 4 2 1 5 . 3 1 5 c 0 MEV S o O X 2 EUR NEUTRON D O S I M E T R Y GROUP G E L 

0 : FOR NEUTRON D O S I M E T R Y U S I N G SPECTRUM U N F O L D I N G 
M E T h O D S c 

GREATER THAN 10 P E R C E N T D I S C R E P A N C Y BETWEEN 
I N T E G R A L AND D I F F E R E N T I A L MEASUREMENTSc 

STA TUS S T A T U S 

KFK K l i S T E R S o - ( 1S 7 3 ) o P R E S E N T R E S U L T S O B T A I N E D EY C O U N T I N G C o 9 3 MEV GAMMA R A Y S FROM Z R - 9 2 
F O L L O W I N G DECAY OF 1Oo 2 - D A Y N B - 9 2 o A 3o 2 - H O U R N B - 9 2 ISOMER I S A L S O R E P O R T E D , S Y S T E M A T I C S AND 
S T A T I S T I C A L THEORY I N D I C A T E TGC LCW CROSS CROSS S E C T I O N P E R H A P S CUE TO U N O B S E R V E D D E C A Y o 

HAR BLOWo - J N E 2 6 9 ( 1 9 7 2 ) . D I S C U S S I O N CF D I S C R E P A N C Y BETWEEN THEORY AND E X P E R I M E N T , 

NDC S C H E T T + - E A N D C - S 5 ( 1 9 7 4 ) . C C M F I L A T I ON OF E X P E R I M E N T A L DAT A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 o 

A N L S M I T H * - A N L / N C M - 6 ( 1 9 7 4 ) , E V A L U A T I O N FROM 1 2 TC 20 MEVc 

4 1 N I O B I U M 9 3 N E L T R C N N , F 

2 1 2 0 3 $ 1 5 o 0 MEV 3 0 c OX 3 FR Jo Yc BARRE CAD 

0 : FOR F A S T REACTOR C A L C U L A T I O N S o 

4 1 N I O B I U M 9 3 NEUTRCN N , A L P H A 

Z 1 2 0 3 S 1 So 0 MEV 3 0 o OX 3 FR J o Y o BARRE CAD 

0 : FOR F A S T REACTOR C A L C U L A T I O N S c 

4 1 N I O B I U M 9 5 NEUTRON C A P T U R E CROSS S E C T I O N 

611212 R c E h R L I C H KAP 

R A D I O A C T I V E T A R G E T - 3 5 Do 
T H E R M A L A V E R A G E W I L L BE U S E F U L o 
WANT 2 0 P E R C E N T ACCURACY I F A B S O R P T I O N CROSS 

S E C T I O N I S 1 0 TO 1 0 0 B , 1 0 P E R C E N T I F GREATERo 
DECAYS TO AN I M P O R T A N T F I S S I O N PRODUCT P O I S O N 0 

4 2 MOLYBDENUM ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

2 2 1 0 2 0 1c 5 0 MEV 3o 0 0 .MEV 2 0 o OX C c E c T I L L 
Po Be H E M M I G 

A N L 
AEC 

0 : T O T A L I N T E G R A L OVER 4 P I R E Q U I R E D o 
S P E C T R A A T S E V E R A L A N G L E S I F S I G N I F I C A N T L Y 

A N I S O T R O P I C 
A : ENERGY R E S O L U T I O N OF P R I M A R Y A N D S C A T T E R E D 

NEUTRONS 2 0 P E R C E N T o 

S T A T U S 

A L D C O L E S * - A H R E / 0 - 8 9 / 7 0 . DATA FOR 10 L E V E L S AND C O N T I N U U M I s 5 TO 6 MEVc 

ANL S M I T H * - A N L / N C M - 7 . D A T A TC 4 MEV FOR E V E N I S O T O P E S c 

K T Y MC E L L I S T R E M + - WCRK UNDERWAY FOR E V E N I S O T O P E S TO 6 MEVc 

4 2 MOLYBDENUM N E U T R O N A B S O R P T I O N CROSS S E C T I O N 

2 1 . 2 3 4 0 1 So 0 MEV 2 0 c 0 X FR J o Y i B A R R E CAD 

0 : FOR F A S T REACTOR C A L C U L A T I O N S o 

4 2 MOLYBDENUM C A P T U R E CROSS S E C T I O N 

6S2151 1OOo EV l o 0 0 MEV 1 UK C o G c C A M P B E L L W I N 

A : ACCURACY 1C P E R C E N T TO 1 0 0 K E V . 2 0 P E R C E N T ABOVEc 
0 : FOR F A S T R E A C T O R S c 

2 0 2 2 1 6 5 0 0 o E V l o 0 0 MEV 2 5 o OX 2 FR J o Y o B A R R E CAD 

0 : FOR F A S T REACTOR C A L C U L A T I O N S o 

121012 1o 0 0 KEV 1o 0 0 MEV l O o O X 3 USA Po Bo H E M M I G AEC 

0 : TO R E S O L V E D I S C R E P A N C Y I N R E A C T I V I T Y WORTH 
M E A S U R E M E N T S o 
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42 MOL YBDdN UM N5UTRCN CAPTURE CROSS SECTION (CONTINUED) 

S T A T U S S T A T U S 

A N L P O c N I T Z c - ( 1 5 7 4 ) , D A T A TC 2 c 5 MEVc 

HAS C O A T E S - M E A S U R E M E N T P L A N N E D , 

4 2 _ M 0 L YBCENUM _ _ N E U T R C N N , F 

6 S 2 1 5 S 1 4 o C MEV l C c O X 2 GER F o W E L L E R K F K 

Z1SSA1 15o 0 MEV 25o C X 2 FR Jc Yc BARRE CAD 

0 : FOR F A S T REACTOR C A L C U L A T I ONSc 

S T A T U S S T A T U S 

K F K C I E R J A C K S o - ( 1 5 7 3 ) c 1 4 - M E V D A T A P C I NTS = C f i M O - 9 2 . - 9 4 , - 5 6 , - 9 7 AND F I S S I O N - S P E C T R U M - A V E R A GEO 
DATA O N L Y , P R E S E N T ACCURACY 3 0 TC 5 0 P E R C E N T , 

4 2 MOLYBDENUM N E U T R C N N , A L P H A 

Z-12 3 4 2 1 5 , 0 MEV 2 5 c OX 2 Ff i J c Y , E A R R E CAC 

0 : FOR F A S T REACTOR C A L C U L A T I O N S , 

STA T U S S T A T U S 

K F K C I E R J A C K S o - ( 1 5 7 3 ) o 1 4 - N E V D A T A FOR M O - 9 2 , - 9 8 , - I O C ANC F I S S I O N - S P E C T R U M - A V E R A G E D D A T A F C R MG 
ONLYo E S T I M A T E D A C C U R A C Y 3 0 TO 5 0 F E R C E N T o 

4 2 M O L Y B D E N U M 9 2 N E U T R C N N « F 

£ 9 2 1 6 0 1 5 o 0 MEV l O o O X 3 FR Ac M I C H A U D O N BRC 

0 : PRODUCT I O N OF N B - 5 2 ( 10c 1 DA Y ) c 
O : A C T I V A T I O N D E T E C T O R , 

STA TUS S T A T U S 

K Y U KANDA - N F / A 1 6 5 1 7 7 ( 1 5 7 2 ) . DATA 1 3 TO 1 5 MEVc 

G I T F I N K * - P R / C 1 3 5 6 ( 1 9 7 0 . C A T A AT 1 4 , 4 M E V , 

NDC S C H E T T + - E A N D C - 5 5 ( 1 9 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S 0 = J A N U A R Y 1 9 7 4 , 

YSDENUM 9 5 _ _ N E U T R C N I N E L A S T J C CROSS S E C T I O N 

122£47 1 5 c 5 MEV 5 0 = OX 1 FR J , Y , B A R R E CAD 

0 : F I S S I O N P R O D U C T E F F E C T I N F A S T R E A C T O R S , 

S T A T U S ; S T A T U S 

SAC R I B O N o - 7 3 B 0 L C G N A 1 2 3 5 , R E V I E W , 

4 2 M O L Y B D E N U M 9 5 N E U T R C N C A P T U R E CROSS S E C T I O N 

Z 2 £ Z 4 £ 5 0 0 c EV 2 0 0 , KEV 3 0 o OX 2 FR J o Y : B A R R E CAD 

0 : R E L A T I V E V A L U E V E R S U S E N E R G Y OR V A L U E R E L A T I V E 
TO C A P T U R E I N A N O T H E R N U C L E U S SUCH A S U - 2 3 6 o 

o: F I S S I O N P R O D U C T E F F E C T I N F A S T R E A C T O R S o 

Z f 2 9 0 5 5Oo 0 KEV 4 0 C c KEV 3 0 o 0 X 2 J A P So I I J I M A NPG 
H o M A T S U N O B U SAE 

0 : D E S I R E D W I T H LOWER P R I O R I T Y FOR W I D E R ENERGY RANGE 
o : FOR F A S T R E A C T O R C A L C U L A T I O N S , 

NO E X P E R I M E N T A L D A T A A B O V E 5 0 KEVo 

M : NEW R E Q U E S T , 

STA TUS S T A T U S 

N P G I I J I M A + ( 1 S 7 S ) . NO E X P E R I M E N T A L D A T A A E O V E 5 0 K E V o 

4 2 MOLYBDENUM 9 5 _ N E U T R C N N . F 

6 9 2 1 6 4 1 5 = 0 MEV l O o O X 3 FR A c M I C H A U D O N ERC 

Q : P R O D U C T I O N OF N B - 9 5 ( 3 5 O A Y ) o 
0 : A C T I V A T I O N D E T E C T O R , 

4 2 M O L Y B D E N U M 9 5 _ N E U T R O N C A P T U R E _ R E S O N A N C E I N T E G R A L 

Z 4 1 0 Z 5 Co 5 0 E V 1Oo 0 KEV 1 O o O X 2 USA N c S T E E N B E T 

M : NEW R E Q U E S T , 

4 2 MOLYBDENUM 9 6 N E U T R O N C A P T U R E CROSS S E C T I O N 

£ 9 . - 5 2 0 1 Oo 0 K E V 1 OOo KEV l O o O X 2 AUL J = L , SYMONDS AUA 

0 : R E S O N A N C E P A R A M E T E R S AND P - W A V E S T R E N G T H F U N C T I O N 
A L S O R E Q U I R E D c 

0 : FOR F I S S I O N PRODUCT C A L C U L A T I O N S AND A S T R O P H Y S I C S o 

FISSION LIST PAGE IIo 36 



42 MOLYBDENUM 57 NEUTRCN INELASTIC CROSS SECTION 

2 3 2 5 4 5 1 So C MEV SOoOX 1 FR J o Y o B A R R E CAD 

O : F I S S I O N PRODUCT E F F E C T I N F A S T R E A C T O R S o 

S T A T U S S T A T U S 

SAC R I B O N o - 7 2EOLCGNA 1 2 3 5 , R E V I E W c 

4 2 MOLYBDENUM 9 7 NEUTRCN C A P T U R E CROSS S E C T I O N 

2 3 2 5 5 5 SCOo EV 2 0 0 o KEV 3 0 o 0 X 

Z 5 2 0 0 6 6Co C K E V 4OOo K E V 2 C o 3 X 

F f i J c Y : B A R R E CAD 

R E L A T I V E V A L U E VERSUS ENERGY OR V A L U E R E L A T I V E 
TO C A P T U R E I N ANOTHER N U C L E U S SUCH A S U - 2 3 8 o 

F I S S I O N PRODUCT E F F E C T I N F A S T R c A C T O R S O 

S c I I J I M A 
HoMATSUNOBU 

NPG 
SAE 

0 : D E S I R E D W I T H LOWER P R I O R I T Y FOR W I D E R ENERGY RANGE 
o : FOR F A S T REACTOR C A L C U L A T I O N S o 

NO E X P E R I M E N T A L DATA ABOVE 6 ? KEVo 
M: NEW R E O U E S T c 

4 2 MOLYBDENUM 9 8 C A P T U R E CROSS S E C T I O N 

2 2 2 6 5 . 1 SCOo EV 2 0 0 o 3Gc OX J c Y i E A R R E CAD 
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N P G I I J I M A + ( 1 C 7 E ) o T H E R E A R E 3 7 D A T A P O I N T S EELOW 6 M E V . B U T A S Y S T E M A T I C D I S C R E P A N C Y I S O B S E R V E D 
B E T W E E N W E S T O N ' S D A T A AND K C N O N O V • S DAT Ao 

4 8 C A D M I U M N E U T R O N C A P T U R E CROSS S E C T I O N 

2 £ 2 0 0 2 l o O O E - C 4 EV 2 C Oc E V S o O X 2 SWC Ho H A E G G B L O M AE 

M: NEW R E Q U E S T ; 

4 8 C A D M I U M 1 1 0 N E U T R C N C A P T U R E CROSS S E C T I O N 

6 5 J 3 0 2 2 1 Co 0 K E V l O O o K E V 1 Oo OX 2 A U L J = L ; SYMONDS AUA 

Q : R E S O N A N C E P A R A M E T E R S AND P WAVE S T R E N G T H F U N C T I O N 
A L S O R E Q U I R E D o 

O : FOR F I S S I O N P R O D U C T C A L C U L A T I O N S AND A S T R O P H Y S I C S o 

4 8 C A D M I U M 1 1 3 N E U T R C N C A P T U R E CROSS S E C T I O N 

2 3 2 0 6 ; l O O o EV 5 o OX 3 FR Ho T E L L I E R SAC 

0 : C O N T R O L A N D P O I S O N ; 

4 9 I N D I U M N E U T R O N . E N E R G Y D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

2 0 2 0 1 2 4o 0 0 MEV 7 o O C MEV 3 J A P K o N A K A M U R A F E 

A : A C C U R A C Y R E Q U I R E D TO B E T T E R T H A N 2 0 o 0 P E R C E N T o 
0 : FOR I N V E S T I G A T I O N OF L E V E L D E N S I T Y P A R A M E T E R S o 

4 9 I N D I U M N E U T R O N C A P T U R E CROSS S E C T I O N 

2 - E 2 0 0 2 l o C 0 E - C 4 EV 2 0 G o E V S o O X 2 SWC Ho H A E G G B L O M AE 

M : NEW R E Q U E S T ; 

4 9 I N D I U M 1 1 S N E U T R O N I N E L A S T I C CROSS S E C T I O N 

6 5 2 . 1 5 0 1 So 0 MEV 3 c CX 1 GER M c K U E C H L E K F K 

0 : C R O S S S E C T I O N L E A D I N G TO I S O M E R I C S T A T E A F T E R 
GAMMA D E - E X C I T A T I O N I S N E E D E D o 

O : T H R E S H O L D D E T E C T O R o 

1 4 2 . 1 1 6 2 o 0 X 1 EUR N E U T R O N D O S I M E T R Y GROUP G E L 

0 : P R O D U C T I O N O F I N - 1 1 5 ( 4 c 5 HOUR I I S O M E R o 
A V E R A G E C R O S S S E C T I O N I N A U - 2 3 5 F I S S I O N S P E C T R U M 

D E S I R E D c 
0 : FOR N O R M A L I Z A T I O N O F A V E R A G E C R O S S S E C T I O N S FOR 

D O S I M E T R Y P U R P O S E Sc 

S T A T U S S T A T U S 

MOL F A B R Y * - 7C H E L S I N K I 2 £ 3 5 ( 1 9 7 0 ) . E V A L U A T I O N ; 

K TO K O B A Y A S H I • - J N E 2 7 7 4 1 ( 1 9 7 3 ) . D A T A 3 o 4 TO 4 o 9 MEV 

NDC S C H E T T + - E A N D C - 5 5 ( 1 9 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S O F J A N U A R Y 1 9 7 4 , 

CRC S A N T R Y + - 1 S W A S H , D A T A FRCM Co 3 TG 1 5 MEVo 

4 9 _ I N D I U M 1 1 5 N E U T R O N _ P H 0 T 0 N P R O D U C T I O N C R O S S S E C T I O N j N I N E L A S T I C S C A T 0 

6 5 2 1 9 4 5o 0 0 MEV 1 5 o 0 MEV 1 0 o ( ^ X 2 SWT Jo B R U N N E R WUR 

O : F O R M A T I O N O F T H E 4 o 5 HOUR I S O M E R ( E * = o 3 3 S M E V I o o: FOR FAST FLUX MEASUREMENTSc 
5 0 _ T I N 1 2 £ _ N E U T R O N _ C A P T U R E CROSS S E C T I O N 

651502 2 5 o 3 MV 2 C A N wo H= W A L K E R CRC 

A : A C C U R A C Y R E Q U I R E D 1 2 0 B A R N S o 
O : F I S S I O N P R O D U C T . UNKNOWN C R O S S S E C T I O N o 

S I A N T I M O N Y 1 2 1 N E U T R C N N . 2 N 

2 4 2 5 4 2 1 5 o 0 MEV 2 0 o 0 X 3 FR Ac M 1 C H A U D O N BRC 

o : FOR ACT I V A T I O N o 

5 1 A N T I M O N Y 1 2 3 N E U T R C N N . 2 N 

2 4 2 0 4 2 1 5 o 0 MEV 2 0 o 0 X 3 FR Ao M I C H A U D O N BRC 

o : F O R A C T I V A T I O N c 
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51 ANTIMONY 125 CAPTURE CROSS SECTION 

6 S 1 6 0 6 2 So 3 MV CAN Wo Ho WALKER CRC 

A : ACCURACY R E Q U I R E D 3 0 0 BARNSo 
O : F I S S I O N P R O D U C T , UNKNOWN CROSS S E C T I O N o 

5 1 A N T I M O N Y 1 2 7 N E U T R O N C A P T U R E CROSS S E C T I O N 

6 5 1 6 0 5 2 So 3 WV N WoHc WALKER CRC 

A : ACCURACY R E Q U I R E D 4 0 0 0 BARNSo 
O : F I S S I O N P R O D U C T , UNKNOWN C R O S S S E C T I O N o 

5 2 T E L L U R I U M 1 2 7 C A P T U R E CROSS S E C T I O N 

6 2 1 0 2 2 l o O O MV l o 0 0 EV A R o E H R L I C H KAP 

o : R A D I O A C T I V E TARGET 1 0 5 DAY ISOMERo 
T H E R M A L OR T H E R M A L AVERAGE V A L U E U S E F U L c 

0 : N E E D E D FOR C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N S o 

6 5 1 5 1 0 N Wo Ho WALKER CRC 

0 : FOR THE I S O M E R I C S T A T E ( 1 0 5 0 ) c 
A : ACCURACY R E Q U I R E D 9 0 0 B A R N S o 
0 : F I S S I O N PRODUCTc 

5 2 T E L L U R I U M 1 2 9 NEUTRCN C A P T U R E CROSS S E C T I O N 

6 5 1 6 1 1 N Wo Ho WALKER CRC 

Q : FOR T H E I S O M E R I C S T A T E ( 3 3 D i e 
A : ACCURACY R E Q U I R E O 1 0 0 0 B A R N S o 
0 : F I S S I O N PROOUCTo 

5 2 T E L L U R I U M 1 3 2 NEUTRON C A P T U R E CROSS S E C T I O N 

6 2 1 0 2 3 2 So 3 MV 1 o 0 0 EV N o S T E E N BET 

Q : 
A : 

R A D I O A C T I V E T A R G E T 7 8 HOUR So 
ACCURACY 1C P E R C E N T I F C R O S S S E C T I O N L A R G E R THAN 

2 5 0 0 BARNSo 
A B O V E I EV R E S O N A N C E I N T E G R A L WANTED TO 2 0 PERCENT 

I F BETWEEN 2 = 0 0 AND 2 5 0 0 0 B A R N S AND 1 0 PERCENT 
I F L A R G E R THAN 2 5 0 0 0 BARNSo 

FOR C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N S o 
S U B S T A N T I A L M O D I F I C A T I O N S o 

5 3 I O D I N E 1 2 7 

2 4 2 1 3 4 1 O o 0 MEV 14o 6 MEV S o O X 2 EUR NEUTRON D O S I M E T R Y GROUP G E L 

0 : FOR NEUTRON D O S I M E T R Y U S I N G SPECTRUM U N F O L D I N G METHODSo 
MORE THAN 2 5 P E R C E N T D I S C R E P A N C Y BETWEEN I N T E G R A L 

AND D I F F E R E N T I A L MEASUREMENTSo 

S T A T U S S T A T U S 

NOC S C H E T T + - E A N C C - 5 5 ( 1 9 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L DATA A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 o 

5 3 I O D I N E 1 2 9 NEUTRON C A P T U R E CROSS s I c T I O N 

2 4 1 5 6 7 l o O O KEV 10o 0 MEV Ro Eo SCHENTER HED 

Q : R A D I O A C T I V E T A R G E T - 1 5 c 9 M I L L I O N YEARSo 
O : C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N FOR F A S T 

REACTORSo 
M: NEW REQUESTO 

5 3 I O D I N E 1 3 3 NEUTRON C A P T U R E CROSS S E C T I O N 

6 2 1 0 2 4 l o O O MV 1o 0 0 KEV 2 0 o 0 X N O S T E E N BET 

0 : R A D I O A C T I V E T A R G E T 2 1 HOUR So 
A : ACCURACY 1C P E R C E N T I F CROSS S E C T I O N L A R G E R THAN 

9 0 0 0 B A R N S o 
ABOVE 1 EV RESONANCE I N T E G R A L WANTED TO 2 0 PERCENT 

I F BETWEEN 9 0 0 0 AND 9 0 0 0 0 B A R N S AND 1 0 PERCENT 
I F L A R G E R THAN 9 0 0 0 0 B A R N S o 

0 : WANTED FOR F I S S I O N PRODUCT P O I S O N C A L C U L A T I O N S o 

5 4 XENON 1 3 1 NEUTRON C A P T U R E CROSS S E C T I O N 

6 2 1 0 2 5 l o O O MV l o 0 0 KEV l O o O X 

o: 
M : 

N c S T E E N 
Bo HUTCH I N S 

BET 
GEB 

T H E R M A L CROSS S E C T I O N AND RESONANCE I N T E G R A L 
WANTEDo 

E N E R G I E S A B O V E 1 EV OF I N T E R E S T TO G I V E 1 0 PERCENT 
ACCURACY I N RESONANCE I N T E G R A L o 

F I S S I O N PROOUCTo 
S U B S T A N T I A L MOD I F I C A T I O N S o 

2 3 2 0 6 4 lOoO MV SoOO KEV l O o O X FR Ho T E L L I E R SAC 

0 : REACTOR C A L C U L A T I O N S o 
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54 XENON 131 NEUTRCN CAPTURE CROSS SECTION (CONTINUED) 

7 5 2 2 1 4 1 COc E V 4GOo KEV 2 0 o OX 1 J A P S o I I J I M A NPG 
H o M A T S U N O B U S A E 

O : D E S I R E D W I T H LOWER P R I O R I T Y FOR W I D E R E N E R G Y R A N G E 
0 : FOR F A S T R E A C T O R C A L C U L A T I O N S o 

NO E X P E R I M E N T A L D A T A FROM 1 0 0 E V TO 4 0 0 K E V o 
M : NEW R E O U E S T o 

S T A T U S S T A T U S 

N P G I I J I M A + ( 1 5 7 5 ) . NO E X P E R I M E N T A L D A T A FROM 1 0 0 EV TO 4 0 0 K E V o 

5 4 X E N O N 1 3 3 N E U T R O N ' C A P T U R E CROSS S E C T I O N 

6 2 1 2 2 2 2 S o 3 MV l O o O X 2 U S A S c H U T C H I N S G E B 

a : R A D I O A C T I V E T A R G E T 5O 3 D A Y S o 
T H E R M A L OR T H E R M A L A V E R A G E V A L U E WANTEDo 

o : W A N T E D FOR F I S S I O N P R O D U C T P O I S O N C A L C U L A T I O N S o 

2 1 2 2 4 5 l o 0 0 MV 1o 0 0 KEV S o O X 3 D E N C o F o H O E J E R U P R I S 

o : W A N T E D FOR F I S S I O N P R O D U C T C A L C U L A T I ON So 

2 4 1 2 6 6 1o 0 0 MV So 0 0 K E V 3 o 0 X 2 U S A N o S T E E N B E T 

a : R A D I O A C T I V E T A R G E T - So 2 5 OA Yo 
T H E R M A L C R O S S S E C T I O N A N D R E S O N A N C E I N T E G R A L 

W A N T E D o 
O : FOR F I S S I O N P R O D U C T P O I S O N C A L C U L A T I O N S o 
M : NEW R E Q U E S T c 

S T A T U S S T A T U S 

MCM K E N N E T T + - ^ I N 5 2 5 3 ( 1 9 5 8 ) . T H E R M A L V A L U E o 

S A C R I B O N o - 7 3 B 0 L C G N A 1 2 3 5 , E V A L U A T I O N F O R T H E R M A L A N D F I S S I O N S P E C T R A c 

5 4 XENON 1 3 5 N E U T R C N C A P T U R E CROSS S E C T I O N 

6 2 1 2 2 £ 1o 0 0 MV 2o 0 0 EV So OX 2 U S A R c h c C A H L B E R G GA 

a : R A D I O A C T I V E T A R G E T 9 o 3 HOURSo 
0 : FOR D E S I G N O F T H O R I U M C Y C L E R E A C T O R S o 

Z 5 2 2 6 5 1 Oo 0 MV 5o 0 0 KEV l O o O X 2 FR H o T E L L I E R SAC 

O : R E A C T O R C A L C U L A T I O N S C 

2 4 1 S 8 S 1o CO MV So 0 0 K E V S o O X 1 U S A N o S T E E N B E T 

O : R A D I O A C T I V E T A R G E T - 9 c 1 7 HOURo 
T H E R M A L C R O S S S E C T I O N A N D R E S O N A N C E I N T E G R A L 

W A N T E D TO 3 P E R C E N T o 
0 : FOR F I S S I O N P R O D U C T P O I S O N C A L C U L A T I O N S o 
M: NEW R E Q U E S T C 

5 4 X E N O N 1 3 5 N E U T R C N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

6 2 1 2 2 S 2 So 3 MV 2 U S A R o E h R L I C H K A P 

O : R A D I O A C T I V E T A R G E T 9 o 2 HOURSo 
GAMMA RAY S P E C T R A W A N T E D FOR GAMMA R A Y E N E R G I E S 

B E T W E E N 1 A N D E MEVo 
A : GAMMA R E S O L U T I O N 1 0 - 2 0 P E R C E N T o 
o : N E E D E D FOR GAMMA S H I E L D I N G AND H E A T I N G 

C A L C U L A T I O N S o 

5 5 C E S I U M 1 3 3 N E U T R O N I N E L A S T I C CROSS S E C T I O N 

2 2 2 2 6 6 1 So 0 MEV S O o O X 1 FR J o Y o B A R R E C A D 

O : F I S S I O N P R O D U C T E F F E C T I N F A S T R E A C T O R S o 

S T A T U S S T A T U S 

S A C R I B O N o - 7 3 B 0 L C G N A 1 2 3 5 . R E V I E W o 

55 CESIUM 133 SIuTRON ABSORPTICN CROSS SECTloN 

2 3 2 S 6 S SOOo EV 1 5 o 0 MEV 3 0 o OX 2 F f i C c O E V I L L E R S S A C 

O : FOR F A S T R E A C T O R C A L C U L A T I O N S o 

5 5 C E S I U M 1 3 3 N E U T R C N C A P T U R E C R O S S S E C T I O N 

6 2 1 3 3 5 1 o 0 0 MV l o 0 0 K E V l O o O X 1 U S A B o H U T C H I N S GEB 

Q : T H E R M A L C R O S S S E C T I O N A N D R E S O N A N C E I N T E G R A L 
WANTEOo 

O : FOR F I S S I O N P R O D U C T P O I S O N C A L C U L A T I O N S o 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

6 2 1 2 3 1 l o O O MV 1o 0 0 K E V l O o O X 2 U S A N o S T E E N B E T 

a: T H E R M A L C R O S S S E C T I O N A N D R E S O N A N C E I N T E G R A L 
WANTEDo 

0 : FOR F I S S I O N P R O D U C T P O I S O N C A L C U L A T I O N So 
M : NEW R E Q U E S T o 
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55 CESIUM 133 NEUTRON CAPTURE CROSS SECTION < CONTINUED) 

6 1 - 1 3 5 2 Oo 5 0 EV l o 0 0 KEV l O o O X 1 USA E o H U T C H I N S GEB 
N o S T E E N B E T 

O : FOR C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N S o 

1 2 2 0 6 2 1Oo 0 MV 5o 0 0 KEV I C o O X 1 FR Ho T E L L I E R SAC 

O : BURN UP P H Y S I C S c 

2 2 2 0 6 5 5 OOo E V 2 OOo KEV I C o O X 1 FR J o Y a BARRE CAD 

o: R E L A T I V E V A L U E VERSUS ENERGY OR V A L U E R E L A T I V E 
TO C A P T U R E I N ANOTHER N U C L E U S SUCH A S U - 2 3 8 o 

0 : F I S S I O N PRODUCT E F F E C T I N F A S T R E A C T O R S o 

2 5 2 0 1 5 1 0 0 c EV 4 OOo KEV 2 0 o 0 X 1 J A P So I I J IMA NPG 
H o M A T S U N O B U SAE 

0 : D E S I R E D W I T H LOWER P R I O R I T Y FOR W I D E R ENERGY RANGE 
0 : FOR F A S T REACTOR C A L C U L A T I O N S o 
M: NEW R E Q U E S T , 

S T A T U S S T A T U S 

SAC R I B O N o - 7 3 B 0 L C G N A 1 2 3 5 . REV I E W . T H E R M A L TC 3 0 KEV A L S O F I S S I O N NEUTRON SPECTRUM AVERAGEo 

BOR R I G A U D + - N F / A 1 7 6 5 4 5 ( 1 5 7 1 ) , AT 1 4 o 0 MEVo 

K F K KOMPE - N P / A 1 3 3 5 1 3 ( 1 9 6 5 ) . FROM 10 KEV TO 1 5 0 KEV 

WUR WIODER - P R E C I S E D A T A FROM O o O l TC 4 5 E V . TO BE P U B L I S H E D I N N S E , 

N P G I I J I M A + ( 1 5 7 5 I o MANY E X P E R I M E N T A L D A T A BELOW 1 5 M E V , BUT S Y S T E M A T I C D I S C R E P A N C I E S ARE 
OBSERVED ABOVE 1 0 KEVo 

5 5 C E S I U M 1 3 5 N E U T R O N C A P T U R E CROSS S E C T I O N 

2 5 2 0 2 0 5OOo EV 2 0 0 o KEV J o Y o E A R R E CAD 

R E L A T I V E V A L U E VERSUS ENERGY OR V A L U E R E L A T I V E 
TO C A P T U R E I N ANOTHER N U C L E U S SUCH A S U - 2 3 8 o 

F I S S I O N PRODUCT E F F E C T I N F A S T R E A C T O R S o 

2 4 1 0 9 0 1o 0 0 MV 1Oo 0 KEV l O o O X N c S T E E N B E T 

R A D I O A C T I V E TARGET - 3o 3 M I L L I O N YEARSo 
T H E R M A L CROSS S E C T I O N AND RESONANCE I N T E G R A L 

W A N T E D , 
FOR F I S S I O N PRODUCT P O I S O N C A L C U L A T I O N S o 
NEW R E Q U E S T , 

2 4 1 3 9 1 1o 0 0 K E V 

2 5 2 0 1 6 1 OOo E V 

1 0 o 0 MEV l O o O X R o E o S C H E N T E R HED 

0 : R A D I O A C T I V E TARGET - 3c 3 M I L L I O N YEARSo 
O : C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N FOR F A S T 

R E A C T O R S c 
M: NEW R E Q U E S T , 

So 1 1 J I M A 
H o M A T S U N O B U 

NPG 
SAE 

O : D E S I R E D W I T H LOWER P R I O R I T Y FOR WIDER ENERGY RANGE 
0 : FOR F A S T REACTOR C A L C U L A T I O N S o 

NO E X P E R I M E N T A L DATA FROM 1 0 0 EV TO 4 0 0 KEVo 
M: NEW REQUESTc 

5 6 B A R I U M 1 3 6 NEUTRON C A P T U R E CROSS S E C T I O N 

6 5 3 0 2 3 1 Oo 0 KEV L J o L , S Y M O N D S AUA 

0 : RESONANCE P A R A M E T E R S A L S O R E Q U I R E D , 
P AND D WAVE S T R E N G T H F U N C T I O N S A L S O N E E D E D , 

O : FOR F I S S I O N PRODUCT C A L C U L A T I O N S AND A S T R O P H Y S I C S , 

5 8 C E R I U M 1 4 4 C A P T U R E CROSS S E C T I O N 

2 4 1 0 5 3 1o 0 0 KEV 1 0 , 0 MEV R o E o S C H E N T E R HED 

O : R A D I O A C T I V E T A R G E T - 2 8 4 DAYo 
O : C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N FOR F A S T 

REACTORSo 
M : NEW REQUESTC 

5 9 P R A S E O D Y M I U M 1 4 1 C A P T U R E CROSS S E C T I O N 

2 4 1 0 9 2 1o 0 0 MV 

S T A T U S -

DEB 

DEB 

A N L 

ORL 

1Oo 0 KEV l O o O X N o S T E E N BET 

0 : T H E R M A L CROSS S E C T I O N AND RESONANCE I N T E C 
WANTEDo 

0 : FOR F I S S I O N PRODUCT P O I S O N C A L C U L A T I O N S o 
R E S O L V E U N C E R T A I N T I E S I N A V A I L A B L E D A T A , 

M : NEW R E Q U E S T c 

C S I K A I + - N F / A 5 5 2 2 9 ( 1 9 6 8 ) o 

P E T O + - J N E 2 1 7 5 7 ( 1 9 6 7 ) , 

S T U P E G I A t - J N E 2 2 2 6 7 ( 1 5 6 8 ) o 

M A C K L I N + - ( 1 5 7 4 ) , P R E L I M I N A R Y D A T A 2 o 5 TC 5 0 0 KEV 
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59 PRASEODYMIUM 1 41 RESCNANCE PARAMETERS 

6 S 2 2 1 4 So 0 0 K E V 

0 : 
A : 

P A R T I A L R A D I A T I O N W I D T H S N E E D E D o 
A C C U R A C Y R E Q U I R E D TO B E T T E R T H A N I S P E R C E N T o 

6 0 N E O D Y M I U M 1 4 3 C A P T U R E CROSS S E C T I O N 

6 2 1 5 3 4 1o 0 0 K E V l O o O X N c S T E E N 
B o HUT C H I N S 

B E T 
GEB 

o : 
M : 

T H E R M A L C R O S S S E C T I O N A N D R E S O N A N C E I N T E G R A L 
W A N T E D : 

E N E R G I E S A B O V E l o t EV O F I N T E R E S T TO G I V E 1 0 
P E R C E N T I N R E S O N A N C E I N T E G R A L o 

FOR C A L C U L A T I O N OF F I S S I O N P R O D U C T P O I S O N S o 
S U B S T A N T I A L M O D I F I C A T I O N S o 

7 3 2 5 7 1 1Oo 0 MV So 0 0 K E V l O o O X FR H o T E L L I E R SAC 

0 : B U R N UP P H Y S I C S c 

2 3 2 5 2 2 5 0 0 = E V 2 0 0 o K E V l O o O X FR J o Y : B A R R E C A D 

O : B U R N U P P H Y S I C S o 

2 5 2 5 1 2 l O O o E V 

S T A T U S -

4 0 0 o K E V 2 0 o 0 X S c l I J I M A 
H c M A T S U N O S U 

N P G 
S A E 
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O : M E A S U R E M E N T O F I N E L A S T I C S C A T T E R I N G TO G R O U P S OF 
L E V E L S R E Q U I R EOc 

6 3 E U R O P I U M N E U T R C N E N E R G Y D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

6 5 2 2 5 6 2o 0 0 MEV 1 O o 0 MEV 2 0 o OX 3 GER F o W E L L E R K F K 

6 3 E U R O P I U M N E U T R C N C A P T U R E CROSS S E C T I O N 

6 5 2 2 5 5 2 0 0 c K E V 2o 0 0 MEV l O o O X 2 GER F o W E L L E R K F K 

2 5 2 1 1 1 l O C o E V SOOo KEV l O c O X 1 U K C c Go C A M P B E L L W I N 

0 : FOR F A S T R E A C T O R S : 

STA T U S 

HAR MOXONo - ( 1 5 7 4 ) • SOME D A T A A V A I L A B L E , F U R T H E R WORK I N P R O G R E S S c 

K F K C H O U + - J N E 2 7 E l l ( 1 9 7 3 ) , D A T A 1 EV TO SO K E V o 

6 3 E U R O P I U M 1 5 1 N E U T R C N C A P T U R E CROSS S E C T I O N 

6 5 5 0 2 5 1o 0 0 (/V 1 Oo 0 EV S o O X 2 DDR D o A L E E R T ROS 

0 : C R O S S S E C T I O N D A T A N E E D E D FOR E V A L U A T I O N OF 
M E A S U R E D A C T I V A T I O N R A T E S BY M E A N S OF F O I L S 
( E S P E C I A L L Y S P E C T R A L I N D I C E S ) FOR T H E R M A L 
N E U T R O N F L U X E S o 

6 5 3 3 2 6 l o 0 0 E V S o O X 2 B U L Vc C H R I S T O V BAC 

0 : FOR A C T I V A T I O N D E T E C T O R S FOR T H E R M A L N E U T R O N F L U X 
D E T E R M I N A T I O N c 

2 3 2 3 6 4 2 5 o 3 MV 5o 0 0 K E V S o O X 3 FR H o T E L L I E R SAC 

0 : R E A C T O R C A L C U L A T I O N S , 

2 4 1 3 9 5 1o 0 0 K E V 1o 0 0 MEV 5 o OX 1 U S A P o Be H E M M I G AEC 

M : NEW R E Q U E S T c 

2 4 1 1 0 2 l o O O K E V l o 0 0 MEV l O o O X 2 U S A Po Be H E M M I G AEC 
F o G o P E R E Y ORL 

0 
M 

: R A T I O GROUND S T A T E TO I S O M E R C A P T U R E WANTEDo 
: NEW R E Q U E S T , 

S T A T U S 

MOL P O O R T M A N S + - N F / A 1 7 2 4 8 5 ( 1 9 7 1 ) , D A T A o 0 2 TO o 6 5 EVo 

N P L R V V E S - J N E 2 5 1 2 9 ( 1 9 7 0 ) , T H E R M A L V A L U E o 

L R L C Z I R R + - U C R L - 5 0 8 0 4 ( 1 5 7 0 ) . D A T A 2 0 0 EV T O 1 2 K E V 

L R L N E T H A W A Y o - N F / A 1 6 0 6 3 5 ( 1 5 7 2 ) , D A T A N E A R 1 4 MEVo 

R P I K N C X + - U S N D C - 1 1 2 2 0 ( 1 5 7 4 ) . I N P R O G R E S S 2 0 EV TO 1 0 0 K E V c 

WUR W I D O E K - P R E C I E E D A T A FRCW O o O l TC 1 o 5 E V . T O BE P U B L I S H E D I N N S E o 

6 3 E U R O P I U M 1 5 1 N E U T R O N C A P T U R E GAMMA RAY S P E C T R U M 

2 4 1 1 0 0 l o O O KEV 1o 0 0 MEV l O c O X 2 U S A Pe Be H E M M I G A E C 
F o G o P E R E Y O R L 

M : NEW R E Q U E S T o 

6 3 E U R O P I U M 1 5 1 N E U T R C N R E S O N A N C E P A R A M E T E R S 

6 5 2 2 6 0 20o 0 E V 2 0 0 o E V l O o O X 2 GER F o W E L L E R K F K 

0 : N E U T R O N A N D C A P T U R E W I D T H N E E D E D o 

S T A T U S 

C O L R A H N + - P R / C 6 2 5 1 ( 1 9 7 2 ) , P A R A M E T E R S FROM Oo 3 2 TO 9 9 EVo 

6 3 E U R O P I U M 1 5 1 N E U T R O N C A P T U R E R E S O N A N C E I N T E G R A L 

6 5 3 3 2 2 2 So 3 MV l O o 0 K E V S o O X 2 DDR O c A L B E R T ROS 

0 : C R O S S S E C T I O N D A T A N E E D E D FOR E V A L U A T I O N OF 
M E A S U R E D A C T I V A T I O N R A T E S BY M E A N S OF F O I L S 
( E S P E C I A L L Y S P E C T R A L I N D I C E S ) FOR T H E R M A L 
N E U T R O N F L U X E S o 
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63 EUROPIUM 151 NEUTPCN CAPTURE RESONANCE INTEGRAL (CONTINUED) 

6S2Q2S V o C H R I S T O V BAC 

O : FOR A C T I V A T I O N D E T E C T O R S FOR T H E R M A L N E U T R O N F L U X 
D E T E R M I N A T I O N o 

6 3 E U R O P I U M 1 5 3 NEUTRCN C A P T U R E CROSS S E C T I O N 

6 Z 1 C 6 4 l o C O MV 1 , 0 0 KEV Bo HUT C H I N S GEB 

A : ACCURACY OF 2 P E R C E N T NEAR THERMAL AND 5 PERCENT 
A B O V E o 

E N E R G I E S ABOVE 1 EV OF I N T E R E S T TO G I V E 
RESONANCE I N T E G R A L TO 10 P E R C E N T , 

O : FOR C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N , 

2220S2 1 , 0 0 E V 5 , 0 0 KEV FR He T E L L I E R SAC 

0 : REACTOR C A L C U L A T I O N S o 

Z.411Q3 5o 0 0 KEV 1 0,0* A N o S T E E N B E T 

0 : T H E R M A L CROSS S E C T I O N AND R I WANTEDo 
0 : FOR F I S S I O N PRODUCT P O I S O N C A L C U L A T I O N S o 
M: NEW R E Q U E S T ; 

7311OS 1 o 0 0 KEV 1o 0 0 MEV 1 USA Po Be H E M M I G 

M: NEW R E Q U E S T c 

Z52022 4Oo 0 KEV 4 0 0 o 3 0 , 0 * So I I J IMA 
H o M A T S U N O B U 

NPG 
SAE 

Q : D E S I R E D W I T H LOWER P R I O R I T Y FOR WIDER ENERGY RANGE 
O : FOR F A S T REACTOR C A L C U L A T I O N S o 

NO E X P E R I M E N T A L DATA FROM 4 0 KEV TO 4 0 0 KEVo 
M: NEW R E Q U E S T o 

R P I 

L A S 

DUB 

WUR 

KNCX + - U S N D C - 1 1 2 2 0 ( 1 5 7 4 ) , I N PROGRESS 2 0 EV TO 1 0 0 K E V , 

HARLOW* - t e W A S H I N G T O N P , 8 3 7 ( 1 9 6 8 ) , 2 5 EV TO 1 0 K E V 

K C N K S + - SNP 7 3 1 3 ( 1 9 6 8 1 , 1 EV TO 5 0 K E V , 

WIDOER - P R E C I S E D A T A FROM O o O l TO 1 0 E V . TO BE P U B L I S H E D I N N S E , 

ERROR A T THERMAL 1 5 P E R C E N T , A T L E A S T 8 PERCENT I N REST OF ENERGY R A N G E , 

- S T A T U S 

6 3 E U R O P I U M 1 5 3 NEUTRCN C A P T U R E GAMMA RAY SPECTRUM 

Z31106 1 , 0 0 KEV 1 , 0 0 MEV 2 USA Po Bo h E M M I G 
Fo G ; P E R EY 

M: NEW REQUESTC 

R E S C N A N C E P A R A M E T E R S 

AEC 
ORL 

6 3 E U R O P I U M 1 5 3 N E U T R C N 

£52262 2 5 o 0 EV 2 0 0 o GER F o W E L L E R KFK 

a : NEUTRON AND C A P T U R E W I D T H N E E D E D , 
o : F I S S I O N PRODUCT I M P O R T A N T I N F A S T REACTOR BURNUP 

C A L C U L A T I O N S o 

6 3 E U R O P I U M 1 5 4 C A P T U R E CROSS S E C T I O N 

£ 2 1 £ £ £ 1 o 0 0 MV 1 o 0 0 KEV l O o O X 2 USA N o S T E E N BET 
B o H U T C H I N S GEB 

0 : R A D I O A C T I V E TARGET - 8o 6 YEARSo 
T H E R M A L CROSS S E C T I O N AND R I WANTEDo 
RESONANCE P A R A M E T E R S W A N T E D , 

A : E N E R G I E S ABOVE 1 EV OF I N T E R E S T TO G I V E RESONANCE 
I N T E G R A L TO 10 P E R C E N T o 

O : FOR C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N S , 
M : S U B S T A N T I A L M O D I F I C A T I O N S , 

S T A T U S S T A T U S 

A N L H A Y D E N + - PR 7 = 1 5 0 0 ( 1 9 4 9 ) , T H E R M A L V A L U E W I T H 1 5 P E R C E N T E R R O R , 

6 3 E U R O P I U M 1 5 5 NEUTRON C A P T U R E CROSS S E C T I O N 

631Q6H 1 , 0 0 MV 1 , 0 0 KEV 1 OoOX N o S T E E N 
B o H U T C H I N S 

B E T 
GEB 

R A D I O A C T I V E TARGET - 4 c 8 YEARSo 
T H E R M A L CROSS S E C T I O N AND R I WANTED, 
RESONANCE P A R A M E T E R S N E E D E D , 
E N E R G I E S A B O V E 1 EV OF I N T E R E S T TO G I V E RESONANCE 

I N T E G R A L TO 1 0 P E R C E N T o 
FOR C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N S o 
S U B S T A N T I A L M O D I F I C A T I O N S o 

Z 1 2 0 5 0 1o 0 0 MV 1 , 0 0 KEV 5 o 0 X C o F o H O E J E R U P R I S 

WANTED FOR F I S S I O N PRODUCT C A L C U L A T I ONSo-

7 3 1 1 0 a 1 , 0 0 KEV 1 0 , 0 MEV 2 0 o 0 X R o E o S C H E N T E R HED 

Q : R A D I O A C T I V E TARGET - 4o 8 YEARSo 
0 : C A L C U L A T I O N S OF F I S S I O N PRODUCT P O I S O N FOR F A S T 

R E A C T O R S , 
M: NEW R E Q U E S T c 
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6 5 1 5 1 5 2 So 3 MV 3 CAN Wo Ho W A L K E R CRC 

A : R E Q U I R E O W I T H A TOO B A R N A C C U R A C Y O 
o : F I S S I O N P R O D U C T W I T H UNKNOWN C R O S S S E C T I O N o 

6 4 G A D O L I N I U M N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

6 2 1 5 7 0 1o 5 0 MEV 1Oo 0 MEV I C o O X 1 USA E c h U T C H I N S G E B 
S T A T U S ST AT US 

USA U S N D C o B E L I E V E S T H A T A V A I L A B I L I T Y CF I S O T G F I C S A M P L E S WOULD MAKE M E A S U R E M E N T S MORE A T T R A C T I V E c 

6 4 G A D 0 L I N I U M N E U T R O N N E U T R O N E M I S S I O N C R O S S S E C T I O N 

6 J 1 5 Z 1 1o 5 0 MEV 1Oo 0 MEV 1 S o O X 1 USA B o H U T C H I N S G E B 

0 : S E C O N D A R Y E N E R G Y - A N G L E D I S T R I B U T I O N S R E Q U I R E D o 
A : I N C I D E N T A N D E X I T R E S O L U T I O N I S P E R C E N T o 
0 : FOR D E S I G N O F T H E R M A L R E A C T O R S H A V I N G A P P R E C I A B L E 

Q U A N T I T I E S O F GDo 

6 4 G A D O L I N I U M N E U T R C N C A P T U R E R E S O N A N C E I N T E G R A L 

6 5 1 1 6 0 Co SO EV S o O X 1 USA B o H U T C H I N S G E B 

0 : FOR E V A L U A T I N G R E S O N A N C E P A R A M E T E R S o 

6 4 G A D O L I N I U M 1 5 S N E U T P C N C A P T U R E CROSS S E C T I O N 

6 2 1 0 2 2 Oo 5 0 E V l o 0 0 K E V S o O X 1 USA Bo h U T C H I N S G E B 

A : E N E R G I E S A B O V E 1 EV O F I N T E R E S T TO G I V E R E S O N A N C E 
I N T E G R A L T O 5 P E R C E N T o 

0 : N E E D E D TO D E F I N E N E G A T I V E E N E R G Y R E S O N A N C E I N 
E I T H E R G D - 1 5 5 OR G D - 1 5 7 o 

M : S U B S T A N T I A L M O D I F I C A T I O N S o 

2 J 2 0 6 6 1 Co 0 MV 5o 0 0 K E V S o O X 2 FR H o T E L L I E R SAC 

O : C O N S U M A B L E P O I S O N o 

2 4 2 0 2 1 1Oo 0 K E V 2 SWO H o H A E G G B L O M A E 

A : A C C U R A C Y 3 P E R C E N T TO 1 0 E V , 1 0 P E R C E N T A B O V E o 
0 : T H E R M A L R E A C T O R C A L C U L A T I O N S o 

6 4 G A D O L I N I U M 1 5 5 N E U T R C N R E S O N A N C E P A R A M E T E R S 

6 5 1 1 6 2 SOOo E V l O o O X 1 USA B o H U T C H I N S GEB 

0 : N E U T R O N A N D C A P T U R E W I D T H N E E D E D o 
M I N I M U M E N E R G Y MUST I N C L U D E L O W E S T R E S O L V E D 

R E S O N A N C E , 
o : R E Q U I R E D TO V E R I F Y E X I S T I N G M E A S U R E M E N T S o 

6 4 G A D O L I N I U M 1 5 5 N E U T R C N C A P T U R E R E S O N A N C E I N T E G R A L 

6 5 1 1 6 1 0 = 5 0 E V S o O X Bo H U T C H I N S GEB 

O : E N E R G Y R E Q U E S T E D I S A M I N I M U M V A L U E O N L Y o 
O : FOR E V A L U A T I N G R E S O N A N C E P A R A M E T E R S o 

N E E D E D TO D E F I N E N E G A T I V E E N E R G Y R E S O N A N C E I N 
E I T H E R G D - 1 5 5 OR G O - 1 5 7 o 

M : S U B S T A N T I A L M O D I F I C A T I O N S o 

6 4 G A D O L I N I U M 1 5 6 N E U T R O N C A P T U R E CROSS S E C T I O N 

6 2 1 5 2 3 1O 0 0 MV l o O O K E V A B o H U T C H I N S G E B 

A : E N E R G I E S A B O V E 1 EV OF I N T E R E S T TO G I V E R E S O N A N C E 
I N T E G R A L TO 5 P E R C E N T o 

0 : FOR C A L C U L A T I N G O F BURN UP I N T H E R M A L R E A C T O R S o 

6 4 G A D O L I N I U M I 5 6 N E U T R C N R E S O N A N C E P A R A M E T E R S 

6 5 1 1 6 2 2o 0 0 K E V B o H U T C H I N S G E B 

Q : N E U T R O N A N D C A P T U R E W I D T H N E E D E D o 
M I N I M U M E N E R G Y TO I N C L U D E L O W E S T R E S O L V E D 

R E S O N A N C E o 
0 : R E Q U I R E D TO V E R I F Y E X I S T I N G M E A S U R E M E N T S o 

6 4 G A D O L I N I U M 1 5 6 N E U T R C N C A P T U R E R E S O N A N C E I N T E G R A L 

6 5 1 2 5 5 Oo 5 0 E V 5 O C X 1 USA B o H U T C H I N S G E B 

o : FOR E V A L U A T I N G R E S O N A N C E P A R A M E T E R S o 
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61 PROMETHIUM 145 NEUTRCN CAPTURE CROSS SECTION 

6 7 - 1 0 7 4 CO 5 0 EV 1o 0 0 KEV 5 o O X A Eo H U T C H I N S GEB 

A : E N E R G I E S ABOVE 1 EV OF I N T E R E S T TO G I V E RESONANCE 
I N T E G R A L TO 5 P E R C E N T c 

0 : FOR C A L C U L A T I O N 0 = BURN UP I N T H E R M A L REACTORSo 

2 - 1 2 0 5 1 1 o 0 0 MV 1o 0 0 KEV 5 o O X N C o F o H O E J E R U P R I S 

0 : * ANTED FOR F I S S I O N PRODUCT C A L C U L A T I O N S o 

2 2 2 0 5 2 1Oo 0 MV 5o 0 0 KEV So OX Ho T E L L I ER S 

0 : C O N S U M A B L E P O I S O N c 

2 4 2 0 0 3 1 0 o 0 KEV SWD H o H A E G G B L O M AE 

A : ACCURACY 3 P E R C E N T TO 1 0 E V . 1 0 P E R C E N T ABOVEo 
O : T H E R M A L REACTOR C A L C U L A T I O N S o 

6 A G A D O L I N I U M 1 5 7 NEUTRCN RESONANCE P A R A M E T E R S 

6 3 1 . 1 5 5 l o 0 0 KEV l O o O X B o H U T C H I N S GEB 

0 : NEUTRON AND C A P T U R E W I D T H NEEDEDc 
M I N I M U M ENERGY TO I N C L U D E LOWEST R E S O L V E D 

RESONANCEo 
O : R E Q U I R E D TO V E R I F Y E X I S T I N G MEASUREMENTSo 

6 4 G A D O L I N I U M 1 5 7 C A P T U R E RESONANCE I N T E G R A L 

6 5 1 1 8 4 0 o 5 0 EV 5o OX USA B o H U T C H I N S GEB 

0 : FOR E V A L U A T I N G RESONANCE P A R A M E T E R S o 

6 4 G A D O L I N I U M 1 5 8 NEUTRON RESONANCE P A R A M E T E R S 

2 4 1 1 0 5 2o 0 0 KEV Eo HUTCH I N S GEB 

a : E L A S T I C AND GAMMA W I D T H WANTEDo 
ENERGY TO I N C L U D E L O W E S T R E S O L V E D RESONANCEo 

0 : TO V E R I F Y ' - E X I S T I N G MEASUREMENTSo 
M: NEW REQUESTO 

6 4 G A D O L I N I U M 1 6 0 RESONANCE P A R A M E T E R S 

2 4 1 1 1 0 2 o 0 0 KEV B O H U T C H I N S GEB 

O : E L A S T I C AND GAMMA W I D T H WANTEDo 
ENERGY TO I N C L U D E LOWEST R E S O L V E D R E S O N A N C E o 

0 : TO V E R I F Y E X I S T I N G M E A S U R E M E N T S o 
M: NEW R E Q U E S T , 

6 6 D Y S P R O S I U M 1 6 1 NEUTRON RESONANCE P A R A M E T E R S 

6 5 2 2 8 3 2 0 0 c EV 3 I T Y V c B E N Z I BOL 

0 : P A R T I A L R A D I A T I O N W I D T H S NEEOEOo 
A : ACCURACY R E Q U I R E D TO B E T T E R THAN 15o PERCENTo 

6 6 D Y S P R O S I U M 1 6 4 NEUTRCN " C A P T U R E CROSS S E C T I O N 

6 5 5 0 2 5 1o 0 0 MV 1Oo 0 EV 5 o 0 X 2 DOR Do A L B E R T ROS 

o: CROSS S E C T I O N DATA N E E D E D FOR E V A L U A T I O N OF 
M E A S U R E D A C T I V A T I O N R A T E S BY MEANS OF F O I L S 
( E S P E C I A L L Y S P E C T R A L I N D I C E S ) FOR T H E R M A L 
NEUTRON F L U X E S o 

S T A T U S S T A T U S 

WUR BRUNNER - F R E C I S E D A T A ON N A T U R A L CY FROM o 0 1 TO 10 EV TO B E P U B L I S H E D I N N S E o 

B N L C O L E + - U S N D C - 1 1 3 5 ( 1 9 7 4 ) , MEASUREMENTS FRCM T H E R M A L TO 1 4 0 EVo DATA FOR R E S O N A N C E GAMMAS OF 
EVEN I S O T C P E S o 

COL L I O U + - U S N D C - 1 1 6 5 ( 1 9 7 4 ) , RESONANCE P A R A M E T E R S FOR D Y - 1 6 2 AND D Y - 1 6 4 o 

6 8 E R B I U M NEUTRCN RESONANCE P A R A M E T E R S 

6 5 2 2 8 6 2 OOo EV 3 I T Y V o B E N Z I BOL 

Q : P A R T I A L R A D I A T I O N W I D T H S N E E D E D o 
A : ACCURACY R E Q U I R E D TO B E T T E R THAN 1 5 o PERCENTo 

6 8 E R B I U M 1 6 7 NEUTRON C A P T U R E CROSS S E C T I O N 

2 4 1 1 3 5 2o 0 0 EV 3 o 0 X 2 USA R o H c O A H L B E R G 

Q : ENERGY R E Q U E S T E D I S A M A X I M U M V A L U E ONLYo 
0 : NEEDED FOR B U R N A B L E P O I S O N I N T R I G A REACTORSo 
M : NEW REQUESTO 
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68 ERBIUM 168 NEUTRCN N«ALPHA 

£ 5 5 0 3 0 2 So 3 MV l O o O X 3 HUN J o C S I K A I KOS 

0 : FOR N E U T R O N A C T I V A T I O N A N A L Y S I S A N D C R O S S S E C T I O N 
S Y S T E M A T I C S W A N T E D o 

6 9 T H U L I U M 1 6 9 N E U T R C N C A P T U R E CROSS S E C T I O N 

£ 5 2 2 6 5 l o O O K E V 1 5 o 0 MEV l O o O X 1 FR Ac M I C H A U D O N BRC 

0 : P R O D U C T I O N O F T M - 1 7 0 ( 1 3C DA Y ) c 
0 : A C T I V A T I O N D E T E C T O R c 

STA TUS S T A T U S 

O S L A L S T A D + - I N D C ( N O R ) - l 1 ( 1 9 7 2 ) . T H E R M A L A V E R A G E o 

6 9 T H U L I U M 1 6 9 _ _ N E U T R C N N . F 

£ 5 2 2 5 0 1 5 o 0 MEV l O o O X 1 FR Ac M I C H A U D O N BRC 

O : P R O D U C T I O N O F E R - 1 6 9 ( 9c 4 DA Y ) o 
O : A C T I V A T I O N D E T E C T O R c 

6 9 _ T H U L I U M 1 6 9 "" N E U T R C N N , A L P H A 

£ 5 2 2 5 1 1 So 0 MEV l O o O X 2 FR Ac M I C H A U D O N BRC 

0 : P R O D U C T I O N O F H O - 1 6 6 ( 2 7 H O U R ) c 
O : A C T I V A T I O N D E T E C T O R c 

7 0 Y T T E R B I U M 1 6 8 N E U T R O N C A P T U R E CROSS S E C T I O N 

6 5 2 5 2 2 1o 0 0 E V S o O X 2 B U L V o C H R I S T O V S A C 

O : FOR A C T I V A T I O N D E T E C T O R S FOR T H E R M A L N E U T R O N F L U X 
D E T E R M I N A T I O N c 

7 0 Y T T E R B I U M 1 6 8 _ N E U T R O N _ _ _ C A P T U R E R E S O N A N C E I N T E G R A L 

6 5 3 5 3 1 1o 0 0 E V S o O X 2 B U L V o C H R I S T O V B A C 

0 : FOR A C T I V A T I O N D E T E C T O R S FOR T H E R M A L N E U T R O N F L U X 
D E T E R M I N A T I O N © 

7 1 L U T E T I U M 1 7 5 N E U T R O N C A P T U R E CROSS S E C T I O N 

6 6 2 5 3 J 1o 0 0 K E V 1o 0 0 MEV 2 0 o OX 3 FR Ac M I C H A U D O N BRC 

O : P R O D U C T I O N O F L U - 1 7 6 ( 3C THO U S A N D - M I L L I ON Y E A R S ) 
A N D L U - 1 7 6 M ( 2c 7 H O U R S I o 

O : A C T I V A T I O N D E T E C T O R o 
D I S C R E P A N C Y AT 1 0 K E V ( 2 o 5 A N D 7 B ) o 

6 9 2 2 9 4 SoOO MV 2 5 0 o E V 2 SWT J c B R U N N E R WUR 

A : A C C U R A C Y 2 P E R C E N T A T T H E R M A L . 5 P E R C E N T A B O V E o 
0 : N E U T R O N T H E R M O M E T E R o 

S T A T U S S T A T U S 

C A S P U B I N I + - N C / A 6 7 4 8 ( 1 9 7 2 ) . T H E R M A L A V E R A G E V A L U E o 

M T R YOUNG - B N L - 5 C 2 7 6 8 9 ( 1 9 7 0 ) . T H E R M A L A V E R A G E V A L U E o 

WUR B R U N N E R - P R E C I S E D A T A FROM o 0 1 TC 1 0 EV TC EE P U B L I S H E D I N N S E o 

C O L L I 0 U + - P R / C 1 1 1 2 3 1 ( 1 9 7 5 ) . R E S O N A N C E P A R A M E T E R S FROM T R A N S M I S S I O N . C A P T U R E A N D S E L F - 1 N D I C A T I ON 
M E A S U R E M E N T S o C A T A 1 EV TC 3 KEVo 

7 1 _ ( _ U T e T I U M _ 1 7 S N E U T R C N N . 2 N 

6 6 2 0 3 6 1 5o 0 MEV l O o O X 3 FR Ao M I C H A U D O N BRC 

O : P R O D U C T I O N O F L U - 1 7 4 ( 1 6 5 D A Y ) o 
0 : A C T I V A T I O N D E T E C T O R o 

S T A TUS S T A T U S 

J U L OA I Mo - N P / A 2 2 4 3 1 9 ( 1 9 7 4 ) . T O T A L A N C I S C M E R I C C A T A AT 1 4 o 7 M E V o 

B R C F R E H A U T + - C E A - R - 4 6 2 7 ( 1 9 7 4 ) , D A T A T H R E S H O L D T O 1 5 MEVo 

7 1 L U T E T I U M _ 1 7 6 _ N E U T R O N C A P T U R E CROSS S E C T I O N 

£ 6 2 5 3 5 1o 0 0 K E V 3 o 0 0 MEV 2 0 o 0 X 3 F R Ac M I C H A U D O N BRC 

O : P R O D U C T I O N O F L U - 1 7 7 ( 6 c 2 DA Y ) o 
0 : A C T I V A T I O N D E T E C T O R o 

6 9 2 2 3 6 SoOO MV 2 5 0 o E V 2 SWT J o B R U N N E R WUR 

0 : A C T I V A T I O N I S R E O U I R E D o 
A : A C C U R A C Y 2 P E R C E N T T H E R M A L . 5 P E R C E N T A B O V E o 
0 : N E U T R O N T H E R M O M E T E R o 

6 3 3 5 3 3 l o O O E V S o O X 2 B U L V o C H R I S T O V B A C 

0 : FOR A C T I V A T I O N D E T E C T O R S FOR T H E R M A L N E U T R O N F L U X 
D E T E R M I N A T I O N o 
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71 LUTETIUM 176 NEUTPCN CAPTURE CROSS SECTION (CONTINUED) 

fiaaaat 1 0 o 0 EV C o A L B E R T ROS 

CROSS S E C T I O N DATA N E E D E D FOR E V A L U A T I O N OF 
MEASURED A C T I V A T I O N R A T E S BY MEANS OF F O I L S 
( E S P E C I A L L Y S P E C T R A L I N D I C E S ) FOR T H E R M A L 
NEUTRON F L U X E S o 

S T A T U S 

MTR YOUNG - B N L - 5 0 2 7 6 

WUR BRUNNER - P R E C I S E 

B 9 ( 1 S 7 C ) . 

D A T A FRCM 

T H E R M A L AVERAGE V A L U E o 

o O l TO 2 EV TO BE P U B L I S H E D I N NSEc 

7 1 L U T E T I U M 1 7 6 NEUTRON N , 2 N 

6 5 2 5 3 5 1 So 0 MEV l O o O X 3 FR A o M I C H A U D O N BRC 

7 1 L U T E T I U M 1 7 6 NEUTRCN C A P T U R E RESONANCE I N T E G R A L 

6 5 . 3 0 3 4 2 So 3 MV 1 Oo 0 KEV Do A L B E R T ROS 

CROSS S E C T I O N DATA NEEDED FOR E V A L U A T I O N OF 
MEASURED A C T I V A T I O N R A T E S BY MEANS OF F O I L S 
( E S P E C I A L L Y S P E C T R A L I N D I C E S ) FOR T H E R M A L 
NEUTRON F L U X E S o 

6 5 3 0 3 5 l o 0 0 EV V o C H R I S T O V BAC 

FOR A C T I V A T I O N D E T E C T O R S FOR T H E R M A L N E U T R O N F L U X 
O E T E R M I N A T I O N o 

7 2 H A F N I U M D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

6 6 1 5 3 6 

STA TUS-

A E 

A N L 

I S o O MEV l O o O X USA N o S T E E N B E T 

ACCURACY I N AVERAGE ( 1 - C O S ) 1 0 P E R C E N T o 
ENERGY R E S O L U T I O N - 1 0 P E R C E N T o 
WANTED FOR THERMAL REACTOR D E S I G N o 
S U B S T A N T I A L M O D I F I C A T I O N S o 

H O L M Q V I S T + - AE 4 3 0 ( 1 9 7 C ) o 

SHERWOOD* - N S E 3 9 6 7 ( 1 9 6 9 ) , D A T A TO l o S MEVo 

7 2 H A F N I U M C A P T U R E CROSS S E C T I O N 

6 2 1 5 2 4 l o O O MV l o O O EV 2 o OX N o S T E E N 
Ro E H R L I C H 

B E T 
KAP 

N E E D E D FOR MONTE C A R L O C A L C U L A T I O N S OF BURNUP I N 
T H E R M A L REACTORSo 

7 2 H A F N I U M NEUTRON NEUTRON E M I S S I O N CROSS S E C T I O N 

6 6 1 5 3 2 l o O O EV 1 So 0 MEV I S o O X N o S T E E N B E T 

0 : SECONDARY ENERGY D I S T R I B U T I O N R E O U I R E O o 
A : I N C I D E N T AND E X I T ENERGY R E S O L U T I O N S I S PERCENTo 
o: FOR D E S I G N OF T H E R M A L R E A C T O R S H A V I N G A P P R E C I A B L E 

Q U A N T I T I E S OF HFo 
M: S U B S T A N T I A L M O D I F I C A T I O N S O 

7 2 H A F N I U M 1 7 4 NEUTRON C A P T U R E CROSS S E C T I O N 

6 6 1 5 3 6 1o 0 0 MV So 0 0 KEV Ro E H R L I C H KAP 

T H E R M A L V A L U E WANTED TO 2 0 P E R C E N T o 
N E E D AVERAGE P - W A V E C A P T U R E W I D T H TO 2 0 PERCENTo 
BETWEEN 10 AND 1 0 0 E V , T O T A L . NEUTRON AND C A P T U R E 

W I D T H S NEEDED W I T H 10 P E R C E N T ACCURACYo 
A B O V E 1 0 0 E V . 2 0 P E R C E N T ACCURACY R E Q U I R E D o 
N E E D E D FOR MONTE C A R L O BURN UP C A L C U L A T I O N S o 

7 2 H A F N I U M 1 7 6 C A P T U R E CROSS S E C T I O N 

6 2 1 5 2 6 l o 0 0 MV So 0 0 KEV N o S T E E N 
R o E H R L I C H 

B E T 
KAP 

T H E R M A L V A L U E WANTED TO 2 0 P E R C E N T o 
BELOW 1 E V , 4 0 P E R C E N T A C C U R A C Y NEEDEDo 
BETWEEN 10 AND 1 0 0 E V , T O T A L . NEUTRON AND CAPTUF 

W I D T H S NEEDED W I T H 1 0 . P E R C E N T A C C U R A C Y o 
ABOVE 1 0 0 E V . 2 0 P E R C E N T A C C U R A C Y R E Q U I R E D o 
A V E R A G E P - W A V E C A P T U R E W I D T H TO 2 0 P E R C E N T o 
S - W A V E S T R E N G T H F U N C T I O N TO 4 0 P E R C E N T o 
TO R E S O L V E D I S C R E P A N C I E S I N RESONANCE I N T E G R A L o 
N E E D E D FOR MONTE C A R L O BURN UP C A L C U L A T I O N S o 
S U B S T A N T I A L M O D I F I C A T I O N S o 

2 3 2 0 5 6 1Oo 0 MV So 0 0 KEV l O o O X 

S T A T U S 

SAC R I B O N o - 7 2 B 0 L C G N A 1 2 3 5 . P E V I E W o 

FR H o T E L L I E R SAC 

O : REACTOR C A L C U L A T I O N S o 
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72 HAFNIUM 177 NEUTRCN CAPTURE CROSS SECTION 

6211126 So 0 0 KEV N o S T E E N 
R o E H R L I C H 

B E T 
K A P 

A." S - W A V E S T R E N G T H F U N C T I O N TO 2 0 P E R C E N T o 
N E E D A V E R A G E P - W A V E C A P T U R E W I D T H TO 2 0 PERCENTo 
BELOW 1 E V , 4 P E R C E N T ACCURACY NEEOEDo 
BETWEEN 1 0 AND 1 0 0 E V , T O T A L . NEUTRON AND C A P T U R E 

W I D T H S N E E D E D W I T H 1 0 P E R C E N T A C C U R A C Y o 
ABOVE 1 0 0 E V , 2 0 P E R C E N T ACCURACY R E O U I R E O o 
5 o 3 9 , 6 o 5 7 » AND 8c 8 7 EV RESONANCE W I D T H S 5 P E R C E N T o 

0 : TO R E S O L V E D I S C R E P A N C I E S I N RESONANCE I N T E G R A L o 
N E E D E D FOR MONTE C A R L O BURN UP C A L C U L A T I O N S o 

M : S U B S T A N T I A L M O D I F I C A T I O N S o 

6 9 2 2 0 2 l O o C MV So 0 0 KEV S o O X 1 FR Ho T E L L I E R SAC 

0 : RESONANCE I N T E G R A L A L S O WANTEDo 
A : ACCURACY 1 P E R C E N T A T T H E R M A L AND 5 P E R C E N T FOR 

RESONANCE I N T E G R A L o 
O : E V A L U A T I O N MAY S U F F I C E I F I T E X P L A I N S 

0 1 S C R E P A N C l E S o 

S T A T U S S T A T U S 

SAC R I B O N o - 7 3 E 0 L C G N A 1 2 3 5 , P E V I E W o P R C B A B L Y DOES NOT MEET ACCURACY R E Q U I R E M E N T S o 

7 2 H A F N I U M 1 7 8 N E U T R C N C A P T U R E CROSS S E C T I O N 

£ 2 1 0 3 0 l o 0 0 MV SoOO KEV N o S T E E N 
R o E H R L I C H 

B E T 
K A P 

BELOW 1 E V , 5 P E R C E N T ACCURACY NEEDEDo 
BETWEEN 10 AND 1 0 0 E V , T O T A L , NEUTRON AND CAPTUf 

W I D T H S N E E D E D W I T H 10 P E R C E N T ACCURACYo 
ABOVE 1 0 0 E V , 2 0 P E R C E N T ACCURACY R E O U I R E D o 
7 o 7 8 - E V R E S O N A N C E W I D T H TO 3 P E R C E N T o 
S - W A V E S T R E N G T H F U N C T I O N TO 2 0 P E R C E N T o 
P - W A V E AVERAGE C A P T U R E W I D T H TO 2 0 P E R C E N T o 
TO R E S O L V E D I S C R E P A N C I E S I N RESONANCE I N T E G R A L o 
N E E D E D FOR MONTE C A R L O BURN UP C A L C U L A T I O N S o 
S U B S T A N T I A L M O D I F I C A T I O N S o 

£ 9 2 3 0 4 1 Oo 0 MV 

S T A T U S -

5o CO KEV S o O X H o T E L L I ER SAC 

Q : RESONANCE I N T E G R A L A L S O WANTEDo 
A : ACCURACY 1 P E R C E N T A T THERMAL AND 5 P E R C E N T FOR 

RESONANCE I N T E G R A L O 
O : E V A L U A T I O N MAY S U F F I C E I F I T E X P L A I N S 

D I S C R E P A N C I E S c 

SAC R I B O N o - 7 2 E O L C G N A 1 2 3 5 , R E V I E W o F R C B A 6 L Y COES NOT MEET ACCURACY R E Q U I R E M E N T S © 

7 2 H A F N I U M 1 7 9 C A P T U R E CROSS S E C T I O N 

£ 2 1 0 3 2 1o 0 0 SoOO KEV N o S T E E N 
R o E H R L I C H 

B E T 
K A P 

A : BELOW 1 E V , 5 P E R C E N T ACCURACY NEEDEDo 
BETWEEN 10 AND 1 0 0 E V , T O T A L . NEUTRON AND C A P T U R E 

W I D T H S N E E D E D W I T H 1 0 P E R C E N T ACCURACYo 
ABOVE 1 0 0 E V , 2 0 P E R C E N T ACCURACY R E Q U I R E D © 
5o 6 8 - E V R E S O N A N C E W I D T H S TO 5 PERCENT© 
S - W A V E S T R E N G T H F U N C T I O N TO 2 0 P E R C E N T o 
A V E R A G E P - W A V E C A P T U R E W I D T H TO 2 0 P E R C E N T o 

0 : TO R E S O L V E D I S C R E P A N C I E S I N RESONANCE I N T E G R A L o 
N E E D E D FOR MONTE C A R L O BURN UP C A L C U L A T I O N S o 

M: S U B S T A N T I A L M O D I F I C A T I O N S © 

6 S 2 . 3 Q 5 1 Oo 0 MV 5© 0 0 KEV S o O X 1 FR Ho T E L L I ER SAC 

Q : RESONANCE I N T E G R A L A L S O WANTEDo 
A : ACCURACY 1 P E R C E N T AT T H E R M A L AND 5 P E R C E N T FOR 

RESONANCE I N T E G R A L o 
o : E V A L U A T I O N MAY S U F F I C E I F I T E X P L A I N S 

D I S C R E P A N C I E S © 

S T A T U S S T A T U S 

SAC R I B O N o - 7 3 E O L C G N A 1 2 3 5 , REVIEW© P R O B A B L Y COES NOT MEET ACCURACY R E Q U I R E M E N T S o 

7 2 H A F N I U M 1 8 0 NEUTRON C A P T U R E CROSS S E C T I O N 

£ 7 1 1 1 6 0 1o 0 0 MV SoOO KEV N o S T E E N 
R o E H R L I C H 

B E T 
K A P 

BELOW 1 E V , 4 P E R C E N T ACCURACY NEEOEDo 
BETWEEN 10 AND 1 0 0 E V , T O T A L , NEUTRON AND C A P T U R E 

W I D T H S N E E D E D W I T H 1 0 P E R C E N T A C C U R A C Y o 
A B O V E 1 0 0 E V . 2 0 P E R C E N T ACCURACY R E Q U I R E D o 
S - W A V E S T R E N G T H F U N C T I O N TO 2 0 P E R C E N T o 
A V E R A G E P - W A V E C A P T U R E W I D T H TO 2 0 P E R C E N T o 
TO R E S O L V E D I S C R E P A N C I E S I N RESONANCE I N T E G R A L o 
N E E D E D FOR MONTE C A R L O BURN UP C A L C U L A T I O N S o 
S U B S T A N T I A L MOO I F I C A T I O N S o 

7 5 2 0 6 9 l O o O 

S T A T U S — 

SAC R I B O N o 

5o 0 0 KEV S o O X FR Ho T E L L I E R SAC 

0 : REACTOR C A L C U L A T I O N S o 

- S T A T U S 

- 7 2 B 0 L C G N A 1 2 3 5 , R E V I E W o P R O B A B L Y COES NOT MEET ACCURACY R E Q U I R E M E N T S © 
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73 TANTALUM 181 NEUTRCN CAPTURE CROSS SECTION 

£ 5 1 1 5 5 1o 0 0 EV SOOo K E V 2 USA P o B o h E M M I G AEC 

A : A C C U R A C Y - 1 EV TO 1 K E V . 1 0 P E R C E N T , 
- 1 K E V TO 1 5 0 K E V , 5 P E R C E N T , 
- 1 5 0 K E V TO 5 0 0 K E V , 1 0 P E R C E N T o 

D O U B L E A C C U R A C Y U S E F U L c 
0 : F A S T B R E E D E R C O N T R O L A N D B U R N - U P C A L C U L A T I O N S o 
M: NEW R E Q U E S T o 

S T A T U S S T A T U S 

A E h E L L S T R O M - J N E 2 7 7 1 ( 1 5 7 3 ) . D A T A 3 0 KEV TC l o 5 MEVc 

USP L E P I N E + - N F / A 1 5 6 8 3 ( 1 5 7 2 ) , D A T A 3 0 T O 3 0 0 KEVo 

R P I B L O C K + - U S N O C - 3 1 6 4 ( 1 5 7 2 ) . WORK I N P R O G R E S S c \ 

L R L C Z I R R + - L S N D C - l 5 4 ( 1 9 7 2 ) , WORK I N P R O G R E S S o 

A N L P O E N I T Z o - P R E L I M I N A R Y D A T A O o 5 T O 3 MEVo 

O R L M A C K L I N o - P R E L I M I N A R Y D A T A 2 o 5 TC SCO K E V o 

WUR W I ODER - P R E C I S E D A T A FOR N A T U R A L T A FROM O o O l T O 2 0 EV TO B E P U B L I S H E D I N N S E o 

7 3 T A N T A L U M 1 8 1 N E U T R C N T O T A L PHOTON P R O D U C T I O N C R O S S S E C T I O N 

I J l J i l 1 c 0 0 EV 16c 0 MEV 1 Sc OX 2 USA P c Be H E M M I G A E C 

Q : GAMMA R A Y S BELOW 1 MEV I M P O R T A N T o 
M : NEW R E Q U E S T o 

S T A T U S S T A T U S 

O R L M O R G A N * - C R N L - T M - 3 7 0 2 ( 1 5 7 2 ) . D A T A AT 9 0 AND 1 2 0 D E G R E E S UP TO 2 0 MEVc 

A N C GREENWOOD - D A T A A T 2 K E V o 

L R L S T E L T S o - D A T A TO 1 0 0 K E V o 

7 4 T U N G S T E N N E U T R C N D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

Z 4 2 S 4 6 I c O C K E V 1 5 o 0 MEV 1 0 c OX 1 FR A c M I C H A U O O N BRC 

o: FOR C R I T I C A L A S S E M B L I E So 

7 4 T U N G S T E N N E U T R O N D O U B L E C I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

7 4 2 2 4 7 1 5 o 0 MEV l O o O X 1 FR Ac M I C H A U D O N BRC 

0 : F O R C R I T I C A L A S S E M B L l E S c 

7 4 T U N G S T E N N E U T R O N C A P T U R E CROSS S E C T I O N 

7 4 2 2 4 5 l o O O K E V 3 o 0 0 MEV l O o O X 1 FR A O M I C H A U D O N BRC 

O : FOR C R I T I C A L A S S E M B L l E S c 

7 4 T U N G S T E N N E U T R O N N E U T R C N E M I S S I O N C R O S S S E C T I O N 

6 6 1 2 4 0 4 o 0 0 MEV 1 6 o 0 MEV S o O X 2 USA C o E c C L I F F O R D O R L 

S E C O N D A R Y E N E R G Y - A N G L E D I S T R I B U T I O N S R E Q U I R E D o 
LOW ENERGY N E U T R O N S S H O U L D BE I N C L U D E D o 
S P E C T R A A T A FEW A N G L E S MAY S U F F I C E o 
A N G U L A R R E S O L U T I O N - 1 0 D E G R E E S o 
O U T G O I N G E N E R G Y R E S O L U T I O N - 5 0 0 K E V o 
E N E R G Y R E S O L U T I O N 5 P E R C E N T o 
S U B S T A N T I A L MOO I F I C A T I O N So 

S T A T U S 

J U L O A I M o - N F / A 2 4 2 3 1 7 ( 1 9 7 4 ) . D A T A A T 1 4 o 7 MEV FOR E N R I C H E D I S O T O P E S o 

7 4 T U N G S T E N 1 8 2 N E U T R O N C A P T U R E CROSS S E C T I O N 

6 5 1 2 0 2 1c 0 0 K E V 1Oo 0 MEV l O o O X 2 USA P o B o h E M M I G A E C 

0 : F A S T B R E E D E R C O N T R O L A N D B U R N U P C A L C U L A T I O N S o 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

S T A T U S S T A T U S 

A N L P O E N I T Z o - P R E L I M I N A R Y D A T A o 

7 4 T U N G S T E N 1 8 2 N E U T R C N N . 2 N 

6 3 2 5 0 6 1 5 o 0 MEV 2 0 o 0 X 1 FR A o M I C H A U D O N BRC 

Q : P R O D U C T I O N OF W - 1 8 1 ( 1 4 0 D A Y ) o 
0 : A C T I V A T I O N D E T E C T O R o 

S T A T U S • S T A T U S 

J U L Q A I M o - N P / A 2 4 2 3 1 7 ( 1 5 7 5 ) . D A T A A T 1 4 o 7 MEV FOR E N R I C H E D I S O T O P E S o 
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7 4 TUNGSTEN 182 NEUTRCN N,ALPHA 

£ S 5 0 4 0 2 5o 3 MV l O o O X 5 HUN J o C S I K A I KOS 

O : FOR N E U T R O N A C T I V A T I O N A N A L Y S I S AND C R O S S S E C T I O N 
S Y S T E M A T I C S W A N T E D o 

STA T U S S T A T U S 

J U L OA I Mo - N F / A 2 4 2 3 1 7 < 1 S 7 5 » . D A T A A T 1 4 c 7 MEV FOR E N R I C H E D I S O T O P E S e 

7 4 T U N G S T E N 1 8 3 N E U T R O N C A P T U R E C R O s i S E C T I O N 

£ 3 1 2 0 3 1o 0 0 K E V 1Oo C MEV l O o O X 2 U S A P o Eo H E M M I G A E C 

O : F A S T B R E E D E R C O N T R O L A N D B U R N UP C A L C U L A T I O N S o 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

7 4 T U N G S T E N 1 8 4 N E U T R O N C A P T U R E CROSS S E C T I O N 

£ 3 1 2 0 4 1Oo 0 KEV l O o O MEV l O o O X 2 U S A P o Bo H E M M I G AEC 

0 : F A S T B R E E D E R C O N T R O L A N D B U R N U P C A L C U L A T I O N S o 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

£ 3 2 3 0 3 1o 0 0 K E V 3o 0 0 MEV l O o O X 1 FR Ac M I C H A U D O N BRC 

Q : P R O D U C T I O N O F W - 1 8 5 < 7 4 O A Y ) o 
0 : A C T I V A T I O N D E T E C T O R c 

STA T U S S T A T U S 

A N L P O E N I T Z o - P R E L I M I N A R Y D A T A o 

7 4 T U N G S T E N 1 8 6 N E U T R C N C A P T U R E CROSS S E C T I O N 

£ 3 1 2 0 7 1 Oo 0 K E V 1 0 o 0 MEV l O o O X 2 U S A P o B c H E M M I G A E C 

0 : F A S T B R E E D E R C O N T R O L AND B U R N U P C A L C U L A T I O N S o 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

£ 3 2 3 1 3 1 = 0 0 K E V S o O O MEV l O o O X 1 FR A o M I C H A U O O N BRC 

0 : P R O D U C T I O N O F w - 1 8 7 ( 2 4 H O U R I o 
0 : A C T I V A T I O N D E T E C T O R o 

S T A T U S S T A T U S 

L R L L I N D E R + - U C R L - 7 5 8 3 8 . C A T A 1 2 0 K E V TO 2 o 9 MEVo 

A N L P O E N I T Z + - P R E L I M I N A R Y D A T A c 

7 4 T U N G S T E N 1 8 6 N E U T R C N N , 2 N 

£ 5 2 3 1 2 I S o O MEV 2 0 o 0 X 1 FR Ao M I C H A U D O N BRC 

0 : P R O D U C T I O N O F w - 1 8 5 ( 7 4 D A Y ) o 
0 : A C T I V A T I O N D E T E C T O R o 

STA T U S S T A T U S 

J U L OA I Mo - N F / A 2 4 2 3 1 7 ( 1 9 7 4 ) . D A T A A T 1 4 o 7 MEV FOR E N R I C H E D I S O T O P E S c 

7 6 O S M I U M 1 6 6 N E U T R O N C A P T U R E CROSS S E C T I O N 

2 X 1 1 0 2 3 1 o 0 0 K E V 1 OOo KEV 9 o 0 X 3 U S A R o L c M A C K L I N - O R L 

0 : N E E D A V E R A G E C A P T U R E FOR A M A X W E L L I A N W I T H A 
T E M P E R A T U R E O F 3 0 K E V C 

O : FOR N U C L E O S Y N T H E S I S S T U D I E S o 

S T A T U S - - - S T A T U S 

O R L P E R E Y + - O R N L - 4 E 0 3 ( 1 9 7 4 1 , C A T A 4 = 8 TO 8 o 5 MEVo 

L R L BROWNE+ - U S N O C - 1 1 1 4 3 ( 1 9 7 4 ) , M E A S U R E M E N T S P L A N N E D FOR L A T E 1 9 7 4 , 

7 6 O S M I U M 1 8 7 N E U T R C N C A P T U R E CROSS S E C T I O N 

2 0 1 0 2 4 1 o 0 0 KEV 1OOo K E V 9 = 0 X 3 U S A R o L c M A C K L I N O R L 

0 : N E E D A V E R A G E C A P T U R E FOR A M A X W E L L I A N W I T H A 
T E M P E R A T U R E O F 3 0 K E V c 

O : FOR N U C L E O S Y N T H E S I S S T U D I E S o 

S T A T U S ; S T A T U S 

O R L P E R E Y * - O P N L - 4 6 0 3 ( 1 9 7 4 ) , C A T A 4 o 8 TO 8 o 5 MEVo 

L R L B R 0 W N E + - L S N D C - 1 1 1 4 3 ( 1 9 7 4 ) , M E A S U R E M E N T S P L A N N E D FOR L A T E 1 9 7 4 c 

7 7 I R I D I U M 1 9 1 N E U T R O N C A P T U R E CROSS S E C T I O N 

2 4 2 5 5 1 1 = 0 0 KEV 3 o 0 0 MEV 1 5 o O X 1 FR Ao M I C H A U D O N B R C 

0 : F O R A C T I V A T I O N o 
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7 7 I R I D I U M 1 9 1 NEUTRCN N , 2N 

Z 4 2 0 5 0 I S o O MEV l O o O X 1 FR A o M I C H A U D O N BRC 

o: FOR A C T I V A T I ON o 

7 7 I R I D I U M 1 9 3 NEUTRCN C A P T U R E CROSS S E C T I O N 

7 4 2 0 5 3 l o O O KEV 3o CO MEV 2 0 c OX 2 FR Ac M I C H A U D O N BRC 

0 : FOR A C T I V A T I O N o 

7 7 I R I D I U M 1 9 3 NEUTRCN N , 2N 

Z 4 2 S 5 2 I S o C MEV l O o O X 1 FR A c M I C H A U D O N BRC 

0 : FOR ACT I V A T I O N O 

7 8 P L A T I N U M NEUTRON D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

Z 4 2 2 5 4 1o 0 0 KEV 1 So 0 MEV l O o O X 1 FR A o M I C H A U D O N BRC 

7 8 P L A T I N L M NEUTRCN D C U E L E D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

7 4 2 0 5 5 1 5o 0 MEV l O o O X 1 FR A o M I C H A U D O N BRC 

7 8 P L A T I N U M N E U T R C N C A P T U R E CROSS S E C T I O N 

7 4 2 0 5 5 l o O G KEV 3o 0 0 MEV l O o C X 1 FR A o M I C H A U D O N BRC 

7 8 P L A T I N U M NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

Z 4 2 0 5 6 I o 0 0 KEV 1 5o 0 MEV 2 0 o 0 X 2 FR A c M I C H A U D O N SRC 

7 8 P L A T I N L M NEUTRCN N» 2 N 

Z 4 2 0 5 7 1 5c 0 MEV LOOOX 1 FR A o M I C H A U D O N BRC 

7 8 P L A T I N U M 1 9 0 NEUTRCN N , F 

Z 4 2 6 5 S 1 5o 0 MEV 2 0 c 0 X 2 FR A o M I C H A U D O N BRC 

0 : FOR ACT I V A T I O N o 

7 8 P L A T I N U M 1 9 2 NEUTRCN N , F 

Z 4 2 0 6 0 1 5 o 0 MEV 2 0 o OX 2 FR A o M I C H A U D O N BRC 

0 : FOR ACT I V AT I O N o 

7 8 P L A T I N U M 1 9 8 NEUTRCN C A P T U R E CROSS S E C T I O N 

Z 4 2 0 6 1 I c O O KEV 3 o 0 0 MEV 2 0 o OX 2 FR Ao M I C H A U O O N BRC 

0 : FOR A C T I V A T I O N o 

7 9 GOLD 1 9 7 NEUTRCN D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

Z 4 2 0 6 2 l o O O KEV 1 5 o 0 MEV l O o O X 1 FR Ac M I C H A U O O N BRC 

7 9 GOLD 1 9 7 NEUTRON D O U E L E C I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

Z 4 2 0 6 5 1 So 0 MEV l O o O X 1 FR A o M I C H A U D O N BRC 

7 9 GOLD 1 9 7 NEUTRON C A P T U R E CROSS S E C T I O N 

6 Z M F L 2 Co 5 0 E V l o 0 0 KEV l o O X 2 USA N o S T E E N B E T 

0 : I N D I V I D U A L AND AVERAGE RESONANCE P A R A M E T E R S 
R E O U I R E D o 

A : E N E R G I E S ABOVE Co 5 EV WANTED SO A S TO G I V E 
I N F I N I T E D I L U T I O N RESONANCE I N T E G R A L TO 
1 P E R C E N T c 

0 : FOR USE AS A S T A N D A R D o 

6 6 2 0 4 1 1Oo 0 KEV 3o 0 0 MEV 3 o 0 X 1 BLG Ao FABRY MOL 

0 : D E T E C T O R A P P L I C A T I O N S o 

6 5 2 3 1 Z 1 . 0 0 KEV 3o 0 0 MEV l O o O X 1 FR A o M I C H A U D O N BRC 

0 : P R O D U C T I O N OF A U - 1 9 8 ( 2 c 7 O A Y l o 
0 : A C T I V A T I O N D E T E C T O R o 
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54 XENON 131 NEUTRCN CAPTURE CROSS SECTION (CONTINUED) 

Z21Q22 lOoC KEV l o OC MEV 2o OX 2 USA R o S o C A S W E L L NBS 

0 : R E Q U I R E D AS P R I M A R Y S T A N D A R D o 

STA TUS S T A T U S 

R P I BLOCK - L S N D C - 3 1 4 4 ( 1 5 7 2 1 , I N PROGRESS TO 8 0 KEVo 

CAD F O R T * - 7 2 V I E N N A 2 3 9 , A C T I V A T I O N M E T H O D , P R E L I M I N A R Y DATA 1 1 5 TO 4 9 8 K E V o 

CAO L E R I G O L E U F + - C E A - N - 1 6 6 2 ( 1 9 7 3 ) , PROMPT C A P T U R E GAMMA D E T E C T I O N , DATA 7 5 TO 5 5 0 KEVo A N A L Y S I S OF 
L O W E R - E N E R G Y CATA I N P R O G R E S S , 

A E H E L L S T R O M - J N E 2 7 7 1 ( 1 9 7 3 ) . D A T A 3 0 KEV T o l o 5 MEVo 

L R L C Z I R R * - NSE 5 2 2 9 9 ( 1 9 7 3 ) , DATA 1 6 7 EV TO 6 0 0 KEVo 

GEL L I S K I E N + - E A N C C ( E ) - l 5 7 ( 1 9 7 3 ) . P R E L I M I N A R Y DATA 2 0 0 KEV TO 3 MEVo 

ORL M A C K L I N + - P R / C 1 1 1 2 7 0 ( 1 9 7 5 ) . DATA 3 TO 5 5 0 KEVc 

A N L P O E N I T Z - CATA 4 0 0 TO 3 5 0 0 K E V . TO BE P U B L I S H E C c 

B N L C H R I E N + - 7 S W A S H , MEASUREMENT AT 2 4 KEVo 

7 9 GOLD 1 9 7 NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

£ 5 . 3 0 4 2 3 B Z L L o O c B , A G H I N A I EN 

Q: GAMMA S P E C T R A BETWEEN R E S O N A N C E S WANTEDo 
O : S P E C I A L I N T E R E S T ON I N T E R F E R E N C E AND D I R E C T 

C A P T U R E o 

7 9 GOLD 1 9 7 NEUTRON RESONANCE P A R A M E T E R S 

£ 5 2 3 4 1 2o 0 0 KEV 3 B Z L L 0 O 0 B o A G H I N A I E N 

O : S P E C I A L I N T E R E S T I N THE R A T I O OF S WAVE STRENGTH 
F U N C T I O N S S( J = 1 ) / S < J = 2 ) AND I T S V A R I A T I O N AS A 
F U N C T I O N OF THE ENERGY I N T E R V A L o 

8 0 MERCURY 1 9 8 NEUTRCN T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

£ 5 3 0 4 - 3 3 B Z L L o Oo Bo AGH I N A I EN 

a : GAMMA S P E C T R A BETWEEN R E S O N A N C E S WANTEOo 
O : S P E C I A L I N T E R E S T ON I N T E R F E R E N C E AND D I R E C T 

C A P T U R E o 

8 0 _ M E R C U R Y 2 0 0 NEUTRON _ T O T A L PHOTON PRODUCT I O N _ C R O S S S E C T I O N 

£ 5 2 0 4 4 3 B Z L L 0 O 0 Bo A G H I N A I E N 

O : GAMMA S P E C T R A BETWEEN R E S O N A N C E S WANTEDo 
O : S P E C I A L I N T E R E S T ON I N T E R F E R E N C E AND D I R E C T 

C A P T U R E o 

8 0 M E R C U R Y 2 0 1 NEUTRON _ T O T A L f ^ O T O N P R O D U C T I O N _ C R O S S S E C T I O N 

£ 5 2 0 4 5 3 B Z L L 0O0 Bo A G H I N A I E N 

O : GAMMA S P E C T R A BETWEEN R E S O N A N C E S WANTEDo 
0 : S P E C I A L I N T E R E S T ON I N T E R F E R E N C E AND D I R E C T 

C A P T U R E o 

8 1 T H A L L I U M 20 3 NEUTRCN C A P T U R E CROSS S E C T I O N 

£ £ 2 0 4 4 1o 0 0 KEV 3 o 0 0 MEV l O o O X 1 FR Ao M I C H A U D O N BRC 

O : P R O D U C T I O N OF T L - 2 0 4 ( 3 YEAR ) o 
O : A C T I V A T I O N D E T E C T O R o 

8 1 T H A L L I U M 2 0 3 NEUTRCN N . 2 N 

£ £ 2 0 4 2 1 5 o 0 MEV l O o O X 1 FR Ao M I C H A U D O N BRC 

O : P R O D U C T I O N OF T L - 2 0 2 ( 1 2 DAY >0 
O : A C T I V A T I O N DETECTORo 

8 1 T H A L L I U M 2 0 4 NEUTRON C A P T U R E CROSS S E C T I O N 

£ - 5 1 0 0 5 2 = 0 3 MV l O o O X 2 USA Go Tc ORTON R L 

O : R A D I O A C T I V E TARGET - 3c 8 YEARo 

0 : WANTED TO T E S T F E A S I B I L I T Y OF T L - 2 0 4 PRODUCTIONO 

8 1 T H A L L I U M 2 0 5 ~ NEUTRON C A P T U R E C R O S S S E C T I O N 

6 £ 2 0 4 £ 1o 0 0 KEV 3o 0 0 MEV l O o O X 1 FR A o M l C H A U D O N BRC 

0 : P R O D U C T I O N OF T L - 2 0 6 ( 4 o 2 M I N U T E l o 
0 : A C T I V A T I O N D E T E C T O R o 

STA TUS S T A T U S 

ORL E A R L S * - U S N O C - 1 1 1 9 7 ( 1 9 7 4 ) . RESONANCE P A R A M E T E R S o 
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8 1 T H A L L I U M 2 0 5 NEUTRGN 

1 5o C MEV Ao M I C H A U D O N 

0 : P R O D U C T I O N OF T L - 2 0 4 ( 3 YEAR )o 
0 : A C T I V A T I O N D E T E C T O R o 

NEUTRCN T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 5 2 5 1 5 1o 0 0 KEV 1 6o 0 MEV l O o O X Co D E V I L L E R S SAC 

0 : GAMMA S P E C T R A R E O U I R E O o 
A : N E U T R O N AND GAMMA ENERGY R E S O L U T I O N 5 0 0 KEVo 
O : FOR S H I E L D I N G C A L C U L A T I O N o 

NEW E V A L U A T I O N TO BE DONE I F NEW E X P E R I M E N T A L 
D A T A , 

NEUTRCN NEUTRON E M I S S I O N CROSS S E C T I O N 

6 5 1 0 0 5 2 o 0 0 MEV 16o 0 MEV USA Co Eo C L I F F O R D ORL 

0 : SECONDARY E N E R G Y - A N G L E D I S T R I B U T I O N S R E Q U I R E D o 

6 5 2 3 1 6 500C KEV 1 6o 0 MEV l O o O X Co D E V I L L E R S SAC 

Q : SECONDARY E N E R G Y - A N G L E D I S T R I B U T I O N S R E Q U I R E O o 
ENERGY STEP - 5 0 0 K E V ( I N C I D E N T N E U T R O N S I o 

A : ENERGY R E S O L U T I O N - 2 5 0 K E V ( E M I T T E D N E U T R O N S ) 
0 : FOR S H I E L D I N G C A L C U L A T I O N o 

NEW E V A L U A T I O N TO BE DONE I F NEW E X P E R I M E N T A L 
DATAo 

8 8 R A D I U M 2 2 6 NEUTRCN C A P T U R E CROSS S E C T I O N 

7 5 2 0 9 3 0 o 30 E V 1 Oo 0 KEV A o F A E R Y MOL 

Q : RESONANCE P A R A M E T E R S A L S O WANTEOo 
V A L U E OF < N , G A M M A I C A N BE DEDUCED FROM T O T A L 

CROSS S E C T I O N W I T H R E A S O N A B L E ACCURACYo 
A : 2 0 P E R C E N T WOULD BE U S E F U L A S A F I R S T STEPo 
0 : FOR D O S I M E T R Y OF E P I T H E R M A L AND F A S T F L U X AND FOR 

P R O D U C T I O N OF A C - 2 2 7 o 
TO P R O V I D E B A S I C I N F O R M A T I O N 

M: NEW R E Q U E S T c 

8 9 A C T I N I U M 2 2 7 NEUTRON RESCNANCE P A R A M E T E R S 

6 5 2 5 2 2 2 0 o 0 EV 2 0 c OX Ac OE TROYER UMK 

Q : NEUTRON AND CAPTURE W I D T H NEEDEDo 
0 : I S O T O P E C O N T E M P L A T E D A S POWER SOURCE FOR 

S A T E L L I T E S o 
DATA NEEDED FOR E V A L U A T I O N OF B U R N - U P D U R I N G 

P R O D U C T I O N BY REACTOR I R R A D I A T I O N OF R A - 2 2 6 o 

9 0 T H O R I U M 2 3 2 T O T A L CROSS S E C T I O N 

2 5 2 0 0 1 2 5O 3 MV 2Oo 0 MEV C GoBoC-ARG TRM 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M: NEW R E Q U E S T , 

9 0 T H O R I U M 2 3 2 NEUTRON E L A S T I C CROSS S E C T I O N 

2 0 o 0 MEV C Go Bo GARG TRM 

o : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M: NEW R E Q U E S T , 

9 0 T H O R I U M 2 3 2 NEUTRON D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

2 2 1 0 2 4 1o 0 0 MEV 5 , 0 0 MEV l O o O X 

STA TUS 

USA C o E c T I L L 

A N L S M I T H * - WCRK I N PROGRESS TO 4 , 0 M E V , 

9 0 T H O R I U M 2 3 2 NEUTRON I N E L A S T I C CROSS S E C T I O N 

2 5 5 0 0 5 2 0 o 0 MEV S c O X INC Go Bo GAR G TRM 

O : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M: NEW R E Q U E S T , 

9 0 T H O R I U M 2 3 2 NEUTRON ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

6 5 2 3 2 5 

Z21S25 1O 0 0 MEV 

1 Oo 0 MEV 

4o 0 0 MEV 

l O o O X 

S o O X 

GER H o G E R W I N 

USA C o E o T I L L 

A : 

A N L 

NEED 2 0 P E R C E N T ACCURACY I N I F A N I S O T R O P I C . 
( 1 - C O S ) c 

I N C I D E N T AND E X I T ENERGY R E S O L U T I O N 2 0 PERCENTo 
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90 THORIUM 232 NEUTRON ENERGY DIFFERENTIAL INELASTIC CROSS SECTION ( C O N T I N U E D ^ 

S T A T U S S T A T U S 

F E I Z H U R A V L E V + - 7 1 K I E V , DATA AT 9 „ 2 MEVo 

FOA HOLMBERG+ - N F / A 1 2 7 1 4 9 ( 1 9 6 9 ) , D A T A 1 TO 2o 2 MEVo 

SUN MC M L R R Y + - I N C C ( S A F ) - 4 5 ( 1 9 7 2 ) , I N FROGRESSc 

A N L S M I T H + - WORK I N PROGRESS TO 4o 0 MEVo 

9 0 T H O R I L M 2 3 2 NEUTRON C A P T U R E CROSS S E C T I O N 

6 2 1 5 3 4 1 o 0 0 MV 5o 0 0 KEV N o S T E E N B E T 

C A P T U R E S H A P E I M P O R T A N T I N K E V RANGE 
ACCURACY R E Q U I R E D - BELOW 2 E V . 2 P E R C E N T o 

ABOVE 2 E V . 5 P E R C E N T 
NEED L E S S THAN 5 P E R C E N T I N R E S O N A N C E I N T E G R A L B U T 

10 P E R C E N T I S U S E F U L c 
FOR T H E R M A L BREEDER C A L C U L A T I O N S o 
S U B S T A N T I A L M O D I F I C A T I O N S o 

6 5 2 32.S l o 0 0 KEV l o 0 0 MEV UK Co Go C A M P B E L L W I N 

0 : FOR F A S T REACTORSc 

6 5 2 2 3 0 4o 0 0 K E V l O o O MEV GER H o G E R W I N J U L 

A : ACCURACY 5 P E R C E N T TO 2 MEV AND 1 0 P E R C E N T ABOVEc 

2 2 2 0 9 0 2 5 o 3 MV 2 o 0 % 3 

2 4 1 2 0 4 1 Oo 0 KEV 15o 0 MEV 3 o O X 1 

Ho T E L L I E R 

USA WoOAVEY 

0 : N E E D E D FOR A S S E S S M E N T OF U - 2 3 3 / T H O R I U M REACTOR 
P O T E N T I A L o 

M : NEW R E Q U E S T c 

2 5 3 0 0 4 2 5 o 3 MV 2 0 o 0 MEV S o O X 

S T A T U S -

F E I 

CCP 

COL 

L R L 

ORL 

ORL 

C Go Be GAR G TRM 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M: NEW REQUESTo 

C H E L N O K O V + - Y F I - 1 3 6 ( 1 9 7 2 ) . D A T A 2 0 0 EV TO 3 5 KEVo 

S T A V I S K Y + - AE 3 1 1 0 7 ( 1 9 7 0 ) . R E L A T I V E TO AUo 

R A H N + - P R / C 6 1 6 5 4 ( 1 9 7 2 ) 0 

L I N D N E R * - L C R L — 7 5 8 3 8 . D A T A O o 1 2 T U 2o 9 MEVo 

H A L P E R I N o - C A T A 2 0 TO 1 2 0 . E V o 

H A L P E R I N o - WORK I N PROGRESS 2 o 5 TO 5 0 0 KEVo 

9 0 T H O R I L M 2 3 2 NEUTRON N , 2 N 

£211362 1 0 o 0 MEV 1 O o O X 1 USA E o H U T C H I N S GEB 

0 : N E E D E D FOR CONTROL OF U - 2 3 2 P R O O U C T I O N o 

6 9 2 3 2 5 1 Oo 0 MEV 2 0 o OX 3 GER H o G E R W I N J U L 

Q : SECONDARY ENERGY D I S T R I B U T I O N R E Q U I R E O o 

9 0 T H O R I U M 2 3 2 NEUTRON F I S S I C N CROSS S E C T I O N 

6 5 2 5 2 6 2 5 o 3 MV 1Oo 0 MEV GER H c G E R W I N J U L 

o: SPECTRUM I N D E X o 

2 3 2 0 9 1 1 OOo KEV 1 Oo 0 MEV l O o O X 3 

2 4 1 2 0 5 1 5 o 0 MEV 3 c 0 X 2 

Ho T E L L I E R 

WoDAVEY L A S 

Q : R A T I O TO U - 2 3 5 F I S S I O N P R E F E R R E D o 
O : N E E D E D FOR A S S E S S M E N T OF U - 2 3 3 / T H 0 R I U M REACTOR 

P O T E N T I A L , 
M : NEW R E Q U E S T o 

2 4 2 1 3 5 l o 5 0 MEV 7o 2 0 MEV EUR NEUTRON D O S I M E T R Y GROUP 

o : FOR NEUTRON D O S I M E T R Y U S I N G SPECTRUM U N F O L D I N G 
METHOOSo 

GREATER THAN 1 0 P E R C E N T D I S C R E P A N C Y B E T W E E N 
I N T E G R A L AND D I F F E R E N T I A L M E A S U R E M E N T S o 

2 5 3 3 0 5 

S T A T U S -

SOR 

I AE 

NDC 

2 So 3 MV 2 0 o 0 MEV S o O X D Go Bo GARG TRM 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M: NEW R E Q U E S T c 

B E N - D A V I D - I A E A - 1 0 7 5 7 ( 1 9 6 8 ) . R E V I E W TO 1 4 MEVo 

B A K t - K N S 3 7 7 ( 1 9 7 1 ) , E V A L U A T I ONo 

S C H E T T + - E A N D C - 9 5 ( 1 9 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L _ D A T A A V A I L A B L E A S O F J A N U A R Y 1 9 7 4 o 

- S T A T U S 
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50 THORIUM 232 RESONANCE PARAMETERS 

6 5 2 5 2 5 60 0 0 KEV l O o O X 1 GER H o G E R W I N J U L 

0 : R A D I A T I O N W I D T H N E E D E D c 

2 1 2 0 5 5 1 Co 0 EV 1 Co 0 KEV S o C X 3 FR J o Y c E A R R E C A D 

0 : FOR F A S T REACTOR C A L C U L A T I O N S o 

C O L 

SAC 

R A H N * - C G C - 2 1 7 E 4 ( 1 5 7 2 ) o 

R I B O N + - 7 1 K N C X V I L L E 4 3 8 . E V A L U A T I O N 

- S T A T U S 

5 0 T H O R I L M 2 3 3 T O T A L CROSS S E C T I O N 

2 5 5 0 0 6 2 Eo 3 MV 2 0 o 0 MEV So OX I N C Gc Eo GARG TRM 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M: NEW R E Q U E S T c 

9 0 T H O R I L M 2 3 3 E L A S T I C CROSS S E C T I O N 

2 5 5 0 0 2 2 Eo 3 MV 2 0 o 0 MEV I N C Go Ec GARG TRM 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S c 
M: NEW R E Q U E S T c 

9 0 T H O R I U M 2 3 3 N E U T R O N I N E L A S T I C CROSS S E C T I O N 

2 5 5 0 0 5 2 0 o 0 MEV S o O X I N C Go Bo GARG TRM 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S c 
M : NEW R E Q U E S T c 

9 0 T H O R I U M 2 3 3 NEUTRON C A P T U R E CROSS S E C T I O N 

2 5 5 0 0 . 9 2 So 3 MV 2 0 o 0 MEV I N D Gc Bo GARG TRM 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S c 
M: NEW R E O U E S T c 

9 0 T H O R I U M 2 3 3 F I S S I O N CROSS S E C T I O N 

2 5 5 0 1 0 2 So 3 MV 2 0 o 0 MEV I N C Gc Be GARG TRM 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S c 
M: NEW R E Q U E S T c 

9 1 P R O T A C T I N I U M 2 3 1 N E U T R C N C A P T U R E CROSS S E C T I O N 

6 S 1 2 1 S 2 So 3 MV 1Oo 0 MEV l O o O X USA E c H U T C H l N S GEB 

0 : N E E D E D FOR CONTROL OF U - 2 3 2 P R O D U C T I O N , 

9 1 P R O T A C T I N I U M 2 3 3 N E U T R C N T O T A L CRCSS S E C T I O N 

2 5 5 0 1 1 2 Eo 3 MV 2Oo 0 MEV S o O X I N C G c B o GARG TRM 

O : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S c 
M : NEW R E Q U E S T o 

9 1 P R O T A C T I N I U M 2 3 3 E L A S T I C CROSS S E C T I O N 

2 5 5 0 1 2 2 Eo 3 MV 2 0 o 0 MEV I N C Gc Be GARG TRM 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S c 
M: NEW R E Q U E S T c 

9 1 P R O T A C T I N I U M 2 3 3 N E U T R C N I N E L A S T I C CROSS S E C T I O N 

2 5 5 0 1 2 2 0 o 0 MEV I N C Gc Be GARG TRM 

O : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M : NEW R E O U E S T c 

5 1 P R O T A C T I N I U M 2 5 3 N E U T P C N A B S O R P T I O N CROSS S E C T I O N 

6 5 2 5 3 5 2Eo 3 MV 

6 5 2 4 8 5 2So 3 MV 

9 1 P R O T A C T I N I U M 2 3 3 

SOOo EV 

SOOo EV 

N E U T R C N 

S o O X 1 GEf i M A E R K L SRE 

So OX 3 NED M o E o A c H E R M A N S VDN 

C A P T U R E CROSS S E C T I O N 

6 7 1 0 6 5 l o O O MV 1 , 0 0 KEV USA Ro H , D A H L B E R G GA 

A : ACCURACY 5 P E R C E N T BELOW 2 E V , 1 0 P E R C E N T ABOVEc 
O : D E S I G N OF T H O R I U M C Y C L E R E A C T O R S o 
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91 PROTACTINIUM 233 NEUTRCN CAPTURE CROSS SECTION < CONTINUED) 

£ 5 1 2 2 1 1 o 0 0 MV 1 0 0 c EV I C o O X 2 USA A o M o P E R R Y O R L 

o : T H O R I U M C Y C L E D E S I G N So 

. 7 5 5 2 1 3 2 5 o 3 MV 2 0 o 0 MEV S o O X 2 I N C Gc E o G A R G T R M 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M : NEW REQUESTC 

S T A T U S S T A T U S 

B E T C CNN ER - W A P O - T M - 8 3 7 ( 1 9 7 0 ) . T H E R M A L V A L U E , 

9 1 P R O T A C T I N I U M 2 2 3 N E U T R C N F I S S I O N CROSS S E C T I O N 

7 5 5 5 1 5 2 5 o 3 MV 2 0 o 0 MEV S o O X 2 I N C Go Ec GARG TRM 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M: NEW R E Q U E S T , 

9 1 P R O T A C T I N I U M 2 3 3 N E U T R O N R E S O N A N C E P A R A M E T E R S 

6 5 2 2 3 2 1OOo EV l O o O X 3 NEC M i E c Ao H E R M A N S VON 

Q : N E U T R O N A N D C A P T U R E W I D T H N E E D E D o 

9 1 P R O T A C T I N I U M 2 3 3 N E U T R O N A B S O R P T I O N R E S O N A N C E I N T E G R A L 

£ 5 2 3 3 3 Oo 5 0 EV I C o O X 1 GER M A E R K L SRE 

S T A T U S S T A T U S 

B E T C O N N E R - k A P D - T M - 8 3 7 ( 1 9 7 0 ) o 

9 1 P R O T A C T I N I U M £ 2 4 N E U T R O N T O T A L C R C S S S E C T I O N 

2 5 2 0 1 5 2 5 o 3 MV 2 0 o 0 MEV S o O X 2 I N C Go Eo GARG TRM 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M : NEW R E Q U E S T , 

9 1 P R O T A C T I N I U M 2 2 4 N E U T R C N E L A S T I C CROSS S E C T I O N 

2 5 3 0 1 2 2 Eo 3 MV 2 0 o 0 MEV S o O X 2 I N O Ge Be GARG TRM 

o : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S , 
M : NEW R E Q U E S T , 

9 1 P R 0 T A C T I N I U M _ 2 3 4 N E U T R O N _ I N E L A S T I C C R O S S S E C T I O N 

2 5 2 0 1 5 2 0 o 0 MEV S o O X 2 I N O Go Bo GARG TRM 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M : NEW R E Q U E S T o 

9 1 P R O T A C T I N I U M 2 3 4 N E U T R O N C A P T U R E CROSS S E C T I O N 

2 5 3 0 1 5 2 Eo 3 MV 2 Oo 0 MEV S o O X 2 I N C Go Bo GARG TRM 

O : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M: NEW R E Q U E S T c 

9 1 P R O T A C T I N I U M 2 3 4 N E U T R C N F I S S I C N CROSS S E C T I O N 

2 5 2 0 2 0 2 5o 3 MV 2 0 o 0 MEV S o O X 2 I N D Go Be GARG TRM 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S , 
M : NEW R E Q U E S T , 

9 2 U R A N I U M 2 3 2 N E U T R O N C A P T U R E CROSS S E C T I O N 

2 3 1 1 3 3 5 0 0 o E V 1 0 , 0 MEV 2 U S A Ro He C A H L B E R G GA 

A : A C C U R A C Y R E Q U I R E D - 2 TO 1 0 P E R C E N T o 
O : FOR F A S T R E A C T O R B L A N K E T S o 
M : NEW R E Q U E S T o 

9 2 _ U R A N I U M 2 3 3 _ H A L F L I F E 

2 3 1 1 1 5 O o S X 1 U S A N c S T E E N B E T 

0 : T O R E S O L V E D I S C R E P A N C I E S , 
M : NEW R E Q U E S T , 

9 2 U R A N I U M 2 3 3 _ N E U T R O N T O T A L C R O S S S E C T I O N 

2 5 2 0 2 1 2 So 3 MV 2 0 o 0 MEV S o O X 2 I N C Go Bo GARG TRM 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M: NEW R E Q U E S T o 
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642205 1 Co OX J o G o T Y R O R WIN 

0 : THERMAL A V E R A G E I N C I D E N T ENERGYo 
0 : FOR L O N G TERM I M P R O V E M E N T OF THE A B S O R P T I O N CROSS 

SECT ION c 

2 5 5 0 2 2 2 0 c 0 MEV S o O X D Go BoGARG TRM 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U O I E S o 
M: NEW REQUESTO 

S T A T U S 

B E T GREEN+ - NSE 54 1 8 ( 1 9 7 4 ) , T H E R M A L V A L U E o 

9 2 U R A N I U M 2 3 3 NEUTRON I N E L A S T I C CROSS S E C T I O N 

2 5 3 0 2 2 2 0 o 0 MEV 5 c 0 X I N D Gc Be GARG TRM 

O : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S c 
M: NEW REQUESTo 

9 2 U R A N I U M 2 3 3 NEUTRON ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

621066 4 Co 0 KEV 7o 0 0 MEV 

A : NEED ENERGY DEPENDENCE TO 5 TO 1 0 P E R C E N T ABOVE 0 e 5 MEVc 
9 2 U R A N I U M 2 3 3 NEUTRCN D O U B L E D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

&S223S 5o 0 0 MEV UK C o G o C A M P B E L L W I N 

0 : FOR F A S T REACTORSo 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

C A P T U R E CROSS S E C T I O N 9 2 U R A N I U M 2 3 3 

6 S 2 3 5 C 2 = o 3 MV l o 0 0 MEV 2 0 o 0 X GER Ho GERWIN J U L 

O : ACCURACY I N S U F F I C I E N T 

6 3 2 5 5 2 1o 0 0 MEV l O o O MEV 2 0 o 0 X GER He GERWIN 

o : ALPHA A L S O U S E F U L o 
O : ACCURACY I N S U F F I C I E N T o 

6 3 2 4 6 7 2So 3 MV l o 0 0 MEV NEC M c E o A o H E R M A N S VDN 

Q : ALPHA A L S O USEFULC 

2 5 2 0 3 3 1 0 o 0 KEV FR Ho T E L L I E R SAC 

O : E V A L U A T I O N P R O B A B L Y NOT S U F F I C I E N T 

2 4 1 1 1 2 l o 0 0 MV 2o 0 0 E V USA N O S T E E N 

S H A P E I M P O R T A N T E S P E C I A L L Y A T LOW ENERGYo 
ACCURACY R E Q U I R E D - BELOW 0 o 5 E V . 1 P E R C E N T o 

ABOVE Oo 5 E V , 2 P E R C E N T , 
NEEDED TO C L E A R 
NEW R E Q U E S T c 

UP I N T E R P R E T A T I O N OF C A P T U R E DATAo 

1 Oo O KEV 1 o SO MEV WoDAVEY L A S 

O : ALPHA V A L U E S P R E F E R R E D , 
O : NEEDED FOR A S S E S S M E N T OF 

P O T E N T I A L , 
M: NEW REQUESTC 

U—2 3 3 / T H O R I U M REACTOR 

2 5 3 3 2 4 2 = 0 3 MV 2 0 o 0 MEV D Go Bo GARG TRM 

O : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M: NEW R E Q U E S T , 

ORL WEST0N+ - NSE 4 2 1 4 3 ( 1 9 7 0 ) , DATA T H E R M A L TO 1 EVo 

GEL CAO+ - J N E 2 4 1 1 1 ( 1 9 7 0 ) . D A T A 1 8 EV TO l o 2 KEVo 

HAR E L W Y N * - N P / A 1 4 6 3 3 7 ( 1 9 7 0 ) , D A T A TO 2 o 2 MEVo 

K A P R E Y N O L D S * - K A P L - M - 7 3 2 3 , C A R E F U L R E I C H - M O O R E A N A L Y S I So 

9 2 U R A N I U M 2 3 3 NEUTRON T C T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 3 2 3 3 2 1 2 0 , KEV C o G o C A M P B E L L W I N 

O : GAMMA SPECTRUM WANTEOo 
A." LOW R E S O L U T I O N ADEQUATE FOR I N C I D E N T ENERGY AND 

PHOTON SPECTRUMo 
o : FOR STUDY O F A C T I V A T I O N AND H E A T R E L E A S E I N COREe 

9 2 U R A N I U M 2 3 3 NEUTRON 

621066 1 5 , 0 MEV l O o O X USA Po Bo H E M M I G AEC 

o : FOR C O N T A M I N A T I O N OF U - 2 3 3 BY U - 2 3 2 , 
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92 URANIUM 235 NEUTRON DELAYED NEUTRONS EMITTED PER FISSION (CONTINUED) 

6 5 2 2 4 1 1 So 0 MEV l O o O X 1 FR Ao M I C H A U D O N BRC 

9 2 U R A N I U M 2 3 3 N E U T R O N F I S S I O N CROSS S E C T I O N 

£ 2 1 C 3 £ 1 C 0 0 MV 1C 0 0 KEV 1 USA 

0: 
A : 

M : 

N o S T E E N B E T 

S H A P E I M P O R T A N T A T LOW E N E R G l E S o 
A C C U R A C Y R E Q U I R E D - OoS TO 1 P E R C S N T o 
WANT ETA TO Oc 2 5 P E R C E N T BELOW 1 EVo 
S U B S T A N T I A L M O D I F I C A T I O N S o 

6 2 1 3 3 6 l o O O MV l o O O KEV l O o O X 1 U S A 

Q: 
A : 

M : 

R o h c C A H L B E R G GA 
AOMOPERRY ORL 

S H A P E I M P O R T A N T AT LOW E N E R G I E S c 
WANT E T A TO Cc 2 5 P E R C E N T BELOW 1 EVo 
WANT I N T E G R A L ETA TO 1 P E R C E N T BELOW 1 K E V o 
S U B S T A N T I A L M O D I F I C A T I O N S o 

£ 2 1 0 3 2 1 c 0 0 KEV 3Go 0 KEV S o O X 3 U S A 

A : 

C o E c T I L L A N L 
R o H o D A H L B E R G GA 
P o B - . H E M M I G AEC 
A o M o P E R R Y O R L 

WANT 2 P E R C E N T I N E T A AND I N T E G R A L D A T A o 

£ Z 1 0 S S 1 Oo 0 K E V 15c 0 MEV l o O X 1 U S A 

<2: 

Gc Ec H A N S E N L A S 

R A T I O W A N T E D R E L A T I V E TO U - 2 3 5 c 

£ 5 1 2 2 6 l o O O K E V l O o O MEV 1 c 0 X 2 U S A 

Q : 
A : 

P o Be H E M M I G AEC 

R A T I O WANTED R E L A T I V E TO U - 2 3 5 o 
C A L I B R A T I O N I N ENERGY 1 P E R C E N T , 

R E S O L U T I O N 3 P E R C E N T o 
A C C U R A C Y O F 2 TO 3 P E R C E N T WOULD BE U S E F U L o 

£ 5 2 2 4 2 2So 3 MV 5Go 0 EV 2 o 0 X 2 GER H o G E R W I N J U L 

£ 5 2 3 4 3 5 0o 0 EV l O o 0 MEV 2 GER 

A : 
o : 

H o G E R W I N J U L 

A C C U R A C Y R E Q U I R E D TO B E T T E R T H A N 1Oo 0 P E R C E N T o 
S P E C T R U M I N D E X o 

£ 5 2 3 4 4 1 OOo EV 1 5o 0 MEV S o O X 3 FR 

A : 

J o Y c B A R R E CAD 

T H I S A C C U R A C Y CONCERNS THE F I S S I O N R A T I O U - 2 3 3 
U - 2 3 5 o 

A C C U R A C Y OF 2 P E R C E N T N E E D E D BETWEEN 1 0 K E V AND 
1 MEVo 

2 3 2 0 5 2 l O o O KEV 3 o OX 3 FR Ho T E L L I E R SAC 

2 4 1 2 0 2 1 Co 0 K E V 1 5o 0 MEV 3 o 0 X 1 USA 

a: 
A : 
o : 

M: 

WcOAVEY L A S 

R A T I O TO U - 2 3 5 F I S S I O N P R E F E R R E D , 
A C C U R A C Y OF l c S P E R C E N T N E E D E D W I T H P R I O R I T Y 2 0 
N E E D E D FOR A S S E S S M E N T OF U - 2 3 3 / T H O R I U M R E A C T O R 

P O T E N T I A L c 
NEW R E Q U E S T c 

2 5 3 0 2 5 2 So 3 MV 2 0 o 0 MEV S o O X 2 I N C 

o : 
M : 

Gc Bo GARG TRM 

R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
NEW R E Q U E S T c 

STA T U S - - ' 

SAC 

G E L 

O R L 

K F K 

L RL 

A N L 

B L O N S - NSE 5 1 1 3 0 ( 1 9 7 3 ) , C A T A 8 EV TO 3 0 KEVo 

D E R U Y T T E R + - E A N D C ( E ) - 1 5 0 ( 1 9 7 2 ) . D A T A I N T H E R M A L R A N G E R E L A T I V E TO B - 1 0 ( N , A ) o 

WESTON+ - NSE 4 2 1 4 3 ( 1 9 7 0 ) . C A T A T H E R M A L TO 1 EVo 

K A E P P E L E R + - K F K - 1 2 4 0 ( 1 9 7 0 ) . D A T A 5 KEV TO 1 MEVo 

B E H R E N S * - U S N D C - 1 1 1 3 6 ( 1 9 7 4 ) , D A T A A V A I L A B L E , REPORT I N P R O G R E S S o 

MEADOWSo - NSE 5 4 3 1 7 ( 1 9 7 4 ) , D A T A Co 1 TO 7 0 5 MEVo 

9 2 U R A N I U M 2 3 3 N E U T R O N C A P T U R E TO F I S S I O N R A T I O ( A L P H A ) 

521041 1 5 o 0 MEV N o S T E E N B E T 

C A P T U R E C R O S S S E C T I O N E Q U A L L Y U S E F U L o 
I N T E G R A L E X P E R I M E N T S N E E D E D TO R E S O L V E 

D I S C R E P A N C I E S o 
A C C U R A C Y R E Q U I R E D - 2 TO 8 P E R C E N T BELOW O o 5 E V , 

3 P E R C E N T A B O V E O o 5 EV ( A T P R I O R I T Y 2 ) o 
WANT ETA TO Cc 2 5 P E R C E N T BELOW 3 E V ( 1 P E R C E N T 

U S E F U L BELOW 1 E V ) , 1 P E R C E N T FROM 3 0 EV TO 
1 KEV ( 5 P E R C E N T U S E F U L ) AND 2 P E R C E N T FROM 
1 KEV TO 3 0 K E V o 

E X P E R I M E N T A L U N C E R T A I N T I E S N E E D V E R I F I C A T I O N 
S U B S T A N T I A L M O D I F I C A T I O N S o 

621042 3o 0 0 MEV R o H o C A H L B E R G 
A o M C P E R R Y 

GA 
O R L 

0 : C A P T U R E C R O S S S E C T I O N E Q U A L L Y U S E F U L o 
A : P R I O R I T Y E N E R G Y R A N G E A C C U R A C Y 

1 1 MV TO 1 K E V 2 TO 8 P E R C E N T 
2 1 K E V TO 3 MEV 1 0 TO 2 0 P E R C E N T 

WANT ETA TO Gc 2 E P E R C E N T BELOW 3 E V ( 1 P E R C E N T 
U S E F U L BELOW 1 E V ) . 1 P E R C E N T FROM 3 0 EV TO 
1 KEV ( 5 P E R C E N T U S E F U L ) AND 2 P E R C E N T FROM 
1 KEV TO 3 0 K E V c 

M : NEW R E Q U E S T o 
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92 URANIUM 235 NEUTRON DELAYED NEUTRONS EMITTED PER FISSION (CONTINUED) 

6 2 1 0 4 3 1O 0 0 KEV 3O 0 0 MEV C o E o T I L L 
P o B o H E M M I G 

ANL 
AEC 

0 : C A P T U R E CROSS S E C T I O N E Q U A L L Y U S E F U L o 
A : ACCURACY R E Q U I R E D - 1 0 TO 2 0 P E R C E N T , 

WANT ETA TO 2 P E R C E N T FROM 1 TO 3 0 EVo 

6 3 2 5 4 6 I o 0 0 KEV 1OOo KEV UK C o G o C A M P B E L L W I N 

O : FOR F A S T REACTORSo 

9 2 U R A N I U M 2 3 3 NEUTRONS E M I T T E D PER NEUTRON A B S O R P T I O N ( E T A ) 

6 5 2 5 4 5 Oo 2 0 EV O o S X J o G c T Y R O R W I N 

Q : V A L U E R E L A T I V E TO 2 5 = 3 MV ETA WANTEDo 
A : ACCURACY I S FOR AVERAGE V A L U E S I N 0 o C 2 EV STEPSo 
0 : FOR THERMAL REACTORSo 

Z 4 1 1 1 3 1 o 0 0 MV l o O O EV 0 o 4 X 

o: 0: 
M: 

T H E R M A L V A L U E AND SHAPE N E E D E D o 
TO V E R I F Y FEW E X I S T I N G R E S U L T S , 
NEW R E Q U E S T , 

Z 4 1 1 1 4 

S T A T U S -

A N o S T E E N B E T 

Q : U - 2 3 3 F I S S I O N SPECTRUM A V E R A G E V A L U E NEEDEDo 
0 : FOR A N A L Y S I S OF T A R G E T F A S T M U L T I P L I C A T I O N , 
M : NEW R E Q U E S T , 

K A P R E Y N O L D S * - K A F L - M - 7 3 2 3 . C A R E F U L R E I C H - M O O R E A N A L Y S I S o 

9 2 U R A N I U M 2 3 3 NEUTRON NEUTRONS E M I T T E D PER F I S S I O N ( N U B A R ) 

6 5 1 2 2 5 

6 5 1 2 3 0 

6 5 1 4 4 3 

I C o O K E V 

3 0 o 0 KEV 

l o SO MEV 

3o 0 0 MEV 

30e 0 KEV 

USA N o S T E E N B E T 

A : ACCURACY R E Q U I R E D - 1 TO 3 P E R C E N T o 
0 : TO LOOK FOR S T R U C T U R E BELOW 1 MEVo 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

Ro H , D A H L B E R G 
A o M o P E R R Y 

GA 
ORL 

A : ACCURACY R E Q U I R E D - 1 TO 3 P E R C E N T o 
0 : TO LOOK FOR S T R U C T U R E BELOW 1 MEVo 
M: NEW R E Q U E S T , 

N o S T E E N 
R o H o D A H L B E R G 
A o M c P E R R Y 

B E T 
GA 
ORL 

R E Q U I R E Oo 2 5 P E R C E N T ACCURACY TO 3 0 E V , 1 PERCENT 
FROM 30 EV TO 1 K E V , AND 2 P E R C E N T ABOVEo 

I N T E R M E D I A T E ACCURACY OF l o 5 P E R C E N T L S E F U L o 
S U B S T A N T I A L M O D I F I C A T I O N S o 

6 3 2 4 6 6 3 0 , 0 K E V 1 Oo 0 MEV H o G E R W I N 

Z 4 1 2 0 6 SOoO KEV So 0 0 MEV O o S X WoDAVEY L A S 

0 : N E E D E D TO CHECK P O S S I B L E S T R U C T U R E ( D I P ) I N FEW 
1 0 0 - K E V REGIONO 

N E E D E D FOR A S S E S S M E N T OF U - 2 3 3 / T H 0 R I U M REACTOR 
P O T E N T I A L , 

M: NEW REQUESTO 

I A E MANERO+ - REA 1 0 6 3 7 ( 1 9 7 2 ) , R E V I E W , 

R P I R E E D * - U S N D C - 7 2 0 2 ( 1 9 7 3 ) , I N PROGRESS T H E R M A L TO 1 0 0 EVo 

FOA CONDE - MORE WCRK R E Q U I R E D CN C F - 2 5 2 NU S T A N D A R D AND ENERGY DEPENDENCE TO GET 0 o 2 5 P E R C E N T 
ACCURACYo 

MORE WORK R E Q U I R E D I N 3 0 EV TO 1 KEV RANGE TO R E A C H 1 P E R C E N T A C C U R A C Y , 
BELOW 4 MEV MORE WORK R E Q U I R E D FOR B E T T E R THAN 2 PERCENT A C C U R A C Y o 
NO D A T A A V A I L A B L E BETWEEN 4 o 5 AND 1 4 MEVo 

9 2 U R A N I U M 2 3 3 NE UTRGN D E L A Y E D N E U T R O N S E M I T T E D PER F I S S I O N 

Z 4 1 1 1 6 

O : TO R E S O L V E D I S C R E P A N C I E S o 
M: NEW R E Q U E S T , 

S T A T U S 

A I T U T T L E o - NSE 5 6 3 7 ( 1 9 7 5 ) . R E V I E W W I T H RECOMMENCED V A L U E S , 

9 2 U R A N I U M 2 3 3 NEUTRON F I S S I O N PRODUCT MASS Y I E L D SPECTRUM 

6 2 1 3 5 5 2 5o 3 MV 3 , O X USA No S T E E N BET 

Q : C U M U L A T I V E AND D I R E C T Y I E L D OF X E - 1 3 5 I N C L U D I N G 
15 M I N U T E ISOMER R E Q U I R E D o 

o : FOR C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N S o 

6 Z 1 3 S 6 l o O X 

Q : o: Y I E L D OF C S - 1 3 7 WANTEOo 
FOR BURN UP I N D I C A T O R S T A N D A R D o 
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92 URANIUM 235 NEUTRON DELAYED NEUTRONS E M I T T E D P E R FISSION (CONTINUED) 

6 2 1 5 9 7 2 E c 3 MV SoOX 2 USA N o S T E E N B E T 

0 : Y I E L D OF N D - 1 4 7 AND S M - 1 4 9 WANTEDo 
0 : FOR C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N S o 

7 1 1 . 6 6 1 2 So 3 MV l o O X 2 CAN Wo He WAL KER CRC 

o: Y I E L D O F X E - 1 3 5 WANTEDo 

O : FOR C A L C U L A T I O N OF F I S S I O N PRODUCT A B S O R P T I O N o 

S T A T U S S T A T U S 

A N L G L E N D E N I N * - WORK I N P R O G R E S S , 

I I T REEDo - DATA A V A I L A B L E o 

9 2 U R A N I L M _ 2 3 3 NEUTRON RESONANCE P A R A M E T E R S 

£ 2 1 1 9 5 2 5o 3 MV 5o 0 0 K E V 2 U S A C o E o T I L L ANL 
P o Be H E M M I G AEC 

0 : M U L T I L E V E L P A R A M E T E R S AND S T A T I S T I C A L 
D I S T R I B U T I O N S WANTED I N EV RANGEo 

A : ACCURACY 10 P E R C E N T WANTED TO 1 0 0 E V . 3 0 PERCENT 
ABOVEo 

0 : FOR THERMAL BREEDER C A L C U L A T I O N S o 

2 1 2 6 5 4 2 OOo E V - 1 0 o 0 KEV S o O X 3 FR J o Ye BARRE CAD 

o: FOR F A S T REACTOR C A L C U L A TIO N S c 

S T A T U S S T A T U S 

COL R A H N + - U S N C C - 1 7 0 ( 1 9 7 2 ) , P A R A M E T E R S FOR 3 8 RESONANCESo 

SAC B L G N S + - E A N D C ( E ) - 1 5 0 * A N A L Y S I S I N PROGRESSo 

L A S K E Y W 0 R T H + - N C S A C - 4 2 1 5 3 ( 1 9 7 1 ) . E X P E R I M E N T I N P R O G R E S S : 

9 2 U R A N I U M 2 3 4 NEUTRON T O T A L CROSS S E C T I O N 

2 5 5 0 2 6 2 S o 3 MV 2 0o 0 MEV S o O X 2 I N C Go Bo GARG TRM 

0 : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M: NEW R E Q U E S T o 

9 2 U R A N I U M 2 3 4 NEUTRCN _ E L A S T J C C R O S S S E C T I O N 

2 5 5 5 2 2 2 So 3 MV 2 Oo 0 MEV S o O X 2 I N C Go Be GARG TRM 

O : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S c 
M: NEW R E Q U E S T c 

9 2 U R A N I U M 2 3 4 NEUTRON I N E L A S T I C CROSS S E C T I O N 

2 5 5 5 2 5 2 0 o 0 MEV S o O X 2 I N C Go Bo GARG TRM 

O : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E STUD I E So 
M : NEW R E Q U E S T c 

9 2 U R A N I U M 2 3 4 NEUTRON C A P T U R E CROSS S E C T I O N 

6 9 1 4 6 5 1 o 0 0 MV 1Oo 0 MEV 2 USA C o E c T I L L A N L 

A : ACCURACY 3 P E R C E N T BELOW 2 E V , 6 P E R C E N T BELOW 1 0 
K E V . 10 P E R C E N T ABOVE 1 0 K E V o 

, 6 9 2 3 5 6 1o 0 0 EV 1 0 o 0 MEV I S o O X 2 GER H o G E R W I N J U L 

2 3 2 6 9 4 1Oo 0 KEV S o O X 3 FR H o T E L L I E R SAC 

2 5 2 B 2 S 2 S o 3 MV 2 0 o 0 MEV S o O X 2 I N D Go Bo GARG TRM 

O : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M: NEW R E Q U E S T o 

S T A T U S S T A T U S 

ORL K A S T E N - REA 8 4 7 3 ( 1 9 7 0 ) . R E V l E W o 

R P I B L O C K * - M E A S U R E M E N T S F L A N N E O o 

9 2 U R A N I U M 2 3 4 NEUTRCN N . 2 N 

6 6 2 3 5 6 1 So 0 MEV l O o O X 1 FR A o M I C H A U D O N BRC 

9 2 U R A N I U M 2 3 4 NEUTRCN N . 3 N 

6 6 2 0 5 1 1 So 0 MEV 1 S o O X 1 FR A o M I C H A U D O N BRC 

9 2 URANIUM 234 _NEUTR0N FlisiCN CROSS SECTION 

6S2352 4 c 0 0 MEV 1Oo 0 MEV 1 5 o O X 2 GER H o G E R W I N J U L 

0 : S P E C T R U M I N D E X o 
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92 URANIUM 235 NEUTRON DELAYED NEUTRONS EMITTED PER FISSION (CONTINUED) 

223030 2Eo 3 MV 2 0 o 0 MEV S o O X 2 I N O Go Ec GARG TRM 

O : R E Q U I R E D FOR T H O R I U M F U E L - C Y C L E S T U D I E S o 
M: NEW R E Q U E S T o 

S T A T U S S T A T U S 

HAR J A M E S * - A E R E - F R / N P 1 5 ( 1 9 7 2 ) , DATA 1 8 0 KEV TO 6 o MEVc 

9 2 U R A N I U M 2 3 5 D I S C R E T E L E V E L S T R U C T U R E ( E N E R G Y , S P I N , P A R I T Y ) ™ 

£ 5 2 5 2 5 2 GER F o W E L L E R KFK 

o: E N E R G Y , S P I N ANC P A R I T Y WANTED FOR L E V E L S BELOW 
1 c 0 MEVc 

S T A T U S T S T A T U S 

L A S R I C K E Y * - F R / C S 2 0 7 2 ( 1 9 7 2 >o 

9 2 U R A N I L M 2 2 5 NEL 'TRCN E L A S T I C CROSS S E C T I O N 

£S22£$ J o G o T Y R O R W I N 

o: THERMAL A V E R A G E I N C I D E N T ENERGYo 
O : FOR L O N G T E R M I M P R O V E M E N T OF THE A B S O R P T I O N CROSS 

SECT I O N , 

2 3 2 0 £ . 7 l o O O KEV 1 5 o 0 MEV l O o O X FR A c M I C H A U D O N BRC 

0 : FOR C R I T I C A L A S S E M B L I E S o 

9 2 U R A N I U M 2 3 5 D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

6 3 1 2 3 2 l o O O MEV SoOO MEV C O E C T I L L 
P o Be H E M M I G 

A N L 
AEC 

ENERGY R E S O L U T I O N AT L E A S T Oo 5 MEVo 
N E E D E D FOR A N A L Y Z I N G F A S T C R I T I C A L E X P E R I M E N T S o 

. 7 3 2 0 6 5 l o 0 0 KEV 1 5o 0 MEV l O o O X 1 FR Ao M I CHAUDON BRC 

0 : FOR C R I T I C A L A S S E M B L I E S c 

S T A T U S S T A T U S 

GEL K N I T T E R * - ZP 2 5 7 1 0 8 ( 1 9 7 2 ) , DATA 1o 6 TO 5 o 5 MEVo 

A N L G U E N T H E R * - U S N O C - 1 1 2 5 ( 1 9 7 4 ) , E X P E R I M E N T A L AND T H E O R E T I C A L WORK I N P R O G R E S S TO 4 MEVo 

9 2 U R A N I L M 2 3 5 NEUTRON I N E L A S T I C CROSS S E C T I O N 

6 3 2 3 6 3 1 So 0 MEV l O o O X SWC Ho HAEGG8LOM AE 

0 : F A S T C R I T I C A L S Y S T E M S c 

2 3 2 0 7 0 15o 0 MEV l O o O X FR A o M l C H A U D O N BRC 

0 : FOR C R I T I C A L A S S E M B L I E S o 

2 5 3 0 2 3 8 0 0 o KEV So 0 0 MEV L o N , U S A C H E V F E I 

A : FROM 0 c 8 - l c 4 MEV ACCURACY 1 5 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 1 5 P E R C E N T o 
FROM l o 4 - 2o 5 MEV ACCURACY 1 7 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 1 7 P E R C E N T o 
FROM 2o 5 - 5 , 0 MEV ACCURACY 3 0 P E R C E N T . 
P R I O R I T Y 2 ACCURACY 3 0 P E R C E N T o 

O : N E E D FOR F A S T REACTOR C A L C U L A T I O N 
FOR MORE D E T A I L SEE I N T R O D U C T I O N c 

M: NEW REQUESTo 

9 2 U R A N I U M 2 3 5 NEUTRON ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

£ 5 2 3 6 3 

2 1 3 0 0 6 

I S o O MEV 2 0 o OX 

1 5o 0 MEV 

F o W E L L E R KFK 

CCP 

ACCURACY OF 10 PERCENT R E Q U I R E D BELOW l o 5 MEVo 
R E S O L U T I O N FOR I N C I D E N T AND E X I T N E U T R O N E N E R G I E S 100 KEVo 
F A S T REACTOR C A L C U L A T I O N S o 

M o N o N I K O L A E V F E I 

CROSS S E C T I O N FOR I N E L A S T I C REMOVAL BELOW F I S S I O N 
T H R E S H O L D S OF U - 2 3 8 ( 7 P E R C E N T A C C U R A C Y ) AND OF 
P U — 2 4 0 OR N P - 2 3 7 ( 1 0 P E R C E N T A C C U R A C Y ) WANTEDo 

E X C I T A T I O N C R O S S S E C T I O N FOR LOW L Y I N G L E V E L S 
R E Q U E S T E D W I T H 1 5 P E R C E N T ACCURACYo 

T E M P E R A T U R E S OF THE I N E L A S T I C S C A T T E R I N G SPECTRA 
AS WELL A S D I R E C T AND P R E - E Q U 1 L I BR I U M M E C H A N I S M 
C O N T R I B U T I O N S I N THE C O N T I N U U M ARE OF I N T E R E S T o 

S E E GENERAL COMMENTS I N THE I N T R O D U C T I O N 

2 2 1 0 2 £ 5 0 o 0 K E V 6o 0 0 MEV l O o O X C o E o T I L L 
P o Bo H E M M I G 

A N L 
AEC 

LOW ENERGY N E U T R O N S MUST B E I N C L U D E D o 
A B S O L U T E S P E C T R A A T 3 0 AND 7 5 D E G R E E S MAY S U F F I C E o 
I N C I D E N T AND E X I T ENERGY R E S O L U T I O N S l O o P E R C E N T o 
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92 URANIUM 235 NEUTRON ENERGY CIFFcRENTIAL INELASTIC CROSS SECTION (CONTINUEDI 

S T A T U S S T A T U S 

GEL K N I T T E R * - ZP 2 5 7 1 0 8 ( 1 9 7 2 ) . D A T A 1 = 5 TO 2 o 3 MEVc 

L R L K A M M E R D I E N E R - U C R L - 5 1 2 3 2 ( 1 9 7 2 ) , D A T A AT 14 MEVo 

A L D S A T C H E L O R + - A taRE/0-55/69, D A T A 2 TO 4 M E V ; 

ANL GUENTHER+ - U S N C C - 1 1 2 5 ( 1 9 7 4 ) , E X P E R I M E N T A L AND T H E O R E T I C A L WORK I N P R O G R E S S TO 4 MEVc 

9 2 U R A N I U M 2 3 5 ' NEUTRON D O U B L E D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

6 5 2 0 5 2 1 3o 0 KEV l O o C MEV l O o O X 1 J A P He MATSUNOBU SAE 

O : CROSS S E C T I O N S FOR E X C I T A T I O N OF I N D I V I D U A L L E V E L S 
A L S O WANTEDo 

A : ENERGY R E S O L U T I O N 1 TO 2 P E R C E N T D E S I R E D o 
O : FOR F A S T R E A C T O R S o 

FOR E V A L U A T I O N OF N U C L E A R D A T A o 
NO E X P E R I M E N T A L D A T A A B O V E 7 o 5 MEVc 

M : S U B S T A N T I A L M O D I F I C A T I O N S o 

653052 3 OOo KEV 1 Oo 0 MEV l O o O X 1 B A N MoMc I S L A M RAM 

O : FOR F A S T R E A C T O R S c 

. 7 4 2 0 7 1 1 5o 0 MEV 2 0 o 0 X 2 FR A o M I C H A U D O N BRC 

0 : FOR C R I T I C A L A S S E M B L I E S c 

9 2 U R A N I L M 2 3 5 _ N E U T R C N T O T A L S C A T T E R I N G _ C R O S S S E C T J O N _ 

7 5 2 0 2 6 1o 0 0 KEV 1Oo 0 MEV 2o OX 1 J A P He MATSUNOBU SAE 

A : ENERGY R E S O L U T I O N - 1 TO 2 P E R C E N T o 
o : E V A L U A T I O N OF U - 2 3 5 N U C L E A R D A T A AND FOR REACTOR 

D E S I G N C A L C U L A T I O N S o 
T H E E X P E R I M E N T A L D A T A ARE VERY POORo 
NO E X P E R I M E N T A L D A T A FROM 5 o 5 MEV TO 1 0 MEVo 

M: NEW R E O U E S T c 

9 2 U R A N I U M 2 3 5 NEUTRCN D I F F E R E N T I A L T O T A L S C A T T E R I N G CROSS S E C T I O N 

2 5 2 0 2 7 1o 0 0 KEV 1Oo 0 MEV 1 J A P He MATSUNOBU SAE 

A : ACCURACY R E Q U I R E D - 2 TO 5 P E R C E N T o 
ENERGY R E S O L U T I O N - 1 TO 2 P E R C E N T o 

o : E V A L U A T I O N OF U - 2 3 5 N U C L E A R D A T A AND FOR REACTOR 
D E S I G N C A L C U L A T I O N S o 

T H E E X P E R I M E N T A L D A T A ARE VERY POORo 
NO E X P E R I M E N T A L D A T A FROM 5o 5 MEV TO 1 0 MEVo 

M l NEW R E Q U E S T . ; 

9 2 U R A N I U M 2 3 5 NEUTRON N C N - E L A S T I C CROSS S E C T I O N 

6 5 2 5 6 1 1 So 0 MEV 5 F o W E L L E R KFK 

A : ACCURACY 10 P E R C E N T R E Q U I R E D TO l o 5 MEV AND 2 0 
PERCENT A B O V E c 

ENERGY R E S O L U T I O N ABOUT 1 0 0 KEVo 

6 5 5 0 5 1 1 00c K E V l O o O MEV l O o O X B A N M o M o I S L A M RAM 

O : FOR F A S T R E A C T O R S c 

9 2 U R A N I U M 2 3 5 NEUTRON C A P T U R E CROSS S E C T I O N 

6 6 2 0 5 5 1o 0 0 KEV 1 Oo 0 MEV J A P Sc K A T S U R A G I 
H o M A T S U N O B U 

J A E 
SAE 

0 : A L P H A A L S O WANTEOo 
A : R E Q U I R E D ACCURACY -

R E S O L U T I O N - 1 TO 2 
O : FOR F A S T R E A C T O R S c 

N U C L E A R D A T A E V A L U A T I O N c 
NO E X P E R I M E N T A L D A T A ABOVE 2 

M : S U B S T A N T I A L M O D I F I C A T I O N S o 

5 TO 1 0 P E P C E N T o 
P E R C E N T o 

6 5 2 5 7 6 1 Oo 0 K E V l O o O MEV 

A : ACCURACY TO O B T A I N 1 P E R C E N T I N A L P H A o 
o : A N A L Y S I S OF C R I T I C A L E X P E R I M E N T S o 

6 5 3 0 6 0 3Oo 0 KEV B A N M o M o I S L A M RAM 

0 : FOR F A S T R E A C T O R S c 

2 4 1 1 1 2 1o 0 0 MV l o 0 0 EV A N o S T E E N B E T 

Q : S H A P E E S P E C I A L L Y I M P O R T A N T AT LOW E N E R G Y o 
M : NEW REQUESTO 

2 4 2 0 0 5 2 0 0 o EV SOOo KEV SWD H o H A E G G B L O M AE 

O : F A S T REACTOR C A L C U L A T I O N S o 

2 4 2 0 2 8 3o 0 0 MEV FR A o M I C H A U D O N BRC 

0 : FOR C R I T I C A L A S S E M B L I E S c 
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92 URANIUM 235 NEUTRON CAPTURE CROSS SECTION (CONTINUED! 

2 5 3 0 0 2 So 0 0 K E V 1Oo 0 MEV 1 CCF L o N o U S A C H E V F E I 

A : FROM Oo 5 - 1 0 0 K E V A C C U R A C Y 4 0 5 P E R C E N T , 
P R I O R I T Y 2 A C C U R A C Y 3o 7 P E R C E N T o 
FROM Oo 1 - 0 o 8 MEV A C C U R A C Y 1 0 P E R C E N T , 
P R I O R I T Y 2 A C C U R A C Y 1 0 P E R C E N T o 
FROM O o S - Ao 5 MEV A C C U R A C Y 5 0 P E R C E N T , 
P R I O R I T Y 2 A C C U R A C Y 5 0 P E R C E N T o 
A B O V E 4 o 5 MEV R E Q U I R E M E N T S 2 T I M E S W E A K E R , 

0 : N E E D FOR F A S T REACTOR C A L C U L A T I O N S o 
FOR MORE D E T A I L SEE I N T R O D U C T I O N o 

M : NEW R E Q U E S T c 

S T A T U S S T A T U S 

O R L P E R E Z * - I S N O C - l 1 4 5 ( 1 5 7 2 ) , DATA So EV TO 10 KEVo 

O R L OE S A U S S U R E + - P R / C 7 2 0 1 8 ( 1 9 7 3 ) . A N A L Y S I S T O 6 0 E V o 

9 2 U R A N I U M 2 3 5 N E U T R O N C A F T U f i i GAMMA RAY S P E C T R U M 

6 2 1 1 0 5 2 5o 3 MV 1 5 o 0 EV l O o O X 2 USA N o S T E E N B E T 

6 2 1 1 0 3 2 5o 3 MV 2 0 o 0 X 2 USA R o E H R L I C H K A P 

STA TUS S T A T U S 

A T I F L E C K * - AKE 2 1 1 3 6 ( 1 9 7 3 ) » 

GEL C O R V I t - N P / A 2 C 3 1 4 5 ( 1 9 7 3 ) . D A T A FCR 1 4 R E S O N A N C E S o 

N Y U G R A V E S - D A / B 3 2 4 7 9 3 ( 1 9 7 2 ) . E P I T H E R M A L N E U T R O N S o 

9 2 U R A N I U M 2 3 5 _ N E U T R O N F H C T O N P R O D U C T I O N CROSS S E C T I O N I N I N E L A S T I C S C A T o 

6 5 5 0 5 2 3GOo K E V 4 o 0 0 MEV l O o O X 1 B A N M o M o I S L A M RAM 

O : S E C O N D A R Y E N E R G Y - A N G L E D I S T R I B U T I O N S R E O U I REOo 
O : FOR F A S T R E A C T O R S o 

9 2 U R A N I U M 2 3 5 N E U T R O N T C T A L PHOTON PRODUCT I O N CROSS S E C T I O N 

6 5 2 5 6 2 1 2 0 o K E V 2 0 o 0 X Cc Gc C A M P B E L L 
A o W H I T T A K E R 

W I N 
UK W 

o : GAMMA S P E C T R U M WANTEDo 
A : LOW R E S O L U T I O N A D E Q U A T E FOR I N C I D E N T E N E R G Y AND 

P H O T O N S P E C T R U M c 
O : FOR S T U D Y O F A C T I V A T I O N AND H E A T R E L E A S E I N CORE 

2 3 2 5 6 5 1o 0 0 K E V 1 5o 3 MEV 1 OoOX FR Ao M I C H A U D O N 

0 : FOR S H I E L D I N G , 

9 2 U R A N I U M 2 3 5 N E U T R O N N . 2 N 

2 5 2 0 2 6 SoOO MEV 1Oo 0 MEV H o M A T S U N 0 8 U S A E 

A : ENERGY R E S O L U T I O N - 1 TO 2 P E R C E N T o 
O : E V A L U A T I O N OF U - 2 3 5 N U C L E A R D A T A AND FOR REACTOR 

D E S I G N C A L C U L A T I O N S o 
T H E E X P E R I M E N T A L D A T A ARE V E R Y POORo 

M: NEW R E Q U E S T . 

9 2 U R A N I L M 2 3 5 N E U T R C N 

2 3 2 0 2 2 1 5 o 0 MEV F R Ao M I C H A U D O N 6 R C 

0 : FOR C R I T I C A L A S S E M B L I E S c 

9 2 U R A N I U M 2 3 5 N E U T R O N F I S S I O N CROSS S E C T I O N 

6 6 1 0 3 2 1 Co 0 K E V 

6 5 1 2 3 1 l o O O EV 

1 5 o C MEV l o O X 1 USA G o E c H A N S E N L A S 

l o 0 0 K E V 3 o OX 2 USA B o H U T C H I N S G E B 

o : U S E D AS S T A N D A R D A T H I G H E R E N E R G l E S o 

6 5 1 2 3 5 1 Oo 0 K E V 1 Ao 0 MEV 1 o O X U S A R o S o C A S W E L L N B S 

A : ENERGY R E S O L U T I O N 3 P E R C E N T o 

6 9 1 2 3 6 l o O O K E V 1 4 o 0 MEV C o E o T I L L A N L 
Po Be H E M M I G A E C 
F o C c M A I E N S C HE 1N ORL 

R E Q U I R E D I S R A T I O OF U - 2 3 5 ( N , F ) TO B - 1 0 ( N . A L P H A ) , 
AND TO H - l ( N . P ) TO 1 P E R C E N T o 

I N T E R M E D I A T E A C C U R A C Y O F 3 P E R C E N T U S E F U L o 
N E E D E D TO COMPARE S T A N D A R D S o 

6 5 1 4 3 5 l o O O K E V 14o 0 MEV USA B o H U T C H I N S 
Po BoHEMM I G 

GEB 
AEC 

O : A B S O L U T E V A L U E S R E O U I R E D o 
A : FROM 1 - 2 0 K E V . A C C U R A C Y 2 P E R C E N T , 5 P E R C E N T 

U S E F U L o 
FROM 2 0 K E V - 3 M E V , A C C U R A C Y 1 P E R C E N T . 3 P E R C E N T 

U S E F U L o 
FROM 3 - 1 4 M E V , A C C U R A C Y 2 P E R C E N T , 

5 P E R C E N T U S E F U L o 
0 : FOR F A S T R E A C T O R C A L C U L A T I O N S AND FOR USE AS A 

S T A N D A R D , 
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6 9 5 3 6 6 1 0 Co E V 

6 9 2 3 6 6 1o 0 0 MEV 

1Oo 0 MEV 

So 0 0 MEV 3 o 0 X 

1-oC-ERW I N J U L 

A : A C C U R A C Y 5 P E R C E N T FOR 1 0 0 E V - 1 0 K E V , 
2 P E R C E N T FOR 1 0 K E V - 1 MEV 
A N D 5 P E R C E N T FOR 1 - 1 0 M E V o 

O : S P E C T R U M I N D E X o 
S T A N D A R D C R O S S S E C T I O N c 

C o G c C A M P B E L L * I N 

A : A C C U R A C Y FOR A V E R A G E V A L U E OF THE E R R O R B E T W E E N 
E A N D 2 E o 

0 : S T A N D A R D FOR P U C R O S S - S E C T I O N S o 
FOR F A S T R E A C T O R S c 

6 9 2 4 9 6 2 0 0 c E V SOOo K E V 2 o O X Ho H A E G G B L O M A E 

F A S T R E A C T O R C A L C U L A T I O N S o 

6 9 3 0 5 4 2 5c 3 MV 1 So 0 MEV M o M o I S L A M RAM 

FOR F A S T R E A C T O R S c 

2 1 4 0 0 7 So 0 0 K E V 7 o 0 0 MEV 2 o 0 X M o N j N I K O L A E V F E I 

BELOW 2 0 K E V M E A S U R E M E N T S OF T R A N S M I S S I O N C U R V E S 
BY F L A T R E S P O N S E D E T E C T O R A N D B Y S E L F D E T E C T I O N 
M E T H O D W I T H F I S S I O N D E T E C T O R W A N T E D F O R 
S E L F S H I E L D I N G E V A L U A T I O N o 

T H E S E C U R V E S M U S T B E MEA SUREO W I T H A T T E N U A T I O N S OF 
T H E P R I M A R Y B E A M DOWN TO l o P E R C E N T o 

A V E R A G E CS I N F I S S I O N N E U T R O N S P E C T R U M OF C F - 2 5 2 
T I M E S N U - B A R O F C F - 2 5 2 I S OF- G R E A T I N T E R E S T F O R 
R E D U C I N G T H E D E P E N D E N C E OF T H E A C C U R A C Y OF N E U -
T R O N P R O D U C T I O N C A L C U L A T I O N S U P O N T H E A C C U R A C Y 
O F T H E C F - 2 5 2 N U - B A R S T A N D A R D ( R E Q U I R E D A C C U R A C Y 
1 P E R C E N T >c 

A C C U R A C Y D E T E R M I N E D B Y USE O F T H I S C R O S S S E C T I O N 
AS S T A N D A R D I N F I S S I O N A N D C A P T U R E M E A S U R E M E N T S 
= O R O T H E R I S O T O P E S c 

I F M E A S U R E M E N T I S A B S O L U T E A N D P U - 2 3 9 A N D U - 2 3 8 
F I S S I O N C R O S S S E C T I O N S A R E M E A S U R E D R E L A T I V E T O 
U - 2 3 5 F I S S I O N . T H E N 2 c 0 P E R C E N T A C C U R A C Y I S 
R E Q U I R E D o 

B E S T A C C U R A C Y O F l c 5 P E R C E N T D E S I R A B L E I N 1 o 2 T O 
2 , 5 MEV R E G I O N B E C A U S E O F U - 2 3 8 F I S S I O N C R O S S 
S E C T I O N N O R M A L I Z A T I O N 

S E E G E N E R A L C O M M E N T S I N T H E I N T R O D U C T I O N 
R E Q U E S T C O N S I D E R E D F U L F I L L E D , WHEN A T L E A S T T H R E E 

M E A S U R E M E N T S W I T H D I F F E R E N T M E T H O D S A G R E E W I T H I N 
R E Q U E S T E D A C C U R A C Y o 

S U B S T A N T I A L M O D I F I C A T I O N S o 

2 4 1 1 1 8 1o 0 0 MV l o 0 0 E V N o S T E E N B E T 

S H A P E E S P E C I A L L Y I M P O R T A N T A T LOW E N E R G Y c 
NEW R E Q U E S T , 

2 4 1 2 0 9 4 OOo K E V 2o 0 0 MEV Wo D A V E Y L A S 

Q : A R E L A T I V E M E A S U R E M E N T N O R M A L I Z E D TO E X I S T I N G 
D A T A A B O V E 1 MEV I S S U F F I C I E N T 

0 : E X T E N S I O N O F L A S L A B S O L U T E M E A S U R E M E N T B E L O W 1 MEV 
TO O V E R L A P I M P O R T A N T L O W E R E N E R G Y D A T A o 

A R E F E R E N C E W H I C H I S V I T A L TO A L L R E A C T O R S T U D I E S o 
M : NEW R E Q U E S T c 

2 4 2 0 2 - 1 So 0 MEV A o M I C H A U D O N 

A : A C C U R A C Y 3 P E R C E N T TO 1 K E V , 
o : F O R ' C R I T I C A L A S S E M B L I E S c 

2 P E R C E N T A B O V E o 

2 4 2 1 1 3 

2 5 2 0 2 3 l o 0 0 K E V l O O o K E V 

2 o 0 X 

2 o OX 

N E U T R O N D O S I M E T R Y GROUP G E L 

0 : A V E R A G E C R O S S S E C T I O N I N A U - 2 3 5 F I S S I O N S P E C T R U M 
D E S I R E D o 

O : F O R N O R M A L I Z A T I O N O F A V E R A G E C R O S S S E C T I O N S FOR 
D O S I M E T R Y P U R P O S E S , 

2 5 2 0 2 4 1 COo K E V 

2 5 2 0 2 5 l o O O MEV 

l o O O MEV 

2 0 o 0 MEV 

J A P 

H o M A T S U N O B U S A E 

o : A B S O L U T E M E A S U R E M E N T W A N T E D o 
A : E N E R G Y R E S O L U T I O N - 1 TO 2 P E R C E N T o 
o : E V A L U A T I O N O F u - 2 3 5 N U C L E A R D A T A A N D FOR R E A C T O R 

D E S I G N C A L C U L A T I O N S c 
D I S C R E P A N C I E S B E T W E E N T H E E X P E R I M E N T A L D A T A ARE 

V E R Y R E M A R K A B L E I N T H E E N E R G Y R A N G E B E L O W 
7 0 K E V o 

M : NEW R E O U E S T c 

H o M A T S U N O B U S A E 

Q : A B S O L U T E M E A S U R E M E N T WANTEDO 
A : E N E R G Y R E S O L U T I O N - 1 TO 2 P E R C E N T o 
o : E V A L U A T I O N O F u - 2 3 5 N U C L E A R D A T A AND F O R R E A C T O R 

D E S I G N C A L C U L A T I O N S o 
M : NEW R E Q U E S T c 

H o M A T S U N O B U S A E 

O : A B S O L U T E M E A S U R E M E N T W A N T E O o 
A : A C C U R A C Y R E Q U I R E D - 1 TO 2 P E R C E N T o 

E N E R G Y R E S O L U T I O N - 1 TO 2 P E R C E N T o 
O : E V A L U A T I O N O F U - 2 3 5 N U C L E A R D A T A A N D F O R R E A C T O R 

D E S I G N C A L C U L A T I O N S o 
T H E E X P E R I M E N T A L D A T A A R E C O M P A R A T I V E L Y POOR I N 

T H E E N E R G Y R A N G E A B O V E 6 MEV E X C E P T 1 4 MEV D A T A o 
M : NEW R E Q U E S T , 
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Z54ooe So OC K E V 1 0 = 0 MEV L o N o U S A C H E V F E I 

L R L 

L R L 

A N L 

ORL 

M HG 

L A S 

O R L 

S A C 

KFK 

HAR 

GEL 

ORL 

GEL 

K F K 

N B S 

N B S 

HAR 

A : FROM 0 = 5 
P R I O R I T Y 
FROM O o l 
P R I O R I T Y 
FROM 0 o 8 
P R I O R I T Y 
A B O V E 4 o 5 

0 : N E E D FOR 
S T A N D A R D 
FOR MORE 

M: NEK REOUE 

- 1 0 0 K E V A C C U R A C Y 2 c 8 P E R C E N T , 
2 A C C U R A C Y 1 c 2 P E R C E N T c 
- 0 o 8 MEV A C C U R A C Y 2 o 1 P E R C E N T , 
2 A C C U R A C Y l o l P E R C E N T o 
- 4 o 5 MEV A C C U R A C Y 2 o 9 P E R C E N T , 
2 A C C U R A C Y l o 4 P E R C E N T o 

MEV R E Q U I R E M E N T S 2 T I M E S WEAKERo 
F A S T R E A C T O R C A L C U L A T I O N S o 
CS A B O V E 1 0 0 K E V o 
D E T A I L S E E I N T R O D U C T I O N o 
S T c 

S T A T U S -

HAR S O W E R B Y * - ANE 1 4 0 9 ( 1 9 7 4 ) , E V A L U A T I O N OF C A T A P U B L I S H E D B E F O R E A B O U T J A N U A R Y 1 9 7 2 o 
o o E S T I M A T E C U N C E R T A I N T Y I N F I S S I C N CROSS S E C T I O N O O 
oo I O C E V TO 4 KEV o o o o 3o 3 P E R C E N T 0 c 
o o 4 K E V TO 2 0 K E V o o o o B E T T E R T H A N 4 F E R C E N T o 
o o 2 0 K E V TO 1 0 0 K E V o o o o 4 TO 5 P E R C E N T oo 
o o 1 0 0 K E V TO 3 MEV o o o o 3 TO 4 P E R C E N T oo 
o o 3 MEV TO 2 0 MEV o o o o 4 TO 7 P E R C E N T E X C E P T ' 
o o NEAR 1 4 MEV o o o o o o o o o o o 2 P E R C E N T oc 
F O L L O W I N G C A T A A V A I L A B L E S I N C E SOWERBY E V A L U A T I O N 

- S T A T U S 

C Z I R R * 7 E W A S H . D A T A 1 KEV TO 2 0 M E V . M E A S U R E M E N T S TO T H E R M A L E N E R G I E S I N PROGRESSo 

C Z I R R + - NSE 5 7 1 8 ( 1 9 7 5 ) . DATA 3 TO 2 0 MEVc R E P O R T E D A C C U R A C Y 1 P E R C E N T FROM 3 TO 7 M E V , 
2 P E R C E N T AT 1 4 MEV AND 6 P E R C E N T AT 2 0 MEVo 

P O E N I T Z - NSE 5 3 3 7 0 ( 1 9 7 4 ) , D A T A 3 5 KEV TO 3 o 5 MEV 

P E R E Z * - NSE EE 2 0 3 ( 1 9 7 4 ) , DATA 2 TO 1 0 0 KEVc 

G I L L I A M * - U S N D C - 1 1 1 6 2 ( 1 9 7 4 ) , I N P R O G R E S S AT 9 6 0 K E V , A L S O SEE T H E S I S ( 1 9 7 3 )o 

H A N S E N * - U S N D C - 1 1 1 4 7 ( 1 9 7 4 ) , T E L E S C O P E E F F I C I E N C Y B E I N G S T U D I E D c P R E L I M I N A R Y D A T A WERE C O N S I D E R E D 
I N E V A L U A T I O N BY SCWERBYo 

P E R E Z * - l#SE 5 2 4 6 ( 1 9 7 3 ) . DATA 8 EV TO 10 KEVo 

B L C N S - NSE 5 1 1 3 0 ( 1 9 7 3 ) . DATA 1 8 EV TO 3 0 KEVo 

K A P P E L F R o - K F K - 1 7 7 2 ( 1 9 7 3 I , D A T A 0 c 5 T O l c 2 MEVc 

G A Y T H E R * - 7 2 V I E N N A 2 0 1 . C A T A 1 KEV TO 1 MEVo 

K N I T T E R * - ZP 2 = 7 1 0 8 ( 1 9 7 2 ) , D A T A l c 5 TO 2 o 3 MEVo 

G W I N * - U S N D C - 3 1 4 9 ( 1 9 7 2 ) , I N PROGRESS T H E R M A L TO 2 0 0 K E V o D A T A A V A I L A B L E FROM D A T A C E N T E R S o 

T H E O B A L D * - N E A N C C ( E ) - 1 6 1 2 0 2 ( 1 9 7 4 ) , I N F F C G R E S S 1 TO 5 0 0 K E V c 

B R O T Z * - N E A N D C < E ) - 1 6 1 9 9 ( 1 9 7 4 ) , I N P R O G R E S S FROM 1 TO 3 0 MEVo 

WASSON+ - M E A S U R E M E N T S F PC M 2 0 0 KEV TO l o 5 MEV U S I N G B L A C K D E T E C T O R o I N P R O G R E S S o 

C A R L S O N * - M E A S U R E M E N T 0 o 8 TO 1 5 MEV R E L A T I V E TC Ho I N P R O G R E S S o 

L Y N N - M E A S U R E M E N T P L A N N E D o 

9 2 U R A N I U M 2 3 5 N E U T R O N C A P T U R E TO F I S S I O N R A T I O ( A L P H A ) 

6 S 1 Z 4 5 1o 0 0 MV 7 C 0 0 MEV Co E c T I L L 
Bo H U T C H I N S 
P o B o H E M M l G 

A N L 
GEB 
AEC 

Q : C A P T U R E CROSS S E C T I O N E Q U A L L Y U S E F U L o 
A : R E Q U I R E D A C C U R A C Y - 5 TO 1 0 P E R C E N T o 
O : E X P E R I M E N T A L U N C E R T A I N T I E S N E E D V E R I F I C A T I O N , 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

6 9 2 5 Z 3 1OOo EV l o O O MEV Co Gc C A M P B E L L W I N 

A : A C C U R A C Y FOR A V E R A G E V A L U E OF THE ERROR B E T W E E N 
E AND 2 E c 

O : FOR F A S T R E A C T O R S o 

Z 1 4 0 0 S 1 GOo EV M o N c N I K O L A E V F E I 

FOR E V A L U A T I O N O F THE D I F F E R E N C E S I N THE C A P T U R E -
AND F I S S I O N - R E S O N A N C E S E L F S H I E D I N G o 

M E A S U R E M E N T S O F T R A N S M I S S I O N C U R V E S W I T H F L A T -
R E S P O N S E D E T E C T O R AND BY S E L F - I N D I C A T I ON METHOD 
W I T H C A P T U R E AND F I S S I O N D E T E C T O R S I N THE T E M P -
E R A T U R E RANGE 7 0 - 2 5 0 0 D E G R E E S K ARE WANTEOo 

I N R E G I O N 1 - 1 0 0 K E V B E T T E R A C C U R A C Y D E S I R A B L E 
( A B O U T 5 P E R C E N T ) c 

I N T H E T R A N S M I S S I O N M E A S U R E M E N T S A T T E N U A T I O N OF AT 
L E A S T 1 / 1 0 0 WANTEDc 

S E E G E N E R A L COMMENTS I N THE I N T R O D U C T I ONo 
A L S O N E E D E D FOR C O M P A R I S O N W I T H A L P H A P U - 2 3 9 FOR 

T E S T OF M E A S U R E M E N T M E T H O D S o 
AT L E A S T T H R E E D I F F E R E N T R E S U L T S MUST C O I N C I D E 

W I T H I N R E Q U E S T E D A C C U R A C Y o 
S U B S T A N T I A L M O D I F I C A T I O N S o 

2 2 1 0 Z 7 l o O O MV l o O O E V 1 o 0 X A N O S T E E N B E T 

Q : C A P T U R E CROSS S E C T I O N E Q U A L L Y U S E F U L o 
O : E X P E R I M E N T A L U N C E R T A I N T I E S N E E D V E R I F I C A T I ONo 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

S T A T U S -

F E I K O N O N O V * - AE 3 2 8 5 ( 1 9 7 2 ) , D A T A 1 0 KEV TO 1 MEVo 

KFK B A N D L * - K F K - 1 5 6 3 ( 1 9 7 2 ) . D A T A 8 TO 6 0 K E V c 

O R L G W I N * - N C S A C - 4 2 1 9 9 ( 1 9 7 1 ) . D A T A T H E R M A L TO 4 0 0 K E V o 

O R L P E R E Z * - L S N D C - 7 1 7 6 ( 1 9 7 3 ) . WORK I N P R O G R E S S o 

S A C B L O N S * - NSE 5 1 1 3 0 ( 1 9 7 3 ) . DATA 1 8 EV TO 3 0 KEVo 

L R L C Z I R R e - WORK I N PROGRESSo 
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9 2 U R A N I U M 2 3 5 NEUTRONS E M I T T E D PER N E U T R O N A B S O R P T I O N ( E T A I 

62110.0 2 5 o 3 MV 5Co 0 K E V Cc Eo T I L L 
Be H U T C H I N S 
Po Be H E M M I G 

A N L 
GEB 
AEC 

ACCURACY 1 / 2 P E R C E N T AT T H E R M A L . 
ELSEWHERE c 

2 P E R C E N T 

6 5 2 3 2 0 J c G c T Y R O R W I N 

0 : V A L U E R E L A T I V E TO 2 5 o 3 MV ETA WANTEOo 
A : ACCURACY I S FOR AVERAGE V A L U E S I N 2 0 MV S T E P S 

UP TO Gc 2 E V . AND I N 5 0 MV S T E P S A B O V E o 
o : FOR T E M P E R A T U R E C O E F F I C I E N T WORKc 

2 4 1 1 1 5 l o OS EV C o 4 X 

o : S H A P E E S P E C I A L L Y 
M : NEW R E Q U E S T c 

BET 

I M P O R T A N T AT LOW E N E R G Y o 

. 7 4 1 1 2 1 

S T A T U S 

HAR 

S o O X 

o : O: 
M: 

U - 2 3 5 F I S S I O N SPECTRUM AVERAGE V A L U E WANTEDo 
FOR A N A L Y S I S OF T A R G E T F A S T MULT I PL I C A T I O N o 
NEW R E Q U E S T : 

MOXON+ ( 1 9 7 4 ) , F E A S I B I L I T Y A S S E S S M E N T I N FROGRESSo 

9 2 U R A N I U M 2 3 5 NEUTRON NEUTRONS E M I T T E D PER F I S S I O N ( N U B A R ) 

6 5 1 2 5 2 2 E c 3 MV 3o 0 0 MEV 1 o 0 X USA Co Eo T I L L 
B o H U T C H I N S 
P c B : H E M M I G 

A N L 
GEB 
AEC 

ACCURACY OF 2 P E R C E N T U S E F U L o 
N E E D E D AS A CROSS CHECK W I T H OTHER I S O T O P E S o 

2 1 4 0 0 S 2 5 c 3 MV 2o 5 0 MEV M 0 N 3 N I K O L A E V FE I 

R A T I O TO C F - 2 5 2 NU R E Q U I R E D o 
A B S O L U T E M E A S U R E M E N T S OF U - 2 3 5 N U - B A R FOR T H E R M A L 

N 5 U T R O N S W I T H ACCURACY NOT WORSE T H A N O o 5 P E R -
CENT AS WELL AS E T A M E A S U R E M E N T S t O U L O BE U S E F U L 
FOR L O W E R I N G THE DEPENDENCE ON THE C F - 2 5 2 
S T A N D A R D o 

ENERGY D E P E N D E N C E OF NU I S WANTED W I T H 0c 7 
L E T H A R G Y R E S O L U T I O N I N THE R E G I O N BELOW 2o 5 MEVo 

S E E GENERAL COMMENTS I N THE I N T R O O U C T I O N o 
S U B S T A N T I A L M O D I F I C A T I O N S o 

7 4 2 0 2 5 1 5o 0 MEV A o M I C H A U D O N 

A : ACCURACY 2 P E R C E N T TO 1 K E V . 
O : FOR C R I T I C A L A S S E M B L I E S : 

1 P E R C E N T ABOVEo 

2 5 4 0 1 C 5 o 0 0 KEV I Oo 0 MEV L o N i U S A C H E V F E I 

S T A T U S -

I AE MANERO+ 

KFK B A N D L + -

L R L HO WE + -

R P I REED + -

BRC F R E H A U T + 

FOA CONDE - : 

o: 
M: 

FROM 0 c 5 -
P R I O R I T Y 2 
FROM Co 1 -
P R I O R I T Y 2 
FROM OoB -
P R I O R I T Y 2 
ABOVE A o 5 MEV R E Q U I R E M E N T S 2 T I M E S WEAKERo 
N E E D FOR F A S T REACTOR C A L C U L A T I O N S o 
FOR MORE D E T A I L SEE I N T R O D U C T I O N o 
NEW R E Q U E S T o 

1 0 0 K E V ACCURACY l c 2 P E R C E N T . 
ACCURACY Oo 5 P E R C E N T c 
Co 8 MEV A C C U R A C Y l c 0 P E R C E N T . 
ACCURACY Oo 5 P E R C E N T c 
4o 5 MEV ACCURACY 2 c 1 P E R C E N T , 
ACCURACY 1o 2 P E R C E N T o 

R E V l E W o 

( 1 5 7 4 ) . DATA 1 TO 2 0 0 EVc 

U S N D C - 7 2 0 2 ( 1 9 7 3 ) . I N PROGRESS TO 4 0 EVc 

9 2 U R A N I U M 2 3 5 D E L A Y E D NEUTRONS E M I T T E D PER F I S S I O N 

6 5 1 2 6 6 2 5 o 3 MV 5o 0 0 MEV Po Be H.EMM I G AEC 

Q : D E L A Y E D N E U T R O N ENERGY SPECTRUM WANTEOo 
Y I E L D . H A L F - L I F E . AND ENERGY N E E D E D o 

O : N E E D E D FOR A N A L Y S I S OF F A S T C R I T I C A L S AND TO CHECK 
E X I S T I N G D A T A o 

2 4 1 1 2 0 3 o OX 

FOR THE E N T I R E ENERGY RANGEo 
TO R E S O L V E U N C E R T A I N T I E S I N A V A I L A B L E D A T A o 
NEW R E Q U E S T c 
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92 URANIUM 235 NEUTRON DELAYED NEUTRONS EMITTED PER FISSION (CONTINUED) 

S T A T U S . S T A T U S 

A I T U T T L E o - NSE 5 6 3 7 ( 1 9 7 5 ) , R E V I E W W I T H RECOMMENCED V A L U E S o 

ANL COXo - A N L / N C M - 5 ( 1 9 7 4 ) , R E V IEWo 

HFA S H A L E V + - NSE 5 1 5 2 ( 1 9 7 3 ) , SPECTRUM AVERAOEo 

I A E MANERO* - REA 1C 6 3 7 ( 1 9 7 2 ) , R E V I E W o 

KFK F I EG - E A N C C ( E ) - 1 5 7 ( 1 9 7 3 1 . WORK I N P R O G R E S S ; 

F E I T A R A S K O * - YF 17 1 1 4 9 ( 1 9 7 3 ) . I N FROGFESSc 

SOR A M I EL - 7 3 E 0 L C G N A . R E P o 1 3 o TC 1 5 MEVo 

L A S K R I C K * - NSE 4 7 3 1 1 ( 1 9 7 2 ) o G o ! TC 6 o 5 MEVo 

9 2 U R A N I U M 2 3 5 NEUTRON ENERGY SPECTRUM OF F I S s l o N NEUTRONS 

6 5 1 2 5 6 

6 5 1 2 5 2 

£52.22.6 

3c 0 0 MEV C o E c T I L L 
Po Bo H E M M I G 

A N L 
AEC 

o: V E R I F I C A T I O N OF F I S S I O N SPECTRUM NEEDEDo 

2 5o 3 MV 

1 OOo K E V 

R c E H R L I C H K A P 

A : O U T G O I N G N E U T R O N ENERGY R E S O L U T I O N 5 P E R C E N T FOR 
N E U T R O N E N E R G I E S BELOW 0 o 3 MEVo 

O : V E R I F I C A T I O N OF F I S S I O N SPECTRUMo 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

2 o 0% C o G o C A M P B E L L 
A o W H I T T A K ER 
S c B : W R I G H T 

WIN 
UK W 
HAR 

ACCURACY FOR AVERAGE E ' c 
ACCURACY 10 PERCENT ON NUMBER OF N E U T R O N S 

ABOVE 5 MEV AND BELOW o 2 5 MEVo 
LOW R E S O L U T I O N ADEQUATE FOR I N C I D E N T ENERGYc 
FOR F A S T R E A C T O R S c 
FOR R E A C T I O N R A T E A N A L Y S I S o 

221060 1 oOX N c S T E E N BET 
O : V E R I F I C A T I O N OF F I S S I O N SPECTRUM N E E D E D c 

2 4 2 . 0 2 2 1 So 0 MEV S o O X 1 FR Ac M I CHAUDON BRC 

0 : FOR C R I T I C A L A S S E M B L I E S c 

S T A T U S ST 

G E L K N I T T E R * - ZP 2 5 7 1 0 8 ( 1 9 7 2 ) , O A T A l o S TO 2 o J MEVo 

L A S AUCHAMPAUGH+ - U S N D C - 3 1 1 8 ( 1 9 7 2 ) . D A T A AT l o 8 MEVo 

KFK WERLE+ - J N E 2 6 1 6 5 ( 1 5 7 2 ) , DATA 1 0 0 KEV TO 9 o 5 MEVc 

A E A L M E N + - A E - 4 2 5 ( 1 9 7 1 ) , D A T A AT 9 5 0 KEVc 

ANL S M I T H - A N L - 7 5 1 0 1 8 ( 1 9 7 2 ) , WORK I " PROGRESSc 

CAD A B R A M S 0 N + - N E A N D C ( E ) - 1 6 1 3 4 ( 1 9 7 4 ) , WORK I N PROGRESS AT 30 K E V c 

A E J O H A N S S O N * - E A N O C ( O R ) - 1 3 5 4 7 ( 1 9 7 3 ) , P R E L I M I N A R Y R E S U L T AT 5 3 0 K E V c WORK I N PROGRESS A T 2 o 1 MEVo 

GEL K N I T T E R * - NSE 5 0 1 0 8 ( 1 9 7 3 ) . OATA AT 0 o 4 MEVo 

HAR ADAMSo - ( 1 5 7 4 ) , P R E L I M I N A R Y OATA A V A I L A B L E FROM J O I N T H A R / A E S T U D Y o 

9 2 U R A N I U M 2 3 5 NEUTRON F I S S I O N PRODUCT MASS Y I E L D SPECTRUM 

£ 2 1 1 0 5 2 o O X A N o S T E E N BET 

O : C U M U L A T I V E AND D I R E C T Y I E L D S OF X E - 1 3 5 o 
O : C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N S o 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

621106 2 So 3 M V 

Q : o: Y I E L D OF C S - 1 3 7 W A N T E D , 
FOR BURN UP I N D I C A T O R STANOAROo 

621102 2 So 3 MV 

Q : 
o: 

Y I E L D OF S M - 1 4 9 AND N D - 1 4 7 WANTEDo 
C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N S o 

211602 l o O X N Wo Ho WALKER CRC 

O : Y I E L D OF X E - 1 3 5 W A N T E D , 
0 : C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N S o 
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92 URANIUM 235 NEUTRON DELAYED NEUTRONS E M I T T E D P E R FISSION (CONTINUED) 

S T A T U S S T A T U S 

K U R M I L L E R * - S J A 2 7 2 3 1 ( l S 6 8 ) o 

SRE H I L L E R - K T 1 2 4 6 5 ( 1 9 7 C ) 

C C P G R E C H U S H K I N A - T A B L E S S H O W I N G T H E C O M P O S I T I O N OF PROMPT F I S S I O N P R O D U C T S FROM U - 2 3 5 . U - 2 3 8 , AND 
P U - 2 3 9 F I S S I C N . A T G M I Z C A T , M O S C C W 1 1 9 6 4 ) c 

A E F O R S Y T H * - 7 0 K A R L S R U H E V C L o l P o 5 2 1 o 

CCP G l i S E V - P R O T E C T I O N A G A I N S T GAMMA R A D I A T I O N FROM F I S S I O N P R O D U C T S . ATOM I ZDA T , MOSC 0W( 1 9 6 8 ) o 

SGA L A M M E R * - 7 3 P A R I S P A P E R 1 3 , E V A L U A T I O N o 

HAR CROUCH - 7 3 P A R I S P A P E R 9 4 , E V A L U A T I C N o 

GRE D E V I L L E R S * - 7 3 P A R I S P A P E R 6 3 . E V A L U A T I O N o 

CRC WALKER - 7 3 P A R I S P A P E R 3 4 . E V A L U A T I C N o 

GEV MEEK + - N E C O - 1 2 1 5 4 . E V A L U A T I O N o 

A N L G L E N D E N I N * - WCRK I N P R O G R E S S o 

9 2 U R A N I U M 2 3 5 N E U T R C N R E S O N A N C E P A R A M E T E R S 

6 5 - 1 2 6 2 2 5 o 3 MV 2 OOo EV l O o O X 1 U S A C o E o T I L L A N L 
N o S T E E N B E T 
B o h U T C H I N S GEB 
P o Bo H E M M I G A E C 

Q : N E E D E D TO A S H I G H AN E N E R G Y A S P O S S I B L E o 
M U L T I L E V E L F I T WANTED WHERE F E A S I B L E o 

A : N E E D 1 0 P E R C E N T A C C U R A C Y BELOW 1 0 0 E V o 
O : N E E D E D FOR E X T R A P O L A T I O N TO U N R E S O L V E D R E S O N A N C E 

R E G I O N o 

6 5 2 3 5 5 1 5 0 o EV 2 0 0 o E V l O o O X 2 GER F o W E L L E R K F K 

7 6 2 5 2 5 1o 0 0 E V 2 0 0 o E V 3 o O X 2 FR H o T E L L I E R SAC 

0 : FOR R E S O N A N C E S E L F S H I E L D I N G c 

S T A T U S S T A T U S 

C O L o ( 1 9 7 4 ) , NEW R E S U L T S U S I N G F R A G M E N T D E T E C T I O N o 

B N L R E D D I N G I U S * N F / A 2 1 8 8 4 ( 1 9 7 4 ) , P O L A R I Z E D BEAM A N D T A R G E T , DATA FOR R E S O N A N C E S BELOW 1 4 E V o 

L A S K E Y W O R T H * - P R L 3 1 1 0 7 7 ( 1 9 7 3 ) , P O L A R I Z E D EEAM AND P O L A R I Z E D T A R G E T . D A T A FOR 6 5 R E S O N A N C E S BELOW 
< 0 EVo 

C O L F E L V INC I * - C O C - 2 1 7 6 l l ( 1 9 7 2 ) o 

N Y U G R A V E S - C A / B 3 2 4 7 9 3 ( 1 9 7 2 ) 0 

SAC B L O N S * - 7 1 K N C X V I L L E 8 2 9 ( 1 9 7 1 ) o 

9 2 U R A N I U M 2 3 6 N E U T R O N E N E R G Y D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

2 - 1 4 0 1 2 So 0 0 MEV l O o O X CCP M o N o N I K O L A E V F E I 

C R O S S S E C T I O N FOR I N E L A S T I C R E M O V A L BELOW F I S S I O N 
T H R E S H O L D S O F U - 2 3 6 A N D U - 2 3 8 WANTEDo 

T H I N S P H E R E T R A N S M I S S I O N M E A S U R E M E N T S W I T H C F - 2 5 2 
S O U R C E A N D F I S S I O N T H R E S H O L D D E T E C T O R S WOULD BE 
U S E F U L o 

S E E G E N E R A L C O M M E N T S I N THE I N T R O D U C T I O N o 

9 2 U R A N I U M 2 3 6 N E U T R C N C A P T U R E CROSS S E C T I O N 

6 2 - 1 1 6 5 2 5o 3 MV 1o 0 0 MEV l O o O X Bo h U T C H I N S GEB 

A : R E Q U I R E D 1 0 P E R C E N T A C C U R A C Y I N C A P T U R E W I D T H SO 
o : A B O V E 1 K E V P R I O R I T Y 2 0 

N E E D E D F O R C O N T R O L OF u - 2 3 2 P R O D U C T I O N 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

6 6 1 5 0 1 SOOo EV C A N Wo Ho W A L K E R 

O : D I S A G R E E M E N T B E T W E E N I N T E G R A L AND D I F F E R E N T I A L 
M E A S U R E M E N T S o 

6 6 2 6 6 0 1o 0 0 K E V 3o 0 0 MEV l O o O X 1 

6 5 2 3 6 1 1 o 0 0 E V l O o O MEV 2 0 o OX 2 

2 1 2 6 6 4 SOOo E V l o O O MEV l O o O X 3 

A o M I C H A U D O N 

H o G E R W I N 

J o Y c B A R R E 

Q : R A T I O TO U - 2 3 5 F I S S I O N OR U - 2 3 8 C A P T U R E N E E D E D o 
0 : FOR F A S T R E A C T O R C A L C U L A T I O N S o 

2 1 4 0 1 5 SOOo E V 1o 4 0 MEV P M o N o N I K O L A E V F E I 

Q : R A T I O W A N T E D R E L A T I V E TO U - 2 3 5 F I S S I O N o 
0 : S E E G E N E R A L C O M M E N T S I N THE I N T R O D U C T I O N O 
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92 URANIUM 235 NEUTRON D E L A Y E D N E U T R O N S E M I T T E D P E R F I S S I O N (CONTINUED) 

S T A T U S 

GA C A R L S O N * - N P / A 1 4 1 5 7 7 ( 1 5 7 0 ) , D A T A T H E R M A L TO 2 0 KEV.-

GEL ROHR+ - E A N D C ( E ) - 1 5 7 ( 1 9 7 3 ) . I N PROGRESS 5 EV TO 2 K E V o 

SGA E D E R + - 7 3 P A R I S PAPER 1 2 . C O M P I L A T I C N o 

HAR C A B E L L * - A E R E - R - 6 7 6 1 ( 1 9 7 1 >c T H E H M A L o 

SRL BAUMANN+ - NSE 3 2 2 6 5 ( 1 9 6 8 ) . 8 PERCENT AT THERMALo 

9 2 U R A N I U M 2 3 6 NEUTRON F I S S I O N CROSS S E C T I O N 

o£2LS£ 1 5o 0 MEV Ac M I C H A U D O N BRC 

0 : E V A L U A T I O N MAY BE S U F = I C I E N T o 

6 5 2 3 8 0 4o OC MEV 10C 0 MEV H c G E R W I N 

212062 5 00c E V 15o 0 MEV J c Yc EARRE CAD 

0 : WANTED R E L A T I V E TO U - 2 3 5 F I S S I O N C R O S S S E C T I O N o 
0 : FOR F A S T REACTOR C A L C U L A T I O N S c 

2 1 5 0 1 3 1 00c 5o 0 0 MEV 

0: 
M: 

M o N c N I K O L AEV F E I 

R A T I O WANTED R E L A T I V E TO U - 2 3 5 o 
AVERAGE CS I N F I S S I O N NEUTRON SPECTRUM OF C F - 2 5 2 

T I M E S N U - B A R OF C F - 2 5 2 WOULD BE VERY U S E F U L 
( R E Q U I R E D ACCURACY 1 P E R C E N T >c 

SEE GENERAL COMMENTS I N THE I N TROOUC T I ONo 
S U B S T A N T I A L M O D I F I C A T I O N S o 

STA TUS 

L A S C R A M E R * - L A - 4 4 2 0 ( 1 9 7 0 ) . CATA 3 5 EV TO 2 o 9 MEVc 

ORL R C S L E R + - L S N O C - 1 1 4 8 ( 1 9 7 2 ) , WORK I N PROGRESS 5 0 0 KEV TO 8 MEVc 

GEL T H E O B A L D * - c A N C C ( E ) - 1 5 7 ( 1 5 7 3 ) , I N PROGRESS I N S U B T H R E S H O L D R E G I O N c 

9 2 U R A N I U M 2 3 6 NEUTRON NEUTRONS E M I T T E D PER F I S S I O N ( N U B A R ) 

2 1 2 C 6 2 5 C 0 o 1 5O 0 MEV J o Y c E A R R E 

A : ACCURACY R E L A T I V E TO NU C F - 2 5 2 o 
o : FOR F A S T REACTOR C A L C U L A T I O N S o 

2 1 4 0 1 4 

S T A T U S -

5o 0 0 MEV CCP M c N c N I K O L A E V F E I 

0 : S E E GENERAL COMMENTS I N THE I N T R O D U C T I O N 

I A E MANERO* - REA 10 6 3 7 ( 1 9 7 2 ) . R E V I E W , 

9 2 U R A N I U M 2 3 6 NEUTRON RESONANCE P A R A M E T E R S 

2 1 4 0 1 1 1 Co 0 EV 5 o 0 0 KEV 2 CCP M c N o N I K O L A E V F E I 

Q : NEUTRON AND CAPTURE W I D T H S WANTED FOR E V A L U A T I O N 
OF S E L F S H I E L D I N G I N R E S O L V E D RESONANCE R E G I O N c 

A : O B S E R V A T I O N OF AT L E A S T 5 0 P E R C E N T OF P - W A V E 
R E S O N A N C E S I N THE ENERGY I N T E R V A L TO 1 KEV I S 
O E S I R E O o 

0 : SEE GENERAL COMMENTS I N THE I N T R O D U C T I O N 
S T A T I S T I C A L A N A L Y S I S OF MEASURED 

RESONANCE P A R A M E T E R S WANTED© 
A V E R A G E S AND P WAVE RESONANCE P A R A M E T E R S SHOULD 

BS D E R I V E D , 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

S T A T U S S T A T U S 

GEL C A F R A R O * - 7 2 E U D A P E S T 2 0 0 . 3 9 R E S C N A N C E S o 

GEL T H E O B A L D * - E A N O C ( E ) - 1 5 7 ( 1 9 7 3 ) , I N PROGRESSc 

9 2 U R A N I U M 2 3 7 NEUTRON CAPTUREE C R o S S l i c T I O N 

2 4 2 3 8 0 1o 0 0 KEV 3 , 0 0 MEV 2 0 o OX 1 FR A o M I C H A U D O N BRC 

0 : E V A L U A T I O N MAY BE S U F F I C I E N T c 

9 2 U R A N I U M 2 3 7 NEUTRON F I S S I O N CROSS S E C T I O N 

2 4 2 0 2 5 l o 0 0 K E V 15o 0 MEV 2 0 o 0 X 1 FR Ac M I C H A U D O N BRC 

O : E V A L U A T I O N MAY BE S U F F I C I E N T o 

S T A T U S S T A T U S 

USA USNDCo T E C H N I C A L L Y VERY D I F F I C U L T OR I M P O S S I B L E AT P R E S E N T o 

L A S MC N A L L Y * - P R / C 9 7 1 7 ( 1 9 7 4 ) , D A T A 4 3 TO 1 0 0 0 EV AND O o 1 TO 2 MEV FROM N U C L E A R E X P L O S I O N ( P O M M A R D ) 

9 2 U R A N I U M 2 3 8 NEUTRON T O T A L CROSS S E C T I O N 

2 1 2 0 6 5 5 C 0 o EV 1 5 o 0 MEV l o O X 2 FR J o Y o B A R R E CAD 

0 : FOR F A S T REACTOR C A L C U L A T I O N S o 
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92 URANIUM 238 NEUTRGN ELASTIC CROSS SECTION 

7 4 2 0 6 1 l o O C K E V 1 5 o 0 M E V S o O X F R A o M I C H A U D O N B R C 

O : F O R C R I T I C A L A S S E M B L I E S o 

9 2 U R A N I U M 2 3 8 D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

6 5 1 4 0 7 1 o OC K E V 1 Co 0 M E V C o E o T I L L 
E o HUT C H I N S 
P o B e H E M M I G 
A o M c P E R R Y 

A N L 
G E B 
A E C 
O R L 

A C C U R A C Y 1 0 P E R C E N T F R O M 1 TO 3 C 0 K E V o 
5 P E R C E N T F R O M 3 0 0 K E V T O 2 M E V o 
1 0 P E R C E N T F R O M 2 T O 1 0 M E V o 
F A C T O R S O F 2 L O W E R A C C U R A C Y W O U L D B E U S E F U L ON 

S H O R T T E R M o 

2 4 2 0 6 2 1 = 0 0 K E V 1 So 0 M E V S o O X 2 F R A o M I C H A U D O N B R C 

0 : F O R C R I T I C A L A S S E M B L l E S c 

S T A T U S 

G E L K N I T T E R * - Z P 2 4 4 3 5 8 ( 1 5 7 0 1 , D A T A l c 5 T O 5 o S M E V o 

A N L S M I T H * - L S N D C - 1 1 2 5 ( 1 9 7 4 ) o R E S U L T S T O 4 M E V o 

A B D B U C H E R + - U S N D C - 1 1 2 5 ( 1 9 7 4 ) . D A T A 7 TO 1 4 M E V c S M A L L - A N G L E S C A T T E R I N G c 

G E L K N I T T E R * - E A N C C ( E ) - 1 5 0 ( 1 9 7 2 ) . WCRK C O N T I N U E S o 

- S T A T U S 

9 2 U R A N I U M 2 3 8 N E U T R O N I N E L A S T I C C R O S S S E C T I O N 

6 5 2 2 6 2 1 5 o 0 M E V J o Y c E A R R E C A D 

0 : A L T E R N A T E Q U A N T I T Y - N O N E L A S T I C C R O S S S E C T I O N o 
0 : F O R F A S T R E A C T O R C A L C U L A T I O N S c 

6 S 2 3 6 S 8 0o 0 K E V S O O o K E V C H o H A E G G B L O M A E 

A : A C C U R A C Y R E Q U I R E D T O B E T T E R T H A N 1 0 P E R C E N T o 
0 : N E E D E D FOR F A S T R E A C T O R C A L C U L A T I O N S o 

6 S 2 3 3 3 1 o 2 0 ME V 2 o 0 0 MEV l O o O X R F o W E L L E R K F K 

O : L E V E L E X C I T A T I O N C R O S S S E C T I O N S F O R T H E 4 5 A N D 
1 4 8 K E V L E V E L S W A N T E D o 

2 4 2 0 6 3 1 5 o 0 M E V Sc O X A c M I C H A U O O N B R C 

0 1 F O R C R I T t C A L A S S E M B L I E S , 

2 5 4 0 2 1 1 OOo K E V 

6 5 1 2 7 C S O o O K E V 

1 Oo 0 M E V L o N c U S A C H E V F E I 

F R O M O O 1 - 0 C 8 M E V A C C U R A C Y 4 o 0 P E R C E N T , 
P R I O R I T Y 2 A C C U R A C Y 3 o 4 P E R C E N T o 
F R O M 0 o 8 - l o 4 M E V A C C U R A C Y 4 o 0 P E R C E N T , 
P R I O R I T Y 2 A C C U R A C Y 2 o 7 P E R C E N T c 
F R O M 1 o 4 - 2 c 5 M E V A C C U R A C Y 5 o 0 P E R C E N T , 
P R I O R I T Y 2 A C C U R A C Y 3 = C P E R C E N T o 
F R O M 2 c 5 - S o C M E V A C C U R A C Y 1 2 P E R C E N T . 
P R I O R I T Y 2 A C C U R A C Y 1 0 P E R C E N T c 
F R O M 5 O 0 - 6 O 5 M E V A C C U R A C Y 7 o 8 P E R C E N T , 
P R I O R I T Y 2 A C C U R A C Y 7 c 0 P E R C E N T o 
FROM 6 o 5 - 1 C M E V A C C U R A C Y 1 0 P E R C E N T , 
P R I O R I T Y 2 A C C U R A C Y 1 0 P E R C E N T c 
N E E D F O R F A S T R E A C T O R C A L C U L A T I O N o 
F O R M O R E D E T A I L S E E I N T R O D U C T I O N o 
NEW R E O U E S T c 

9 2 U R A N I U M 2 3 8 N E U T R O N A N G U L A R D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

6 5 2 3 5 0 2 o CO M E V l O o O X 2 G E R F o W E L L E R K F K 

9 2 U R A N I U M 2 3 8 N E U T R C N E N E R G Y D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

1 0 c 0 M E V S o O X Co E c T I L L 
B e H U T C H I N S 
P o B c H E M M I G 

A N L 
G E B 
A E C 

0 : E M I S S I O N I N S T E A D O F I N E L A S T I C A N D N . 2 N M I G H T 
B E U S E F U L o 

A : A C C U R A C Y O F 2 0 P E R C E N T W O U L D B E U S E F U L o 
E N E R G Y R E S O L U T I O N 5 P E R C E N T o 

M : S U B S T A N T I A L M O D I F I C A T I O N S o 

6 5 2 3 3 1 1 So 0 MEV J o Y , B A R R E C A D 

0 : S E P A R A T I O N O F L E V E L S U P T O 2 M E V R E Q U I R E D o 
A : A C C U R A C Y ON N U C L E A R T E M P E R A T U R E A B O V E 2 M E V o 
o : F O R F A S T R E A C T O R C A L C U L A T I O N S o 

6 3 2 , 3 3 4 7 o 0 0 M E V 1 4 o 0 M E V S o O X 
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92 URANIUM 235 NEUTRON D E L A Y E D N E U T R O N S EMITTED PER FISSION (CONTINUED) 

Z 1 4 0 1 5 SOOO KEV 1 5 o 0 MEV McN o N I K O L A E V F E I 

D E C I S I O N ABOUT T O T A L I N E L A S T I C CROSS S E C T I O N AT 
1 = 0 TO 2o 5 MEV WANTEDc 

T E M P E R A T U R E FOR I N E L A S T I C NEUTRONS WANTED AT THE 
H I G H E R E N E R G I E S c 

S P E C T R A AND CROSS S E C T I O N FOR D I R E C T I N E L A S T I C 
S C A T T E R I N G P R O C E S S E S TO BE I N V E S T I G A T E D I N THE 
MEV R E G I O N A S WELL AS D I R E C T M E C H A N I S M C O N T R I B -
U T l O N S o 

CROSS S E C T I O N FOR I N E L A S T I C REMOVAL BELOW F I S S I O N 
T H R E S H O L D OF U - 2 3 8 WANTED TO l o 5 - 2o 0 P E R C E N T o 

CROSS S E C T I O N FOR I N E L A S T I C REMOVAL BELOW F I S S I O N 
T H R E S H O L D OF P U - 2 4 0 OR N P - 2 3 7 WANTED TO 3 - 5 
P E R C E N T : 

E X C I T A T I O N CS FOR F I R S T L E V E L ABOVE T H R E S H O L D TO 2 
MEV S H O U L D BE MEASURED W I T H 5 P E R C E N T ACCURACYo 

N E U T R O N S P E C T R A TO BE MEASURED W I T H 5 P E R C E N T 
ACCURACY AT 2 = 5 1 5 MEVo 

S E E GENERAL COMMENTS I N THE I N T R O D U C T I O N o 
P R E C I S I O N M E A S U R E M E N T S OF M E N T I O N E D I N T E G R A L 

P A R A M E T E R S I N S H E L L T R A N S M I S S I O N E X P E R I M E N T S 
W I T H C F - 2 5 2 N E U T R O N SOURCE AND U - 2 3 8 AND N P - 2 3 7 
F I S S I O N T H R E S H O L D D E T E C T O R S AS WELL A S BY 
NEUTRON S P E C T R O M E T E R SEEMS VERY U S E F U L o 

S U B S T A N T I A L MOO I F I C A T . I ONSo 

STA T U S -

G E L 

P E L 

HAR 

GEL 

A N L 

KFK 

A E 

L T I 

- S T A T U S 

K N I T T E R * - ZP 2 4 4 3 5 8 ( 1 9 7 1 ) . D A T A 1c 5 TO 2 o 3 MEVo 

B A R N A R D * - 7 0 H E L S I N K I 2 1 0 3 . D A T A TC l c 4 MEVo 

A R M I T A G E * - A E R E - P R / N P 1 8 ( 1 9 7 2 ) . I N PROGRESS l o 1 TO 2 = 4 MEVc 

K N I T T E R * - E A N C C ( E ) — 1 5 G ( 1 9 7 2 ) , WCfiK C C N T I N U E S o 

S M I T H * - L S N O C - 1 1 2 5 ( 1 9 7 4 ) o NEW R E S U L T S TO 4 MEVo 

V O S S * - E A N D C ( E ) - 1 5 7 ( 1 9 7 3 ) , I N PROGRESS TC 2 MEVo 

C O N D E + - WORK I N PROGRESSo 

M A R C E L L A * - D A T A 1 TO 2o 7 MEVo 

9 2 U R A N I U M 2 3 8 NEUTRON D O U B L E D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

£ 5 2 2 5 2 1o 0 0 MEV 2o 5 0 MEV UK C c G o C A M P B E L L W I N 

o: FOR F A S T REACTORSc 

6 5 , 3 0 6 2 3 09o K E V 1 Oo 0 MEV l O o O X 1 BAN MoMc I S L A M RAM 

0 : FOR F A S T R E A C T O R S c 

Z 4 2 0 S 4 

S T A T U S -

1 5o 0 MEV S o O X FR A o M I C H A U D O N 

- S T A T U S 

HAR ARM I T A G E o - I N FROGRESSo 

9 2 U R A N I U M 2 3 8 NEUTRON N C N - E L A S T I C CROSS S E C T I O N 

65.2.0 £ 1 I C O o KEV 1Oo 0 MEV l O o O X BAN M 0 M 0 I S L A M RAM 

O : FOR F A S T R E A C T O R S o 

Z 1 4 0 1 Z 1 1 Co 0 KEV 1 5o 0 MEV M o N c N I K O L A E V F E I 

D I R E C T M E A S U R E M E N T S BY S H E L L T R A N S M I S S I O N 
D E S I R A B L E W I T H 3 - 5 P E R C E N T A C C U R A C Y , 

FOR E V A L U A T I O N OF I N E L A S T I C S C A T T E R I N G C R O S S 
S E C T I O N FOR F A S T R E A C T O R S o 

9 2 U R A N I U M 2 3 8 NEUTRCN C A P T U R E CROSS S E C T I O N 

6 5 1 4 1 5 SCO, E V 

6 5 1 4 3 5 1 0 , 0 KEV 

6 5 2 4 0 1 SoOO MV 

1Oo 0 MEV 

1 Oo 0 MEV 

60 0 0 EV 

C 0 E 0 T I L L 
Be HUTC H I N S 
P o B e H E M M I G 

A N L 
GEB 
AEC 

ACCURACY 6 PERCENT FROM 5 0 0 EV TO 1 K E V , 4 PERCENT 
FROM 1 K E V TO 3 0 0 K E V , 6 P E R C E N T FROM 3 0 0 KEV TO 
5 0 0 K E V , 10 P E R C E N T FROM 5 0 0 KEV TO 1 0 MEVo 

ACCURACY OF 10 P E R C E N T FROM 1 KEV TO 1 0 M E V , 
U S E F U L c 

H I G H E S T P R I O R I T Y N E E D FOR F A S T REACTOR 
C A L C U L A T I O N S o 

C O E C T I L L 
B o H U T C H I N S 
P o B e H E M M I G 
A o . M , P E R R Y 

ANL 
GEB 
AEC 
ORL 

N E E D E D I S R A T I O OF C A P T U R E C R O S S S E C T I O N U - 2 3 8 TO 
F I S S I O N CROSS S E C T I O N OF P U - 2 3 9 OR U - 2 3 5 o 

D I R E C T R A T I O N E E D E D TO S U P P L E M E N T S E P A R A T E 
M E A S U R E M E N T , 

ACCURACY 1 , 5 P E R C E N T BELOW 3 0 0 K E V , 7 P E R C E N T 
A B O V E o 

I N T E R M E D I A T E ACCURACY U S E F U L NEAR TERMo 

J 0 G 0 T Y R O R 

A : ACCURACY R E Q U I R E D o 0 3 B A R N S o 
0 : FOR THERMAL R E A C T O R S o 

£ 5 2 4 0 2 4 , 0 0 EV 5 0 0 , EV 2 , O X H O T E L L I E R SAC 

0 : R E L A T I V E TO S I G M A ( N . G ) A T T H E R M A L o 
O : FOR C A L C U L A T I O N OF I E F F o 

E V A L U A T I O N MAY S U F F I C E I F I T E X P L A I N S 
D I S C R E P A N C I E S , 
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92 URANIUM 235 NEUTRON D E L A Y E D N E U T R O N S E M I T T E D P E R F I S S I O N (CONTINUED) 

6 9 2 4 6 2 5 0 0 c EV 8 0 0 c KEV fi h o G E R W I N J U L 

A : A C C U R A C Y 2 P E R C E N T 1 0 TO 4 0 0 K E V , 
3 P E R C E N T E L S E W H E R E o 

O : F A S T R E A C T O R C A L C U L A T I O N S o 

£32404 SCOc EV l o O O MEV H o T E L L I E R SAC 

0 : R E L A T I V E TO S I G M A ( N . G ) A T T H E R M A L o 
0 : E V A L U A T I O N MAY S U F F I C E I F I T E X P L A I N S 

D I S C R E P A N C I E So 

6 9 2 4 3 5 1 Oo 0 K E V 2c 0 0 MEV C o G c C A M P B E L L K I N * 

A : A C C U R A C Y FOR A V E R A G E V A L U E OF THE E R R O R B E T W E E N 
E AND 2E= 

O : FOR F A S T R E A C T O R S c 

6 9 2 4 0 6 5o 0 0 K E V 1o 0 0 MEV 3 c OX SWC Ho H A E G G B L O M AE 

O : N E E D E D FOR F A S T R E A C T O R C A L C U L A T I O N S c 

6 9 3 0 6 6 2 S o 3 MV 3 0 o 0 K E V M o M o I S L A M RAM 

FOR F A S T R E A C T O R S c 

2 3 2 0 3 2 

2 1 4 0 2 2 

1o 0 0 K E V 

SCOo E V 

l o O O MEV 

l o 4 0 MEV 

S o I I J I M A N P G 

A : A C C U R A C Y R E Q U I R E D TO B E T T E R T H A N 5o 0 P E R C E N T o 
o : FOR F A S T R E A C T O R C A L C U L A T I O N S o 

P R E C I S E M E A S U R E M E N T A T SOME E N E R G Y P O I N T S A L S O 
D E S I R E D o 

M o N c N I K O L A E V F E I 

R A T I O T O U - 2 3 5 F I S S I O N C S I S WANTEDo 
A B S O L U T E M E A S U R E M E N T S OR R A T I O S TO B - 1 0 ( N . A L P H A ) 

A N D L I - 6 ( N , A L P H A ) C R O S S S E C T I O N S WOULD A L S O BE 
U S E F U L , A N D A T H I G H E R E N E R G I E S THE R A T I O T O T H E 
N P - 2 3 7 F I S S I O N CSo 

T R A N S M I S S I O N M E A S U R E M E N T S W I T H F L A T - R E S P O N S E 
D E T E C T O R AND B Y T H E S E L F - I N D I C A T I O N METHOD W I T H 
C A P T U R E G A M M A - R A Y D E T E C T O R I N T H E T E M P E R A T U R E 
R A N G E 7 0 - 2 5 0 0 D E G R E E S K ARE D E S I R E D FOR E V A L -
U A T I O N OF S E L F - S H I E L D I N G AND D O P P L E R E F F E C T S o 

S P H E R I C A L T R A N S M I S S I O N T I M E - O F - F L I G H T M E A S U R E -
M E N T S SEEM TO BE A U S E F U L I N D E P E N D E N T METHOD 
FOR D E T E R M I N I N G T H E R E L I A B I L I T Y OF C A P T U R E 
C R O S S - S E C T I O N D A T A o 

B E T W E E N 1 A N D 1 0 0 K E V I N F O R M A T I O N ON R E S O N A N C E 
S E L F S H I E L D I N G F A C T O R S ( S E E BOOK BY A B A G Y A N E T 
A L c , C O N S U L T A N T S B U R E A U , NEW Y O R K , 1 9 6 4 ) 
W I T H 2 P E R C E N T A C C U R A C Y AND A V E R A G E D OVER O o 2 
L E T H A R G Y I N T E R V A L S D E S I R E O o 

T E M P E R A T U R E D I F F E R E N C E S OF S E L F S H I E L D I N G F A C T O R S 
M U S T B E KNOWN W I T H 7 P E R C E N T A C C U R A C Y o 

S E E G E N E R A L C O M M E N T S I N THE I N T R O D U C T I O N o 
F I R S T P R I O R I T Y B E C A U S E I T I S D I F F I C U L T TO 

I N T E R P R E T T H E D O P P L E R - E F F E C T AND S E L F - S H I E L D I N G 
F A C T O R S FROM M A C R O S C O P I C D A T A O N L Y o 

S U B S T A N T I A L M O D I F I C A T I O N S o 

2 4 1 1 2 3 l o O O E V 2 0o 0 K E V S o O X USA N o S T E E N B E T 

0 : T O R E S O L V E D I S C R E P A N C I E S AMONG I N T E G R A L AND 
D I F F E R E N T I A L E X P E R I M E N T S o 

M: NEW R E Q U E S T O 

2 4 2 5 6 2 1o 0 0 K E V 3 o 0 0 MEV S o O X A o M I C H A U D O N B R C 

FOR C R I T I C A L A S S E M B L I E S c 

2 5 4 5 3 5 5o 0 0 K E V l O o O MEV CCP L o N o U S A C H E V F E I 

FROM Oo 5 
P R I O R I T Y 
FROM O o 1 
P R I O R I T Y 
FROM 0 o 8 
P R I O R I T Y 
A B O V E 4 o 5 MEV R E Q U I R E M E N T S 2 T I M E S WEAKERo 
N E E D FOR F A S T R E A C T O R C A L C U L A T I O N S o 
FOR MORE D E T A I L SEE I N T R O D U C T I O N o 
NEW R E Q U E S T c 

1 0 0 K E V A C C U R A C Y 4 C 6 P E R C E N T , 
A C C U R A C Y 2 o l P E R C E N T o 
Oo 8 MEV A C C U R A C Y 4o 0 P E R C E N T . 
A C C U R A C Y 2o 7 P E R C E N T o 
4 c 5 MEV A C C U R A C Y 9 c 6 P E R C E N T , 
A C C U R A C Y 9 o 3 P E R C E N T o 
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92 URANIUM 235 NEUTRON D E L A Y E D N E U T R O N S E M I T T E D P E R F I S S I O N (CONTINUED) 

S T A T U S -

HAR 

K F K 

F E I 

CCP 

A N L 

O R L 

SOWERBY* - ANE 1 4 0 9 ( 1 9 7 4 ) , E V A L U A T I O N OF CATA P U B L I S H E C B E F O R E ABOUT J A N U A R Y 1 9 7 3 c 
o o ES T IMA TEC U N C E R T A I N T Y I N C A P T U R E CROSS S E C T I O N o o 
oo 1 KEV TO 1 CO KEV o o o o 6 PERCENT oc 
oo 1 0 0 K E V TO 3 0 0 KEV o o o o 5 PERCENT oo 
=o 3 0 0 K E V TO 2 MEV o o c o 5 TO 10 PERCENT oc 
oo 2 MEV TO 2 0 MEV o o o o 10 TO 1 0 0 PERCENT oo 
F O L L O W I N G CATA A V A I L A B L E S I N C E SOWEKEY E V A L U A T I O N ; 

B L U H M - K F K - 1 7 5 8 ( 1 9 7 3 ) , D A T A 10 KEV TO 5 MEVo 

C h E L N O K O V * - Y F I - 1 3 6 ( 1 9 7 2 ) , D A T A 2 3 0 EV TC 3 5 KEVc 

S T A V I S S K Y + - AE 3 1 1 0 7 ( 1 9 7 1 ) , D A T A TC 4 0 KEVc 

P O E N I T Z - L S N D C - 1 8 ( 1 9 7 2 ) , I N PROGRESS 4 0 0 KEV TO 1o S MEVo 

D A T A 5 EV TO 1 0 0 KEV OE S A U S S U R E + - NSE 5 1 3 8 5 ( 1 9 7 3 ) 
PROGRESSo 

A L S O D A T A 2 7 0 EV TO 5 0 0 K E V AND WORK I N 

HAR P E A R L S T E I N * - E A N D C ( U K ) - 1 5 1 ( 1 9 7 3 ) , DATA 8 0 TO 16 CO K E V o 

KFK S P E N C E R * - N E A N D C ( E ) - 1 6 1 9 1 ( 1 9 7 4 ) , 1 0 TO 6 0 0 KEV , I N PROGRESSo 

L R L L I N O N E R * - U C R L - 7 5 8 3 8 . D A T A 1 2 0 KEV TO 2o 9 MEVo 

HAR MOXONo ( 1 5 7 4 ) . F R O V I S I C N A L D A T A A V A I I A B L E FROM 5 MV TO 6 E V , A N A L Y S I S 

B N L R I M A W I o ( 1 5 7 4 ) , CATA AT 2 4 KEVo 

CAD o ( 1 9 7 4 ) . DATA TO 6 5 KEVo 

GEL o ( 1 9 7 4 ) . CATA TC 4 o 1 KEVo 

B N L S E M I N A R ON U - 2 2E RESONANCE C A P T U R E , 1 8 - 2 0 MARCH 7 5 

9 2 U R A N I U M 2 3 8 NEUTRON PHOTON P R O D U C T I O N CROSS S E C T I O N I N I N E L A S T I C SCATo 

6 S 3 C 6 2 3 00c KEV 4o CC MEV N Mo Mc I S L A M RAM 

O : SECONDARY E N E R G Y - A N G L E D I S T R I B U T I O N S R E Q U I R E D , 
0 : FOR F A S T REACTORSc 

S T A T U S 

SUN MC MURRY+ - 7 2 B U D A P E S T 1 0 , CATA 7 0 0 KEV TC 1 0 9 MEVo 

9 2 U R A N I U M 2 3 8 NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

- S T A T U S 

Z 1 2 0 6 6 

Z210Z.S 

2 0 0 o KEV 

1 5o 0 MEV 

1 5 c OX UK C c G c C A M P B E L L WIN 

Q : GAMMA SPECTRUM WANTEDo 
A : LOW R E S O L U T I O N ADEQUATE FOR I N C I D E N T ENERGY AND 

PHOTON SPECTRUMc 
o : FOR S T U D Y O F A C T I V A T I O N AND H E A T R E L E A S E I N COREo 

Po Bo HEMM I G AEC 

Q : SECONDARY E N E R G Y - A N G L E D I S T R I B U T I O N S R E Q U I R E D o 
FOR A L L GAMMA E N E R G I E S c • 

A : G A M M A - E N E R G Y I N T E R V A L S - 5 0 0 KEVo 
0 : FOR S H I E L D I N G AND G A M M A - H E A T I N G C A L C U L A T I O N S o 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

9 2 U R A N I U M 2 3 8 NEUTRCN N , 2 N 

Z14.Q1.S 2 0 o 0 MEV M c N c N I K O L A E V F E I 

Z2101B 1 Oo 0 MEV 

Q : SECONDARY ENERGY D I S T R I B U T I O N R E Q U I R E D o 
A : ACCURACY 5 TO 10 PERCENT WANTEDo 

ENERGY S P E C T R A OF SECONDARY N E U T R O N S D E S I R A B L E 
W I T H 5 P E R C E N T ACCURACY AND O o 2 R E S O L U T I O N I N 
L E T H A R G Y o 

a : FOR F A S T R E A C T O R S o 

B o H U T C H I N S 

o : I M P O R T A N T TO P R O D U C T I O N OF U - 2 3 8 o 
M: S U B S T A N T I A L M O D I F I C A T I O N S o 

S T A T U S -

A L D M A T H E R * - A W R E / 0 - 7 2 / 7 2 , DATA 7 o 0 TO 1 2 MEVo 

BNW W O L K E N H A U E R * - 7 3 P A R I S 1 3 9 . R E V I E W T H R E S H O L D TO 1 6 MEVo 

L R L L A N D R U M + - P R / C E 1 9 3 0 ( 1 9 7 3 ) . , D A T A 1 4 TO 1 5 MEVc 

DUB B E L O V + - I J P 4 7 2 3 2 ( 1 9 7 3 ) , WORK AT 1 5 MEVo 

BRC F R E H A U T + - C E A - R - 4 6 2 7 ( 1 9 7 4 ) , , WORK T H R E S H O L D TO 1 5 MEVo 

9 2 U R A N I U M 2 3 8 NEUTRCN F I S S I O N .CROSS S E C T I O N 

6 7 1 2 0 5 SCOo KEV I S o 0 MEV 1 USA G o E o H A N S E N L A S 

a: R A T I O TO U - 2 3 5 F I S S I O N WANTEDo 
A : ACCURACY 5 P E R C E N T TO l o 3 MEV AND 1 P E R C E N T ABOVEo 

ENERGY R E S O L U T I O N - 3 P E R C E N T o 
ENERGY C A L I B R A T I O N - 1 P E R C E N T , 

0 : FOR F A S T BREEDER C A L C U L A T I O N S o 
FOR C U R I U M AND C A L I F O R N I U M P R O D U C T I O N o 

6 3 . 1 4 1 6 1 4o 0 MEV Pc Bo h'EMM I G AEC 

O : R A T I O WANTED R E L A T I V E TO U - 2 3 5 F I S S I O N o 
A : ACCURACY 4 P E R C E N T BELOW 1 o 3 M E V . 2 P E R C E N T l o 3 TO 

So M E V . 3 P E R C E N T ABOVE So MEVo 
ENERGY R E S O L U T I O N 3 P E R C E N T . ENERGY 

C A L I B R A T I O N 1 PERCENTo 
I N T E R M E D I A T E ACCURACY U S E F U L o 
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92 URANIUM 235 NEUTRON DELAYED NEUTRONS EMITTED PER FISSION (CONTINUED) 

6 5 3 0 6 5 1 5 o C MEV 5o 0 X 1 BAN MoMc I S L A M RAM 

0 : FOR F A S T R E A C T O R S c 

212261 2c OX 2 UK C o G o C A M P B E L L W I N 
J o G o T Y R O R W I N 

0 : F I S S I O N SPECTRUM AVERAGE wAN TE Dc 
O : FOR F A S T AND THERMAL REACTOR So 

2 1 4 2 2 0 8C0o K E V 1 5o 0 MEV 1 CCP M c N o N I K O L A E V F E I 

0 : R A T I O TO U - 2 3 5 F I S S I O N CS I S WANTED, 
A B S O L U T E M E A S U R E M E N T S AND MEASUREMENT OF THE R A T I O 

TO T H E N P - 2 3 7 F I S S I O N CS WOULD BE VERY USEFULc 
A V E R A G E CS I N F I S S I O N - N E U T R O N SPECTRUM OF C F - 2 5 2 

T I M E S N U - B A R OF C F - 2 5 2 I S OF G R E A T I N T E R E S T FOR 
R E D U C I N G THE DEPENDENCE OF THE A C C U R A C Y OF 
NEUTRON P R O D U C T I O N C A L C U L A T I O N S UPON THE 
ACCURACY OF' THE C F - 2 5 2 N U - B A R STANDARD 
( R E Q U I R E D ACCURACY 1 P E R C E N T >c 

A : R E Q U E S T E D A C C U R A C I E S - 5 P E R C E N T BELOW l c 3 M E V , 
ANC ABOVE 6c 5 M E V , AND 2 P E R C E N T BETWEEN 
1 , 3 AND 6c 5 MEVc 

A B S O L U T E V A L U E S W I T H 2 TO 3 P E R C E N T ACCURACYo 
O: SEE GENERAL COMMENTS I N THE I N T R O D U C T I O N 

AT L E A S T T H R E E D I F F E R E N T M E A S U R E M E N T S W I T H THESE 
A C C U R A C I E S WANTEDc 

F I R S T P R I O R I T Y BECAUSE H I G H ACCURACY OF THE U - 2 3 6 
F I S S I O N CS I S I M P O R T A N T I N C O N N E C T I O N W I T H THE 
USE OF T H I S CS AS A C O N V E N I E N T S T A N D A R D FOR 
T H R E S H O L D - R E A C T I O N MEASUREMENTSo 

M : S U B S T A N T I A L M O D I F I C A T I O N S o 

2 2 2 1 1 2 5o 0 0 MEV 3c 0 X 1 UK Co Gc C A M P B E L L W I N 

0 : FOR F A S T R E A C T O R S c 

7 4 2 3 8 6 1 5 o 0 MEV 3 o 0 X 1 FR A c M I C H A U D O N BRC 

0 : FOR C R I T I C A L A S S E M B L I c S c 

2 4 2 1 1 2 2 o 0 X 1 EUR NEUTRON D O S I M E T R Y GROUP G E L 

Q : R A T I O OF A V E R A G E CROSS S E C T I O N I N A U - 2 3 5 F I S S I O N 
SPECTRUM TO A V E R A G E U - 2 3 5 F I S S I O N CROSS S E C T I O N 
I S WANTEDc 

O : FOR N O R M A L I Z A T I O N OF AVERAGE CROSS S E C T I O N S FOR 
D O S I M E T R Y P U R P O S E S o 

2 4 2 1 3 6 l o 50 MEV 6o 7 0 MEV S o O X 2 EUR NEUTRON D O S I M E T R Y GROUP GEL 

O : FOR NEUTRON D O S I M E T R Y U S I N G SPECTRUM U N F O L D I N G 
METHODSo 

GREATER THAN 10 P E R C E N T D I S C R E P A N C Y BETWEEN 
I N T E G R A L AND D I F F E R E N T I A L M E A S U R E M E N T S c 

2 5 4 5 1 9 a OOo KEV 1 Oo 0 MEV 

S T A T U S -

L o N c USACHEV F E I 

FROM Oo 8 - I C o O MEV ACCURACY 2 o 8 P E R C E N T . 
P R I O R I T Y 2 ACCURACY l o 8 P E R C E N T o 
N E E D FOR F A S T REACTOR C A L C U L A T I O N S o 
FOR MORE D E T A I L SEE I N T R O D U C T I O N o 
NEW REQUESTo 

HAR SOWERBY+ ANE 1 4 0 9 ( 1 9 7 4 ) , E V A L U A T I O N OF CATA P U B L I S H E D B E F O R E ABOUT J A N U A R Y 1 9 7 3 o 
o o E S T I M A TEC U N C E R T A I N T Y I N F I S S I O N CROSS S E C T I O N o o 
o o 6 0 0 KEV TO 1 MEV o o o o 2 0 TC 1 0 P E R C E N T c o 
o o 2 ME V TO 2 0 MEV o o o o 4 , 0 TO 5 o 5 PERCENT oo 
oo NEAR 1 4 MEV o o o o o o o o o o o 2 P E R C E N T 
F O L L O W I N G OATA A V A I L A B L E S I N C E SOWERBY E V A L U A T I O N 

L R L B E H R E N S + - I S N O C - l 1 1 3 6 ( 1 9 7 4 ) . TC 2 0 MEVc 

R P I B L C C K + - P P L 3 1 2 4 7 ( 1 9 7 3 > o S U B T H R E S H O L D F I S S I O N 

HAR C O A T E S + - A E R E - P R / N P - 2 1 8 ( 1 9 7 4 ) , D A T A 4 0 0 K E V TO 2 2 MEV R E L A T I V E TO U - 2 3 5 F I S S I O N CROSS S E C T I O N o 

KFK B R O T Z + - N E A N C C ( E ) - 1 6 1 9 9 ( 1 9 7 4 ) , I N PROGRESS 1 TO 3 0 MEVo 

CCP FUSSOVo - 7 3 K I E V , DATA l o 4 TC 7 0 4 MEVo 
A L C H A S O V o - 7 3 K I E V , V A L U E AT 1 4o 6 MEVo 

L A S S I L B E R T * - P R / C 4 2 2 0 ( 1 9 7 1 l o B O M B DATAo A V E R A G E S U B T H R E S H O L D CROSS S E C T I O N . 10 K E V TO 1 0 0 K E V o 

9 2 U R A N I U M 2 3 8 NEUTRCN NEUTRONS E M I T T E D PER F I S S I O N ( N U B A R ) 

5 5 1 2 2 5 1Oo 0 MEV 1o OX 1 USA C o E o T I L L A N L 
Po So H E M M I G AEC 

O : ENERGY R E O U E S T E C I S A M A X I M U M V A L U E ONLYo 
R A T I O TO C F - 2 5 2 NU WANTEDo 

O : TO V E R I F Y M E A S U R E M E N T OF S O L E I L A C o 
M: S U B S T A N T I A L M O D I F I C A T I O N S o 

2 1 4 3 2 1 5o 0 0 MEV 0 o 7 X 2 > M o N o N I K O L A E V F E I 

O : R A T I O TO C F - 2 5 2 NU WANTEDo 
A : ENERGY D E P E N D E N C E MUST BE KNOWN W I T H Oo 7 PERCENT 

ACCURACY AND ABOUT 10 P E R C E N T ENERGY 
R E S O L U T I O N o 

O : S E E GENERAL COMMENTS I N THE I N T R O D U C T I O N 

2 4 2 5 5 6 1 5 o 0 MEV l o O X 1 FR A o M I C H A U D O N BRC 

0 : FOR C R I T I C A L A S S E M B L I E S O 
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92 URANIUM 235 NEUTRON DELAYED NEUTRONS EMITTED PER FISSION (CONTINUED) 

Z 5 4 0 2 0 8 0 0 c KEV 1 Oc 0 MEV L o N o U S A C H E V F E I 

FROM Oo B - l O o O MEV ACCURACY 2 o 1 P E R C E N T , 
P R I O R I T Y 2 ACCURACY l o O P E R C E N T o 
NEED FOR F A S T REACTOR C A L C U L A T I O N S o 
FOR MORE D E T A I L SEE I N T R O D U C T I O N 
NEW R E Q U E S T , 

S T A T J S -

I A E 

L R L 

A N L 

A L D 

- S T A T U S 

MANERO+ - REA 10 6 3 7 ( 1 5 7 2 ) , R E V I E W o 

HOWE* - N C S A C - 4 2 1 3 0 ( 1 9 7 1 ) . 1 KEV TO 1 5 M E V . , I N PROGRESSo 

OAVEY - N S E 4 4 3 4 5 ( 1 9 7 1 ) . E V A L U A T I O N TO 1 5 MEVc 

M A T H E R * - A W R E - 0 - 4 4 / 7 1 , E V A L U A T I O N TC 1 5 MEV 

9 2 U R A N I U M 2 3 8 NEUTRON D E L A Y E D NEUTRONS E M I T T E D PER F I S S I O N 

6 5 2 3 9 2 2 , 0 0 MEV C o G c C A M P B E L L 
J o Go TYROR 

W I N 
W I N 

A : LOW R E S O L U T I O N ADEQUATE FOR I N C I D E N T ENERGYo 
0 : FOR F A S T AND T H E R M A L REACTORSo 

Z41JL22 1 So 0 MEV 

A I 

HFA 

I AE 

L A S 

A N L 

A L O 

0 : DATA S T I L L D I S C R E P A N T c 
M: NEW REQUESTo 

- S T A T U S 

T U T T L E o - NSE £ 6 3 7 ( 1 9 7 5 ) , R E V I E W W I T H RECCMMENCEO V A L U E S , 

S H A L E V + - NSE 5 1 5 2 ( 1 9 7 3 ) , F A S T REACTOR SPECTRUMo 

M A N E R O * - REA 10 6 3 7 ( 1 9 7 2 ) . R E V I E W O o l TO 1 5 MEVo 

E V A N S * - L S N D C - 3 1 2 7 ( 1 9 7 2 ) . R E V I S E D OATA AT 3 o 1 ANC 1 5 MEVo 

COXo A N L / N C M - 5 ( 1 9 7 4 ) o MEASUREMENT ANC E V A L U A T I O N , 2 TO 1 5 M E V , 

MCTAGGART - E A N C C ( U K ) - 1 5 1 ( 1 9 7 3 ) , F A S T REACTOR SPEC MEASUREMENT I N PROGRESSo 

9 2 U R A N I U M 2 3 8 NEUTRON ENERGY SPECTRUM OF F I S S I O N N E U T R O N S 

6 5 2 4 0 0 2 , 0 0 MEV 

Z 2 1 J . 4 5 

COGOCAMPBELL W I N 

ACCURACY FOR A V E R A G E E ' , 
ACCURACY 10 PERCENT ON NUMBER OF N E U T R O N S 

ABOVE 5o MEV AND BELOW o 2 5 MEVo 
LOW R E S O L U T I O N ADEQUATE FOR I N C I D E N T ENERGYo 
FOR F A S T REACTORSc 

SoOO MEV S o O X Po B e H E M M I G AEC 

o: TO R E S O L V E D I S C R E P A N C I E S I N E X I S T I N G O A T A , 

Z 4 2 O 0 S 15o 0 MEV- 2 o 0 X 1 FR Ao M I C H A U D O N BRC 

O : FOR C R I T I C A L A S S E M B L I E S c 

S T A T U S S T A T U S 

A E J O H A N S S O N * - E A N D C ( O R ) - 1 3 5 4 7 ( 1 9 7 4 ) , R E L A T I V E TO U - 2 3 5 , I N PROGRESSo 

9 2 U R A N I U M 2 3 8 NEUTRON RESONANCE P A R A M E T E R S 

6 S 1 2 S & 1 = 0 0 EV 2 0 o 0 KEV l O o O X USA Po B , H E M M I G 
C o E c T I L L 
B o H U T C H I N S 
P o B c H E M M I G 

AEC 
A N L 
GEB 
AEC 

Q : WANTED TO AS H I G H AN ENERGY A S C A N BE MEASUREDo 
O : N E E D E D FOR DOPPLER E F F E C T I N F A S T R E A C T O R S o 

NEED ANSWERS TO Q U E S T I O N S OF M I S S I N G P - W A V E L E V E L S 
AND U N C E R T A I N T Y OF GAMMA W I D T H S o 

6 9 2 2 6 5 2 , 0 0 KEV 5 o 0 0 KEV 3 o O X C Ho HAEGGBLOM AE 

0 : NEUTRON C A P T U R E AND F I S S I O N W I D T H N E E D E D , 
0 : N E E D E D FOR F A S T REACTOR C A L C U L A T I O N S o 

102025 SoOO E V 4o 0 0 KEV 2 o OX Ho T E L L I E R SAC 

FOR R E S O N A N C E S E L F S H I E L D I N G ANO O O P P L E R E F F E C T , 

i i A a i * 5c 0 0 KEV M o N o N I K O L A E V F E I 

O B S E R V A T I O N OF VERY WEAK P - W A V E R E S O N A N C E S I S 
D E S I R E D o 

R E S O L U T I O N OF 9 0 P E R C E N T OF P - W A V E R E S O N A N C E S 
C O N T R O L L E D BY P O R T E R - T H O M A S D I S T R I B U T I O N AND 
L E V E L S P A C I N G D I S T R I B U T I O N AND A L L S - W A V E 
R E S O N A N C E S BELOW 5 K E V I S O E S I R E D o 

C A R E F U L I D E N T I F I C A T I O N OF S AND P WAVE RESONANCES 
N E E D E D FOR D E T E R M I N A T I O N OF P WAVE S T R E N G T H 
F U N C T I O N o 

REQUEST C O N N E C T E D W I T H PROBLEM OF S E L F S H I E L D I N G 
E V A L U A T I O N I N U N R E S O L V E D RESONANCE R E G I O N o 

A T T E N T I O N TO B E P A I D TO THE P R O B A B L E D I F F E R E N C E 
BETWEEN T H E 1 / 2 ( • ) AND 1 / 2 ( - ) L E V E L O E N S I T I E S o 

F I R S T P R I O R I T Y B E C A U S E I N V E S T I G A T I O N OF THE P A R I T Y 
D E P E N D E N C E OF L E V E L D E N S I T Y I S OF I N T E R E S T FROM 
A S C I E N T I F I C AS WELL A S FROM A P R A C T I C A L P O I N T 
OF V I E W o 

S U B S T A N T I A L M O D I F I C A T I O N S o 
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92 URANIUM 235 NEUTRON DELAYED NEUTRONS EMITTED PER FISSION (CONTINUED) 

Z 5 2 1 1 5 60CO E V l O o 0 KEV 3 o O X 1 UK Co Gc C A M P B E L L W I N 

A : ACCURACY I S FOR T H E A V E R A G E ERROR BETWEEN E AND 
2Ec 

BROAD R E S O L U T I O N M E A S U R E M E N T S COULD S U F F I C E o 
0 : FOR F A S T R E A C T O R S c 

TO G I V E S H I E L D E D CROSS S E C T I O N S TO 3 P E R C E N T o 
TO G I V E D O P P L E R CHANGE TO 5 P E R C E N T FOR 

T E M P E R A T U R E S BETWEEN 3 0 0 AND 1 2 9 0 D E G R E E S Ko 

S T A T U S S T A T U S 

COL R A H N * - U S N O C - 1 6 7 ( 1 9 7 2 ) , 7 4 P - W A V E R E S O N A N C E S , 

DUB M A L E C K Y + - AE 3 2 4 9 ( 1 9 7 2 ) , DATA TO 1 0 2 K E V o 

B N L C H R I E N + - P R / C 4 9 0 0 ( 1 9 7 1 ) . D A T A TO 6 0 0 EVo 

R P I B Y0UN+ - L S N D C - 3 1 6 6 ( 1 9 7 2 ) . I N PROGRESSo 

HAR SOWERBY* ( 1 9 7 4 ) , F E A S I B I L I T Y S T U D I E S R E L A T E D TO REQUEST NUMBER 7 3 2 1 1 3 I N PROGRESSo 

9 2 U R A N I U M 2 3 9 NEUTRON F I S S I O N CROSS S E C T I O N 

ZA2SSB 1o 0 0 KEV I S o O MEV 2 0 o 0 X 1 FR A o M I C H A U D O N BRC 

o : E V A L U A T I O N MAY BE S U F F I C l E N T o 

9 3 N E P T U N I U M 2 3 7 GAMMA G A U M A . N _ 

6 9 . 2 4 6 5 2 0 o OX 3 UK A o W H I T T A K E R UKW 

0 : P R O D U C T I O N OF P U - 2 3 6 o 
FOR AN AVERAGE GAMMA RAY ENERGY FROM M G . C , 

Z I R C A L O Y AND S T A I N L E S S S T E E L ( 2 0 / 2 5 ) o 
0 : FOR I S O T O P E PRODUCT I O N o 

9 3 N E P T U N I U M 2 3 7 NEUTRON C A P T U R E CROSS S E C T I O N 

£ . 1 1 J U = l o O O MV So 0 0 MEV 1 USA Bo h U T C H I N S GEB 

A : ACCURACY - 3 P E R C E N T FROM T H E R M A L TO 1 0 E V . 
1 0 P E R C E N T A B O V E 1 0 E V , 

5 PERCENT I N NEUTRON W I D T H , 1 0 P E R C E N T I N GAMMA 
W I D T H FROM T H E R M A L TO 1 KEVo 

0 : A B O V E 1 K E V P R I O R I T Y 2 0 
FOR T H E R M A L REACTOR C A L C U L A T I O N S AND P U - 2 3 8 

P R O D U C T I O N o 
M: NEW R E Q U E S T c 

S T A T U S S T A T U S 

L R L N A G L E + - 7 1 K N C X V I L L E 2 5 9 . CATA 1 0 0 KEV T C 3 MEVo 

GEL T H E O B A L D * - E A N D C ( E ) - 1 5 7 ( 1 9 7 3 ) , I N PROGRESS TO 3 0 0 EVo 

ANC S M I T H * - I N - 1 1 6 2 ( 1 9 6 9 ) , E V A L U A T I O N TO I S MEVo 

9 3 N E P T U N I U M 2 3 7 NEUTRCN N . 2 N 

6 2 1 U 2 1 5 o 0 MEV l O o O X 2 USA F c J o M C CROSSON SRL 

O : TO E V A L U A T E C O N T A M I N A T I O N OF P U - 2 3 8 BY P U - 2 3 6 o 

6 5 1 2 9 5 1Oo 0 MEV l O o O X 2 USA B o H U T C H I N S GEB 

0 : N E E D E D FOR CONTROL OF U - 2 3 2 PRODUCT I O N o 

STA TUS S T A T U S 

A L D PERK I N * J N E / A B 14 6 9 ( 1 9 6 1 ) . D A T A AT 19o 5 MEVo 

9 3 N E P T U N I U M 2 3 7 NEUTRON F I S S I C N C R O S S S E C T I O N 

6 6 1 5 4 3 2 0 c C EV SOo 0 KEV l O o O X 3 USA G o E c h A N S E N L A S 

O : R A T I O TO U - 2 3 5 F I S S I O N WANTEDo 
A : ENERGY R E S O L U T I O N - 3 0 P E R C E N T o 

6 6 1 6 4 5 5 0 o 0 K E V l o 0 0 MEV S o O X 1 USA GoEc H A N S E N L A S 

Q : R A T I O TO U - 2 3 5 F I S S I O N WANTEDo 
A : ENERGY R E S O L U T I O N - 3 P E R C E N T o 

6 6 1 6 4 6 l o O O MEV 1 5 o 0 MEV l o O X 2 USA G o E o H A N S E N L A S 

O : R A T I O TO U - 2 3 5 F I S S I O N WANTEDo 
A : ENERGY R E S O L U T I O N - 3 P E R C E N T o 
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95 NEPTUNIUM 237 NEUTRON FISSION CROSS SECTION < C O N T I N U E D ) 

S T A T U S S T A T U S 

K TO K O B A Y A S H I + - E A N D C ( J ) - 2 6 ( 1 9 7 2 ) . O A T A 4 , 3 TO 4 , 8 MEVc 

L A S J I A C O L E T T I + - L A - 4 7 6 3 ( 1 9 7 1 ) , D A T A 2 0 EV TO 7 , 7 M E V , 

GEL T H E O B A L D * - E A N C C ( E ) - 1 SO ( 1 9 7 2 ) , I N P R O G R E S S 1 EV TO 1 K E V , 

N B S BOWMAN* - WORK P L A N N E D 1 0 KEV TO 2 MEVc 

CCP G A V R I L O V + - AE 2 6 3 6 2 ( 1 9 7 0 ) . D A T A TO I K E V o 

L A S BROWN* - N F / A 1 = 6 6 0 9 ( 1 9 7 0 ) . BOMB D A T A o 

I A E B A K * - K N S 3 7 7 ( 1 9 7 1 ) , E V A L U A T I O N TO 1 9 MEVo 

SAC P A Y A + - E A N D C ( E ) - 1 2 7 U ( 1 9 7 0 ) o TO 2 KEVo 

NDC S C H E T T + - E A N D C - 9 5 ( 1 9 7 4 ) . C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S OF J A N U A R Y I 9 7 4 o 

N B S BOWMAN* - M E A S U R E M E N T S P L A N N E D FCR 1 9 7 5 o 

9 3 N E P T U N I U M 2 3 8 N E U T R C N C A P T U R E CROSS S E C T I O N 

6 6 - 1 5 0 2 2So 3 MV 2 CAN Wo Ho WALKER CRC 

A : A C C U R A C Y R E Q U I R E D 1 0 0 Bo 
o : UNKNOWN CROSS S E C T I O N o 

9 3 N E P T U N I U M 2 3 9 N E L T P C N C A P T U R E CROSS S E C T I O N 

2 1 2 0 2 5 1 Co 0 K E V 3c 0 0 MEV 2 0 o OX 3 J A P M o O H T A K Y U 

0 : FOR C O R R E C T I O N OF C A L C U L A T E D I N E L A S T I C S C A T T E R I N G 
CROSS S E C T I O N o 

M : S U B S T A N T I A L M O D I F I C A T I O N S o 

9 4 P L U T O N I U M 2 3 6 N E U T R O N F I S S I C N CROSS S E C T I O N 

2 1 2 0 2 6 2 5 = 3 MV 1 5c 0 MEV 1 0 c OX 2 GER E o G O E L K F K 

0 : FOR BURN UP C A L C U L A T I O N S o 

9 4 P L U T O N I U M 2 3 7 N E U T R O N C A P T U R E CROSS S E C T I O N 

2 4 2 5 9 2 1o 00 KEV 3c 0 0 MEV 2 0 o OX 1 FR Ac M I C H A U D O N BRC 

0 : E V A L U A T I O N MAY BE S U F F I C I E N T o 

9 4 P L U T O N I U M 2 3 7 N E U T R O N F I S S I C N CROSS S E C T I O N 

6 5 2 4 1 1 1= 00 KEV 1 So 0 MEV 2 0 o OX 1 FR Ac M I C H A U D O N BRC 

9 4 P L U T O N I U M 2 3 8 N E U T R C N C A P T U R E CROSS S E C T I O N 

6 8 . 1 6 0 5 2 5 o 3 MV S o O X 2 CAN Wo Ho WALKER CRC 

0 : D I S A G R E E M E N T B E T W E E N I N T E G R A L ( A P P R O X 4 5 0 B ) AND 
D I F F E R E N T I A L ( A P P R O X 5 3 0 B ) M E A S U R E M E N T S o 

2 5 2 0 9 6 5 0 0 = EV 1o 0 0 MEV 2 0 o 0 X 2 FR J o Y , B A R R E CAD 

0 : V A L U E R E L A T I V E TO U - 2 3 8 C A P T U R E C R O S S S E C T I O N o 
O : FOR F A S T R E A C T O R C A L C U L A T I O N S O 

2 4 2 0 9 3 1o 0 0 KEV 3 , 0 0 MEV 2 0 o 0 X 2 FR Ao M I C H A U D O N BRC 

S T A T U S S T A T U S 

L A S S I L B E R T + - L A - 5 C 2 4 ( 1 9 7 2 ) . CATA 1 8 EV TO 2 0 0 K E V o 

K F K H I N K E L M A N N - K F K - 1 1 6 6 ( 1 9 7 0 ) . E V A L U A T I O N TC 1 0 MEVo 

9 4 P L U T O N I U M 2 3 8 N E U T R C N N . 2 N 

6 8 2 0 6 2 1 5 o 0 MEV l O o O X 1 F R Ao M I C H A U D O N BRC 

S T A T U S S T A T U S 

BRC E X P E R I M E N T I N F F O G R E S S o 

9 4 P L U T O N I U M 2 3 8 N E U T R C N F I S S I C N CROSS S E C T I O N 

6 6 2 0 6 4 1 5o 0 MEV 2 0 o 0 X 1 

2 2 2 0 9 5 5 C 0 o EV 1 5 o 0 MEV l O o O X 2 

F R Ao M I C H A U D O N BRC 

0 : M E A S U R E M E N T S DONE A T L O S A L A M O S MAY S A T I S F Y T H I S 
R E Q U E S T UP TO 1 MEVo 

E V A L U A T I O N MAY BE S U F F I C I E N T 

J o Y , B A R R E CAD 

O : V A L U E R E L A T I V E TO U - 2 3 5 F I S S I O N C R O S S S E C T I O N o 
O : FOR F A S T R E A C T O R C A L C U L A T I O N S o 

FR 
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94 PLUTONIUM £38 NEUTRCN FISSION CROSS SECTION _ (CONTINUED^ 

S T A T U S S T A T U S 

A L O MCAT - A W R E / 0 - 1 3 / 7 2 . D A T A 1 7 EV TO 1 MEVo 

L A S S I L 8 E R T - L A - 4 6 7 4 ( 1 5 7 1 ) , CATA 1 8 EV TO 3 KEVo 

L A S D R A K E * - L A - 4 4 2 C ( 1 9 7 0 1 . D A T A TC 2 = 6 MEV 

9 4 P L U T O N I U M 2 3 8 NEUTRCN N E U T R O N S E M I T T E D PER F I S S I O N ( N U B A R ) 

H Z U a i SCOo E V 15o 0 MEV l O o O X 2 FR J o Y ; BARRE CAD 

0 : V A L U E R E L A T I V E TO C F - 2 5 2 NUo 
0 : FOR F A S T REACTOR C A L C U L A T I O N S o 

9 4 P L U T O N I U M ' 2 3 9 N i u T R C N T O T A L CROSS S E C T I O N 

7 A L L S I LOOO EV SOOo KEV 3o OX USA B c h U T C H I N S GEB 

A : ENERGY R E S O L U T I O N TO SHOW SECONDARY S T R U C T U R E UP 
TO 10 K E V o 

M: NEW R E O U E S TO 

9 4 P L U T O N I U M 2 3 9 NEUTRON E L A S T I C CROSS S E C T I O N 

l O o O X J o Gc TYROR W I N 

Q : T H E R M A L A V E R A G E I N C I D E N T E N E R G Y , 
0 : FOR LONG T E R M I M P R O V E M E N T OF THE A B S O R P T I O N CROSS 

S E C T I O N O 

Z 4 2 A 9 4 l o 0 0 KEV 1 5o 0 MEV S o O X FR Ao M I C H A U D O N BRC 

O : FOR C R I T I C A L A S S E M B L I E S c 

9 4 P L U T O N I U M 2 3 9 NEUTRON D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

5 S 1 3 0 2 1o 0 0 MEV 3o 0 0 MEV l O o O X C c E c T I L L 
P o B o H E M M I G 

A N L 
AEC 

A : ENERGY R E S O L U T I O N SCO KEV OR B E T T E R o 

zsizass 1o 0 0 KEV 1 5o 0 MEV S o O X FR A o M I C H A U D O N BRC 

0 : FOR C R I T I C A L A S S E M B L I E S c 

GEL C O P P O L A * - ZP 2 3 2 2 8 6 ( 1 9 7 0 ) , D A T A 1o 5 TO 5 o 5 MEVo 

A N L G U E N T H E R + - U S N D C - 3 1 3 ( 1 9 7 2 ) , I N PROGRESS TO 4o MEVc 

9 4 P L U T O N I U M 2 3 9 NEUTRCN I N E L A S T I C CROSS S E C T I O N 

6 S 2 3 1 S 1 5o 0 MEV 2 5 o OX GER EoGOEL KFK 

0 : T O T A L I N E L A S T I C OR N O N E L A S T I C CROSS S E C T I O N o 

zszuai 1 So 0 MEV FR A o M I C H A U D O N BRC 

0 : FOR C R I T I C A L A S S E M B L I E S ; 

7 541123 SOOo K E V 5o 0 0 MEV L o N o U S A C H E V FE I 

A : FROM Oc 8 - l o 4 MEV ACCURACY I S P E R C E N T , 
P R I O R I T Y 2 ACCURACY 1 5 P E R C E N T c 
FROM 1o 4 - 2 c 5 MEV ACCURACY 1 7 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 1 7 P E R C E N T o 
FROM 2o 5 - So 0 MEV ACCURACY 3 ? P E R C E N T . 
P R I O R I T Y 2 ACCURACY 3C P E R C E N T o 

0 : NEED FOR F A S T R E A C T O R C A L C U L A T I O N o 
FOR MORE D E T A I L SEE I N T R O D U C T I O N o 

M: N E J R E O U E S T c 

9 4 P L U T O N I U M 2 3 9 ENERGY D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

£>£2Q6£ l O o O K E V 

6S2&Z1 

Z J L 4 6 2 3 

1 Oo 0 MEV 

I S o O MEV 

1 5 o 0 MEV 

J A P 

CROSS S E C T I O N S FOR E X C I T A T I O N OF I N D I V I D U A L 
L E V E L S D E S I R E D o 

FOR F A S T R E A C T O R S c 

o : S E P A R A T I O N OF L E V E L S UP TO 1 MEV R E Q U I R E D o 
A : ACCURACY 2 0 P E R C E N T UP TO l o 4 MEV AND 1 0 P E R C E N T 

A B O V E o 
ACCURACY ON N U C L E A R T E M P E R A T U R E 1 0 P E R C E N T o 
P R I M A R Y AND SECONDARY ENERGY R E S O L U T I O N 1 0 0 KEVo 

Mc N ; N I K O L AEV FE I 

CROSS S E C T I O N FOR I N E L A S T I C R E M O V A L BELOW F I S S I O N 
T H R E S H O L D S OF U - 2 3 8 AND OF P U - 2 4 0 OR N P - 2 3 7 
D E S I R E D W I T H 10 P E R C E N T ACCURACYo 

E X C I T A T I O N C R O S S S E C T I O N FOR LOW L Y I N G L E V E L S 
R E Q U I R E D W I T H 1 5 P E R C E N T ACCURACYo 

S E E G E N E R A L COMMENTS I N THE I N T R O D U C T I ONo 

Z 2 1 f l f l 4 l O o O KEV 1Oo 0 MEV Po B e H E M M I G 
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S 4 P L U T 0 N I U M 239 NEUTRON_ ENERGY DIFFERENTIAL INELASTIC CROSS SECTION (CONTINUED) 

S T A T U S S T A T U S 

G E L C O P P O L A * - ZP 2 3 2 2 8 6 ( 1 9 7 0 ) , D A T A l o 9 T O 5 o 5 MEVo 

A N L G U E N T H E R * - U S N D C - 2 . 1 3 ( 1 9 7 2 ) , I N P R O G R E S S TO Ao MEVo 

9 6 P L U T O N I U M 2 3 9 N E U T R O N D O U B L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

6 5 2 0 6 5 3OOo K E V 1 Oo 0 MEV l O o O X 1 BAN MoMc I S L A M RAM 

O : FOR F A S T R E A C T O R S o 

2 4 2 0 3 5 1 So 0 MEV 2 0 o 0 X 2 FR A o M 1 C H A U D O N B R C 

0 : FOR C R I T I C A L A S S E M B L I E S c 

9 4 P L U T O N I U M 2 3 9 N E U T R O N N O N - E L A S T I C CROSS S E C T I O N 

6 5 2 5 6 2 I C O o K E V 1Oo 0 MEV l O o O X 2 B A N Mo Me I S L A M RAM 

0 : FOR F A S T R E A C T O R S o 

9 4 P L U T O N I U M 2 3 9 N E U T R O N C A P T U R E CROSS S E C T I O N 

6 5 2 4 3 2 l o 0 0 K E V 5 0 0 o KEV 3 o O X 2 

6 3 3 0 2 5 2 5 o 3 MV 3 0 o 0 K E V 3 o O X 2 

2 0 2 0 3 3 l o 0 0 K E V 2 0 0 o K E V 5 o O X 1 

2 1 2 6 6 2 3 0 o C K E V 1 So 0 MEV l O o O X 2 

2 4 2 1 0 4 l o O O K E V 3 o CO MEV S o O X 1 

2 5 4 0 1 2 S o O O K E V 1 Oo 0 MEV 1 

SWC Ho H A E G G S L O M AE 

O : N E E D E D FOR F A S T R E A C T O R C A L C U L A T I O N S o 

B A N M o M : I S L A M RAM 

0 : FOR F A S T R E A C T O R S c 

J A P S o K A T S U R A G I J A E 

O : A L P H A A L S O U S E F U L c 
0 : FOR F A S T R E A C T O R S c 

GER B o G O E L K F K 

0 : A L P H A A L S O U S E F U L c 
A : P R E F E R 5 P E R C E N T A C C U R A C Y UP TO 1 0 0 K E V o 
0 : FOR B U R N U P C A L C U L A T I O N S o 

FR A o M I C H A U O O N B R C 

0 : FOR C R I T I C A L A S S E M B L I E S o 

CCP L o N o U S A C H E V F E I 

A : FROM Oc 5 - 1 0 0 K E V A C C U R A C Y 4 o 5 P E R C E N T , 
P R I O R I T Y 2 A C C U R A C Y 3o 7 P E R C E N T o 
FROM O c 1 - Oc 8 MEV A C C U R A C Y 1 0 P E R C E N T , 
P R I O R I T Y 2 A C C U R A C Y 1 0 P E R C E N T o 
FROM 0 o 8 - 4o 5 MEV A C C U R A C Y SO P E R C E N T , 
P R I O R I T Y 2 A C C U R A C Y 5 0 P E R C E N T o 
A B O V E 4 o 5 MEV R E Q U I R E M E N T S 2 T I M E S WEAKERo 

0 : N E E D FOR F A S T R E A C T O R C A L C U L A T I O N S c 
FOR MORE D E T A I L SEE I N T R O O L C T I O N o 

M : NEW R E Q U E S T c 

F E I C H E L N O K O V t - Y F I - 1 3 6 ( 1 9 7 2 ) , D A T A 2 0 0 EV TC 1 2 K E V o 

O R L G W I N * - N S E 4 5 2 5 ( 1 9 7 1 ) , D A T A T H E R M A L TO 3 0 K E V c 

O R L W E S T O N * - L S N D C - 3 1 4 9 ( 1 9 7 2 ) . WORK I N P R O G R E S S o 

HAR S C H O M B E R G * - 7 0 H E L S I N K l 1 3 1 5 o 1 0 0 EV TO 3 0 K E V o 

9 4 P L U T O N I U M 2 3 9 N E U T R O N P H O T O N P R O D U C T I O N C R O S S S E C T I O N I N I N E L A S T I C S C A T o 

S T A T U S 

6 3 2 3 5 3 3 G 0 o K E V 4 o OC MEV 1 Co OX 1 B A N M o M o I S L A M RAM 

Q : S E C O N D A R Y E N E R G Y - A N G L E D I S T R I B U T I O N S R E O U I R E D o 
o: FOR F A S T R E A C T O R S o 

S T A T U S S T A T U S 

L A S D R A K E * - N S E 4C 2 9 4 ( 1 9 7 0 ) . D A T A 4 TO 7 o 7 MEVc 

9 4 P L U T O N I U M 2 3 9 N E U T R O N T O T A L PHOTON P R O D U C T I O N C R O S S S E C T I O N 

6 5 2 4 1 5 1 2 0 o K E V 2 0 o 0 X 2 UK C o G c C A M P B E L L W I N 

O : GAMMA S P E C T R U M WANTEDc 
A : LOW R E S O L U T I O N A D E Q U A T E FOR I N C I D E N T E N E R G Y AND 

P H O T O N S P E C T R U M c 
O : FOR S T U D Y O F A C T I V A T I O N A N D H E A T R E L E A S E I N COREc 

2 4 2 0 5 6 l o O O KEV I S o C MEV l O o O X 1 FR Ao M I C H A U D O N BRC 

0 : FOR S H I E L O I N G o 

9 4 P L U T O N I U M 2 3 9 N E U T R C N N . 2 N 

6 5 2 0 6 2 1 5 o 0 MEV l O o O X 1 FR Ao M I C H A U D O N BRC 

6 5 1 3 0 6 6 c 0 0 MEV 1Oo 0 MEV l O o O X 2 USA P o Be H E M M I G A E C 

o : N E E D E D T O P R E D I C T B U I L D U P O F P U - 2 3 6 o 
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94 PLUTONIUM 239 NEUTRCN N,2N (CONTINUED) 

S T A T U S S T A T U S 

A L D M A T H E R + - A W R E Z O - 7 2 / 7 2 . I N P R O G R E S S 6 T O 1 3 MEVo 

9 4 P L U T O N I U M 2 3 9 N E U T R C N N . 3 N 

6 6 2 0 6 . 8 1 So 0 M E V 2 0 o 0 X 1 F R A o M I C H A U D O N B R C 

S T A T U S S T A T U S 

A L D M A T H E R * - A W R E / 0 - 7 2 / 7 2 , I N P R O G R E S S 6 T O 1 3 M E V o 

9 4 P L U T O N I U M 2 3 9 N E U T R O N F I S S I C N CROSS S E C T I O N 

6 6 1 . 0 4 S 1 Oo 0 K E V I S o O MEV 1 o 0 X U S A G o E c H A N S E N L A S 

R E L A T I V E TO U - 2 3 5 C 
E N E R G Y R E S O L U T I O N 3 P E R C E N T . E N E R G Y 

C A L I B R A T I O N 1 P E R C E N T o 

6 3 1 4 3 9 1o 0 0 E V 1 Co 0 MEV B o H U T C H I N S G E B 

A C C U R A C Y 
3 P E R C E N T 

2 TO 5 P E R C E N T 
5 P E R C E N T 

P R I O R I T Y E N E R G Y R A N G E 
1 1 E V TO 1 0 K E V 
2 1 0 K E V TO 1 M E V 
1 1 MEV TO 1 0 M E V 

V E R I F I C A T I O N O F C U R R E N T A C C U R A C Y OR I N T E R M E D I A T E 
A C C U R A C Y U S E F U L ; 

N E E D R E L A T E D A C C U R A C Y F O R 5 - 1 0 P E R C E N T E N E R G Y B I N S 
FOR F A S T R E A C T O R C A L C U L A T I O N S o 
NEW R E O U E S T c 

6 9 1 4 6 7 1o 0 0 E V 1Oo 0 MEV 

6 9 2 4 2 6 l o 0 0 MEV 5 o 0 0 MEV 

C O E C T I L L 
P o Bo H E M M I G 

A N L 
A E C 

A : A C C U R A C Y 3 P E R C E N T B E L O W 2 0 K E V , 2 P E R C E N T , 2 0 K E V 
TO 3 M E V , E P E R C E N T , 3 MEV TO 1 0 MEVo 

O : H I G H E S T P R I O R I T Y FOR F A S T R E A C T O R C A L C U L A T I O N S o 

C o G o C A M P B E L L W I N 

0 : R A T I O T O U - 2 3 5 F I S S I O N C R O S S S E C T I O N A C C E P T A B L E o 
A : A C C U R A C Y FOR A V E R A G E V A L U E OF THE E R R O R B E T W E E N 

E A N D 2EC 
o: FOR F A S T R E A C T O R S O 
M : M O D I F I E D ( P A R T I A L L Y F U L F I L L E D L O 

6 9 3 0 7 6 2 S o 3 MV 1 5 o 0 MEV M o M o I S L A M RAM 

F O R F A S T R E A C T O R S c 

7 1 4 0 2 4 l o 0 0 K E V 4 o 0 0 MEV C C P M o N o N I K O L A E V F E I 

7 2 1 0 6 5 2 S o 3 MV l o 0 0 K E V 

2 2 1 0 6 6 1 Oo 0 K E V 1 4 o 0 MEV 

2 4 1 1 2 5 1Oo 0 K E V l o 0 0 MEV 

R A T I O T O U - 2 3 5 F I S S I O N C S I S W A N T E D B U T A B S O L U T E 
M E A S U R E M E N T A N D M E A S U R E M E N T OF R A T I O S TO B - l 0 
( N . A L P H A ) . L I - 6 ( N , A L P H A ) C R O S S S E C T I O N S A N D 
O T H E R S T A N D A R D S WOULD B E V E R Y U S E F U L o 

BELOW 3 0 K E V M E A S U R E M E N T S OF T R A N S M I S S I O N C U R V E S 
BY F L A T R E S P O N S E D E T E C T O R A N D B Y S E L F D E T E C T I O N 
M E T H O D W I T H F I S S I O N D E T E C T O R W A N T E D F O R 
S E L F S H 1 E L O I N G E V A L U A T I O N o 

T H E S E C U R V E S M U S T B E M E A S U R E D W I T H A T T E N U A T I T N S OF 
T H E P R I M A R Y B E A M DOWN TO 1 P E R C E N T o 

A C C U R A C Y R E Q U I R E D TO B E T T E R T H A N 2 o 0 P E R C E N T o 
O P T I M U M P R E C I S I O N O F 1 0 5 P E R C E N T D E S I R E D I N 

R E G I O N 2C K E V TO 1 M E V o 
L E T H A R G Y R E S O L U T I O N OF A B O U T 0 o 2 C O N S I D E R E D 

S U F F I C I E N T F O R S U C H M E A S U R E M E N T S o 
S E E G E N E R A L C O M M E N T S I N T H E I N T R O D U C T I O N , 
R E Q U E S T C O N S I D E R E D F U L F I L L E D , WHEN A T L E A S T T H R E E 

M E A S U R E M E N T S W I T H D I F F E R E N T M E T H O D S A G R E E W I T H I N 
R E Q U E S T E D A C C U R A C Y o 

F I R S T P R I O R I T Y B E C A U S E I T I S D I F F I C U L T TO 
I N T E R P R E T T H E S E L F - S H I E L D I N G F A C T O R S F R O M 
M A C R O S C O P I C D A T A O N L Y o 

S U B S T A N T I A L MOO I F I C A T I O N So 

B o H U T C H I N S G E B 

D I R E C T M E A S U R E M E N T S D I S A G R E E o 
I M P R O V E D P R E C I S I O N N E E D E D F O R T H E R M A L R E A C T O R S o 

U A N D P U H A L F L I V E S S H O U L D B E C O N F I R M E D A S T H E Y 
A F F E C T T H I S M E A S U R E M E N T o 

S U B S T A N T I A L M O D I F I C A T I O N S o 

P o Bo H E M M I G A E C 

Q : R E L A T I V E TO U - 2 3 5 c 
A V E R A G E S O V E R 1 0 TO 2 0 P E R C E N T E N E R G Y I N T E R V A L S 

W A N T E D o 
A : E N E R G Y R E S O L U T I O N 3 P E R C E N T , E N E R G Y 

C A L I B R A T I O N 1 P E R C E N T o 

B o H U T C H I N S 

0 : R A T I O T O U - 2 3 5 ( N . F ) W A N T E D o 
M : NEW R E Q U E S T o 

2 4 2 6 0 6 l o 0 0 K E V 5 o 0 0 MEV SWC Ho H A E G G B L O M 

A : A C C U R A C Y 2 P E R C E N T T O 1 M E V , 
0 : F A S T R E A C T O R C A L C U L A T I O N S o 

5 P E R C E N T A B O V E o 

2 4 2 6 3 5 1 S o 0 MEV A o M I C H A U D O N B R C 

A : A C C U R A C Y 5 P E R C E N T TO 1 K E V . 2 P E R C E N T A B O V E o 
0 : FOR C R I T I C A L A S S E M B L I E S , 

FISSION LIST PAGE IIo 87 



54 PLUTONIUM £39 FISSION CROSS SECTION (CONTINUED) 

Z 5 4 2 0 S SoCO KEV 1 Oo 0 MEV L o N c U S A C H E V FE I 

FROM 0 o 5 - 1 0 0 KEV ACCURACY 2 o 8 P E R C E N T , 
P R I O R I T Y 2 ACCURACY l o 2 P E R C E N T o 
FROM O c 1 - 0 c 8 MEV ACCURACY 3 o 0 P E R C E N T . 
P R I O R I T Y 2 ACCURACY l o 3 P E R C E N T o 
FROM OoS - 4 o 5 MEV A C C U R A C Y 4o 0 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 2 o 6 P E R C E N T o 
ABOVE 4 c 5 MEV R E Q U I R E M E N T S 2 T I M E S WEAKERo 
N E E D FOR F A S T REACTOR C A L C U L A T I O N S o 
FOR MORE D E T A I L SEE I N T R O D U C T I O N o 
NEW R E Q U E S T , 

HAR SOWERBY+ - ANE 1 4 C 9 ( 1 5 7 4 ) . E V A L U A T I O N OF CATA P U B L I S H E D B E F O R E ABOUT J A N U A R Y 1 9 7 3 c 
o o E S T I M A T E D U N C E R T A I N T Y I N F I S S I O N CROSS S E C T I O N o o 
oo 1 0 0 EV TO 3C KEV o o o o 3 TO 4 PERCENT cc 
CO 3 0 KEV TO ICC- KEV o o o o So 5 PERCENT oo 
o o 1 0 0 KEV TC 3 MEV o o o o 4o 0 TC S c S P E R C E N T oo 
CO 3 MEV TO 2C MEV o o o o So 5 TO 10 PERCENT oo 
oo NEAR 14 MEV c o o o o o c o o o o 2 PERCENT oo 
F O L L O W I N G CATA A V A I L A B L E S I N C E SCWERBY EV A L U A T I O N o 

SAC B L 0 N S - NSE 5 1 1 2 0 ( 1 9 7 3 ) , CATA 3 9 EV TO 3 0 KEVo 

F E I C H E L N O K O V * - Y F I - 1 3 6 ( 1 9 7 2 ) , D A T A 2 0 0 EV TC 3 5 KEVo 

L R L B c H R E N S * - L S N D C - 1 1 1 3 6 ( 1 9 7 4 ) . I N PROGRESS C o O l EV 1 0 0 KEV AND 10 KEV TO 2 0 MEVo 

GEL T H E O B A L D * - E A N D C ( E ) - 1 5 0 ( 1 9 7 2 ) . I N PROGRESS 5 0 EV TO 2 K E V o 

HAR G A Y T H E R + - A E R E - P R / N P 1 5 ( 1 5 7 2 ) , I N PROGRESS 1 KEV TO 1 MEVo P R E L I M I N A R Y D A T A A V A I L A B L E o 

ORL G W I N • - U S N C C - 2 1 4 9 ( 1 5 7 2 ) . I N PROGRESS T H E R M A L TO 2 0 0 KEVo 

NBS BOWMAN - WCRK F L A N N E O o 

9 4 P L U T O N I U M 2 3 9 NEUTRON C A P T U R E TO F I S S I O N R A T I O ( A L P H A ) 

6 S 1 3 1 4 1 0 0 c EV 1 Co C MEV 1 USA C o E o T l L L ANL 
B o H U T C H I N S GEB 
P o B c H E M M I G AEC 
F o C o M A I E N S C H E I N ORL 

a : C A P T U R E CROSS S E C T I O N E Q U A L L Y U S E F U L o 
A : ACCURACY I C O EV TO 1 K E V , 8 P E R C E N T , 

oc 1 K E V TO 5 0 K E V , 4 P E R C E N T , 
o ; 5 0 K E V TO 6 0 0 K E V . 6 P E R C E N T , 
o : 6 0 C K E V TO 10 M E V , 1 0 P E R C E N T o 

Z . 0 2 0 3 5 5 0 0 c EV l o O O MEV 5 c O X 2 FR J o Y o E A R R E 

A B S O L U T E V A L U E S U S E F U L BUT REQUEST C O N C E R N S M A I N L Y 
R E L A T I V E V A L U E S V E R S U S ENERGYo 

FOR F A S T REACTOR C A L C U L A T I O N S o 

Z12DZe 2 Oo 0 KEV 1 OOo KEV l O c O X 3 UK Co'Go C A M P B E L L 

A : ACCURACY FOR A V E R A G E V A L U E OF THE ERROR BETWEEN 
E AND 2Ec 

O : FOR F A S T REACTORSO 

Z 1 4 2 2 5 1OCo EV SOOo KEV 7 o O X 1 CCP M o N o N I K O L A E V F E I 

FOR E V A L U A T I O N OF D I F F E R E N C E S I N C A P T U R E AND 
F I S S I O N - R E S O N A N C E S E L F S H I E L D I N G o 

M E A S U R E M E N T S OF T R A N S M I S S I O N C U R V E S W I T H F L A T -
RESPONSE D E T E C T O R AND BY S E L F - I N D I C A T I ON METHOD 
W I T H C A P T U R E AND F I S S I O N D E T E C T O R S ARE WANTEOo 

BEAM A T T E N U A T I O N DOWN TO 1 P E R C E N T WANTEDo 
I N R E G I O N 1 TO 1 0 0 K E V , 4 TO 5 P E R C E N T ACCURACY 

DES I R A B L E c 
L E T H A R G Y R E S O L U T I O N OF 0 o 2 S U F F I C I E N T FOR R E G I O N 

0 : 1 TO 3 0 K E V o 
AT L E A S T T H R E E D I F F E R E N T R E Q U E S T S MUST C O I N C I D E 

W I T H I N R E Q U E S T E D A C C U R A C Y o 
S E E GENERAL COMMENTS I N THE I N TRODUC T I ONo 
F I R S T P R I O R I T Y B E C A U S E I T I S D I F F I C U L T TO 

I N T E R P R E T THE S E L F - S H I E L D I N G F A C T O R S FROM 
M A C R O S C O P I C DATA O N L Y c 

S U B S T A N T I A L M O D I F I C A T I O N S o 

STA TUS S T A T U S 

F E I C H E L N O K O V + - Y F I - 1 3 6 ( 1 6 7 2 ) , D A T A 2 0 0 EV TO 1 2 KEVo 

F E I KONONOV+ - AE 3 2 8 5 ( 1 9 7 2 ) . DATA 1 0 KEV TO 1 MEVo 

KUR V O R O T N I K O V + - 7 3 K I E V 4 4 2 , DATA 3 TO 2 0 0 KEVc 

DUB B O L O T S K I I + - 7 3 K I E V 4 4 9 , DATA T H E R M A L TO 3 0 K E V o 

ORL WESTON* - L S N 0 C - 7 1 7 9 ( 1 9 7 3 ) . I N PROGRESS T H E R M A L TO 2 0 K E V o 

KFK B A N D L * - E A N D C ( E ) - 1 5 7 ( 1 5 7 3 ) . I N PRCGRESS 8 o 1 TO 6 0 K E V o 

ORL G W I N + - N C S A C - 4 2 1 5 9 ( 1 9 7 1 ) . T H E R M A L TO 4 0 0 KEVo 

A N L K A T O * - NSE 4 5 3 7 ( 1 9 7 1 ) . F A S T REACTOR SPECTRUMo 

K A P E I L A N D * - NSE 4 4 1 8 0 ( 1 9 7 1 ) , P I L E SPECTRUMo 

9 4 P L U T O N I U M 2 3 9 NEUTRCN NEUTRONS E M I T T E D PER NEUTRON A B S O R P T I O N ( E T A ) 

6 4 2 2 0 6 1 Oo 0 MV Oo 5 0 EV 0 c 8 X 1 

6 2 1 1 2 4 2 5o 3 MV l o O O EV O o S X 1 

UK J o G o T Y R O R W I N 

a : V A L U E R E L A T I V E TO 2 5 o 3 MV ETA WANTEDo 
A : ACCURACY I S FOR AVERAGE V A L U E S I N 2 0 MV S T E P S o 
O : FOR T E M P E R A T U R E C O E F F I C I E N T WORKo 

USA B o H U T C H I N S GEB 

0 : FOR P U - F U E L E D REACTOR C A L C U L A T I O N S o 

FISSION LIST PAGE H o 88 



94 PLUTONIUM 239 NEUTRONS EMITTED PER FISSION (NU BAR) 

661062 1Oo 0 MEV Cc co T I L L 
Bo h U T C H I N S 
Po B o H E M M I G 
A o M o P E R R Y 

A N L 
GEB 
AEC 
ORL 

0 : M E A S U R E M E N T SHOULD I N C L U D E LOW ENERGY NEUTRONS 
( T O A P P R O X I M A T E L Y 1 CO K E V I o 

A : ACCURACY 1 K E V TO 3 M E V , OoS P E R C E N T , 
O T H E R W I S E 1 P E R C E N T , 

ACCURACY OF 1 , 5 P E R C E N T WOULD BE U S E F U L c 
R E Q U I R E R E S O L U T I O N OF S I G N I F I C A N T S T R U C T U R E UP TO 

5 0 0 K E V , 
0 : H I G H E S T P R I O R I T Y FOR F A S T REACTOR C A L C U L A T I O N S o 

Z02037 1 5o 0 MEV 

ACCURACY R E Q U I R E D TO B E T T E R THAN 
FOR F A S T R E A C T O R S C A L C U L A T I O N S o 

C - , 5 PERCENTo 

114026 2o 5 0 MEV 

o: 
M : 

M o N , N I K O L A E V F E I 

R A T I O TO C F - 2 5 2 NU R E Q U I R E D o 
A B S O L U T E M E A S U R E M E N T S OF N U - B A P AND E T A FOR 

T H E R M A L N E U T R O N S W I T H ACCURACY OF A T L E A S T Co 5 
P E R C E N T WOULD BE VERY U S E F U L FOR L O W E R I N G THE 
D E P E N D E N C E OF P U - 2 3 9 N U - B A R R E S U L T S FROM THE 
C F - 2 5 2 N U - B A R STANDARDo 

ENERGY D E P E N D E N C E OF NU I S WANTED W I T H Oo 7 
P E R C E N T A C C U R A C Y , 

ENERGY R E S O L U T I O N OF 1 0 , P E R C E N T R E Q U I R E D BELOW 
2 ; 5 M E V ; 

S E E GENERAL COMMENTS I N THE I N T R O D U C T I O N , 
S U B S T A N T I A L M O D I F I C A T I O N S , 

142101 1 5o 0 MEV Ao M I C H A U D O N 

A : ACCURACY 2 P E R C E N T TO 1 K E V , 
0 : FOR C R I T I C A L A S S E M B L I E S o 

1 P E R C E N T A B O V E , 

154011 So 0 0 KEV 1 Oo 0 MEV L o N c U S A C H E V F E I 

STA TUS-

I A E M A N E R O * 

CCP V O L O D I N * 

BRC F R E H A U T + 

L R L HO WE + -

R P I R E E D * -

ORL WESTON* 

o: 
M: 

FROM O o S - 1 0 0 K E V ACCURACY l o 2 P E R C E N T , 
P R I O R I T Y 2 ACCURACY Oo 5 P E R C E N T , 
FROM O o 1 - Co S MEV ACCURACY l c C P E R C E N T , 
P R I O R I T Y 2 ACCURACY C- ,5 P E R C E N T o 
FROM O o S - 4 0 5 MEV ACCURACY 2 c 1 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 1 0 2 P E R C E N T o 
A B O V E 4 , 5 MEV R E Q U I R E M E N T S 2 T I M E S WEAKERo 
NEED FOR F A S T REACTOR C A L C U L A T I O N S c 
FOR MORE D E T A I L SEE I N T R O D U C T I O N o 
NEW R E Q U E S T c 

REA 1 0 £ 3 7 ( 1 5 7 2 ) . R E V I E W o 

I N PROGRESS T H E R M A L TO I 5 MEVO 

F R / C 10 1 4 0 2 ( 1 9 7 4 ) , DATA FCR R E S O L V E D RESONANCES I N RANGE 10 TO 1 7 0 EVc 

9 4 P L U T O N I U M 2 3 9 NEUTRON D E L A Y E D NEUTRONS E M I T T E D PER F I S S I O N 

6S1212 5 = 0 0 MEV Co E , T I L L 
Po Bo H E M M I G 

A N L 
AEC 

Q : N E U T R O N SPECTRUM W A N T E D ; 
Y I E L D , H A L F L I F E , AND E N E R G Y NEEDEDo 

0 : N E E D E D FOR A N A L Y S I S OF F A S T C R I T I C A L S AND F A S T 
REACTOR C A L C U L A T I O N S o 

Z22.114 

S T A T U S -

A I 

A N L 

F E I 

HFA 

K F K 

L A S 

L A S 

F E I 

I AE 

1 OOo KEV Co Gc C A M P B E L L W I N 

A : LOW R E S O L U T I O N A D E Q U A T E FOR I N C I D E N T ENERGYc 
0 : FOR F A S T R E A C T O R S o 

T U T T L E o - NSE 5 6 3 7 ( 1 9 7 5 ) . R E V I E W W I T H RECOMMENCED V A L U E S o 

COXo - A N L / N O M - 5 ( 1 9 7 4 ) . M E A S U R E M E N T S ANC R E V I E W . 2 TO 1 5 MEVo 

T A R A S K O + - YF 17 1 1 4 9 ( 1 9 7 3 ) . I N T H E R M A L ANC F I S S I O N SPECTRUMo 

S H A L E V + - NSE 5 1 5 2 ( 1 9 7 3 ) . T H E R M A L o 

F I EG - E A N C C ( E ) - 1 5 7 ( 1 9 7 3 ) , AT 1 4 M E V , I N PROGRESSo 

E V A N S t - L S N D C - 3 1 2 7 ( 1 9 7 2 ) . O o 1 TO 1 5 M E V . R E V I S E O 

K R I C K + - NSE 4 7 3 1 1 ( 1 9 7 2 ) , O o l TO l o S MEVo 

M A K S J U T E N K O * - Y F I - 1 0 2 7 ( 1 9 7 1 ) , I B TC 2 1 MEVo 

MANERO+ - REA 10 6 3 7 ( 1 9 7 2 ) , R E V I E W o 

9 4 P L U T O N I U M 2 3 9 N E L T R C N ENERGY SPECTRUM OF F I S S I O N N E U T R O N S 

6S2S22 I C O o KEV 2 o O X C o G o C A M P B E L L 
Ac W H I T T AK ER 
S c B : WR I G H T 

W I N 
UK W 
HAR 

ACCURACY 2 P E R C E N T A V E R A G E E • , 
1 0 P E R C E N T ON THE NUMBER OF N E U T R O N S ABOVE 5 MEV 

AND BELOW o 2 5 MEVo 
LOW R E S O L U T I O N A D E Q U A T E FOR I N C I D E N T ENERGYo 
FOR F A S T R E A C T O R S o 
FOR R E A C T I O N R A T E A N A L Y S I S o 
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94 PLUTONIUM 239 NEUTRON ENERGY SPECTRUM OF FISSION NEUTRONS (CONTINUED! 

21ZSBQ 2 So 3 MV 2 J A P T o I I J IMA J A E 

A : ACCURACY OF NUCLEAR T E M P E R A T U R E FOR M A X W E L L 
D I S T R I B U T I O N I S R E Q U I R E D W I T H I N 3 0 KEVo 

O : FOR F A S T R E A C T O R S c 

2 4 2 1 0 3 1 5 o 0 MEV l o O X 1 FR A o M I C H A U D O N BRC 

0 : FOR C R I T I C A L A S S E M B L I E S c 

S T A T U S S T A T U S 

K F K W E R L E * - J N E 2 6 1 6 5 ( 1 9 7 2 ) , DATA 1 0 0 KEV TC 10 MEVo 

A N L S M I T H - A N L - 7 9 1 0 1 8 ( 1 9 7 2 ) , DATA 3 0 0 KEV TO 8 MEVo 

HAR A D A M S * - ( 1 9 7 4 ) , P R E L I M I N A R Y D A T A A V A I L A B L E , WORK C O N T I N U E S c 

9 4 P L U T O N I U M 2 3 9 NEUTRON F I S S I C N PRODUCT MASS Y I E L D SPECTRUM 

62-1125 N c S T E E N BET 

C U M U L A T I V E AND D I R E C T Y I E L D OF X E - 1 3 5 I N C L U S I V E OF 
1 5 M I N U T E ISOMER I S WANTEOo 

FOR C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N S o 

621126 2 Eo 3 MV 1 oOX No S T E E N 
F o J o M C CROSSON 

B E T 
SRL 

o: 
o: 

F I S S I O N PRODUCT Y I E L D OF C S - 1 3 7 WANTEDo 
FOR BURN UP I N D I C A T O R S T A N D A R D o 

621126 2 So 3 MV A N C S T E E N B E T 

Q : F I S S I O N PRODUCT Y I E L D OF N O - 1 4 7 AND S M - 1 4 9 WANTEDo 
0 : FOR C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N S o 

2 1 1 6 Q 3 2 So 3 M V Wo H o W A L K E R CRC 

Q : 
o: 

Y I E L D OF X E - 1 3 5 WANTEDo 
FOR C A L C U L A T I O N OF F I S S I O N PRODUCT A B S O R P T I O N o 

2 4 1 1 2 6 1 So 0 MEV 

S T A T U S -

KUR 

A E 

SRE 

C C P 

CCP 

CCP 

SGA 

HAR 

GRE 

CRC 

GEV 

A N L 

Eo HUTCH I N S 

Q : A L L F I S S I O N PRODUCTSO 
M: NEW R E Q U E S T o 

M I L L E R * - S J A 2 7 2 8 1 ( 1 9 6 9 ) c 

F O R S Y T H * - 7 0 K A R L S R U H E V C L o l P o 5 2 1 c 

H I L L E R - KT 1 2 4 8 5 ( 1 9 7 0 1 = 

G R E C H U S H K I N A - T A B L E S SHOWING THE C C M P G S I T I O N OF PROMPT F I S S I O N P R O D U C T S FROM U - 2 3 5 , U - 2 3 8 AND 
P U - 2 3 9 F I S S I C N . A T C M I Z C A T , M O S C C W ( 1 9 6 4 ) o 

GUSEV - P R O T E C T I O N A G A I N S T GAMMA R A D I A T I O N FROM F I S S I O N P R O D U C T S . ATOM I Z O A T . M O S C O W ( 1 9 6 9 ) o 

AND P U - 2 3 9 FROM 0 TO 1 H O U R . A TOM I Z D A T * G R E S H I L O V * - PRODUCTS CF PROMPT F I S S I O N OF U - 2 3 5 , U - 2 3 8 , 
MO S C O W ( 1 5 6 5 ) o 

LAMMER+ - 7 3 P A R I S PAPER 1 3 , E V A L U A T I O N o 

CROUCH - 7 3 P A R I S PAPER 9 4 , E V A L U A T I C N o 

D E V I L L E R S * - 7 3 P A R I S PAPER 6 3 , E V A L U A T I O N 

WALKER - 7 3 P A R I S P A P E R 3 4 , E V A L U A T I C N o 

M E E K * - N E O O - 1 2 1 E 4 , E V A L U A T I O N o 

G L E N D E N I N * - ( 1 9 7 4 ) , WORK I N PROGRESSo 

9 4 P L U T O N I U M 2 3 9 NEUTRCN RESONANCE P A R A M E T E R S 

6 5 1 5 1 5 6 0 0 o EV l O o O X 2 USA C o E s T I L L A N L 
. Po Be H E M M I G AEC 

B o H U T C H I N S GEB 

0 : FOR T H E R M A L REACTORSo 
TO D E T E R M I N E S T A T I S T I C A L P A R A M E T E R S FOR 

E X T R A P O L A T I O N TO H I G H E R E N E R G I E S FOR F A S T 
REACTORSo 

M : S U B S T A N T I A L MOO I F I C A T I O N S o 

6 9 2 4 1 5 2 5 0 o EV 1o 0 0 KEV 3 o O X 2 SWC Ho HAEGGBLOM AE 

Q : N E U T R O N , C A P T U R E AND F I S S I O N W I D T H N E E D E D o 
0 : N E E D E D FOR F A S T REACTOR C A L C U L A T I O N S o 

S T A T U S S T A T U S 

ORL G W I N * - O R N L - 4 7 C 7 ( 1 9 7 1 1 . P A R A M E T E R S FOR 4 8 RESONANCES? 

9 4 P L U T O N I U M 2 4 0 NEUTRCN T O T A L CROSS S E C T I O N 

6 S 2 4 3 5 1Oo 0 KEV 1o 0 0 MEV l O o O X 2 GER B o G O E L KFK 

A : BETWEEN 10 AND 1 0 0 K E V A T 1 NSZM R E S O L U T I O N o 

S T A T U S S T A T U S 

R P I H O C K E N B U R V * - 7 2 B U D A P E S T 2 2 4 . D A T A VJP TG 3 0 K E V o 
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94 PLUTONIUM 240 NEUTRON INELASTIC CROSS SECTION 

2 2 1 0 5 2 1 , 5 0 MEV 1Oo 0 MEV 2 0 , O X 2 U S A E o H U T C H I N S G E B 
P o Bo H E M M I G A E C 

0 : E M I S S I O N C R O S S S E C T I O N M I G H T B E E Q U A L L Y U S E F U L 
A T T H E H I G H E R E N E R G l E S o 

9 4 P L U T O N I U M 2 4 0 N E U T R C N . i N E K G Y D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

2 . 1 4 0 2 5 5 o 0 0 MEV 1 Oo OX 2 C C P M o N o N I K O L A E V F E I 

A : C R O S S S E C T I O N FOR I N E L A S T I C R E M O V A L BELOW F I S S I O N 
T H R E S H O L D S O F u - 2 3 8 A N D P U - 2 4 0 OR N P - 2 3 7 WANTED 
W I T H 1 0 P E R C E N T A C C U R A C Y o 

E X C I T A T I O N C S FOR L O W - L Y I N G L E V E L S R E Q U I R E D W I T H 
A C C U R A C Y O F I E P E R C E N T , 

O : S E E G E N E R A L C O M M E N T S I N T H E I N T R O D U C T I O N , 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

S T A T U S S T A T U S 

A N L S M I T H * - N S E 4 7 1 9 ( 1 9 7 2 ) . O A T A T C l o 5 MEVo 

9 4 P L U T O N I U M 2 4 0 N E U T R C N D O U B L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

6 5 2 4 4 2 4o 0 0 MEV 4 0 o 0 X 2 UK C o G o C A M P B E L L W I N 

O : FOR F A S T R E A C T O R S c 

9 4 _ P L U T 0 N I U M _ 2 4 0 N E U T R C N _ C A F T U R E C R O S S S E C T J O N 

6 2 1 1 5 4 2 5 o 3 MV 1OOo E V 3 o OX 1 U S A B c H U T C H I N S GEB 

0 : I M P R O V E D P R E C I S I O N N E E D E D FOR T H E R M A L R E A C T O R S o 

6 5 2 0 2 1 1Oo 0 K E V 1 5 , 0 MEV l O o O X 1 J A P S o K A T S U R A G I J A E 

Q : R E S O N A N C E P A R A M E T E R S A L S O R E Q U I R E D o 
O : FOR F A S T R E A C T O R S c 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

6 5 1 5 5 . 5 5 0 0 o E V 1 5 0 o K E V S o O X 1 U S A C o E c T I L L A N L 

A : A C C U R A C Y OF 1 5 P E R C E N T U S E F U L c 
0 : H I G H P R I O R I T Y FOR F A S T R E A C T O R C A L C U L A T I O N S , 

6 5 2 4 5 1 S C O , E V l o 0 0 MEV l O o O X 2 FR J o Y o B A R R E C A D 

0 : A B S O L U T E V A L U E S U S E F U L B U T R E Q U E S T C O N C E R N S M A I N L Y 
R E L A T I V E V A L U E S V E R S U S E N E R G Y OR R E L A T I V E V A L U E S 
TO U - 2 3 8 C A P T U R E OR U - 2 3 5 F I S S I O N o 

A : A C C U R A C Y 1 P E R C E N T ON T H I S R A T I O O 
o : FOR F A S T R E A C T O R C A L C U L A T I O N S o 

MOST R E C E N T R E S U L T S ARE D I S C R E P A N T , 

6 5 2 4 5 2 l o 0 0 K E V 5 0 0 o K E V l O o O X 2 SWC Ho H A E G G B L O M AE 

A : E N E R G Y D E P E N D A N C E W I T H I N 1 0 P E R C E N T o 
0 : N E E D E D FOR F A S T R E A C T O R C A L C U L A T I O N S o 

6 5 2 4 5 5 5 , C O K E V 1 , 0 0 MEV 1 O o O X 2 GER Ec GOEL K F K 

A : 1 N S / M R E S O L U T I O N N E E D E D , 

2 1 4 0 3 2 5OOo E V 1 o 4 0 MEV 7 « 0 X 2 CCP M o N c N I K O L A E V F E I 

Q : R A T I O T O U - 2 3 5 F I S S I O N C S WANTED B U T R A T I O S TO 
B - 1 0 . L 1 — 6 . H E - 3 A N D O T H E R S T A N D A R D S WOULD BE 
V E R Y U S E F U L o 

O : S E E G E N E R A L C O M M E N T S I N T H E I N T R O D U C T I O N 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

2 2 1 1 3 2 1 5 0 o K E V l o 0 0 MEV l O o O X 1 U S A B o H U T C H I N S G E B 
P o Bo H E M M I G A E C 

A : A C C U R A C Y O F 1 5 P E R C E N T U S E F U L o 
o : H I G H P R I O R I T Y FOR F A S T R E A C T O R C A L C U L A T I O N S o 

2 5 4 0 0 6 S o O O K E V 1Oo 0 MEV 1 C C P L o N o U S A C H E V F E I 

A : FROM O o S - 1 0 0 K E V A C C U R A C Y 7o 1 P E R C E N T . 
P R I O R I T Y 2 A C C U R A C Y 7 o O P E R C E N T , 
FROM 0 , 1 - O o S MEV A C C U R A C Y 1 4 P E R C E N T , 
P R I O R I T Y 2 A C C U R A C Y 1 4 P E R C E N T o 
FROM 0 , 8 - 4 , 5 MEV A C C U R A C Y 4 6 P E R C E N T . 
P R I O R I T Y 2 A C C U R A C Y 4 6 P E R C E N T o 
A B O V E 4 o 5 MEV R E Q U I R E M E N T S 2 T I M E S WEAKERo 

o : N E E D FOR F A S T R E A C T O R C A L C U L A T I O N S o 
FOR MORE D E T A I L S E E I N T R O D U C T I O N o 

M : NEW R E Q U E S T o 

STA T U S S T A T U S 

R P I H O C K E N B U R Y * - NSE 4 9 1 5 3 ( 1 9 7 2 ) , P R E V I O U S D I S C R E P A N C I E S R E S O L V E D , 

HAR M O X O N * - A E R E - F R / N P - 1 9 ( 1 9 7 2 ) . WORK I N P R G G R E S S o 

O R L WESTONo ( 1 5 7 4 ) . D A T A T C 1 0 0 K E V o 

L A S H U N T E R * - L A - 5 1 7 2 ( 1 9 7 3 ) . E V A L U A T I O N , 4 0 K E V T O 1 7 M E V , 
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9 4 P L U T O N I U M 2 4 C NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 5 2 4 4 2 1 2Co KEV 2 0 o 0 X 3 UK C o G ; C A M P B E L L WIN 

0 : GAMMA SPECTRUM WANTEDo 
A : LOW R E S O L U T I O N ADEQUATE FOR I N C I D E N T ENERGY AND 

PHOTON SPECTRUMo 
O : FOR STUDY OF A C T I V A T I O N AND H E A T R E L E A S E I N COREc 

9 4 P L U T O N I U M 2 4 0 NEUTRON F I S S I O N CROSS S E C T I O N 

6 2 1 - 1 3 0 1o 0 0 KEV I S o 0 MEV USA Go Ec HANSEN L A S 

o : R A T I O WANTED R E L A T I V E TO U - 2 3 5 o 

2 1 4 C 3 0 lOOo KEV Sc 00 MEV 

0: 
M : 

M c N c N I K O L A E V F E I 

R A T I O TO U - 2 3 5 OR N P - 2 3 7 F I S S I O N C S WANTEDo 
MEASUREMENT OF AVERAGE CS I N F I S S I O N - N E U T R O N 

SPECTRUM OF C F - 2 5 2 T I M E S N U - B A R OF C F - 2 5 2 W I T H 
ACCURACY OF 2 P E R C E N T I S D E S I R E D o 

S E E GENERAL COMMENTS I N THE I N T R O D U C T I O N 
S U B S T A N T I A L MOO I F I C A T I O N S o 

2 2 1 0 8 8 SCOo KEV 1 Oc C MEV Be h U T C H I N S GEB 

I M P O R T A N T FOR F A S T REACTOR C A L C U L A T I O N S o 

2 2 1 0 8 5 SCOo E V 1 OOo KEV Po Bo H E M M I G AEC 

FOR F A S T REACTOR C A L C U L A T I O N S o 

2 2 1 0 5 0 l o O O KEV 1 0 0 c KEV Po Be H E M M I G AEC 

R A T I O WANTED R E L A T I V E TO U - 2 3 5 o 

2 2 1 0 5 1 1 OOc KEV 5o 0 0 MEV P o B 3 H E M M I G 

0 : R A T I O WANTED R E L A T I V E TO U - 2 3 5 c 
A : ACCURACY OF 5 P E R C E N T U S E F U L o 

2 3 2 0 0 8 5o 0 0 MEV l O o O X H o H A E G G B L O M AE 

F A S T REACTOR C A L C U L A T I O N S o 

2 4 2 0 2 2 1 o 00 KEV 

2 4 2 1 0 5 1o 0 0 KEV 

1 So C MEV S o O X 1 GER 

1 5o 0 MEV 3 o O X 2 FR 

Bo GOEL KFK 

A c M I C H A U D O N BRC 

FOR C R I T I C A L A S S E M B L I E S c 

2 5 4 0 0 3 5o OC K E V 1Oo 0 MEV L 0 N 0 U S A C H E V F E I 

FROM Oo 1 
P R I O R I T Y 
FROM O 0 8 
P R I O R I T Y 
A B O V E 4 o 5 MEV R E Q U I R E M E N T S 2 T I M E S WEAKERo 
NEED FOR F A S T REACTOR C A L C U L A T I O N S o 
FOR- MORE D E T A I L SEE I N TRODUC T I ONo 
NEW REQUESTo 

Oc 8 MEV ACCURACY So 4 P E R C E N T , 
ACCURACY' 5 o 3 P E R C E N T o 
4c 5 MEV A C C U R A C Y 4 o C P E R C E N T , 
ACCURACY 3c 5 P E R C E N T o 

S T A T U S 

R P I H O C K E N B U R Y + - NSE 4 9 1 5 3 ( 1 9 7 2 ) , DATA 2 0 EV TO 3 0 KEVc 

HAR B E L C H E R + - A E R E - P R / N P 1 9 ( 1 9 7 2 ) , I N PROGRESS TO 1 MEVo 

K F K C I E R J A C K S * - E A N D C ( E ) - 1 5 7 ( 1 9 7 3 ) . I N PROGRESS 0 8 TO 3 0 MEVo 

ORL WESTON* - L S N D C - 7 1 7 9 ( 1 9 7 3 ) . I N PROGRESS THERMAL TO 20 K E V o 

. L R L B E h R E N S * - MEASUREMENT P L A N N E D FCR 1 9 7 5 o 

9 4 P L U T O N I U M 2 4 0 NEUTRON NEUTRONS E M I T T E D PER F I S S I O N ( N U B A R ) 

6 5 2 4 4 6 5o 0 0 MEV UK Co Go C A M P B E L L W I N 

O : FOR F A S T REACTORSc 

6 5 2 4 4 6 5 0 0 o K E V 

7 1 4 0 3 1 

2 2 1 A S 2 

1 So 0 MEV 

5o 0 0 MEV 

1Oo 0 MEV 

S o O X 

1 o 0 X 

GER 

CCP MONC N I K O L A E V F E I 

O : R A T I O TO C F - 2 5 2 N U - B A R WANTEDo 
O : S E E GENERAL COMMENTS I N THE I N T R O D U C T I O N 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

C o E c T I L L 
P o Bo H E M M I G 

A N L 
AEC 

A : ACCURACY OF 5 P E R C E N T WOULD BE U S E F U L o 

2 4 2 1 0 6 1o 0 0 KEV 1 5o 0 MEV A o M I C H A U D O N BRC 

FOR C R I T I C A L A S S E M B L I E S o 

2 5 4 0 0 4 5o 0 0 K E V 1 Oo 0 MEV L 0 N 0 U S A C H E V F E I 

O: 
M: 

FROM O o 1 - O 0 8 MEV ACCURACY 3 o 0 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 3 o 0 P E R C E N T o 
FROM Oo 8 - 4o 5 MEV A C C U R A C Y 2 0 3 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 2 o 0 P E R C E N T o 
A B O V E 4 o 5 MEV R E Q U I R E M E N T S 2 T I M E S WEAKERo 
NEED FOR F A S T REACTOR C A L C U L A T I O N S o 
FOR MORE D E T A I L SEE I N T R O D U C T I O N 
NEW R E Q U E S T o 
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94 PLUTONIUM 240 NEUTRCN _ NEUTRONS EMITTEO PER FISSION (NU BAR)_ _ (CONTINUED) 

S T A T U S S T A T U S 

I A E M A N E R O * - REA 1 0 6 3 7 ( 1 9 7 2 ) . R E V I E W c 

BRC F R E H A u T * - 7 3 K I E V . OATA 1 „ 5 TO 2 0 MEVo 

9 4 P L U T O N I U M 2 4 0 NEUTRCN ENERGY SPECTRUM OF F I S S I O N NEUTRONS 

Z 2 2 0 5 5 1 So 0 MEV 3 o O X 2 FR J o Y o BARRE CAD 

A : ACCURACY FOR AVERAGE E • R E L A T I V E TO A V E R A G E E • 
U - 2 3 5 OR P U - 2 3 9 o 

9 4 P L U T O N I U M 2 4 0 NEUTRCN RESONANCE P A R A M E T E R S 

6S1231 1 OOo EV 5o 0 0 KEV I C o O X USA C o E o T I L L 
P o Be H E M M I G 

ANL 
AEC 

o : N E E D E D FOR F A S T REACTOR C A L C U L A T I O N S 
OOPPLER E F F E C T o 

! N C L U D I N G 

Z . 1 4 0 2 5 1Oo 0 EV 5 o 0 0 KEV 2 CCP M oNc N I K O L A E V F E I 

o : NEUTRON AND C A P T U R E W I D T H S WANTED FOR E V A L U A T I O N 
OF S E L F S H I E L D I N G I N R E S O L V E D RESONANCE R E G I O N S 
ANO E V A L U A T I O N OF A V E R A G E RESONANCE PARAMETERS© 

S E L F - I N O I C A T I O N C A P T U R E M E A S U R E M E N T S ARE D E S I R E D 
FOR P - W A V E R E S O N A N C E O B S E R V A T I O N 

0 : A V E R A G E S AND P WAVE RESONANCE P A R A M E T E R S SHOULD 
BE D E R I V E D © 

S T A T I S T I C A L A N A L Y S I S OF MEASURED R E S O N A N C E 
P A R A M E T E R S W A N T E D ; 

S E E A L S O G E N E R A L COMMENTS I N THE I N T R O D U C T I O N © 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

S T A T U S S T A T U S 

R P I H O C K E N B U R Y + - NSE 4 9 1 5 3 ( 1 9 7 2 ) . P A R A M E T E R S FOR 3 5 RESONANCES© 

GEL WE IGMANN+ - J N E 2 6 6 4 3 ( 1 9 7 2 ) . NEW A N A L Y S I S © 

9 4 P L U T O N I U M 2 4 1 N E U T R C N T O T A L CROSS S E C T I O N 

6 . 5 2 4 5 5 1o 0 0 KEV 1o 0 0 MEV 1 O o O X 2 GER E o G O E L KFK 

6 9 2 4 5 7 1 o 0 0 MEV 1 5o 0 MEV l O o O X 3 GER E o G O E L KFK 

S T A T U S S T A T U S 

GEL B O E C K H O F F + - E A N O C ( E ) - 1 5 0 ( 1 9 7 2 ) . WORK I N PROGRESS ©7 TO 7 0 0 EVo 

ORL S I M P S O N * - I N PROGRESS TC 8 MEVo 

9 4 P L U T O N I U M 2 4 1 NEUTRCN A B S C R P T I C N CROSS S E C T I O N 

Z1ZSS5 ISoO EV 8 o OX J o G ; T Y R O R W I N 

A : ACCURACY FOR A V E R A G E V A L U E OF THE ERROR BETWEEN 
E AND 2Ec 

O : FOR T H E R M A L R E A C T O R S o 

Z12Q9£ 1 . 0 0 KEV 2© 0 0 KEV 2 0 e 0 X J o Go TYROR W I N 

A : ACCURACY FOR A V E R A G E V A L U E OF THE ERROR BETWEEN 
E AND 2Eo 

0 : FOR T H E R M A L R E A C T O R S o 

9 4 P L U T O N I U M 2 4 1 N E U T R O N C A P T U R E CROSS S E C T I O N 

6U132 2 Eo 3 3 0 o 0 KEV 3 o 0 X Bo h U T C H I N S GEB 

0 : A L P H A A L S O U S E F U L c 
A : ACCURACY TO 3 P E R C E N T I N E T A o 
o : I M P R O V E D P R E C I S I O N N E E D E D FOR T H E R M A L REACTORSo 

A L S O WANTED FOR F A S T R E A C T O R S o 

6 5 2 4 Z 0 1© 0 0 K E V SoOO MEV 1 Oo OX SWD H o H A E G G B L O M AE 

O : F A S T REACTOR C A L C U L A T I O N S o 

6 S 2 4 Z 1 200© E V l o 0 0 MEV GER E o G O E L KFK 

0 : A L P H A I S U S E F U L c 

zs&aai 5 © 0 0 KEV 1 0 » 0 MEV 

M: 

L o N o U S A C H E V F E I 

FROM Oc 5 
P R I O R I T Y 
FROM 0 © 1 
P R I O R I T Y 
FROM OoS 
P R I O R I T Y 
A B O V E 4 o 5 MEV R E Q U I R E M E N T S 2 T I M E S WEAKER© 
NEED FOR F A S T REACTOR C A L C U L A T I O N S o 
FOR MORE D E T A I L SEE I N T R O D U C T I O N 
NEW R E Q U E S T o 

1 0 0 KEV A C C U R A C Y 1 8 P E R C E N T . 
ACCURACY 1 8 P E R C E N T o 
0 = 8 MEV ACCURACY 3 0 P E R C E N T , 
ACCURACY 3 0 P E R C E N T o 
4 o 5 MEV A C C U R A C Y 5 0 P E R C E N T , 
ACCURACY 5 0 P E R C E N T o 

S T A T U S 

O R L W E S T O N * - l . S N O C - 3 1 4 9 ( 1 9 7 2 ) , WORK I N PROGRESS THERMAL TO 3 0 K E V c 

SOR C A N E R + - I A - 1 2 7 C ( 1 S 7 3 ) . E V A L U A T I O N TO 1 5 MEV 
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9 4 P L U T O N I U M 2 4 1 T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

6 5 2 4 6 0 1 2 0 c K E V 2 0 o 0 X C o G o C A M P B E L L W I N 

Q : GAMMA S P E C T R U M W A N T E D o 
A : LOW R E S O L U T I O N A D E Q U A T E FOR I N C I D E N T E N E R G Y A N D 

P H O T O N S P E C T R U M o 
0 : F O R S T U D Y O F A C T I V A T I O N A N D H E A T R E L E A S E I N C O R E o 

9 4 P L U T O N I U M 2 4 1 N E U T R O N F I S S I O N C R O S S S E C T I O N 

661S5S 1 So 0 MEV l o O X Go E c H A N S E N L A S 

Q : R A T I O TO U - 2 3 5 F I S S I O N W A N T E D c 
A : E N E R G Y R E S O L U T I O N - 3 P E R C E N T o 

662022 1 Oo 0 K E V 1 5o 0 MEV l O o O X P S c K A T S U R A G I J A E 

O : R E S O N A N C E P A R A M E T E R S A L S O R E Q U I R E D o 
O : FOR F A S T R E A C T O R o 
M : S U B S T A N T I A L M O D I F I C A T I O N S O 

6S1J26 

6 9 2 4 6 2 

2 So 3 MV 

1 OOo E V 

3 0 o 0 K E V 

1 5 0 o K E V 

C o E o T I L L 
Bo H U T C H I N S 

A N L 
GEB 

Q : R A T I O TO U - 2 3 5 OR P U - 2 3 9 U S E F U L o 
A : A C C U R A C Y 3 P E R C E N T B E L O W 1 0 E V . 1 0 P E R C E N T A B O V E 

1 0 E V o 

Co Gc C A M P B E L L W I N 

A : A C C U R A C Y FOR A V E R A G E V A L U E OF THE E R R O R B E T W E E N 
E A N D 2 E c 

0 : F O R F A S T R E A C T O R S c 

6 9 2 4 6 3 

2 2 1 0 9 4 

2 3 2 0 9 9 

l o O O K E V 

1 o 0 0 K E V 

So 0 0 MEV 

1Oo 0 MEV 

So 0 0 K E V 

l O o O X SWC Ho H A E G G B L O M 

U S A 

AE 

O : N E E D E D FOR F A S T R E A C T O R C A L C U L A T I O N S o 

P o Bo H E M M I G A E C 

0 : R A T I O W A N T E D R E L A T I V E TO U - 2 3 5 o 

H o T E L L I E R 

0 : R E A C T O R C A L C U L A T I O N S c 

24201.3 1 o 0 0 K E V 1 5o 0 M E V Eo GOEL 

2 5 4 0 0 2 SoOO K E V I Oo 0 MEV L o N o U S A C H E V F E I 

F R O M 0 c 5 - 1 0 0 K E V A C C U R A C Y 5 o 0 P E R C E N T , 
P R I O R I T Y 2 A C C U R A C Y 3o 7 P E R C E N T c 
FROM Oo 1 - O c B MEV A C C U R A C Y 5o 3 P E R C E N T , 
P R I O R I T Y 2 A C C U R A C Y 5 c 0 P E R C E N T o 
FROM 0 o 8 - 4 o 5 MEV A C C U R A C Y 1 0 P E R C E N T . 
P R I O R I T Y 2 A C C U R A C Y 9 c 7 P E R C E N T o 
A B O V E 4 o 5 MEV R E Q U I R E M E N T S 2 T I M E S W E A K E R o 
N E E D FOR F A S T R E A C T O R C A L C U L A T I O N S o 
FOR MORE D E T A I L S E E I N T R O D U C T I O N o 
NEW R E Q U E S T o 

S A C 

K F K 

L R L 

G E L 

O R L 

W I N 

MTR 

B L O N S * - N S E 5 1 1 3 0 ( 1 9 7 3 ) , C A T A 1 E V T O 3 0 K E V o 

K A E P P E L E R * - N S E 1 5 1 2 4 ( 1 9 7 3 ) . D A T A 1 0 K E V T O l o 2 MEV R E L A T I V E TO U - 2 3 5 o 

B E H R E N S * - M E A S U R E M E N T S P L A N N E D F C R 1 9 7 5 c 

T H E O B A L D * - E A N D C ( E ) - 1 5 0 ( 1 9 7 2 1 . I N P R O G R E S S o 

W E S T O N * - L S N D C - 7 1 7 9 ( 1 9 7 3 ) , I N P R O G R E S S T H E R M A L TO 2 0 K E V o 

J A N E S - A E f i E - R - 6 6 7 6 ( 1 9 7 1 I . E V A L U A T I O N T O 2 0 EVo 

S M I T H * - I N - 1 4 C 7 5 7 ( 1 9 7 0 1 . E V A L U A T I O N T O 5 0 EVo 

- S T A T U S 

9 4 P L U T O N I U M 2 4 1 N E U T R O N C A P T U R E TO F I S S I O N R A T I O ( A L P H A ) 

6513 21 I c O O K E V 2o 0 0 MEV l O o O X B o H U T C H I N S 
P o Bo H E M M I G 

G E B 
A E C 

Q : C A P T U R E C R O S S S E C T I O N E Q U A L L Y U S E F U L o 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

6 5 2 4 6 5 l O O o E V 1 o 0 0 MEV 2 0 o 0 X C o G o C A M P B E L L W I N 

A : A C C U R A C Y FOR A V E R A G E V A L U E OF THE E R R O R B E T W E E N 
E A N D 2 E o 

O : FOR F A S T R E A C T O R S o 

Zfl2042 2 S o 3 MV 1 o OX H o T E L L I E R SAC 

O : E V A L U A T I O N MAY S U F F I C E I F I T E X P L A I N S 
D I S C R E P A N C l E S o 

202044 5 00o E V l o 0 0 M E V 1 5 o OX J o Y o B A R R E C A D 

Q : A B S O L U T E V A L U E S U S E F U L B U T R E Q U E S T C O N C E R N S M A I N L Y 
R E L A T I V E V A L U E S V E R S U S E N E R G Y o 

0 : FOR F A S T R E A C T O R C A L C U L A T I O N S o 
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94 PLUTONIUM 241 NEUTRON CAPTURE TO FISSION RATIO (ALPHA) (CONTINUED) 

S T A T U S S T A T U S 

O R L W E S T O N * - U S N D C - 7 1 7 9 ( 1 9 7 3 ) , I N P R O G R E S S T H E R M A L TO 2 0 0 K E V o 

A N L D A V E Y - 7 0 H E L S I N K I 2 1 1 9 0 R E V I E W , O o l T o 1 0 MEVo 

K A P E I L A N D * - N S E 4 4 1 8 0 ( 1 9 7 1 ) , P I L E S P E C T R U M o 

9 4 P L U T O N I U M 2 4 1 N E U T R O N N E U T R C N S E M I T T E D PER N E U T R O N A B S O R P T I O N ( E T A ) 

6 4 2 0 0 7 1Oo 0 MV 1 5 o 0 E V 2 U K J o G o T Y R O R W I N 

0 : V A L U E R E L A T I V E TO 2 5 o 3 MV E T A WANTEOo 
A : A C C U R A C Y 2 P E R C E N T TO 1 E V , 6 P E R C E N T A B O V E o 
0 : FOR T H E R M A L R E A C T O R S o 

6 5 2 4 6 4 2 So 3 MV l o O X 2 FR H o T E L L I E R SAC 

0 : F O R T H E R M A L R E A C T O R C A L C U L A T I O N S o 
E V A L U A T I O N MAY S U F F I C E I F I T E X P L A I N S 

0 I S C R E P A N C I E S o 

9 4 P L U T O N I U M 2 4 1 N E U T R C N N E U T R O N S E M I T T E D P E R F I S S I O N ( N U B A R ) 

6S1J30 ' 1 o 0 0 K E V l o O O MEV 4 o 0 X 1 U S A P e Bo H E M M I G AEC 

M: SUBSTANTIAL MODIF ICAT IONS, 

6 3 2 4 6 6 1o 0 0 K E V 1 So 0 MEV S o O X 2 GER B o G O E L K F K 

7 2 1 0 9 5 1o 0 0 MEV l O o O MEV 6 o O X 1 U S A C o E c T I L L A N L 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

7 5 4 0 1 3 S o O O K E V 1 0 , 0 MEV 1 C C P L o N o U S A C H E V F E I 

A : FROM O O S - 1 0 0 K E V A C C U R A C Y 1 , 8 P E R C E N T , 
P R I O R I T Y 2 A C C U R A C Y 1 , 2 P E R C E N T , 
FROM 0 , 1 - 0 , 8 MEV A C C U R A C Y 2 , 6 P E R C E N T , 
P R I O R I T Y 2 A C C U R A C Y 2 , 3 P E R C E N T o 
FROM O o B - 4 o 5 MEV A C C U R A C Y 4 , 0 P E R C E N T . 
P R I O R I T Y 2 A C C U R A C Y 4o 0 P E R C E N T o 
A B O V E 4 , 5 MEV R E Q U I R E M E N T S 2 . T I M E S W E A K E R , 

O : N E E D FOR F A S T R E A C T O R C A L C U L A T I O N S o 
FOR MORE D E T A I L SEE I N T R O D U C T I O N 

M : NEW R E Q U E S T c 

S T A T U S S T A T U S 

I A E M A N E R O * - REA 1 0 6 3 7 ( 1 9 7 2 ) , R E V I E W o 

L R L H O W E * - N C S A C - 4 2 1 3 0 ( 1 9 7 1 ) , I N P R O G R E S S T O 1 5 MEVo 

9 4 P L U T O N I U M 2 4 1 " N E U T R C N F l i i I O N ~ F R O D U C T ~ M A S 5 ~ Y I E L D ~ S P i c T R U M 

7 1 1 6 0 4 2 5o 3 MV 1o 0 X 2 C A N Wo Ho W A L K E R CRC 

Q : Y I E L D O F X E - 1 3 5 WANTEDo 

0 : FOR C A L C U L A T I O N OF F I S S I O N P R O D U C T A B S O R P T I O N , 

S T A T U S S T A T U S 

HAR C R O U C H - 7 2 P A R I S P A P E R 9 4 . T H E R M A L E V A L U A T I O N , 

CRC W A L K E R - 7 3 P A R I S P A P E R 3 4 . T H E R M A L E V A L U A T I O N , 

GEV M E E K * - N E C O - 1 2 1 5 4 , T H E R M A L E V A L U A T I O N , 

9 4 P L U T O N I U M 2 4 1 N E U T R O N R E S O N A N C E P A R A M E T E R S 

6 3 2 4 5 3 3 Eo 0 E V 2 0 0 o E V l O o O X 2 GER B o G O E L K F K 

Q : N E U T R O N W I D T H S N E E O E D o 

Z 2 1 1 4 0 2 5 , 3 MV 4 OOo E V 2 U S A C o E o T I L L A N L 

A : A C C U R A C Y 5 P E R C E N T TO 1 0 0 EV A N D 1 0 P E R C E N T A B O V E , 
A C C U R A C Y 2 0 P E R C E N T U S E F U L o 

O : FOR T H E R M A L A N D F A S T R E A C T O R C A L C U L A T I O N S , 

9 4 P L U T O N I U M 2 4 2 N E U T R O N C A P T U R E CROSS S E C T I O N 

Z02S47 2 5,3 MV H o T E L L I E R SAC 

0 : E V A L U A T I O N MAY S U F F I C E I F I T E X P L A I N S 
0 I S C R E P A N C I E S O 

Z02046 5 , 0 0 K E V He T E L L I E R SAC 

A : A C C U R A C Y FOR R A T I O TO T H E R M A L C R O S S S E C T I O N o 
0 : E V A L U A T I O N MAY S U F F I C E I F I T E X P L A I N S 

0 I S C R E P A N C I E S O 

l l Z l Q i SOOo E V l o O O MEV 1 S o O X J o Yc B A R R E C A D 

» : R E L A T I V E V A L U E S V E R S U S E N E R G Y OR TO U - 2 3 8 C A P T U R E o 
0 : FOR F A S T R E A C T O R C A L C U L A T I O N S o 

li.1096 1 e 00 KEV 7,00 MEV 20,0* U S A P o Bo H E M M I G A E C 

O : F O R F A S T B R E E D E R C A L C U L A T I O N S . CM A N D C F 
P R O D U C T I O N , 
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95 AMERIC1UM 241 NEUTRON CAPTURE CROSS SECTION (CONTINUED I 

2 2 1 1 4 2 7o OC MEV E o H U T C H I N S GEB 

ACCURACY 3 PERCENT TO 1 0 0 E V , 1 0 P E R C E N T 1 0 0 EV TO 
1 K E V . 1 5 - 2 0 P E R C E N T 1 K E V TO 7 MEVo 

RESONANCE P A R A M E T E R S TO 1 0 - 2 0 PERCENT BELOW 
10 KEVo 

FOR F A S T BREEDER C A L C U L A T I O N S . CM AND CF 
P R O D U C T I O N o 

7 4 2 5 1 0 l o O O KEV 5o 0 0 MEV SWD Ho HAEGGBLOM AE 

0 : F A S T REACTOR C A L C U L A T I O N S o 

7 5 4 0 1 4 5 o 0 0 KEV 1Oo 0 MEV L o N o U S A C H E V F E I 

GEL 

R P I 

ORL 

SOR 

MTR 

CRC 

FROM 0 c 5 
P R I O R I T Y 
FROM O o l 
P R I O R I T Y 
FROM 0o 8 
P R I O R I T Y 
ABOVE 4 o 5 MEV R E Q U I R E M E N T S 2 T I M E S WEAKERo 
NEED FOR F A S T REACTOR C A L C U L A T I O N S o 
FOR MORE D E T A I L SEE I N T R O D U C T I O N 
NEW R E Q U E S T c 

1 0 0 KEV ACCURACY 3 0 P E R C E N T , 
ACCURACY 3 0 P E R C E N T o 
Oo 8 MEV ACCURACY 3 0 P E R C E N T , 
ACCURACY 3 0 P E R C E N T c 
4 c S MEV ACCURACY SC P E R C E N T , 
ACCURACY 5 0 P E R C E N T o 

P O O R T M A N S * - N F / A 2 0 7 3 4 2 ( 1 9 7 3 ) . DATA 2 EV TO l o 3 K E V c 

S A N I S L O * - L S N C C - 1 1 2 2 0 ( 1 9 7 4 ) , K E V T I M E - O F - F L I G h T DATA B E I N G A N A L Y Z E D o 

WESTONo - ( 1 5 7 4 ) , DATA TC 2 0 0 KEVo 

C A N E R * - I A - 1 2 7 5 ( 1 9 7 3 ) . E V A L U A T I O N TO 1 5 MEVo 

YOUNG* - I N - 1 4 0 7 6 3 ( l S 7 0 ) o THERMAL V A L U E 

DURHAM* - C J P 4 6 7 1 6 ( 1 5 7 C ) o T H E R M A L V A L U E 

- S T A T U S 

9 4 P L U T O N I U M 2 4 2 NEUTRCN F I S S I C N CROSS S E C T I O N 

7 4 2 0 0 5 1o 0 0 KE V 5 o 0 0 MEV 1 Oo OX SWC Ho HAEGGBLOM AE 

O : F A S T REACTOR C A L C U L A T I O N S o 

9 4 P L U T O N I U M 2 4 2 NEUTRON NEUTRONS E M I T T E D PER F I S S I O N ( N U B A R ) 

5 5 1 5 3 4 SOOo KEV 

2 1 2 1 0 0 SOOo E V 

1Oo 0 MEV 

15o 0 MEV 

SoOX 

S o O X 

USA 

FR 

Po B o h E M M I G 

J o Y c BARRE 

Q: R E L A T I V E TO C F - 2 5 2 NUo 
O : FOR F A S T REACTOR C A L C U L A T I O N S o 

9 4 P L U T O N I U M 2 4 3 NEUTRON C A P T U R E CROSS S E C T I O N 

2 5 2 0 3 1 1 Oo 0 MEV Rc YUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

A : ACCURACY R E Q U I R E D 1 0 TO 2 0 PERCENTo 
0 : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW R E Q U E S T o 

- S T A T U S 

A NL 

A N L 

A N L 

L R L 

L R L 

S T U D I E R O - PR 9 3 1 4 3 3 ( 1 9 5 4 ) , T H E R M A L V A L U E o 

B E N T L E Y * - 5 5 G E N E V A 7 2 6 1 ( 1 9 5 5 ) , P I L E o 

F I E L D S * - NSE 1 6 2 ( 1 5 5 6 ) , P I L E o 

I N G L E Y t - AF 3 C 5 0 9 ( 1 9 6 7 ) . E S T I M A T E AT 2 0 KEV FROM N U C L E A R E X P L O S I O N ( T W E E D ) D A T A o 

I N G L E Y + - N F / A 1 2 4 1 3 C ( 1 S 6 S ) , E S T I M A T E FROM F U - 2 4 2 F I S S I O N Y I E L D S o 

9 4 P L U T O N I U M 2 4 3 NEUTRON F I S S I C N CROSS S E C T I O N 

2 5 2 0 2 5 5 0 0 c KEV l O o O X RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 
T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 

NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 
NEW R E Q U E S T o 

2 5 2 0 3 0 

S T A T U S -

2« 0 0 MEV l O o O MEV l O o O X RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 
T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 

NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 
NEW R E Q U E S T o 

L A S B E L L * - PR 1 5 8 1 1 2 7 ( 1 9 6 7 ) , E S T I M A T E AT 1 0 KEV FROM N U C L E A R E X P L O S I O N ( T W E E D ! D A T A o 

ANL D I A M O N D * - J I N 3 0 2 5 5 3 ( 1 9 6 8 ) . T H E R M A L COLUMN CATA 

J A P NO E X P E R I M E N T A L D A T A I N ENERGY RANGE 2 TO 10 MEVo 

- S T A T U S 
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9 4 P L U T O N I U M 2 4 5 NEUTRCN F I S S I C N CROSS S E C T I O N 

6 5 1 5 0 4 2 So 3 MV 2 CAN 

A : 
0 : 

W o Ho WALKER CRC 

ACCURACY R E Q U I R E D 2 0 0 Bo 
UNKNOWN CROSS S E C T I O N , 

9 5 A M E R I C I U M 2 4 1 NEUTRON T O T A L CROSS S E C T I O N 

6 9 1 5 3 6 2 So 3 MV 3 o O X 2 USA G o T o O R T O N R L 

9 5 A M E R I C I U M 2 4 1 NEUTRCN A B S O R P T I C N CROSS S E C T I O N 

6 8 1 5 0 5 2 5 o 3 MV S o O X 2 CAN 

O : 

Wo Ho WALKER CRC 

W I D E S P R E A D OF A V A I L A B L E V A L U E So 

6 8 1 5 0 6 1 o 0 0 E V 5 9 0 o EV l O c O X 2 CAN 

O : 

Wo Ho WALKER CRC 

C E S I R c C O N F I R M A T I O N OF RESONANCE I N T E G R A L o 

Z 1 2 1 0 6 2 5 o 3 MV S o O X 2 FR H o T E L L I E R SAC 

9 5 A M E R I C I U M 2 4 1 NEUTRON C A P T U R E CROSS S E C T I O N 

6 7 1 1 3 5 2 5 o 3 MV 1o 0 0 KEV l O o O X 1 USA 

0 : 
o : 

Fo Jc MC CROSSON SRL 

P R O D U C T I O N OF A M - 2 4 2 AND A M - 2 4 2 M WANTEDo 
N E E D E D FOR P U - 2 2 B P R O G R A M , AND P R O D U C T I O N OF 

CM — 2 4 4o 

6 Z 1 1 3 6 2 5o 3 MV 1o 0 0 KEV l O o O X 2 USA 

o : 
0 : 

M: 

G o T o O R T O N BNW 

P R O D U C T I O N OF A M - 2 4 2 AND A M - 2 4 2 M WANTEDo 
N E E D E D FOR P U - 2 3 8 P R O G R A M , AND P R O D U C T I O N OF 

C M - 2 4 4 c 
NEW R E Q U E S T , 

6 8 1 8 0 Z 2 5 o 3 MV S o O X 2 CAN 

o : 

Wc He WALKER CRC 

P R O D U C T I O N OF B O T H A M - 2 4 2 I S O M E R S WANTEDo 

6 8 1 8 0 8 1o OC E V 5 0 0 o EV l O o O X 2 CAN 

O : 

WoHoWALKER CRC 

D E S I R E C O N F I R M A T I O N OF RESONANCE I N T E G R A L 
MEASUREMENT OF BAK ( A E 2 3 3 1 6 ) o 

Z 1 2 1 Q 8 1 Oo 0 K E V l o O O MEV l O o O X 1 GER 

O : 

B o G O E L KFK 

FOR BURNUP C A L C U L A T I O N S c 

Z 1 2 1 Q 9 1 OOo E V 1OOo KEV 2 0 o 0 X 1 UK 

O: 

C o G o C A M P B E L L W I N 

FOR F A S T R E A C T O R S c 

Z 1 2 1 1 0 5 0 0 o E V 1o 0 0 MEV l O o O X 2 FR 

o : 
o : 

J o Y o B A R R E CAD 

R E L A T I V E TO U - 2 3 6 C A P T U R E c • 
FOR F A S T REACTOR C A L C U L A T I O N S o 

12iaas 2 5o 3 MV 1 Oo 0 MEV 1 S o O X 2 USA 

o : 

B o H U T C H I N S GEB 

FOR SPENT F U E L S H I E L D I N G o 

Z 2 2 1 1 6 1 OoOX 1 UK 

o : 

0 : 

C o G o C A M P B E L L WIN 
A o W H l T T A K E R UKW 

A M - 2 4 2 ISOMER R A T I O WANTEDo 
Q U A N T I T Y TO BE A V E R A G E D OVER A F A S T REACTOR AND 

A F I S S I O N SPECTRUMo 
FOR F A S T R E A C T O R S AND F U E L R E P R O C E S S I N G o 

Z . 4 1 1 2 2 l o O O KEV 2o 0 0 MEV 2 0 o OX 1 USA 

a : 
o : 
M: 

P c B c H E M M I G AEC 

P R O D U C T I O N OF B O T H A M - 2 4 2 AND A M - 2 4 2 M WANTEDo 
FOR S P E N T F U E L S H I E L D I N G o 
NEW REOUESTc 

2 4 2 0 1 4 2 5 o 3 MV 1 Oo 0 KEV 1 O o O X 2 GER 

o : 

E o G O E L KFK 

BURN UP C A L C U L A T I O N S c 

Z 4 2 0 1 5 l o 0 0 MEV 1 5o 0 MEV l O o O X 2 GER 

O : 

BCGOEL KFK 

BURN UP C A L C U L A T I O N S o 

Z 4 2 1 Q 8 l o O O KEV 3o 0 0 MEV S o O X 2 FR 

o : 

Ao M I C H A U D O N BRC 

FOR C R I T I C A L A S S E M B L I E S c 

232032 l O o O MV 1 OOo MV 1 J A P 

0 : 
A : 

RoYUMOTO PNC 
H o M A T S U N O B U SAE 

ENERGY D E P E N D E N C E WANTEDo 
ACCURACY R E Q U I R E D 5 TO 1 0 P E R C E N T o 
R E A C T O R B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N SPENT F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW REOUESTc 
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95 AMERIC1UM 241 NEUTRON CAPTURE CROSS SECTION (CONTINUED I 

26203.3 2 Co 0 E V 1 Oo 0 MEV l O o O X RoYUMOTO 
h o M A T S U N O B U 

PNC 
SAE 

0 : P R O D U C T I O N OF A M - 2 4 2 AND A M - 2 4 2 M WANTED 
O : R E A C T O R B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N SPENT F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M : NEW R E O U E S T c 

BUC 

BUC 

F E I 

K F K 

CCP 

HAR 

ORL 

HAR 

F L E R O V + N F / A 1 0 2 4 4 3 ( 1 9 6 7 ) , D A T A Oc 3 TO 6 o B MEVo 

V I L C O V o - SCF 2 2 7 9 5 ( 1 9 7 0 ) . D A T A AT 7 MEVo 

DOVBENKO+ - I N C C ( C C P ) - 9 7 ( 1 9 7 0 ) . T H E R M A L . 

H I N K E L M A N N - K F K - 1 1 8 6 ( 1 9 7 0 ) . E V A L U A T I O N TO 10 MEVo 

1 V A N O V A + - AE 3 0 3 6 9 ( 1 9 7 1 ) , CROSS S E C T I O N FOR F A S T R E A C T O R SPECTRUMc 

W I L T S H I R E * A E R E - R - 7 3 6 3 ( 1 9 7 3 ) . CROSS S E C T I O N FOR F A S T REACTOR SPECTRUMc 

W E S T O N * - U S N O C - 7 1 7 9 ( 1 9 7 3 ) . T H E R M A L TO 2 0 K E V o I N PROGRESSo 

COATESo ( 1 9 7 4 ) . MEASUREMENTS P L A N N E D . A W A I T I N G S A M P L E S ? 

9 3 A M E R I C I U M 2 4 1 NEUTRON F I S S I O N CROSS S E C T I O N 

112X02 SOOo EV I S o O MEV J o Y ; B A R R E 

O : R E L A T I V E TO U - 2 3 5 F I S S I O N o 
0 : FOR F A S T REACTOR C A L C U L A T I O N S o 

2 3 2 1 1 5 1 OOo E V 1OOo KEV UK CoGc C A M P B E L L WIN 

o : FOR F A S T REACTORSo 

2 4 2 3 1 6 l o 0 0 K E V 1 5o 0 MEV GER B o G O E L K F K 

o : F A S T REACTOR D E S I G N o 

2 4 2 1 0 2 loOO KEV I S o O MEV 3 o 0 X FR A o M I C H A U D O N BRC 

0 : FOR C R I T I C A L A S S E M B L I E S o 

S T A T U S -

ORL 

HAR 

CCP 

F E I 

K F K 

WESTON* - L S N D C - 7 1 7 9 ( 1 9 7 3 ) . I N PROGRESS T H E R M A L TO 2 0 0 K E V o 

L Y N N - M E A S U R E M E N T P L A N N E D o 

F O M U S H K I N * - S N P 1 0 5 2 9 ( 1 9 7 0 ) . 4 4 0 KEV TO 3 o 6 MEVo 

S H P A K + - I N D C < C C P ) - 8 6 ( 1 9 7 0 ) , 8 KEV TO 3 o 3 MEVo 

H I N K E L M A N N - K F K - 1 1 8 6 ( 1 9 7 0 ) . E V A L U A T I O N TC 10 MEVc 

9 5 A M E R I C I U M 2 4 1 NEUTRON N E U T R C N S E M I T T E D PER F I S S I O N ( N U B A R ) 

2 1 2 1 0 4 l O O o KEV l o 0 0 MEV S o O X 1 GER 

o : 

B o G O E L KFK 

FOR F A S T REACTOR D E S I G N c 

1121 0 5 SOOo E V 1 4o 0 MEV S o O X 2 FR 

Q : 
o : 

J o Y c BARRE CAD 

R E L A T I V E TO C F - 2 5 2 NUo 
FOR F A S T REACTOR C A L C U L A T I O N S o 

Z 4 2 0 1 6 2 5 o 3 MV 1 0 0 . KEV l O o O X 2 GER 

o : 

Eo GOEL KFK 

F A S T REACTOR D E S I G N c 

Z 4 2 0 1 2 1 o 0 0 MEV 1 Oo 0 MEV 1 0 . 0 X 2 GER 

o : 

Eo GOEL KFK 

F A S T REACTOR D E S I G N c 

9 5 A M E R I C I U M 2 4 1 NEUTRON A B S O R P T I O N RESONANCE I N T E G R A L 

1 . 1 2 1 3 2 1 Oo OX 2 FR H o T E L L I E R SAC 

9 5 A M E R I C I U M 2 4 2 NEUTRCN T O T A L CROSS S E C T I O N 

6 7 1 1 3 7 2 5 o 3 MV 1 Oo 0 KEV 1 0 . O X 2 USA 

Q : 
o : 

F o J c M C CROSSON SRL 

N E E D A M - 2 4 2 AND A M - 2 4 2 M RESONANCE E N E R G I E S o 
FOR P U - 2 3 8 P R O D U C T I O N O 

9 5 A M E R I C I U M 2 4 2 NEUTRCN C A P T U R E CROSS S E C T I O N 

6 S 1 3 4 1 2 5 . 3 MV l O o O KEV 2 USA 

o : 

A : 
o : 
M : 

Fe J o MC CROSSON SRL 

WANTED FOR BOTH 1 6 HOUR AND 1 5 2 YEAR I S O M E R S o 
T H E R M A L V A L U E AND R I W A N T E D . 
R E Q U I R E O ACCURACY - 1 0 TO 2 0 P E R C E N T o 
FOR P U - 2 3 8 P R O D U C T I O N . 
S U B S T A N T I A L M O D I F I C A T I O N S o 

2 1 1 6 6 3 2 5 . 3 MV 2 CAN 

o : 
A : 

W o H . W A L K E R CRC 

FOR 1 6 HOUR ISOMERo 
A C C U R A C Y R E Q U I R E D 5 0 0 Bo 
UNKNOWN CROSS S E C T I O N o 
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95 AMERICIUM 242 NEUTRCN CAPTURE CROSS SECTION (CONTINUED) 

121100 2 Eo 3 MV 1 Oo 0 MEV 1 S o O X 2 

122101 1 Oo 0 MV So 0 0 KEV l O o O X 2 

USA Eo HUT C H I N S GEB 

0 : FOR SPENT F U E L S H I E L O I N G o 

FR H o T E L L I E R SAC 

0 : FOR M E T A S T A B L E S T A T E OF A M - 2 4 2 ( 1 5 2 Y E A R S ) o 
O : FOR BURN UP P H Y S I C S o 

E V A L U A T I O N MAY 8 E S U F F I C I E N T o 

132102 5 OOo E V 15o 0 MEV 2 0 o OX 3 FR J o Y c BARRE 

FOR M E T A S T A B L E S T A T E OF A M - 2 4 2 ( 1 5 2 Y E A R S ) o 
V A L U E R E L A T I V E TO U - 2 3 8 C A P T U R E C R O S S S E C T I O N o 
FOR F A S T REACTOR C A L C U L A T I O N S o 

2 5 2 0 3 5 2 5 o 3 MV 1 Oo 0 MEV RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

O : WANTED FOR GROUND AND I S O M E R I C S T A T E So 
A : ACCURACY R E Q U I R E D 5 TO 2 0 P E R C E N T o 
0 : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW R E Q U E S T o 

S T A T U S 

CRC H A N N A * - PR 8 1 8 5 3 ( 1 9 5 1 ) o 

L R L S T R E E T - PR 6 5 1 2 5 ( 1 9 5 2 l o 

L R L BOWMAN* - PR l e t 1 2 1 9 ( 1 9 6 8 ) . RESONANCE P A R A M E T E R S TO 4 EVo 

J U L I H L E + - J I N 3 4 ( 6 ) 2 4 2 7 ( 1 9 7 2 ) . P I L E o 

- S T A T U S 

9 5 A M E R I C I U M 2 4 2 NEUTRON F I S S I O N CROSS S E C T I O N 

6S123S 2 = o 3 MV 1 Oo 0 KEV 2 

2 3 2 1 0 0 5 OOo E V I S o O MEV 2 0 o 0 X 3 

USA F o J o M C CROSSON SRL 

0 : WANTED FOR B O T H 1 6 HOUR AND 1 5 2 YEAR I S O M E R S o 
A : R E Q U I R E D ACCURACY - 1 0 TO 2 0 P E R C E N T o 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

FR J o Y , B A R R E CAD 

o : FOR M E T A S T A B L E S T A T E OF A M - 2 4 2 ( 1 5 2 Y E A R S ) o 
V A L U E R E L A T I V E TO U - 2 3 5 F I S S I O N C R O S S S E C T I O N o 

0 : FOR F A S T REACTOR C A L C U L A T I O N S O 

2 5 2 0 3 4 1 o 0 0 MEV 6o 0 0 MEV 1 J A P RoYUMOTO PNC 
H o M A T S U N O B U SAE 

Q : WANTED FOR GROUND S T A T E OF A M - 2 4 2 , 
A : ACCURACY R E Q U I R E D 1 0 TO 2 0 PERCENTo 
O : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW REQUESTc 

2 5 2 0 3 5 6 o 0 0 MEV 1Oo 0 MEV 

M: 

Ro YUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

WANTED FOR GROUND AND I S O M E R I C S T A T E S o 
ACCURACY R E Q U I R E D 1 0 TO 2 0 P E R C E N T o 
R E A C T O R B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 
NEW REQUESTo 

S T A T U S -

L R L BROWNE* - N C S A C - 4 2 1 3 5 ( 1 9 7 1 ) . I N PROGRESS TO 1 4 MEVo 

L R L P E R K I N S * - NSE 3 2 1 3 1 ( 1 9 6 8 ) . D A T A FROM Oo 4 EV TO 4 o 7 MEVo 

- S T A T U S 

9 5 A M E R I C I U M 2 4 2 NEUTRON NEUTRONS E M I T T E D PER F I S S I O N ( N U B A R ) " 

2 3 2 1 1 3 3 5 OOo EV 15o 0 MEV 2 0 o 0 X 3 FR J o Y c EARRE 

FOR M E T A S T A B L E S T A T E OF A M - 2 4 2 ( 1 5 2 Y E A R S ) o 
V A L U E R E L A T I V E TO C F - 2 5 2 NUo 
FOR F A S T R E A C T O R C A L C U L A T I O N S o 

9 5 A M E R I C I U M 2 4 3 NEUTRON A B S C R F T I C N CROSS S E C T I O N 

112113 2So 3 MV 

2 3 2 1 0 4 5 0 0 o E V 

S o O X 2 FR H o T E L L I E R SAC 

1 5 o 0 MEV 2 0 o 0 X 2 FR J o Y , B A R R E CAD 

O : FOR F A S T REACTOR C A L C U L A T I O N S o 

9 5 A M c R I C I U M 2 4 3 N E U T R O N C A P T U R E CROSS S E C T I O N 

2 1 1 5 0 5 2 5 o 3 MV CAN Wo Ho WALKER CRC 

0 : D I S A G R E E M E N T B E T W E E N I N T E G R A L ( 9 0 B ) AND 
D I F F E R E N T I A L M E A S U R E M E N T S ( 1 8 0 B ) c 

221101 l O o O MEV l O o O X USA B o H U T C H I N S GEB 

WANT S TO 10 P E R C E N T A C C U R A C Y I N T H E R M A L V A L U E 
AND R E S O N A N C E I N T E G R A L o 

N E E D E D FOR L O N G TERM R E A C T I V I T Y C A L C U L A T I O N S AND 
FOR S P E N T F U E L S H I E L D 1NGo 

TO D E T E R M I N E C M - 2 4 4 P R O D U C T l O N c 
S U B S T A N T I A L M O D I F I C A T I O N S o 
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95 AMER ICIUM 243 NEUTRON CAPTURE CROSS SECTION (CONTINUED! 

7 4 - 1 1 2 6 1 c GO K E V 2 0 0 o K E V P o Bo H E M M I G 

o: FOR S P E N T F U E L S H I E L D I N G o 
M: NEW R E Q U E S TO 

7 6 2 6 3 6 1 Oo 0 MEV 

STA T U S -

ANC 

J U L 

MTR 

BUC 

R o Y U M O T O 
H o M A T S U N O B U 

P N C 
SAE 

Q : P R O D U C T I O N O F A M - 2 4 4 AND A M - 2 4 4 M WANTEOo 
A : A C C U R A C Y R E Q U I R E D 5 TO 2 0 P E R C E N T o 
O : R E A C T O R B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
N E U T R O N S H I E L D I N G O F S P E N T - F U E L T R A N S P O R T C A S K o 

M : NEW R E Q U E S T ; 

S I M P S O N * - A N C P - 1 0 6 0 ( 1 9 7 2 1 . D A T A c 5 EV T O 1 K E V o 

I H L E * - J I N 3 4 ( 6 1 2 4 2 7 ( 1 9 7 2 1 . P I L E o 

B E R R E T H + - I N - 1 4 C 7 6 6 ( 1 9 7 0 ) . R E S O N A N C E P A R A M E T E R S T O 2 5 EVo 

B O C A + - N F / A 1 3 4 5 4 1 ( 1 5 6 9 ) , D A T A 0 o 3 TO 4 MEVo 

9 5 A M E R I C I U M 2 4 3 N E U T R O N F I S S I O N CROSS S E C T I O N 

7 1 2 1 1 1 1 5 o 0 MEV J o Y o E A R R E 

0 : R E L A T I V E TO U - 2 3 5 F I S S I O N o 
0 : FOR F A S T R E A C T O R C A L C U L A T I O N S o 

7 5 2 3 3 - 7 1 Oo 0 MEV 

J 

R o Y U M O T O 
H o M A T S U N O B U 

PNC 
S A E 

A : A C C U R A C Y R E Q U I R E D 1 0 TO 2 0 P E R C E N T o 
O : R E A C T O R B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
N E U T R O N S H I E L D I N G O F S P E N T - F U E L T R A N S P O R T C A S K o 

M : NEW R E Q U E S TC 

STA T U S 

CCP F O R M L S H K I N + - YF 5 9 6 6 ( 1 9 6 7 ) , V A L U E AT 1 5 MEVo 

D U B N A D 1 * - J I N R - P 7 - 5 1 6 2 ( 1 9 7 0 ) , 1 6 MEVo 

L A S S E E G E R c - L A - 4 4 2 C ( 1 9 7 0 ) . CATA 4 9 EV T O 3 MEVo 

9 5 A M E R I C I U M 2 4 3 N E U T R O N N E U T R O N S E M I T T E D PER F I S S I O N ( N U B A R ) 

7 1 2 . 1 1 2 5 0 0 ; E V I S o O MEV J o Yc B A R R E 

0 : R E L A T I V E T O C F - 2 S 2 NUc 
0 : FOR F A S T R E A C T O R C A L C U L A T I O N S o 

9 5 A M E R I C I U M 2 4 3 N E U T R C N A B S O R P T I O N R E S O N A N C E I N T E G R A L 

7 1 2 . 1 1 4 1 Oo OX 2 FR H o T E L L I E R SAC 

9 5 A M E R I C I U M 2 4 4 N E U T R C N C A P T U R E CROSS S E C T I O N 

2 5 2 0 4 C 2 5 o 3 MV 1 Oo 0 MEV 2 J A P R o Y U M O T O P N C 
H o M A T S U N O B U S A E 

A : A C C U R A C Y R E Q U I R E D 1 0 TO 2 0 P E R C E N T o 
0 : R E A C T O R B U R N - U P C A L C U L A T I O N S A N D E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
N E U T R O N S H I E L D I N G O F S P E N T - F U E L T R A N S P O R T C A S K o 

M: NEW R E Q U E S T o 

9 5 A M E R I C I U M 2 4 4 N E U T R O N F I S S I C N C R O S S S E C T I O N 

7 5 2 6 3 S 2 5o 3 MV 1Oo 0 MEV 2 J A P Ro YUMOTO P N C 
H o M A T S U N O B U S A E 

A : A C C U R A C Y R E Q U I R E D 1 0 TO 2 0 P E R C E N T o 
0 : R E A C T O R B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
N E U T R O N S H I E L D I N G O F S P E N T - F U E L T R A N S P O R T C A S K o 

M: NEW R E Q U E S TC 

S T A T U S " S T A T U S 

L A S H U B L E T o - H A S h - 1 0 3 3 2 8 ( 1 9 6 1 ) . T H E R M A L o 

A N L V A N D E N B O S C H * - J I N 2 3 1 8 7 ( 1 9 6 2 ) . T H E R M A L o 

9 6 C U R I U M 2 4 2 N E U T R C N C A P T U R E CROSS S E C T I O N 

6 - 7 1 1 3 S 2 5o 3 MV 

7 1 2 1 1 6 I C o O K E V l o 0 0 MEV l O o O X 

F o Jo MC C R O S S O N 

o: T A R G E T H A L F - L I F E 1 6 3 Do 
o : FOR P U - 2 3 8 P R O D U C T I O N O 

C : FOR C A L C U L A T I O N S O F S P O N T A N E O U S F I S S I O N I N F A S T 
R E A C T O R S o 

Z 3 2 1 0 7 1 Oo 0 MV 5o 0 0 K E V l O o O X FR H o T E L L I E R SAC 

• : B U R N U P P H Y S I C S o 
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95 AMERICIUM 242 NEUTRCN CAPTURE CROSS SECTION (CONTINUED) 

2 4 2 0 2 0 2 5 o 3 MV 1OOo KEV l O o O X 

2 4 2 0 S I l o 0 0 MEV 1 So 0 MEV l O o O X 

C A L C U L A T I O N S OF S P O N T A N E O U S F I S S I O N 
I N F A S T R E A C T O R S c 

O : C A L C U L A T I O N S OF S P O N T A N E O U S F I S S I O N 
I N F A S T R E A C T O R S o 

1 5 2 3 4 2 2Eo 3 MV 1 Oo 0 MEV 1 J A P Rc YUMOTO PNC 
H o M A T S U N O B U SAE 

A : ACCURACY R E Q U I R E D 1 0 TO 2 0 PEP.CEN T c 
0 : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW R E Q U E S T c 

S T A T U S S T A T U S 

J U L I H L E + - J I N 3 4 ( E ) 2 4 2 7 ( 1 9 7 2 ) , P I L E o 

9 6 C U R I U M 2 4 2 N E U T R C N F I S S I C N CROSS S E C T I O N 

112116 1 OOo KEV 1 So 0 MEV l O o O X 

FOR C A L C U L A T I O N S OF S P O N T A N E O U S F I S S I O N I N F A S T 
REACTORSc 

2 3 2 1 0 5 5OOo E V 15o 0 MEV 3 0 o 0 X J o Y c B A R R E CAD 

0 : V A L U E R E L A T I V E TO U - 2 3 5 F I S S I O N C R O S S S E C T I O N o 
0 : FOR F A S T REACTOR C A L C U L A T I O N S c 

2 4 2 0 1 2 2 5 o 3 MV 1 OOo K E V 1 OoOX 

C A L C U L A T I O N S OF S P O N T A N E O U S F I S S I O N 
I N F A S T R E A C T O R S AND C A L I B R A T I O N 

2 5 2 0 4 1 2 So 3 MV 1 O o 0 MEV 1 J A P RoYUMOTO PNC 
H o M A T S U N O B U SAE 

A : ACCURACY R E Q U I R E D 1 0 TO 2 0 PERCENTo 
o : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW REQUESTC 

S T A T U S S T A T U S 

CRC H A N N A + - FR 6 1 6 9 3 ( 1 9 5 1 ) . T H E R M A L o 

CCP F O M U S H K I N + - YF 5 9 6 6 ( 1 9 6 7 ) , 1 5 MEVo 

J U L I H L E + - J I N 3 4 ( 6 ) 2 4 2 7 ( 1 9 7 2 ) , P t L E o 

9 6 C U R I U M 2 4 2 NEUTRON NEUTRONS E M I T T E D PER F I S S I O N ( N U B A R ) 

2 1 2 1 1 2 1OOo KEV 1 5 o 0 MEV S o O X R E c G O E L KFK 

o: FOR C A L C U L A T I O N S OF S P O N T A N E O U S F I S S I O N I N 
F A S T R E A C T O R S o 

2 3 2 1 0 6 5 0 0 o E V 1 So 0 MEV 2 0 o 0 X 

2 4 2 0 1 S 2 5 o 3 MV 1OOo KEV l O o O X 

J o Y c BARRE 

0 : V A L U E R E L A T I V E TO C F - 2 5 2 NUo 
0 : FOR F A S T REACTOR C A L C U L A T I C N S o 

O : C A L C U L A T I O N S OF S P O N T A N E O U S F I S S I O N 
I N F A S T R E A C T O R S o 

9 6 C U R I U M 2 4 2 N E U T R C N RESONANCE P A R A M E T E R S 

6211S2 2 S o 3 MV 1o 0 0 KEV 2 0 o 0 X G c T c O R T O N R L 

o: E L A S T I C AND GAMMA W I D T H S WANTEDo 
R A D I A T I V E C A P T U R E AND NEUTRON W I D T H S WANTEDo 

O : FOR P U - 2 3 8 P R O C U C T I O N o 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

9 6 C U R I U M 2 4 3 NEUTRON C A P T U R E CROSS S E C T I O N 

2 1 1 5 3 2 2 So 3 MV Wo He WALKER 

A : ACCURACY R E Q U I R E D 5 0 Be 
0 : UNKNOWN CROSS S E C T I O N o 

2 5 2 9 4 6 1 0 . 0 MV l o 0 0 EV RoYUMOTO 
H . M A T S U N O B U 

PNC 
SAE 

O : ENERGY D E P E N D E N C E W A N T E D , 
A : ACCURACY R E Q U I R E D 5 TO 1 0 P E R C E N T , 
0 : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G O F S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW R E Q U E S T c 
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96 CURIUM 243 NEUTRON CAPTURE CROSS SECTION (CONTINUED) 

1SZ0A3 2 Oo 0 EV l O o O MEV Po YUMOTO 
h o M A T S U N O B U 

PNC 
SAE 

A." ACCURACY R E Q U I R E D 1 0 TO 2 0 P E R C E N T o 
0 : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW R E Q U E S T o 

J U L I H L E * - J I N 3 4 ( E ) 2 4 2 7 ( 1 9 7 2 ) . P I L E o 

J A P o ( 1 9 7 5 ) , NO E X P E R I M E N T A L D A T A A B O V E 2 6 E V o 

- S T A T U S 

9 6 C U R I U M 2 4 3 NEUTRON F I S S I C N CROSS S E C T I O N 

2S20A2 1 Oo 0 M V 1o 0 0 EV l O o O X 

Z 5 2 D A 4 

2S20A5 

2 Oo 0 E V 

3o 0 0 MEV 

1 OOo 

1Oo 0 MEV 

l O o O X 

Ro YUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

0 : ENERGY D E P E N D E N C E WANTEDo 
0 : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW R E Q U E S T c 

RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

o : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 
T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 

NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 
M: NEW REQUESTo 

RcYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

A : ACCURACY R E Q U I R E D 1 0 TO 2 0 P E R C E N T o 
O : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW R E Q U E S T c 

S T A T U S -

J U L I H L E * - J I N 3 4 ( C ) 2 4 2 7 ( 1 9 7 2 ) , P I L E o 

L R L BROWNE* - N C S A C - 4 2 1 3 5 ( 1 9 7 1 ) , MEASUREMENT T H E R M A L TO 

L A S F U L L W O O D * - L A - 4 4 2 0 ( 1 9 7 0 ) , CATA O o l l TO 2 o 9 MEVo 

L R L H U L E T * - PR 1 0 7 1 2 9 4 ( 1 9 5 7 ) . T H E R M A L o 

J A P o ( 1 9 7 5 ) , NO E X P E R I M E N T A L D A T A FROM 2 6 EV TC 1 0 6 K E V 

J A P o ( 1 9 7 5 ) , NC E X P E R I M E N T A L DATA ABOVE 3 MEV o 

9 6 C U R I U M 2 4 4 NEUTRCN C A P T U R E CROSS S E C T I O N 

62X1*2 1 Oo 0 KEV 1Oo 0 MEV B o h U T C H I N S GEB 

A : ACCURACY OF 5 TO 10 P E R C E N T I N R i o 
0 : FOR SPENT F U E L S H I E L D I N G o 

TO E V A L U A T E CF P R O D U C T I O N o 
M : S U B S T A N T I A L M O D I F I C A T I O N S O 

I 3 2 1 Q S 5o 0 0 KEV l O o O X FR H o T E L L I E R 

O : BURN UP P H Y S I C So 

Z520AS SOOo E V 1 Oo 0 MEV 

S T A T U S 

L A S MOORE* - P R / C 3 1 6 5 6 ( 1 9 7 1 ) , DATA 2 0 EV TO 10 K E V o 

RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

A : ACCURACY R E Q U I R E D 1 0 TO 2 0 P E R C E N T c 
0 : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW REQUESTc 

- S T A T U S 

9 6 C U R I U M 2 4 4 NEUTRON F I S S I O N CROSS S E C T I O N 

222X0 S SOOo E V I S o O MEV J o Y o EARRE CAD 

O : V A L U E R E L A T I V E TO U - 2 3 5 F I S S I O N C R O S S S E C T I ONo 
0 : FOR F A S T REACTOR C A L C U L A T I O N S o 

Z 5 2 f l » f l 1 o 0 0 KEV l O o O KEV RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 
T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 

NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 
NEW R E Q U E S T c 

L A S MOORE* - P F / C 3 1 6 5 6 ( 1 9 7 1 ) . DATA 2 0 E V TO 3 MEVo 

S R L B E N J A M I N * - N S E 4 7 2 0 3 ( 1 9 7 2 ) . T H E R M A L CROSS S E C T I O N AND R E S O N A N C E I N T E G R A L R E L A T I V E TO U - 2 3 5 

- S T A T U S 
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96 CURIUM 244 NEUTRONS EMITTED PER FISSION (NU BAR) 

2 2 2 1 1 0 5 COc EV 1 5 o 0 MEV 2 0 o OX J o Y o B A R R E 

0 : V A L U E R E L A T I V E TO C F - 2 5 2 NUo 
0 : FOR F A S T REACTOR C A L C U L A T I O N S c 

9 6 C U R I U M 2 4 5 T O T A L CROSS S E C T I O N 

6 2 1 1 4 4 2 5 c 3 MV l O o O KEV Fc Jo MC CROSSON S R L 

0 : S H A P E OF T H E R M A L CROSS S E C T I O N E S P E C I A L L Y 
I M P O R T A N T o 

A : N E E D 10 P E R C E N T I N R E S O N A N C E I N T E G R A L o 
0 : TO E V A L U A T E CF P R O D U C T I O N o 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

9 6 C U R I U M 2 4 5 NEUTRON C A P T U R E CROSS S E C T I O N 

6S12AS l O o O KEV 1 OoOX Fo Jc MC CROSSON SRL 

S H A P E OF T H E R M A L CROSS S E C T I O N E S P E C I A L L Y 
I M P O R T A N T o 

RESONANCE S T R U C T U R E N E E D E D o 
N E E D 10 P E R C E N T I N RESONANCE I N T E G R A L o 
N E E D I N T E G R A L ALPHA TO 1 0 P E R C E N T o 
TO E V A L U A T E C F P R O O U C T I O N o 
S U B S T A N T I A L M O D I F I C A T I O N S o 

222052 1 OoO MV l o O O E V l O o O X RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

0 : ENERGY D E P E N D E N C E WANTEDo 
O : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW REOUESTO 

2 5 2 0 5 4 

A N L 

A N L 

A N L 

O R L 

J AP 

6 Oo 0 E V 1 Oo 0 MEV 2 0 o 0 X RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 
T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 

NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 
NEW R E O U E S T c 

- S T A T U S 

S T E V E N S * - PR 9 4 9 7 4 ( 1 9 5 4 ) . P I L E o 

B E N T L E Y + - 5 5 GENEVA 7 2 6 1 ( 1 9 5 5 ) , P I L E o 

J A F F E Y o - NSE 1 2 0 4 ( 1 9 5 6 ) , T H E R M A L o 

H A L P E R I N * - O R N L - 4 4 3 7 2 0 ( 1 9 6 9 ) , T H E R M A L o 

o ( 1 9 7 5 ) , NO E X P E R I M E N T A L CATA A B C V E 6 0 EVo 

9 6 C U R I U M 2 4 5 N E U T R C N F I S S I O N CROSS S E C T I O N 

6 2 1 1 4 5 

2 5 2 0 5 0 l O o O MV 

ZS2051 6 0 o 0 E V 

l O o O KEV 

1 o 0 0 EV 

1 Oo 0 KEV 

J A P 

J A P 

Fo Jo MC CROSSON SRL 

o : S H A P E OF T H E R M A L C R O S S S E C T I O N E S P E C I A L L Y 
I M P O R T A N T o 

A : N E E D 1 0 P E R C E N T I N R E S O N A N C E I N T E G R A L o 
NEED I N T E G R A L A L P H A TO 1 0 P E R C E N T o 

0 : TO E V A L U A T E CF P R O D U C T I O N o 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

0 : ENERGY D E P E N D E N C E WANTEDo 
0 : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW R E O U E S T c 

RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

A : ACCURACY R E Q U I R E D 5 TO 1 0 P E R C E N T o 
O : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW R E O U E S T o 

Z 5 2 0 5 2 3 o 0 0 MEV l O o O MEV J A P RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

A : ACCURACY R E Q U I R E D 1 0 TO 2 0 PERCENT® 
O : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L * 
N E U T R O N S H I E L D I N G O F S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW REQUESTo 

F'ISSION LIST PAGE I lo 10 3 



96 CURIUM 245 NEUTRON FISSICN CROSS SECTION (CONTINUED) 

CCP F O R M L S H K I N * - I F 1 7 2 4 ( 1 5 7 3 >c 

S R L B E N J A M I N + - NSE 4 7 2 0 3 ( 1 9 7 2 ) , T H E R M A L CROSS S E C T I O N AND R E S O N A N C E I N T E G R A L R E L A T I V E TO U - 2 3 5 

L A S MOORE+ - P R / C 3 1 6 5 6 ( 1 5 7 1 ) , CATA 2C EV TO 3 MEVc 

S R L THOMPSON* - J I N 3 3 1 5 5 3 ( 1 9 7 1 ) , P I L E o 

S R L RUSCHEo - AOS 14 3 4 4 ( 1 5 7 1 ) . T H E R M A L o 

ORL H A L P E R I N * - O R N L - 4 5 8 1 ( 1 9 7 0 ) , T H E R M A L o 

SRL S M I T H * 6 8 W A S H PAPER H 1 2 ( 1 9 6 8 ) . T H E R M A L AVERAGEc 

L R L H U L E T + PR 1 0 7 1 2 5 4 ( 1 9 5 7 ) , T H E R M A L o 

A N L J A F F E Y O - NSE 1 2 0 4 ( 1 9 5 6 ) . THERMALc 

L R L BROWNE* - N C S A C - 4 2 1 3 5 ( 1 9 7 1 ) , WORK P L A N N E C o 

9 6 C U R I U M 2 4 6 N E U T R C N T O T A L CROSS S E C T I O N 

b l l l i t 2 5 o 3 MV l O c O KEV l O o O X F o J o MC CROSSON SRL 

a : S H A P E OF T H E R M A L CROSS S E C T I O N E S P E C I A L L Y 
I M P O R T A N T , : 

RESONANCE S T R U C T U R E O E S I R E D o 
A : ACCURACY 10 PERCENT I N RESONANCE I N T E G R A L o 
M ! S U B S T A N T I A L M O D I F I C A T I O N S o 

9 6 CUR IUM 2 4 6 NEUTRCN C A P T U R E CROSS S E C T I O N 

6 S 1 3 5 0 2 5 o 3 MV l O c O KEV l O o O X A Fo Jo MC CROSSON SRL 

Q : RESONANCE S T R U C T U R E D E S I R E D o 
A : N E E D ACCURACY 1 0 P E R C E N T I N R E S O N A N C E I N T E G R A L o 
O : TO E V A L U A T E CF P R O D U C T I O N 

7 5 2 0 5 5 1 Oo 0 MV 5o 0 0 EV Rc YUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

Q : ENERGY D E P E N D E N C E WANTEDo 
O : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW REOUESTc 

7 5 2 0 5 S 

L A S 

ORL 

SRL 

A N L 

J A P 

4 OOo E V 1 Oo 0 MEV RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 
T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 

NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 
NEW REQUESTo 

- S T A T U S 

MOORE* - P R / C 3 1 6 5 6 ( 1 9 7 1 ) . DATA 8 0 EV TO 4 0 0 EVo 

H A L P E R I N * - O R N L - 4 4 3 7 2 0 ( 1 9 6 9 ) . T H E R M A L o 

F O L G E R * - 6 8 W A S H 1 2 7 9 , THERMALo 

S T E V E N S * - PR 5 4 9 7 4 ( 1 9 5 4 ) . P I L E o 

o ( 1 9 7 5 ) , NC E X P E R I M E N T A L D A T A A B C V E 4 0 0 EVo 

9 6 C U R I U M 2 4 6 NEUTRGN F I S S I C N CROSS S E C T I O N 

7 5 . 2 0 5 5 

7 5 2 0 5 5 1 o 00 K E V 

5c 0 0 EV 

1 Oo 0 KEV 

2 0 c OX RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

0 : ENERGY D E P E N D E N C E WANTEDo 
O : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW REQUESTc 

RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 
T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N SPENT F U E L o 

NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 
NEW R E Q U E S T c 

7 5 2 0 5 7 3o 0 0 MEV 1Oo 0 MEV 2 0 o G X RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 
T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
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A : ACCURACY R E Q U I R E D 10 TO 2 0 PERCENTo 
O : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW REQUESTC 

STA TUS S T A T U S 

A N L MAGNLSSON+ - F f i 5 6 1 5 7 6 ( 1 5 5 4 ) . P I L E o 

S R L F O L G E R + - 6 8 W A S H 1 2 7 9 . T H E R M A L V A L U E c 

ORL H A L P E R I N + - 0 R N L - 4 7 D 6 4 7 ( 1 5 7 1 ) . T H E R M A L o 

9 8 C A L I F O R N I U M 2 S 1 NEUTRCN F I S S I C N CROSS S E C T I O N 

2 4 1 1 3 2 

7 5 2 0 6 0 

1Oo 0 KEV 

1 Oo 0 MEV 

1 OoOX Fo Jc MC CROSSON SP.L 

Q : T H E R M A L CROSS S E C T I O N SHAPE E S P E C I A L L Y IMPOR TANTc 
A : N E E D 10 P E R C E N T ACCURACY I N RESONANCE I N T E G R A L o 
0 : TO E V A L U A T E CF P R O D U C T I O N o 
M: NEW R E Q U E S T o 

RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

A : ACCURACY R E Q U I R E D 1 0 TO 2 0 P E R C E N T o 
O : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW REQUESTC 

A N L M E T T A + - J I N 2 7 3 3 ( 1 9 6 5 ) . THERMAL V A L U E o 

S R L S M I T H * - 6 8 W A S H . P A P E R H I 2 . P I L E o 

SRL RUSCHEo - ANS 14 3 4 4 ( 1 5 7 1 ) , T H E R M A L V A L U E o 

L R L R A C - A I N l o - P R / C 5 3 9 9 ( 1 9 7 4 ) o THERMAL V A L U E o 

9 8 C A L I F O R N I U M 2 5 2 SPONTANEOUS NEUTRONS E M I T T E D PER F I S S I O N ( N U B A R ) 

6 5 1 5 5 5 Oo 2 5 X USA P o B o h E M M I G 
R o S o C A S W E L L 

AEC 
N B S 

A : ACCURACY OF 1 P E R C E N T U S E F U L o 
o: FOR USE A S S T A N D A R D o 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

2 1 2 1 1 5 P o R I B O N SAC 

o : D I S C R E P A N C Y BETWEEN D I F F E R E N T I A L AND M A X W E L L 
SPECTRUM E X P E R I M E N T S H A V E TO BE R E S O L V E D 

FOR 2 2 0 0 M / S DATAo 
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98 CALIFORNIUM 252 SPONTANEOUS NEUTRONS EM ITT EO PER FISSION (NU BAR) (CONTINUED) 

114232 M o N o N I K O L A E V F E I 

ACCURACY NOT WORSE THAN 0 „ 3 P E R C E N T o 
MUST BE G U A R A N T E E D BY A G R E E M E N T W I T H I N OoS PERCENT 

OF AT L E A S T FOUR E X P E R I M E N T S C A R R I E D OUT BY NOT 
L E S S THAN TWO D I F F E R E N T METHOD So 

S E E GENERAL COMMENTS I N THE I N TROOUC T I ONo 
F I R S T P R I O R I T Y B E C A U S E I T I S D I F F I C U L T TO 

R E C O N C I L E T H I S S T A N D A R D W I T H M A C R O S C O P I C 
E X P E R I M E N T S ; ' 

S U B S T A N T I A L M O D I F I C A T I O N S o 

241130 0 o 2 5 X 

AUA 

I AE 

N P L 

A N L 

MHG 

I AE 

A R o E H R L I C H K A P 

A : ACCURACY 1 P E R C E N T OR B E T T E R U S E F U L o 
o: FOR USE A S A S T A N D A R D o 
M: NEW R E O U E S T o 

- S T A T U S 

B O L D E M A N * - I N C C ( S E C ) - 3 5 ( 1 9 7 3 ) , F I N A L V A L U E o 

M A N E R O * - REA 10 6 3 7 ( 1 9 7 2 ) . R E V I E W o 

AXTON - B E L I E V E S D I S C R E P A N C I E S DUE TC D I F F E R E N T MEASUREMENT T E C H N I Q U E S NO LONGER E X I S T o 

S M I T H o ( 1 9 7 4 ) . S T U D Y I N G NUEAR VSo ETA C I S C R E P A N C Y o 

o ( 1 9 7 4 ) . WORK B E I N G P L A N N E C o 

LEMMELo 7 S W A S H . R E V I E W AND L E A S T - S Q U A R E S A N A L Y S I S W I T H T H E R M A L P R O P E R T I E S OF OTHER F I S S I L E N U C L E I o 

9 8 C A L I F O R N I U M 2 5 2 SPONTANEOUS ENERGY SPECTRUM O F F I S S I O N NEUTRONS 

112122 2 o O X 

Q : SECONDARY N E U T R O N E N E R G I E S TO 1 4 MEV R E Q U I R E D o 
O : STANDARDO 

Z 2 1 1 0 5 S o O X USA R o S o C A S W E L L N B S 

0 : FOR USE A S A S T A N D A R D o 

Z 2 2 1 1 7 Bo ROSE HAR 

ACCURACY FOR MEAN SPECTRUM ENERGYo 
10 PERCENT ACCURACY WANTED FOR THE NUMBER OF 

N E U T R O N S ABOVE 5 MEV AND BELOW o 2 5 MEVo 
S T A N D A R D o 

Z 4 1 1 3 1 U S A R o E H R L I C H 

MEAN S P E C T R U M ENERGY TO 1 
FOR USE AS A S T A N D A R D o 

o : 0: 
M: NEW R E Q U E S T o 

S T A T U S -

B E T 

GEL 

GEL 

CCP 

L R L 

HAR 

L A S 

AUA 

- S T A T U S 

G R E E N t - NSE 5 0 2 5 7 ( 1 9 7 3 ) . D A T A O o S TO 1 3 MEVo 

K N I T T E R * - A K E 2 2 8 4 ( 1 9 7 3 ) . D A T A O o 1 5 TO 1 5 MEVo 

K N I T T E R * - N E A N D C ( E ) - 1 6 1 2 0 8 ( 1 9 7 4 ) . P R E L I M I N A R Y DATA AVA I L A B L E c 

A L E K SANDRO V A * - AE 3 6 2 8 2 ( 1 9 7 4 ) o 

BROWNE* - F R / C 1 0 2 5 4 5 ( 1 9 7 4 ) , H A U S E R - F E S H E A C H C A L C U L A T I O N OF F I S S I O N N E U T R O N SPECTRUMo 

F E R G U S O N * CATA B E I N G A N A L Y Z E D © 

A U C H A M P A U G H * MEASUREMENTS C C M P L E T E D o 

B O L D E M A N * MEASUREMENTS P L A N N E D o 

9 8 C A L I F O R N I U M 2 5 2 N E U T P C N C A P T U R E CROSS S E C T I O N 

6 Z H 5 E 1 Oo 0 KEV l O o O X Fo Jo MC CROSSON SRL 

A : ACCURACY 10 P E R C E N T I N RESONANCE I N T E G R A L o 
0 : TO E V A L U A T E CF P R O D U C T I O N o 

152034 2 5o 3 MV 1 Oo 0 MEV J A P 

STA T U S -

BRK 

A N L 

S R L 

ORL 

O R L 

K F K 

RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

A : ACCURACY R E Q U I R E D 1 0 TO 2 0 P E R C E N T o 
O : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW R E Q U E S T c 

- S T A T U S 

H A R V E Y * - PR 9 5 5 8 1 ( 1 9 5 4 ) . F I L E o 

M A G N U S S O N * - PR 9 6 1 5 7 6 ( 1 9 5 4 ) , P I L E o 

F O L G E R * - 6 8 W A S H 1 2 7 9 . T H E R M A L V A L U E o 

H A L P E R I N * - NSE 3 7 2 2 8 ( 1 9 6 9 ) , T H E R M A L V A L U E o 

B E M I S o - NSE 4 1 1 4 6 ( 1 9 7 0 ) , P I L E o 

E B E R L E * - K F K - 1 3 3 8 ( 1 9 7 1 ) , F I L E o 
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98 CALIFORNIUM 252 NEUTRCN FISSICN CROSS SECTION 

2 5 2 0 6 2 2So 3 MV 

2 5 2 0 6 2 So 0 0 MEV 

2 0 o 0 EV l O o O X 

1Oo 0 MEV 2 0 o 0 X 

RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

O : ENERGY D E P E N D E N C E WANTEDo 
0 : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M : NEW REOUESTo 

RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 
T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 

NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 
NEW REOUESTc 

S T A T U S 

O R L B E M I S o - N S E 4 1 1 4 6 ( 1 5 7 0 ) , F I L E o 

L A S MOORE* - P R / C 4 2 7 3 ( 1 9 7 1 ) , N U C L E A R E X P L O S I O N , 2 0 EV TO 5 MEVc 

ORL H A L P E R I N + - 0 R N L - 4 7 0 6 5 3 ( 1 9 7 1 ) . T H E R M A L V A L U E o 

J A P o ( 1 9 7 5 1 , NC D A T A I N THE ENERGY RANGE 5 TO 10 MEVo 

9 8 C A L I F O R N I U M 2 5 3 NEUTRON C A P T U R E CROSS S E C T I O N 

2 5 2 0 6 5 2 5o 3 MV l O o O MEV 2 J A F RCYUMOTO PNC 
H o M A T S U N O B U SAE 

A : ACCURACY R E Q U I R E D 10 TO 2 0 P E R C E N T o 
0 : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW REQUESTo 

S T A T U S S T A T U S 

ORL B E M I S t - NSE 4 1 1 4 6 ( 1 5 7 0 ) , F I L E o 

CCP A N U F R I E V + - AE 3 2 4 9 3 ( 1 9 7 2 ) , P I L E o E S T I M A T E D V A L U E 

9 8 C A L I F O R N I U M 2 5 3 NEUTRON F I S S I C N CROSS S E C T I O N 

252585 2 S o 3 MV l O o O MEV 

S T A T U S 

ORL B E M I S t - NSE 4 1 1 4 6 ( 1 9 7 0 ) , F I L E o 

S R L RUSCHEo - ANS 1 4 3 4 4 ( 1 9 7 1 ) , T H E R M A L V A L U E o 

L R L W I L D * - J I N 3 5 ( 4 ) 1 0 6 3 ( 1 9 7 3 ) . T H E R M A L o 

RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

A : ACCURACY R E Q U I R E D 1 0 TO 2 0 PERCENTo 
o : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 

T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 
NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 

M: NEW R E Q U E S T c 

- S T A T U S 

9 8 C A L I F O R N I U M 2 5 4 NEUTRON C A P T U R E CROSS S E C T I O N 

2 5 2 - 0 8 8 2 5 o 3 MV 1 Oo 0 MEV 2 0 o 0 X 2 J A P RoYUMOTO PNC 
H o M A T S U N O B U SAE 

O : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 
T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 

NEUTRON S H I E L D I N G OF S P E N T - F U E L TRANSPORT CASKo 

M! NEW R E Q U E S T , 

S T A T U S S T A T U S 

BRK H A R V E Y t - PR 9 5 5 8 1 ( 1 9 5 4 ) , F I L E o UPPER L I M I T o 

9 8 C A L I F O R N I U M 2 5 4 NEUTRCN F I S S I C N CROSS S E C T I O N 

2 5 2 0 6 3 2 5 o 3 WV l O o O MEV RoYUMOTO 
H o M A T S U N O B U 

PNC 
SAE 

0 : REACTOR B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N OF 
T R A N S - U R A N I U M N U C L I D E B U I L D - U P I N S P E N T F U E L o 

NEUTRON S H I E L D I N G OF S P E N T - F U E L T R A N S P O R T CASKo 
M: NEW REQUESTO 

S T A T U S 

J A P o ( 1 9 7 5 ) , NC E X P E R I M E N T A L CATA I N THE ENERGY RANGE FROM T H E R M A L TO 10 MEVo 

9 9 E T N S T E I N I U M ~ 2 5 3 NEUTRON F I S S I O N CROSS S E C T I O N 

2 4 1 - 1 2 5 MV l O o O KEV l O o O X USA Fo Jo MC CROSSON 

M: NEW R t U U E S T c 

S R L 
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F I S S I O N PRODUCTS NEUTRCN I N E L A S T I C CROSS S E C T I O N 

7 5 4 0 2 2 8 0 0 = KEV So 0 0 MEV CCF L o N c U S A C H E V F E I 

A : FROM 0 o 8 - 1 = 4 MEV A C C U R A C Y 1 3 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 1 3 P E R C E N T o 
FROM 1o 4 - 2o 5 MEV ACCURACY 1 5 P E R C E N T , 
P R I O R I T Y 2 ACCURACY I S P E R C E N T o 
FROM 2c 5 - SoO MEV ACCURACY 3 0 P E R C E N T . 
P R I O R I T Y 2 ACCURACY 3 0 P E R C E N T o 

0 : N E E D FOR F A S T REACTOR C A L C U L A T I O N o 
FOR MORE D E T A I L SEE I N T R O D U C T I O N o 

M: NEW R E O U E S T c 

F I S S I O N PRODUCTS A E S O R P T I O N CROSS S E C T I O N 

6 S Z d l t 2 So 3 MV S o O X 2 UK J o G c T Y R O R W I N 

o: FOR T H E R M A L R E A C T O R S ; 
I N T E G R A L R E Q U I R E M E N T FOR T O T A L F I S S I O N PRODUCT 

P O I S O N I N G I N I R R A D I A T E D F U E L o 

S T A T U S S T A T U S 

W I N o I N T E G R A L E X P E R I M E N T I N HECTOR P L A N N E D FOP A P R I L 1 9 7 5 

F I S S I O N PRODUCTS N E U T R C N C A P T U R E CROSS S E C T I O N 

655565 

7 1 4 Q 3 6 

2 5 o 3 MV 

1 OOo EV 

1 OOo 

2 0 o OX 

1 5 4 5 1 . 5 5o 0 0 KEV 1 Oo 0 MEV CCP 

J c L : S Y M O N O S AUA 

O : RESONANCE P A R A M E T E R S A L S O R E Q U I R E D o 
S , P AND D WAVE S T R E N G T H F U N C T I O N S NEEDEDo 

O : D E S I R E D FOR T H E O R E T I C A L P R E D I C T I O N S OF CROSS 
S E C T I O N S FOR MASSES 8 O - I 6 O 0 

M o N o N I K O L A E V F E I 

A V E R A G E C A P T U R E C R O S S S E C T I O N FOR L U M P E D F I S S I O N 
P R O D U C T S . S T A B L E . L O N G - L I V E D AND E Q U I L I B R I U M 
F I S S I O N P R O D U C T S 

DATA FOR F I S S I O N P R O D U C T S OF u - 2 3 5 . U - 2 3 8 . 
P U - 2 3 9 AND P U - 2 4 C ARE OF GREAT I N T E R E S T o 

S E E G E N E R A L COMMENTS I N THE I N T R O D U C T I ONo 

L c N 3 USACHEV F E I 

FROM Oo 5 - IOC' KEV ACCURACY 8 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 7 P E R C E N T o 
FROM O o 1 - Oc 8 MEV ACCURACY 1 5 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 1 4 P E R C E N T o 
FROM O 0 8 - 4o 5 MEV ACCURACY 4 8 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 4 8 P E R C E N T o 
A B O V E 4 o 5 MEV R E Q U I R E M E N T S 2 T I M E S WEAKERo 
NEED FOR FAST REACTOR C A L C U L A T I O N S o 
FOR MORE D E T A I L SEE I N T R O D U C T I O N 
NEW REQUESTc 

F I S S I O N PRODUCTS A B S O R P T I O N R E S O N A N C E I N T E G R A L 

6 5 2 4 9 5 Oo 5 5 EV 2o 0 0 MEV 1 Oc 0 X J 0 G 0 T Y R O R W I N 

0 : FOR T H E R M A L R E A C T O R S o 
I N T E G R A L R E Q U I R E M E N T FOR T O T A L F I S S I O N PRODUCT 

P O I S O N I N G I N I R R A D I A T E D F U E L o 

S T A T U S 

W I N c I N T E G R A L E X P E R I M E N T I N HECTOR P L A N N E D FCR A P R I L 1 9 7 5 

S T E E L NEUTRON C A P T U R E CROSS S E C T I O N 

7.14C 35 EV 8OC0 KEV CCP McNo N I K O L A E V F E I 

Q : R A T I O S WANTED R E L A T I V E TO U - 2 3 5 F I S S I O N , B - 1 0 . 
L 1 - 6 , HE— 3 AND H - l S T A N D A R D S o 

A : 1 0 PERCENT B E L O W , 2 0 P E R C E N T ABOVE 1 0 0 KEV WANTEDo 
O : S E E GENERAL COMMENTS I N THE I NTRODUC T I ONo 

A N A L Y S I S OF F A S T C R I T I C A L A S S E M B L I E S I N D I C A T E S 
THAT T H E C A P T U R E C R O S S S E C T I O N OF S T A I N L E S S 
S T E E L I S MUCH GREATER THAN C A L C U L A T E D FROM 
M I C R O S C O P I C DATAo 

F I R S T P R I O R I T Y B E C A U S E I T I S D I F F I C U L T TO E V A L U A T E 
S T E E L C A P T U R E CROSS S E C T I O N TO R E Q U E S T E D 
ACCURACY FROM M A C R O S C O P I C E X P E R I M E N T S ONLYo 

M: S U B S T A N T I A L M O D I F I C A T I O N S O 

Z 5 4 0 1 5 So 0 0 KEV 1 Oo 0 MEV L o N c U S A C H E V F E I 

FROM Oo 5 
P R I O R I T Y 
FROM O o 1 
P R I O R I T Y 
FROM O 0 8 
P R I O R I T Y 
ABOVE 4 o 5 MEV R E Q U I R E M E N T S 2 T I M E S W E A K E R , 
NEED FOR F A S T REACTOR C A L C U L A T I O N S o 
FOR MORE D E T A I L SEE I N T R O D U C T I O N o 
NEW REQUESTo 

1 0 0 K E V ACCURACY 1 1 P E R C E N T , 
ACCURACY 1 1 P E R C E N T o 
O 0 8 MEV ACCURACY 1 5 P E R C E N T . 
ACCURACY I S P E R C E N T o 
4o 5 MEV A C C U R A C Y 2 0 P E R C E N T . 
ACCURACY 2 0 PERCENTo 

FISSION LIST PACE IIolll 



III. i 

III. Fusion Reactor Development 

III.A. Introduction 

This is the second publication by the Agency of an 
international nuclear data request list for fusion research 
and reactor development. The previous publication was 
report INDC(NDS)-57 issued in December 1973. 

The present list contains 329 data requests from 
five Member States - France, the Federal Republic of 
Germany, the Soviet Union, the United Kingdom and the 
United States. Since the previous publication the 
requests from the United States have been revised ex-
tensively, and those from the United Kingdom have been 
qualified by new prefacing remarks concerning priorities 
in their fusion programme. 

Since the data request list for fusion is being 
produced for the first time as part of WRENDA, no lists 
of satisfied and withdrawn requests have been produced. 

Although many of the comments in the introduction 
to the previous list remain valid, the nev; requests seem 
to be based on improved conceptual designs and sensitivity 
studies. It should be noted that some requestors specifically 
ask for evaluations of existing data rather than for new 
measurements. 



III.ii 

III.B. Supplementary Information from Contributors 

1. France: 

In a letter appended to the data requests received 
from France in 1973i R. Joly cautions that the requests 
should be considered with prudence because without a 
model which permits determination of the consequences 
of uncertainties in nuclear data on the performance of 
a fusion reactor, data needs cannot be established by 
rigorous means. 

2. The United Kingdom: 

In a letter appended to the data requests received 
from the UK in 1973, B. Rose states that the requests are 
for information and that in many cases it is not known 
whether existing data might satisfy certain requests. 
This implies that the requests may be either for measure-
ment or for evaluation and that it has not yet proved 
possible to identify each request as being for one or 
the other. The priority designations are based on the 
Agency-developed Priority Criteria of Section III.C. 

The following addendum was communicated to the Agency 
by C.A. Uttley in April 1975 on behalf of the United 
Kingdom Nuclear Data. Committee's Subcommittee for Fusion: 

At present the requests from the UK should still not 
be interpreted as requests for measurements. Initial 
emphasis will be placed on stainless steel as the main 
structural material. The relevant cross sections of the 
components - Fe, Cr and Ni - will be evaluated as a first 
step in defining further data requirements. 



Ill.iii 

Over the next six months data requirements for interpretation 
of integral experiments on LiP systems are expected to become 
apparent. Immediate data requirements are for inelastic .excitation 

19 
cross sections to the first few excited states of F for incident 
neutron energies of less than 1 MeV to 15 MeV with an accuracy of 
10 to Yjfo and for partial excitation cross sections for different 
modes of ̂ Li (n,n'a t) to interpret tritium production. A review 19 
of existing data for inelastic cross sections of F and theoretical 
calculations for ^Li (n, n'a t) are in progress. 

3. The Federal Republic of Germany: 

The following comments regarding the data requests from Germany 
were communicated to the Agency in 1973 by S. Cierjacks: 

It has been shown3 that in principle a large number of fusion 
reactions can be considered for energy production in a thermo-
nuclear reactor. The three most important reactions are the 
following: 

4He (3.52 MeV) + n (14.O6 MeV) 
^He (3.67 MeV) + p (14.67 MeV) 
T (1.01 MeV) + p (3.03 MeV) 
3He (0.82 MeV) + n (2.45 MeV) 

Among these the D + "^He-reaction is - from a theoretical point 
of view - the most, interesting process, since both reaction products 
are stable charged particles. Their energy should thus be easily 
utilized, and there might even be a possibility for direct conversion 
of the kinetic energy to electric power. However, 3He is a very 
scarce component in the natural isotopic composition of helium, and 
consideration of net power yields attainable with the above reactions 
shows that this quantity for the D + T-process exceeds the yield for 
the D + 3He- and the D + D-rea,ction by two and three orders of mag-
nitude, respectively. Therefore, from the present stage of knowledge, 
the first prototype reactor will be most probably a DT-reactor. 

D + T 
D + 3He 
2D + 2D 

3 V.S. Crocker, S. Blow and C.J.H. Watson, Nuclear Data for Reactors, 
(Proc. Conf., Helsinki, 1970), IAEA, Vienna, 1970, Vol. I, p. 67. 
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Accepting this point of view, it is apparent that a large 
number of neutron data are necessary. In general various data 
for a large number of promising materials are required from 
thermal energies up to 15 MeV. A complete list of presently 

4 
interesting materials and reactions has been given elsewhere. 
While for most of the elements under consideration sufficiently 
accurate data are available from thermal values up to MeV, 
there is a considerable lack of experimental information in the 
energy range from 1 - 15 MeV. An inspection of the lists of 
materials which might be used in thermonuclear reactors shows 
that the body of nuclear data needed for fusion purposes will 
presumably exceed even the data requirements for the develop-
ment of fission reactors. Despite the tremendous extent of 
overall data heeds, the present German request list contains only 
data requirements for five of the most important elements: Li, 
Be, F, Nb, Mo. The primary criteria leading to this selection 
arise from priority considerations elaborated in the national 
Memorandum on Fusion Reactor Technology. Major effort in the 
near future will be devoted to tests of computer codes and the 
reliability of microscopic neutron data. This can be achieved 
by comparison of experimentally determined and calculated results 
for the characteristic physical parameters (Tritium-breeding 
ratio, space-dependent neutron ajid power distribution etc. ) of 
simple test blankets without any structural material. Our 
understanding of the present request list is, that only the needs 
for the next few years' programme are included. As thermonuclear 
research proceeds, new requests will subsequently be added in the 
coming years. 

The present compilation is a combined list of the three Research 
Centers, Kernforschungszentrum Karlsruhe, Kernforschungsanlage 
Juelich and Max-Planck Institut fuer Plasmaphysik, Garching, which 
are the main laboratories involved in the national fusion reactor 
technology programme. Priority assignments are due to the criteria 
developed previously by the Agency and the International Fusion 
Research Council. Status information has been elaborated by S.Cierjacks 
and R. Meyer, Kernforschungszentrum Karlsruhe, as of June 1972. 

4 M. Neve de Mevergnies and A. Paulsen in "Survey of Fusion Reactor 
" Technology", Report EUR 4873e (1972), p. 277. 
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III.C. Priority Criteria 

.The priority criteria which appear in this section were 
developed by the Agency with the assistance of the 
International Fusion Research Council (iFRC), the INDC 
and many scientists engaged in fusion research. Presently 
they are the basis of the priority assignments for the 
requests from the United Kingdom and the Federal Republic 
of Germany. 

Priority Criteria for Nuclear Data Requests 
in Controlled Fusion Research (CFR) 

Priority 1 

In general highest (first) priority shall be assigned 
to those nuclear data upon which some important aspect of 
CFR is immediately contingent. Specifically Priority 1 
shall be assigned to requests for nuclear data which 

1. are required for evaluation of the feasibility of 
a proposed CF reactor concept or 

2. are required for immediate application of plasma 
phenomena in a fusion reactor context, or 

3. are essential for application of a material which is 
of conceptual importance in CFR, or 

4. are required for an important decision involving 
allocation of resources or redirection of research effort 
in CFR programmes, or 

5. are necessary to develop some important aspect of current 
CFR programmes to a level consistent with progress in 
other aspects of these programmes. 
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Priority 2 

Priority 2 shall be assigned to nuclear data which 

1. are required for evaluation of materials of high potential 
utility in current CF reactor designs, or 

2. are expected to contribute to significant progress in CFR 
or reactor design studies in the near future. 

Priority 3 

Priority 3 shall be assigned to nuclear data which 

1. are of use in current design studies but are not of 
crucial importance, or 

2. are not of immediate importance for CFR but which have 
probability of becoming important as CFR programmes 
develop. 

Priority 4 

Priority 4 shall be assigned to nuclear data which 

1. fill out the body of information needed for fusion 
reactor technology, or 

2. are of potential interest for CFR but which cannot bo 
assigned more definite priority at present. 
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III.D. Index to Fusion List 

T A R G E T 

1 H Y D R O G E N 2 
1 H Y D R O G E N 3 
2 H E L I U M 3 
3 L I T H I U M 6 
3 L I T H I U M 7 
4 B E R Y L L I U M 9 
5 B O R O N 1 0 
6 C A R B O N 
6 C A R B O N 1 2 
6 C A R B O N 1 3 
7 N I T R O G E N 1 4 
8 O X Y G E N 
9 F L U O R I N E 1 5 
1 3 A L U M I N U M 2 7 
1 4 S I L I C O N 
1 8 A R G O N 4 0 
2 2 T I T A N I U M 
2 3 V A N A D I U M 
2 4 C H R O M I U M 
2 4 C H R O M I U M 5 2 
2 5 M A N G A N E S E 5 5 
2 6 I R O N 
2 6 I R O N 5 4 
2 6 I R O N 5 8 
2 8 N I C K E L 
2 8 N I C K E L 5 8 
2 8 N I C K E L 6 0 
2 9 C O P P E R 
2 9 C O P P E R 6 3 
3 0 Z I N C 6 6 
4 0 Z I R C O N I U M 
4 1 N I O B I U M 5 3 
4 2 M O L Y B D E N U M 
4 7 S I L V E R 1 0 9 
7 4 T C N G S T E N 
8 2 L E A D 
8 2 L E A D 2 04 
8 3 B I S M U T H 2 0 9 
9 0 T H O R I U M 2 3 2 
92 U R A N I U M 2 3 8 

o o o o o o o o e o o o o o o 
O O O O O O O O O O O O O O O 
o o o o o o o o o o o o o o o 
O O O O O O O O O O O O O O O 

o o o o o o o o c o o o o o o 
o o o o o e o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o e o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
O 0 0 o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 

P A G E 

He- 1 
llo 1 
IIo 1 
H o 1 
IIo 3 
IIo 4 
IIo 5 
IIo 5 
IIo 5 
IIo 5 
IIo 6 
IIo 6 
IIo 6 
IIo 7 
IIo 8 
IIo 8 
IIo 8 
IIo 8 
IIo 1 0 
IIo 11 
IIo 11 
IIo 11 
IIo 1 2 
IIo 1 2 
IIo 1 3 
IIo 1 3 
IIo 1 4 
IIo 1 4 
IIo 1 4 
IIo 1 5 
IIo 1 5 
IIo 1 5 
IIo 1 7 
IIo 1 8 
IIo 1 8 
IIo 19 
IIo 1 9 
IIo 1 9 
IIo 19 
IIo 2 0 



III. E. DATA REQUEST LIST FOR FUSION REACTOR DEVELOPMENT 



1 HYDROGEN 2 NEUTRCN N.2N 

15Z0S4 1 So 0 MEV 2 FR Ao M I CHAUDON BRC 

A : ACCURACY R E Q U I R E D TO B E T T E R T H A N 2 0 P E R C E N T o 
M: NEW REQUESTo 

1 HYDROGEN 3 N I U T R C N N . 2 N 

112295 15o 0 MEV 2 FR A o M I C H A U D O N BRC 

A : ACCURACY. R E Q U I R E D TO B E T T E R T H A N 2 0 P E R C E N T o 
M: NEW R E Q U E S T o 

2 ~ H E L I U M 3 NEUTRON N . F 

2 - £ 2 5 S f 1o 0 0 KEV 15o 0 MEV l O o O X 1 FR A o M I C H A U D O N BRC 

M : NEW REQUESTo 

STA TUS S T A T U S 

GA CO S T E L L O + - NSE 3 9 4 0 9 ( 1 9 7 0 ) . D A T A 0 o 3 TO l o l MEV W I T H 10 P E R C E N T A C C U R A C Y o 

GA C O S T E L L O * - 7 0 ANL 7 4 ( 1 9 7 0 ) . R E V I E W o 

GEL L I S K I E N + - 7 2 V I E N N A 1 3 5 . FROM E V A L U A T I O N OF I N V E R S E R E A C T I O N , D A T A Oo 2 TO 9 MEVo 

2 H E L I U M 3 _ H E L I U M - 3 _ _ H E L I U M - 3 , 2 P 

241245 1 OOo KEV So 0 0 MEV 1 S o O X 3 USA J o R o M C N A L L Y O R L 

0 : TO E V A L U A T E A D V A N C E D F U E L S o 
E V A L U A T I O N AND M E A S U R E M E N T S NEEDEDo 

M: NEW REQUESTO 

3 L I T H I U M 6 N E U T R O N ~ o l F F E R E N T I A L ~ E L A S T I C C R 0 S S ~ S E C T 1 0 N 

222260 l o 0 0 MEV 1 5 o 0 MEV l O o O X 2 GER ' D o D A R V A S J U L 
H o K U E S T E R S K F K 

Q : A D D I T I O N A L A N G U L A R D I S T R I B U T I O N S ABOVE 6 MEV AND 
AN I M P R O V E M E N T I N A C C U R A C Y BELOW 6 MEV R E O U I R E D o 

0 : C A L C U L A T I O N OF N E U T R O N T R A N S P O R T o 

222061 1o 0 0 KEV 1 So 0 MEV 2 0 o O X 3 UK R o H A N C O X HAR 

0 : FOR S H I E L D I N G C A L C U L A T I O N S o 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

224001 4o 0 0 MEV 1 5 o 0 MEV l O o O X 2 CCP I o N o G O L O V I N KUR 

O : R E F I N E M E N T OF DATA BELOW 7 MEV AND A D D I T I O N A L D A T A 
A B O V E 7 MEV R E Q U l R E D o 

0 : C A L C U L A T I O N OF NEUTRON T R A N S M I S S I O N o 

2 3 2 1 1 0 1 1 4o 0 MEV l O o O X 1 FR D o B R E T O N FAR 

0 : E V A L U A T I O N OF N E U T R O N B A L A N C E o 

3 _ L I T H I U M 6 _ " NEUTRCN ~ ~ DOUEL E~ D7 F F E R E N T J AL ~ 7 N E L A ST I C ~ C R 0 S S ~ S E C T I ON 

23Z11S I S o O MEV 2 0 o OX 3 UK R o H A N C O X HAR 

M : NEW R E Q U E S T o 

3 L I T H I U M 6 " " N E U T R O N T O T A L ~ P H O T O N " P R O D U C T I O N ~ C R O S S ~ S E C T T O N 

12S00& 9o 0 0 MEV 1 5 o 0 MEV I S o O X 2 CCP I O N O G O L O V I N KUR 

O : GAMMA RAY P R O D U C T I O N C R O S S S E C T I O N S AND GAMMA RAY 
S P E C T R A ARE R E Q U l R E D o 

O : GAMMA RAY H E A T I N G AND S H I E L D I N G C A L C U L A T I O N S o 

5 L I T H I U M E _ N E U T R O N D O U B L E D I F F E R I N T I A L N i u T R O N - E M I I I L O N C R O I I I E C T F O N 

122264 1 So 0 MEV 2 0 o 0 X 2 GER D o D A R V A S J U L 
H o K U E S T E R S K F K 

Q : SECONDARY ENERGY AND A N G U L A R D I S T R I B U T I O N S WANTEDo 
NEUTRON S P E C T R A UP TO M A X I M U M E N E R G I E S ARE 

R E Q U I R E D © 
NEUTRON A N G U L A R D I S T R I B U T I O N S AT A FEW E N E R G I E S 

WOULD BE U S E F U L o 
O : FOR C A L C U L A T I O N S OF NEUTRON T R A N S P O R T AND 

S H I E L D I N G o 
M : NEW R E Q U E S T o 

1A1250 1 4 o 0 MEV 1Oo OX 2 U S A L o S T E W A R T L A S 

Q : S P E C T R A AT S E V E R A L A N G L E S R E Q U l R E D o 
MUST RECORD N E U T R O N S DOWN TO A FEW HUNDRED KEVo 

M: NEW R E Q U E S T o 
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3 LITHIUM 6 

Z221S1 

Z2AQQ3 

1 5o 0 KEV 

I S o O MEV 

l O o O X 

l O o O X 

CODARVAS 
H o K U E S T E R S 

J U L 
K F K 

A : ENERGY R E S O L U T I O N OF 0 o 2 TO Oo 5 MEV WOULD BE 
S U F F I C I E N T o 

0 : FOR S H I E L D I N G A N D C A L C U L A T I O N OF H E A T G E N E R A T I O N 

P I 0 N 0 G O L O V I N KUR 

0 : NEUTRON I C S C A L C U L A T I O N S AND ENERGY D E P O S I T I O N I N 
B L A N K E T M A T E R I A L S o 

3 L I T H I U M 6 NEUTRCN 

2i2 062 3 OOo KEV 1 So 0 MEV S o O X O o D A R V A S 
H o K U E S T S R S 

J U L 
KFK 

0 : T O T A L T R I T I U M P R O D U C T I O N R E O U I R E D o 
A : ENERGY R E S O L U T I O N SHOULD REPRODUCE TRUE SHAPEo 
O : FOR D E T E R M I N A T I O N OF MORE A C C U R A T E T R I T I U M 

B R E E D I N G R A T I O S o 

2 2 3 0 0 2 1OOo KEV 3o 0 0 MEV CCP I 0 N 0 G O L O V I N KUR 

0 : FOR T R I T I U M B R E E D I N G AND ENERGY D E P O S I T I O N 

2 3 2 0 0 2 3 ° 0 0 MEV I A o 0 MEV 5 o OX FR D o B R E T O N FAR 

0 : FOR E V A L U A T I O N OF N E U T R O N B A L A N C E o 

3 L I T H I U M 6 NEUTRON 

1&211Q So 0 0 KEV I S o O MEV S o O X I GER M o K U E C H L E KFK 

0 : S T A N D A R D o 
M: NEW R E Q U E S T o 

S T A T U S : S T A T U S 

HAR U T T L E Y * - A E R E - F R / N P 1 9 5 < 1 9 7 2 ) , EV A L U A T I C N o 

HAR U T T L E Y + - A E R E - F R / N P 2 0 2 4 < 1 9 7 4 1 . E V A L U A T I O N o 

HAR C L E M E N T * - A E R E - R - 7 0 7 S ( 1 9 7 2 ) , D A T A 1 SO KEV TO 3 o 9 MEVo S A N D W I C H D E T E C T O R o LOWER THAN OTHER RECENT 
DATAO 

HAR C 0 A T E S + - 7 2 V I E N N A 1 0 5 . CATA 1 TO 5 0 0 K E V o 

HAR C O A T E S + - A E R E i F R / N P 2 0 3 5 C 1 9 7 4 ) , DATA l o 5 TO 5 0 0 K E V 

CAD F O R T * - 7 2 V I E N N A 1 1 3 . DATA 2 0 KEV TO 1 7 0 0 KEVo DATA R E M A I N P R E L I M I N A R Y DUE TO U N C E R T A I N T Y I N 
L I - 6 C O N T E N T OF G L A S S S C I NT I L L A T O R S o 

MHG S T E P H A N Y + - U S N D C - 9 1 2 9 ( 1 9 7 3 ) . P R E L I M I N A R Y V A L U E AT 9 6 4 K E V o 

A N L P O E N I T Z o - ZP 2-6E 3 5 9 ( 1 9 7 4 ) . D A T A 9 0 KEV TO l o 5 MEV 

I R T FR l E S E N H A N o - I N T E L - R T - 7 0 1 1 - 0 0 1 ( 1 9 7 4 I , D A T A 1 TO 1 5 0 0 K E V o H I G H E R THAN OTHER R E C E N T MEASUREMENTSo 

ORE 0 V E R L E Y + - N P / A 2 2 1 5 7 3 ( 1 9 7 4 ) , DATA O o 1 TC l o 8 MEV 

HAR L Y N N o - E X P E R I M E N T P L A N N E D FOR L A T E 1 9 7 S o 

N B S L A M A Z E + - I N PROGRESS 2 0 0 K E V TO l o 5 MEV R E L A T I V E TO B L A C K D E T E C T O R o 

N B S M E I E R * - E X P E R I M E N T P L A N N E D NEAR RESONANCE W I T H A S S O C I A T E D P A R T I C L E T E C H N I Q U E o 

3 L I T H I U M 6 D E U T E R C N " 5 7 N 

Z S . I S t e 1 OOo KEV 1 Oo 0 MEV 1 5 , O X , 2 USA J o R o M C N A L L Y O R L 

o : BREAK UP I N T O H E - 3 AND A N A L P H A P A R T I C L E o 
O : TO E V A L U A T E A D V A N C E D F U E L S o 

E V A L U A T I O N AND M E A S U R E M E N T S NEEDEDo 
M: NEW R E Q U E S T o 

3 L I T H I U M t H E L I U M - 3 H E L I U M - 3 . P 

2 4 1 2 & & 1OOo KEV 5o 0 0 MEV 1 5 o O X 2 USA J o R o M C N A L L Y ORL 

0 : BREAK UP I N T O TWO A L P H A S WANTEDo 
0 : TO E V A L U A T E A D V A N C E D F U E L S o 

E V A L U A T I O N AND M E A S U R E M E N T S NEEDEDo 
M : NEW R E Q U E S T o 

3 L I T H I U M 6 L I T N I U M - 6 L I T H I U M - 6 • T 

l i l S A t 2 OOo KEV So 0 0 MEV I S o O X 2 USA J o R o M C N A L L Y ORL 

0 : T O T A L T R I T O N P R O D U C T I O N CROSS S E C T I O N WANTEDo 
0 : TO E V A L U A T E A D V A N C E D F U E L S o 

E V A L U A T I O N AND M E A S U R E M E N T S NEEDEDo 
M : NEW R E Q U E S T . 

3 L I T H I U M 6 L I T H I U M - 6 L I T H U h S . H E L I U M - 3 

2&12&2 2 0 0 , KEV 5 , 0 0 MEV 1 5 , O X 2 USA J o R o M C N A L L Y O R L 

0 : T O T A L H E - 3 P R O D U C T I O N C R O S S S E C T I O N W A N T E D , 
O : TO E V A L U A T E A D V A N C E D F U E L S , 

E V A L U A T I O N AND MEASUREMENTS N E E D E D , 
M : NEW R E Q U E S T , 

FUSION LIST PAGE III, 2 



3 L I T H I U M 6 L I T H I U M - 6 L I T H I U M - 6 . A L P H A 

141246 2 COo KEV SoOO MEV I S o O X J o R o M C N A L L Y ORL 

O : CROSS S E C T I O N FOR P R O D U C T I O N OF 3 A L P H A P A R T I C L E S , 
o : TO E V A L U A T E A D V A N C E D F U E L S o 

E V A L U A T I O N AND M E A S U R E M E N T S NEEDEDo 
M : NEW R E O U E S T o 

3 L I T H I U M 7 D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

122066 l o 0 0 MEV 

122061 1o 0 0 KEV 

1 So 0 MEV 

1 5 o 0 MEV 1 So OX 

O o D A R v A S 
H o K U E S T E R S 

J U L 
KFK 

A D D I T I O N A L D I S T R I B U T I O N S BETWEEN 2 AND 
R E Q U I R E D I N S T E P S OF OoS TO 1 MEVo 

FOR C A L C U L A T I O N OF N E U T R O N T R A N S P O R T o 

RoHANCOX 

0 : FOR S H I E L D I N G C A L C U L A T I O N S o 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

22400S 2o 0 0 MEV 1 So 0 MEV l O o O X P I o N o G O L O V I N KUR 

Q : R E F I N E M E N T OF OATA BELOW 7 MEV AND A D D I T I O N A L OATA 
A B O V E 7 MEV R E Q U l R E D o 

0 : FOR T R I T I U M B R E E D I N G AND ENERGY D E F O S I T I O N o 

222003 1 Ao 0 MEV 1 OoOX FR C o B R E T O N FAR 

0 : E V A L U A T I O N O F N E U T R O N B A L A N C E , 

" 1 N E L A S T I C ~ C R O S S ~ S E C T l o N 3 L I T H I U M 7 

122Q6S SOOo K E V 1 5 , 0 MEV l O o O X GER Do OARVAS 
H o K U E S T B R S 

J U L 
K F K 

Q : CROSS S E C T I O N FOR Oo 4 7 8 MEV L E V E L R E Q U l R E D o 
0 : FOR S H I E L D I N G E S T I M A T E S AND C A L C U L A T I O N OF HEAT 

G E N E R A T I O N o 

224006 1 So 0 MEV 1 5 , OX P I o N o G O L O V I N KUR 

a : CROSS S E C T I O N FOR 0 , 4 7 8 MEV L E V E L R E Q U I R E D , 
O : NEUTRON I C S C A L C U L A T I O N S AND ENERGY D E P O S I T I O N , 

3 L I T H I U M 7 N E U T R C N ENERGY D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

122113 1 5 , 0 MEV 2 0 , O X UK RoHANCOX 

M : NEW R E Q U E S T , 

3 L I T H I U M 7 T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

224010 9 , 0 0 MEV 1 5 , 0 MEV 1 5 , 0 X 1 CCP l o N o G O L O V l K l KUR 

Q : GAMMA RAY P R O D U C T I O N CROSS S E C T I O N S AND GAMMA RAY 
S P E C T R A ARE R E Q U l R E D o 

O : GAMMA RAY H E A T I N G AND S H I E L D I N G C A L C U L A T I O N S o 

3 L I T H I U M 7 N E U T R C N 

222021 1 5 , 0 MEV 2 0 o 0 X D o D A R V A S 
H o K U E S T E R S 

J U L 
K F K 

0 : T H R E E OR FOUR OATA P O I N T S U S E F U L , 
0 : FOR E S T I M A T E S O F N E U T R O N M U L T I P L I C A T I O N , 

Z240QS 1 5 , 0 MEV P I o N o GOLOV I N KUR 

Q : SECONDARY ENERGY A N D A N G U L A R D I S T R I B U T I O N S AT 
1 4 TO 1 5 MEV R E Q U l R E D o 

O : B L A N K E T NEUTRON I C S C A L C U L A T I O N S o 

3 L I T H I U M 7 D O U B L E D I F F E R E N T I A L N E U T R O N - E M I S S I O N CROSS S E C T I O N 

241251 1 4 , 0 MEV l O o O X 1 USA L o S T E W A R T 

0 : S P E C T R A AT S E V E R A L A N G L E S R E Q U I R E D , 
MUST RECORD N E U T R O N S DOWN TO A FEW HUNDRED KEVo 
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1A1Z12 1 So 0 MEV 1 So OX 2 USA R o H A I G H T L R L 

O : HYDROGEN P R O D U C T I O N R E O U I R E D o 
M : NEW R E O U E S T o 

1 3 A L U M I N U M 2 7 N E U T R O N T O T A L A L P H A PRODUCT I O N C R O s i I E C T I O N 

2£U22& 1 SoO MEV I S o O X 2 USA R o H A I G H T 

0 : H E L I U M P R O D U C T I O N R E Q U I R E O o 
M : NEW R E O U E S T o 

2A1Z2S 1 So 0 MEV I S o O X 2 USA D o D U D Z I A K L A S 

0 : E V A L U A T I O N W I T H U N C E R T A I N T Y - F I L E S R E O U I R E D o 
0 : E V A L U A T I O N OF R A D I A T I O N DAMAGE I N A L C O I L S AND 

S T R U C T U R E S o 
U N C E R T A I N T Y F I L E S R E Q U I R E D TO PERFORM CROSS 

S E C T I O N S E N S I T I V I T Y A N A L Y S I S FOR F U S I O N D E V l C E S o 
M : NEW R E Q U E S T o 

1 4 S I L I C O N NEUTRON D O U B L E D I F F E R E N T I A L N E U T R O N - E M I S S I O N C R O S S S E C T I O N 

24122S BoOO MEV 1 So 0 MEV l O o O X 2 USA Go H O P K I N S GA 
V o J o O R P H A N S A I 

O : MUST RECORD N E U T R O N S DOWN TO A FEW HUNDRED KEVo 
M: NEW R E Q U E S T o 

1 4 S I L I C O N NEUTRON T O T A L A L P H A PRODUCT I O N CROSS S E C T I O N 

2312B0 I S o O MEV I S o O X Go H O P K I N S 
V o J o O R P H A N 

GA 
S A I 

H E L I U M P R O D U C T I O N R E Q U I R E O o 
NEW R E Q U E S T o 

1 8 ARGON 4C NEUTRCN 

2A12B2 1 So 0 MEV I S o O X USA D o D U D Z I A K L A S 

Q : E V A L U A T I O N R E Q U I R E D o 
O : TO E V A L U A T E A R - 3 9 P R O D U C T I O N I N A I R AROUND F U S I O N 

T E S T R E A C T O R S o 
M: NEW R E Q U E S T o 

2 2 T I T A N I U M NEUTRGN I N E L A S T I C CROSS S E C T I O N 

222MS 3 o 0 0 MEV 1 4 o 0 MEV FR D o B R E T O N FAR 

0 : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

2 2 T I T A N I U M N E U T R C N 

ZZZSIO 1 4 o 0 MEV l O o O X 3 FR D o B R E T O N FAR 

0 : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

2 2 T I T A N I U M N i u T R C N N . P 

222S11 1 4 o 0 MEV l O o O X 3 FR D o B R E T O N FAR 

o : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

2 2 - T I T A N I U M " " " " N E U T R O N ~ N T A L P H A 

232212 1 4 o 0 MEV l O o O X 3 FR D o B R E T O N FAR 

O : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

I 5 " A N A D I U M N E U T P C N E L A S T I C ' C R O S I " S E C T I O N = 

224223 2o 0 0 MEV I S o O MEV l O o O X 1 CCP I o N o G O L O V I N 

O : P O T E N T I A L USE A S S T R U C T U R A L M A T E R I A L o 
FOR D E T E R M I N A T I O N OF N E U T R O N T R A N S M I S S I O N o 

2 3 V A N A D I U M NEUTRCN I N E L A S T I C CROSS S E C T I O N 

3o 0 0 MEV 1 4 o 0 MEV l O o O X 2 FR Do BR ETON FAR 

0 : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

I A ' V A N A D I U M - ~ NEUTRON EN1RGY~C IFPIRINTIAL~INILAITIC"CR0I5~SECTl5N 

Z2A2ZA 2o 0 0 MEV I S o O MEV 1 5 o O X 1 CCP I O N O G O L O V I N KUR 

0 : NEUTRON I C S C A L C U L A T I O N S FOR B L A N K E T AND S H I E L D o 

F U S I C N L I S T P A G E I lie 8 



23 VANADIUM NEUTRCN ENERGY DIFFERENTIAL INELASTIC CROSS SECTION (CONTINUED) 

S T A T U S — S T A T U S 

A E A L M E N * - 7 C H E L S I N K I 2 3 4 9 ( 1 9 7 0 ) • 1 5 L E V E L S FROM 2 TO 4 o 5 MEV 

A N L S M I T H * - U S N D C - 7 9 ( 1 9 7 3 ) . WCRK I N PROGRESS TO 4 MEVo 

2 3 V A N A D I U M " ~ NEUTRCN C A P T U R E C R o i s S i c T I Q N 

ZZ4SZ2 l o O O KEV 2o 0 0 MEV 1 SoOX 1 CCP 

o : 

I o N o G O L O V I N KUR 

NEUTRON A B S O R P T I O N . GAMMA RAY H E A T I N G , AND 
P R O D U C T I O N OF H I G H E R I SOTOPESo 

zz&azs i Ao o MEV 1 5o OX 1 CCP 

0 : 

I o N o G O L O V I N KUR 

NEUTRON A B S O R P T I O N . GAMMA RAY H E A T I N G . AND 
P R O D U C T I O N OF H I G H E R I SOTOPESo 

R P I S T I E G L I T Z : - N F / A 1 C 3 5 9 2 ( 1 9 7 1 ) . D A T A 1 0 0 EV TO 2 0 0 K E V o 

ORL M A C K L I N * - L S N D C - 3 1 4 8 ( 1 9 7 2 ) . D A T A 3 TO 5 0 0 KEV I N PROGRESSo 

HAR C O A T E S - MEASUREMENT P L A N N E D FOR L A T E 1 9 7 = o 

2 3 V A N A D I U M NEUTRCN T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

2Z3SZS 3 0 0 o KEV 1 5 o 0 MEV 1 SoOX 1 CCP 

o : 
o : 

I O N O G O L O V I N KUR 

GAMMA RAY SPECTRUM A L S O » A N T E D o 
GAMMA RAY H E A T I N G C A L C U L A T I O N S o 

Z41Z2A 8 o 0 0 ME V I S o O MEV ' 1 S o O X 3 U S A 

M: 

F o G o P E R E Y O R L 

NEW R E Q U E S T , 

2 3 V A N A D I U M NEUTRCN N , 2N 

22S0ZZ 2o 00 MEV I S o O MEV I S o O X 1 CCP 

o : 

I o N o G O L O V I N KUR 

NEUTRON B L A N K E T C A L C U L A T I O N S , 

Z2&Q&6 14o 0 MEV 1 S o O X 1 CCP 

o : 

o : 

I O N O G O L O V I N KUR 

ENERGY AND ANGULAR D E P E N D E N C E OF SECONDARY 
N E U T R O N S R E O U I R E D o 

NEUTRON B L A N K E T C A L C U L A T I O N S o 

Z . 2 2 . 0 1 3 1 4 o 0 MEV l O o O X 2 FR 

o : 

0 , B R E T O N FAR 

P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L , 

2 3 V A N A D I U M N E U T R C N D O U B L E D I F F E R E N T I A L N E U T R O N - E M I S S I O N C R O S S S E C T I O N 

ZH2B3 SoOO MEV 1 5o 0 MEV 1 5 o O X 3 USA 

o : 
M : 

F o G o P E R E Y ORL 

MUST RECORD N E U T R O N S DOWN TO A FEW HUNDRED KEVo 
NEW R E Q U E S T o 

2 3 V A N A D I U M N E U T R C N N , F 

2 2 9 . 0 3 . 0 1 5o 0 MEV 1 5 o OX 1 CCF 

o : 

I o N o G O L O V I N KUR 

FOR HYDROGEN A C C U M U L A T I O N C A L C U L A T I O N S o 

Z22SU.S 1 4 o 0 MEV l O o O X 2 FR 

o : 

D o B R E T O N FAR 

P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L , 

2 3 V A N A D I U M NEUTRCN T O T A L PROTON P R O D U C T I O N CROSS S E C T I O N 

Z A l i f l i I S o O MEV 1 So OX 3 USA 

o : 
M : 

F o G o P E R E Y ORL 

HYDROGEN P R O D U C T I O N o 
NEW R E Q U E S T o 

2 3 V A N A D I U M N E U T R C N N , A L P H A 

1 So 0 MEV I S o O X 1 CCP 

o : 

I o N o G O L O V I N KUR 

H E L I U M A C C U M U L A T I O N C A L C U L A T I O N S o 

1 4 o 0 MEV l O o O X 2 FR 

o : 

O o B R E T O N FAR. 

P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

2 3 V A N A D I U M NEUTRON T O T A L A L P H A P R O D U C T I O N CROSS S E C T I O N 

ZA12BS I S o O MEV I S o O X 3 USA F o G o P E R E Y O R L 

• N E O S S A S S E A S C S S : 

o : 
M : 

H E L I U M P R O D U C T I O N o 
NEW R E O U E S T o 
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2 4 C H R O M I U M NEUTRCN TOTAL CROSS SECTION 

2A122S, 1 o 0 0 MEV 1 So 0 MEV USA C o D U O Z I A K L A S 

o : E V A L U A T I O N W I T H U N C E R T A I N T Y - F I L E S R E Q U I R E D o 
0 : U N C E R T A I N T Y F I L E S N E E D E D TO PERFORM C R O S S S E C T I O N 

S E N S I T I V I T Y A N A L Y S I S FOR N E A R - T E R M F U S I O N 
O E V I C E S o 

M : NEW R E O U E S T o 

S T A T U S -

K F K 

TUD 

B E T 

A N L 

- S T A T U S 

S C h A T Z o - K F K - 1 6 6 8 ( 1 5 7 2 ) , R E V I E W o 

. T R A N UNG+ - ZF K — 2 4 3 ( 1 9 7 2 ) , DATA 3 o I MEVo 

G R E E N * - » A P D - T M - 1 0 7 3 ( 1 9 7 3 ) . D A T A 0 o 5 TO 1 0 MEVo 

W H A L E N o - C A T A TC l o 5 MEV W I T H 2 - K E V R E S O L U T I C N o 

2 4 C H R O M I U M N E U T R C N I N E L A S T I C CROSS S E C T I O N 

222012 3o 0 0 MEV 1 4 o 0 MEV l O o O X FR C o B R E T O N FAR 

0 : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

2 4 CHROMIUM 

Z&122S 1 o 0 0 MEV 

N E U T R C N A B S O R P T I O N CROSS S E C T I O N 

I S o O MEV USA D O D U D Z I A K L A S 

o : E V A L U A T I O N W I T H U N C E R T A I N T Y - F I L E S R E Q U I R E OO 
0 : U N C E R T A I N T Y F I L E S NEEDED TO PERFORM CROSS S E C T I O N 

S E N S I T I V I T Y A N A L Y S I S FOR N E A R - T E R M F U S I O N 
O E V I C E S o 

M : NEW R E Q U E S T o 

2 4 C H R O M I U M T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

241230 1 o 0 0 KEV 2 0 o 0 MEV 2 0 o 0 X 2 USA M o B h A T 

M : NEW R E Q U E S T o 

S T A T U S 

CCP D E G T J A R E V * - I Z V 3 5 2 3 4 1 ( 1 5 7 1 ) , D A T A 1 TO 3 o 4 MEVo 

2 4 CHROMIUM N E U T R C N N , 2 N 

22201s 14o 0 MEV l O o O X FR O o B R E T O N FAR 

O : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

2 4 C H R O M I U M * D O U B L E D I F F E R E N T I A L N E U T R O N - E M I S S I O N C R O S S S E C T I O N 

l i l Z Z l 1 4 o 0 MEV 

2 4 C H R O M I U M ' N E U T F C N -

1 S o O X USA R o H A I G H T L R L 

Q : S P E C T R A AT S E V E R A L A N G L E S R E Q U I R E D o 
M : NEW R E Q U E S T o 

2220XS 1 4 o 0 MEV l O o O X FR D o B R E T O N FAR 

0 : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

UK UKNDC - A V A I L A B L E E S T I M A T E S OF F I S S I C N SPECTRUM AVERAGE D I F F E R BY A FACTOR OF 5 . M A I N L Y DUE TO 
U N C E R T A I N T Y - I N C R - 5 0 I N , F ) o 

2 4 C H R O M I U M T O T A L PROTON P R O D U C T I O N C R O S S S E C T I O N 

2&12SJ I S o O MEV 1 S o O X 2 USA R o H A I G H T 

O : HYDROGEN P R O D U C T I O N R E Q U I R E O o 
M : NEW R E Q U E S T o 

2 4 C H R O M I U M N E U T R C N 

2£202£ 1 4 e 0 MEV 1 0 . O X 3 FR .Oo B R E T O N FAR 

0 : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

S T A T U S — — —:—> S T A T U S 

A E WE I T H A N * - A N S 1 3 5 5 8 ( 1 9 7 0 ) . HE P R O D U C T I O N I N A F I S S I O N SPBCTRUMo 

A L O F R E E M A N * - . JNE 2 3 7 1 3 ( 1 9 6 9 1 , F I S S I O N S P E C T R U M A V E R A G E . 

2 4 ~ C H R O M I U M NEUTRON " T O T A L ~ A L P H A ~ P R o 5 u C T I O N - C R O S S ~ S E C T I O N 

2 H 2 2 S 1 5 o 0 MEV I S o O X 2 USA R o H A I G H T L R L 

O : H E L I U M P R O D U C T I O N R E Q U I R E D . 
M : NEW R E Q U E S T o 
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2 4 C H R O M I U M 5 2 

2 0 o 0 MEV 2 5 o OX USA M , B H A T B N L 

O : N E E D E D FOR E V A L U A T I O N o 
M: NEW R E O U E S T o 

S T A T U S 

J Y V H O L M B E R G * - J l l > 3 6 7 1 5 ( 1 9 7 4 ) , D A T A AT 1 4 o 7 MEVo 

2 4 C H R O M I U M 5 2 

241232 

N E U T R O N N . A L P H A 

2 0 , 0 MEV 2 5 e O X USA M o B H A T 

O : N E E D E D FOR E V A L U A T I O N © 
M : NEW R E O U E S T o 

2 5 MANGANESE 5 5 N E U T R C N T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

241232 I o OO KEV 2 0 , 0 MEV 2 0 o 0 X USA M , B H A T 

M : NEW R E Q U E S T , 

2 5 MANGANESE 5 5 N E U T R C N 

141232 2 0 , 0 MEV 1 5 , O X USA DoDUDZlAK L A S 

Q : E V A L U A T I O N W I T H U N C E R T A I N T Y - F I L E I S R E Q U I R E D , 
O : TO E V A L U A T E L O N G - L I V E D A C T I V I T I O N OF C A P A C I T O R S 

AND M A G N E T I C M A T E R I A L S I N T H E T A - P I N C H F T P 
A N D S T E E L S T R U C T U R E S I N N E A R - T E R M F U S I O N D E V I C E S 

R A D I A T I O N DAMAGE A N A L Y S I S o 
M : NEW R E Q U E S T , 

Z&lZSt 1 5 , 0 MEV 1 5 , O X 2 USA R o H A I G H T L R L 

Q : E V A L U A T I O N R E Q U E S T E D o 
0 : N E E D E D FOR F E R F D E S I G N , 
M : NEW R E Q U E S T , 

STA T U S — — 

NDC S C H E T T * - E A N C C - 9 5 ( 1 9 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 , 

- S T A T U S 

2 6 I R O N I N E L A S T I C CROSS S E C T I O N 

222102 1 5 , 0 MEV 2 0 , O X UK R o H A N C O X HAR 

o : FOR B L A N K E T H E A T I N G C A L C U L A T I O N S , 

222021 3 , 0 0 MEV 1 4 , 0 MEV 1 O o O X 2 FR D o B R E T O N FAR 

0 : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

2 6 I R O N NEUTRON ENERGY D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

fiSjJlflfl Bo 0 0 MEV 1 5 o 0 MEV 2 0 , O X 

S T A T U S -

ORL 

AE 

C S E 

A N L 

USA 

GER B o G O E L KFK 

A : ENERGY R E S O L U T I O N 5 0 0 K E V FOR I N C I D E N T NEUTRONS 
A N D 2 0 0 K E V FOR SECONDARY N E U T R O N S 

M: NEW R E Q U E S T , 

K I N N E Y * » 0 F N L » 4 5 1 5 ( 1 9 7 0 ) . D A T A 4 TO 8 , 5 M E V , 

A L M E N * - I N D C t S E C ) — 3 1 3 9 ( 1 9 7 3 ) . D A T A 2 TO 4 , 5 MEVo 

L I N D O W * - N C S A C - 3 1 ( 1 9 7 0 ) . OATA 5 TO 5 , 5 M E V , 

S M I T H o ( 1 9 7 4 ) . CATA TO 4 MEVo 

U S N B C , ( 1 9 7 4 ) . C O N S I D E R S D A T A W I T H I f r P E R C E N T ACCURACY P R O B A B L Y A V A I L A B L E UP TO 4 M E V , 

2 6 I R O N NEUTRON PHOTON PRODUCT I O N CROSS S E C T I O N I N I N E L A S T I C S C A T , 

222103 1 5 , 0 MEV 2 0 O 0 X UK R e H A N C O X HAR 

O ! FOR B L A N K E T H E A T I N G C A L C U L A T I O N S , 

N E U T R C N T O T A L PHOTON P R O D U C T I O N C R O S S S E C T I O N 

132120 1 5o 0 MEV RoHANCOX HAR 

0 : ENERGY AND ANGULAR D I S T R I B U T I O N OF GAMMA R A Y S 
WANTEDo 

M : NEW R E Q U E S T , 
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2 6 I R 0 N _ NEUTRON _ _ TOTAL ̂ PHOTON PRODUCTION_CROSS SECTION (CONTINUED* 

S T A T U S S T A T U S 

ORL D I C K E N S - P R / C 5 1 0 0 ( 1 5 7 2 ) . D A T A FROM 5 o 3 TO 9 MEVo 

CCP K R A V C O V * - 7 2 K I E V ( 1 9 7 2 ) o 

GA O R P H A N * - G U L F - R T - 1 0 7 4 3 ( 1 9 7 1 ) . D A T A FROM = 9 TO 1 6 o 7 MEVo 

K F K VOSS+ - 7 1 K N C X V I L L E 2 1 8 ( 1 9 7 1 ) . D A T A 0 8 TC 1 3 MEVo 

I R T H A R R I S * - WCFK I N PROGRESS 4 TO I S MEV AT 1 2 5 DEGREESo 

2 6 I R O N " NEU1RCN " N . 2 N 

222JOfi 1 So 0 MEV l O o O X 3 UK R o H A N C O X HAR 

o: FOR NEUTRON ECONOMY C A L C U L A T I O N S o 

132022 1 4 o 0 MEV l O o O X 2 FR D o B R E T O N FAR 

0 : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

2 6 I R O N NEUTRON I N I F I G Y O I F F E R I N T I A L N I U T R O N - E M I 5 S I O N C R O s i ' s E C T I O N 

ZS. l .Zf l .8 8 o 0 0 MEV 1 So 0 MEV 1 S o O X 2 USA F o G o P E R E Y ORL 

0 : MUST RECORD N E U T R O N S DOWN TO A FEW HUNDRED K E V o 
M: NEW REOUESTO 

2 6 " I RON N E U T R C N N . P 

222101 I S o O MEV 2 0 o 0 X 3 UK R o H A N C O X HAR 

O : FOR HYDROGEN GAS P R O D U C T I O N R A T E S o 

222022 1 4 o 0 MEV I C o O X 2 FR O o B R E T O N FAR 

0 : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

22210S 1 So 0 MEV 2 0 o 0 X 3 UK RoHANCOX HAR 

O : FOR H E L I U M GAS P R O D U C T I O N R A T E S o 

2320Z4 1 4 o 0 MEV l O o O X 2 FR D o B R E T O N FAR 

0 : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

STA T U S — S T A T U S 

A E W E I T M A N * - ANS 13 5 5 8 ( 1 9 7 0 ) . HE PRODUCT I O N I N A F I S S I O N S P E C T R U M o 

A L D F R E E M A N * - J N E 2 3 7 1 3 ( 1 9 6 9 ) . F I S S I O N SPECTRUM A V E R A G E o 

2 6 TRON NEUTRON _ ~ T O T A L A L P H A ~ P R O D U C T L O N ' C R O I I S E C T I O N 

2412BS 15o 0 MEV I S o O X 2 USA R o H A I G H T L R L 

O : HYDROGEN P R O D U C T I O N R E O U I R E D o 
M: NEW REOUESTO 

I A 1 2 9 Q I S o O MEV 1 So OX 2 , US A R o H A I G H T L R L 

0 : H E L I U M P R O D U C T I O N R E Q U I R E D o 
M: NEW R E O U E S T o 

2 6 ~ I R O N 5 4 " S I U T R C N N T F ~ 

J 4 1 2 3 1 1 5 o 0 MEV 

0 : P R O D U C T I O N OF M N - 5 4 o 
M : NEW R E Q U E S T o 

S T A T U S -> — S T A T U S 

G E L P A U L SEN* - 7 1 C A N T E R B Y 1 2 9 ( 1 9 7 1 ) . CATA 1 TO 1 7 MEVo 

J U L • Q A I M + - 7 1 C A N T E R B Y 1 2 1 ( 1 9 7 1 ) . D A T A AT 1 5 MEVo 

NDC S C H E T T * - E A N C C - 9 5 ( 1 9 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 0 

A N L S M I T H * - A N L / N D M - 1 0 ( 1 9 7 5 ) , MEASUREMENTS AND E V A L U A T I O N FROM l o 9 TO 1 0 MEVo 

2 6 I R O N I E " N E U T R O N " " C A P T U R E C R o l i E E C T I O N ~ * 

241232 I S o O MEV I S o O X 2 USA J o D o L E E L R L 

0 : P R O D U C T I O N OF F E - 5 9 o 
M : NEW REQUESTO 

S T A T U S — S T A T U S 

R P I H O C K E N B U R Y * - A i S N D C - 3 1 5 5 ( 1 9 7 2 ) . WORK I N PROGRESS Oo 1 TO 2 0 0 K E V o 

K F K B E E R * - E A N C C ( H ) - 1 5 7 ( 1 9 7 3 ) , E X P E R I M E N T P L A N N E O o 

FUSION LIST PAGE IIIo 12 



2 8 N I C K E L N E U T R C N T O T A L C R O S S S E C T I O N 

2&12S2 1o 0 0 ME V 1 So 0 MEV 1 USA C o D U O Z I A K L A S 

O : E V A L U A T I O N * I T H U N C E R T A I N T Y - F I L E S R E O U I R E O o 
o : U N C E R T A I N T Y F I L E S N E E D E D TO PERFORM C R O S S - S E C T I O N 

S E N S I T I V I T Y A N A L Y S I S FOR N E A R - T E R M F U S I O N 
D E V I C E S o 

M: N E * R E O U E S T o 

S T A T U S — . 1 : . S T A T U S 

A N L GUENTHER+ - V S N C C - 1 1 1 7 < 1 9 7 4 ) . M E A S U R E M E N T S AND E V A L U A T I O N FROM Oo 2 TO 4 MEVo TO BE P U B L I S H E D 

ORL PEREYo— P R E L I M I N A R Y O A T A o I N F O R M A T I O N FRCM NNCSCo 

N B S o N B S - 1 3 8 o 

2 8 ~ N 7 C K E L N E U T R C N D I F F E R E N T I A L E L A S T L C CROSS S E C T I O N 

6SZ1ZZ So CO MEV I S o O MEV 2 0 o 0 X 2 GER E o G O E L K F K 

0 : FOR S H I E L D I N G C A L C U L A T I O N S o 
M: NEW R E O U E S T o 

S T A T U S — S T A T U S 

A E H O L M O V I S T • - A E - 3 6 6 ( 1 9 6 9 I . D A T A 3 TO 8 MEVo 

ORL P E R E Y + - G F N L - 4 5 1 5 ( 1 9 7 0 1 » OATA 4 o 2 TO 8 0 6 MEVo 

A E MALMSKAGo - A E - F N - 2 5 ( 1 9 7 2 ) , D A T A O o S TO l o 5 MEVo 

R P I Z f cHR* - C 0 0 - 3 0 5 8 — 3 9 2 2 ( 1 9 7 3 ) , D A T A 5 0 TO 6 5 0 K E V o 

O R L K I N N E Y + - C R N L - 4 8 0 7 ( 1 9 7 4 ) , CATA 4 o l TO So 6 MEVo 

A R L V E L N L E Y * - P R / C 9 2 1 8 1 ( 1 9 7 4 ) , D A T A AT 9 MEVo 

A B D B U C H E R * - L ' S N O C - 1 1 2 6 7 ( 1 9 7 4 ) , S M A L L - A N G L E S C A T T E R I N Go I N P R O G R E S S o 

A N L GWENTHERt - U S * D C - U 1 7 ( 1 9 7 4 ) , M E A S U R E M E N T S ANC E V A L U A T I O N FROM 0 o 3 TO 4 MEVo TO BE P U B L I S H E D 

2 8 ~ N 7 C K £ L " " ~ ~ _ ~ " " I I I ^ U T R C N " " " ~ INELAST' IC~CR0I I"iEcT ' l0N~~ ~ "III III II" 

2-2BZS 3O 0 0 MEV 1 4 o 0 MEV l O o O X 3 FR Do BRETON FAR 

O : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

2 8 ~ N I C K E L " NEUTRON A E S O R P T l O N ' C R O I S ' S E C T I O N _ " 

ZA1.ZS.9 l o 0 0 MEV 1 5 o 0 MEV 1 USA C o O U D Z I A K L A S 

O : E V A L U A T I O N W I T H U N C E R T A I N T Y - F I L E S R E O U I R E D o 
0 : U N C E R T A I N T Y F I L E S N E E D E D TO PERFORM C R O S S - S E C T I O N 

S E N S I T I V I T Y A N A L Y S I S FOR N E A R - T E R M F U S I O N 
O E V I C E S o 

M : NEW R E O U E S T o 

i a ~ N i C K E L ~ ~ ~ ' N E u t r c n ~ _ N 7 5N " " I I ' I I I I I 

122HZ& 1 4 o 0 MEV 1 O o O X 3 FR Do B R E T O N FAR 

0 : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

2 8 ~ N I C K E L NEUTRCN : N T P 

Z22iZ2 1 4 o 0 MEV l O o O X 3 FR Oo B R E T O N F A R 

O : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

2 8 ~ N T C K E L ~ N E U T R O N " ' TOT A L ~ P R O T O N ~ P R O C U C T " I O N ~ C R O SS~ S E C T T O N 

2A12SI 1 5 o 0 MEV 1 S o O X 2 USA R o H A I G H T L R L 

O : HYDROGEN P R O D U C T I O N R E O U I R E D o 
M: NEW REOUESTO 

2 8 N I E K E L N E U T R C N _ N . A L P H A _ _ _ 

2222ZM 1 4 o 0 MEV l O o O X 3 FR D o B R E T O N F A R 

0 : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

2 8 N I C K E L ~ * NEUTRON™ T O T A L A L P H A _ P R O D U C T I O N C R O I S S E C T I O N 

1&123& 1 So 0 MEV 1 5 o O X 2 USA R o H A I G H T L R L 

O : H E L I U M P R O D U C T I O N R E Q U l R E D o 
M: NEW R E Q U E S T o 

ie -NICKIL~Ie NEUTRON " " N 7 P 

XA1Z21 2 0 o 0 MEV I S o O X 1 USA O o O U O Z I A K L A S 

Q : E V A L U A T I O N W I T H U N C E R T A I N T Y - F I L E S R E Q U l R E D o 
O i TO E V A L U A T E L O N G - L I V E D A C T I V A T I O N OF C A P A C I T O R S 

AND M A G N E T I C M A T E R I A L S I N T H E T A - P I N C H F T R AND 
S T E E L S T R U C T U R E S I N N E A R - T E R M F U S I O N O E V I C E S o 

R A D I A T I O N DAMAGE A N A L Y S I S o 
M I NEW R E Q U E S T o 

F U S I O N L I S T P A G E IIlo 1 3 



28 NICKEL 56 (CONTINUED) 

Z312SS 1 5o 0 MEV 1 5 o 0 X U S A R o H A I G H T L R L 

O : E V A L U A T I O N R E O U E S T E D o 
O : N E E D E D FOR L L L F E R F D E S I G N o 
M : NEW R E Q U E S T o 

I RK 

G E L 

NDC 

A N L 

W A G N E R * - A F A 3 7 2 8 8 ( 1 9 7 3 ) . D A T A 2 T O 2 0 MEVo 

P A U L S E N * - E A N D C ( E ) - 1 5 0 ( 1 9 7 2 ) , M E A S U R E M E N T I N P R O G R E S S o 

S C H E T T * - E A N B C - 9 5 ( 1 9 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S O F J A N U A R Y 1 9 7 4 o 

S M I T H * - A N L / N C k - 1 0 ( 1 9 7 5 ) . M E A S U R E M E N T S AND E V A L U A T I O N FROM Oo 4 T O 1 0 MEVo 

- S T A T U S 

2 8 N I C K E L 5 6 N E U T R O N N . NP 

INSAS 1 So 0 MEV 1 5 o O X R o H A I G H T L R L 

T O T A L P R O D U C T I O N O F C O - 5 7 R E Q U I R E D ( I N C L U D I N G 
( N . D ) R E A C T I O N ) 0 

E V A L U A T I O N R E Q U E S T E D o 
NEW R E Q U E S T o 

2 8 N I C K E L 6 0 N E U T R C N N . A L P H A 

2 4 1 3 2 1 2 0 o 0 MEV 2 0 o 0 X U S A M o B H A T 

M : NEW R E Q U E S T o 

2 9 C O P P E R N E U T R O N T O T A L C R O S S S E C T I O N 

2S1222 l o O O MEV I S o O MEV C o D U D Z I A K L A S 

Q : E V A L U A T I O N W I T H U N C E R T A I N T Y - F I L E S R E O U I R E D o 
O : U N C E R T A I N T Y F I L E S N E E D E D TO P E R F O R M C R O S S - S E C T I O N 

S E N S I T I V I T Y A N A L Y S I S FOR N E A R - T E R M F U S I O N 
D E V l C E S o 

M : NEW R E Q U E S T o 

2 9 C O P P E R N E U T R C N E L A S T I C C R O S S S E C T I O N 

224232 So 00 PEV 15o 0 MEV C C P I o N o G O L O V I N KUR 

O : N E U T R O N T R A N S M I S S I O N C A L C U L A T I O N S o 

2 9 C O P P E R A B S O R P T I O N C R O S S S E C T I O N 

Z & l j & a l o 0 0 PEV 1 5 o 0 MEV U S A O o D U D Z I A K L A S 

Q : E V A L U A T I O N W I T H U N C E R T A I N T Y - F I L E S R E O U I R E D o 
0 : U N C E R T A I N T Y F I L E S N E E D E D TO P E R F O R M C R O S S - S E C T I O N 

S E N S I T I V I T Y A N A L Y S I S F O R N E A R - T E R M F U S I O N 
D E V l C E S o 

M : NEW R E Q U E S T O 

2 9 C O P P E R N E U T R O N P H O T O N P R O D U C T I O N C R O S S S E C T I O N I N I N E L A S T I C S C A T o 

224232 I S o O MEV 1 5 o O X C C P I o N o G O L O V I N KUR 

O : N E U T R O N I C S C A L C U L A T I O N S FOR B L A N K E T A N D S H I E L O o 

2 9 C O P P E R T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

224234 SOOo KEV 15o 0 MEV C C P I o N o G O L O V I N KUR 

0 : GAMMA RAY S P E C T R A A L S O WANTEOo 
o : GAMMA RAY H E A T I N G A N D S H I E L D I N G C A L C U L A T I O N S o 

1o 0 0 MEV 1 5 o 0 MEV A V o J o O R P H A N S A I 

O : E V A L U A T I O N O N L Y T O I N C O R P O R A T E NEW D A T A o 
0 : FOR C A L C U L A T I N G G A M M A - R A Y H E A T I N G I N C O I L S o 
M : NEW R E Q U E S T o 

2 9 C O P P E R 

22423£ 1 5o 0 MEV I S o O X CCP I o N o G O L O V I N KUR 

0 : H Y D R O G E N A C C U M U L A T I O N C A L C U L A T I O N S o 

2 9 C O P P E R N E U T R C N 

223236 1 5 o 0 MEV CCP I O N O G O L O V I N KUR 

0 : H E L I U M A C C U M U L A T I O N C A L C U L A T I O N S o 

2 9 C O P P E R 6 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

241321 2 So3 MV 2o 00 MEV I S o O X J o O o L E E L R L 

Q : A C T I V A T I O N R E Q U I R E D o 
E V A L U A T I O N O N L Y o 

0 : P R O D U C T I O N O F C U - 6 4 o 
M : NEW R E Q U E S T o 

FUSICN LIST PAGE IIIo 14 



29 COPPER 63 NEUTRCN CAPTURE CROSS SECTION (CONTINUED) 

S T A T U S . — S T A T U S 

HAR M O X O N * - A E R E - - P R / N P 1 3 ( 1 9 6 8 ) . M E A S U R E M E N T S I N P R O G R E S S TO 1 0 0 K E V o 

O R L M A C K L I N * - N C S A C - 4 2 1 8 5 ( 1 9 7 1 ) . M E A S U R E M E N T S I N P R O G R E S S TO 5 0 0 K E V o 

R P I P A N D Y * - D A T A B E I N G A N A L Y Z E O o 

2 9 C 0 P P E R _ 6 3 ~ N E U T R O N N 7 ? 

J t i J O S 1 5 o 0 MEV I S o O X 1 U S A D c O U D Z I A K L A S 

0 : A C T I V A T I O N R E O U I R E D o 
E V A L U A T I O N W I T H U N C E R T A I N T Y - F I L E S R E O U I R E D o 

O : TO C A L C U L A T E L O N G - T E R M A C T I V A T I O N OF C O P P E R C O I L S 
I N F U S I O N D E V I C E S ( N I - 6 3 . H A L F - L I F E = 1 0 0 
Y E A R S ) o 

R A D I A T I O N D A M A G E A N A L Y S I S , 
M : NEW R E Q U E S T o 

2 9 ^ C O P P E R ~ 6 3 N E U T R C N _ ~ N 7 A L P H A 

Z A l j f l j I S o O MEV I S o O X 1 U S A O o O U D Z I A K L A S 

Q : A C T I V A T I O N R E Q U l R E D o 
E V A L U A T I O N W I T H U N C E R T A I N T Y - F I L E S R E Q U I R E D , 

O : T O C A L C U L A T E L O N G - T E R M A C T I V A T I O N OF C O P P E R C O I L S 
I N F U S I O N D E V I C E S ( C 0 - 6 0 . H A L F - L I F E = 5 , 3 Y E A R S ) 

R A D I A T I O N D A M A G E A N A L Y S I S , 
M : NEW R E Q U E S T o 

STA T U S ' S T A T U S 

G E L L I S K I E N + - J N E 2 7 3 9 ( 1 9 7 3 ) . D A T A AT 8 , 1 M E V , 

H A M B O R M A N N + - N P / A 1 8 6 6 5 ( 1 9 7 2 ) , D A T A A T 1 4 MEVo 

NDC S C H E T T + - E A N D C - 9 5 ( 1 9 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L O A T A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 o 

3 0 Z I N C CC N E U T R C N N 7 5 N ~ 

2 4 A 2 B £ 1 5 o 0 MEV 1 5 , O X 2 U S A R o H A I G H T L R L 

O : P R O D U C T I O N O F Z N - 6 5 R E Q U I R E D , 
E V A L U A T I O N R E Q U E S T E D , 

M : NEW R E Q U E S T , 

4 0 Z I R C O N I U M ~~ ' N E U T R G N E L A I T I C " C R O I I ~ I I C T I O N 

Z Z 3 . A 3 2 5 , 0 0 MEV 1 5 , 0 MEV l O o O X 2 C C P I O N O G O L O V I N KUR 

0 : N E U T R O N T R A N S M I S S I O N C A L C U L A T I O N S , 

4 0 ZIRCONIUM NEUTRON" ENER G Y ' D I F F I R E N T I A L " I NEL A I Tic ' C R O I S'iEcTioN 

Z 2 4 S 3 J 8 1 5 , 0 MEV 1 5 , OX 2 C C P I o N o GOLOV I N KUR 

0 : N E U T R O N I C S C A L C U L A T I O N S FOR B L A N K E T A N D S H I E L D , 

4 0 _ Z T R C O N I U M N E U T R O N _ T O T A L ~ P H O T O N P R O O U C T I O N - C R O S S ™ S E C T I O N 

226233 1 5 , 0 MEV I S o O X 2 C C P I o N o G O L O V I N KUR 

0 : GAMMA RAY H E A T I N G A N D S H I E L D I N G C A L C U L A T I O N S , 

4 0 Z I R C O N I U M N E U T R O N N 7 1 N 

224BSI1 1 5 , 0 MEV I S o O X 2 C C P I , N , G O L O V I N KUR 

0 : FOR N E U T R O N M U L T I P L I C A T I O N C A L C U L A T I O N S , 

4 0 Z I R C O N I U M = = = P = = * = N E U T R G N ~ N 7 F 

22ASAi 1 5 , 0 MEV I S o O X 2 C C P I o N o G O L O V I N KUR 

0 : H Y D R O G E N A C C U M U L A T I O N C A L C U L A T I O N S , 

4 0 ZIRCONIUM* = ~ = N E U T R O N 57 A L P H A 

22A&A2, 1 5 . 0 MEV 1 5 e O X 2 C C P I o N o G O L O V I N KUR 

0 : H E L I U M A C C U M U L A T I O N C A L C U L A T I O N S , 

4 1 NTOBTUM~S3 ^ N E U T R O N _ ™ BIfFERENTI A L ~ ELASt IC CRoll~iEcTION " = - = « = = -

222X23 1 , 0 0 MEV 1 5 , 0 MEV 10 .OX 2 GER DoOARVAS JUL 
H o K U E S T E R S K F K 

O : A N G U L A R D I S T R I B U T I O N S A T A FEW S E L E C T E D E N E R G I E S 
WOULD B E S U F F I C I E N T o 

O : R A D I A T I O N D A M A G E E S T I M A T E S o 

Z Z A f l t i 3 o O O M E V I S o O MEV l « r O X 1 C < P I O N O G O L O V I N K U P 

O : N E U T R O N T R A N S M I S S I O N C A L C U L A T I O N S o 
s s a s a s s s s s a a s a s s a s a a a a a a a s a e s s a a a e a a a a s e a a a a a a s a s a s s a a e a e a a a a a s s a a e s a a a a s a e e s a a a a a a s a a a a s a s a a a e s a a a a a a s a a a e a 

FUSION LIST PAGE IIIo 15 



41 NIOBIUM 93 NEUTRGN INELASTIC CROSS SECTION 

2221Z£ 1 5 o 0 MEV l O o O X 2 GER D o D A R V A S J U L 
H o K U E S T E R S K F K 

Q : F O R M A T I O N O F 1 3 , 6 YEAR I S O M E R WANTEDo 
0 : C A L C U L A T I O N O F H E A T G E N E R A T I O N A N D R A D I O A C T I V E 

A F T E R H E A T o 

S T A T U S r - — S T A T U S 

A I D C O L E S - A H R E / 0 - 6 6 / 7 1 , C A T A 1 T O 5 MEVo 

A E E T E M A D o - A E - 4 6 1 ( 1 9 7 3 1 . D A T A 2 o 0 TO 4 o 6 MEVo 

NDC S C H E T T + - E A N D C - S S ( 1 9 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S O F J A N U A R Y 1 9 7 * o 

4 1 ~ N l 5 5 l U M ~ 9 3 " ~ " N E U T R Q N E N E R G Y ~ o l F F i R i N T I A L - T N E L A i T l E ~ C R O S S i i c T I O N ' 

224044 1 So 0 MEV I S o O X 1 CCF I O N O G O L O V I N KUR 

O : N E U T R O N C A L C U L A T I O N S FOR B L A N K E T A N D S H I E L D o 

4 1 N I OB I ° U M ~ S 3 _ N E u T R O N D O U I L E D I F F E R E N T I A L I N E L A S T I C C R o l i S E C T I O N 

Z2212S 1o 0 0 MEV 1 S o O MEV 2 0 o 0 X 2 GER O o D A R V A S J U L 
H o K U E S T E R S K F K 

• : R A D I A T I O N DAMAGE E S T I M A T E So 

41_NI0B IUM 53 _ NEUTRCN_ CAPTURE CROsi sEcTION 

224042 1Oo 0 MEV I S O O MEV I S o O X 1 CCF I O N O G O L O V I N KUR 

0 : H E A V I E R I S O T O P E A C C U M U L A T I O N C A L C U L A T I O N S o 

STA T U S S T A T U S 

O R L M A C K L I N o - ( 1 9 7 4 I , D A T A TC 7 0 0 K E V o 

A N L P O E N I T Z o - A N L / N D M - 8 ( 1 9 7 4 ) . D A T A 0 o 3 T O 2 o S M E V o 

H A R C O A T E S - M E A S U R E M E N T P L A N N E D o 

4 1 - N I O I I U M ~ 9 3 ' N E U T R O N P H 0 T 0 N ~ P R 5 0 U C T l 6 N ~ C R 0 i 5 ~ S E C T I 0 N ~ T N ~ I N E L A S T I c " i C A T o 

122130 l o 0 0 MEV I S o O MEV 2 0 o 0 X GER O o D A R V A S J U L 
H o K U E S T E R S K F K 

O : E N E R G Y A N D A N G U L A R D I S T R I B U T I O N OF GAMMA R A Y S 
R E Q U I R E D o 

0 : R A D I A T I O N D A M A G E E S T I M A T E S o 

4 1 ~ N I 0 B I U M 5 3 N E U T R O N T O T A L ~ P H O T O N ~ P R O C U C T I O N ~ C R O S S ~ S E C T T O N 

1 So 0 MEV I S o O X 1 CCF I O N O G O L O V I N KUR 

o : GAMMA RAY H E A T I N G A N D S H I E L D I N G C A L C U L A T I O N S o 

S T A T U S S T A T U S 

O R L D I C K E N S * - N C S A C - 4 2 1 5 5 ( 1 9 7 1 ) , I N P R O G P E S S o 

4 1 N I O 5 L U M ™ 5 3 - * « * " N E U T R C N _ N . 2 N 

2 2 2 1 3 4 1 So 0 MEV l O o O X 2 GER D o C A R V A S J U L 
H o K U E S T E R S K f K 

Q : A M E A S U R E M E N T C O U N T I N G T H E O U T C O M I N G N E U T R O N S 
WOULD B E P R E F E R R E D TO C L A R I F Y THE S I T U A T I O N OF 
H I T H E R T O U N O B S E R V E D D E C A Y MODE So 

0 : FOR R A D I A T I O N DAMAGE E S T I M A T E S , 

224042 1 5 o 0 MEV l O o O X 1 CCP I o N o G O L O V I N KUR 

a : E N E R G Y AND A N G U L A R D E P E N D E N C E OF S E C O N D A R Y 
N E U T R O N S R E O U I R E D o 

O : FOR N E U T R O N M U L T I P L I C A T I O N A N D R A D I A T I O N DAMAGE 
E S T I M A T E S o 

S T A T U S : — S T A T U S 

K F K K U S T E R S o - ( 1 5 7 2 ) o P R E S E N T R E S U L T S O B T A I N E C BY C O U N T I N G 0 o 9 3 M E V GAMMA R A Y S F R O M Z R - 9 2 
F O L L O W I N G D E C A Y OF 1 0 o 2 - 0 A Y N B - 9 2 o A 3 o 2 - H O U R N B - 9 2 I S O M E R I S A L S O R E P O R T E D o S Y S T E M A T I C S A N D 
S T A T I S T I C A L T t - E O R Y I N D I C A T E T O C LOW C R O S S C R O S S S E C T I O N P E R H A P S DUE T O U N O B S E R V E D O E C A Y o 

HAR BLGWo - J N E 2 6 9 ( 1 9 7 2 ) , D I S C U S S I O N OF D I S C R E P A N C Y B E T W E E N T H E O R Y A N D E X P E R I M E N T , 

NDC S C H E T T * - E A N D C - 5 5 ( 1 9 7 4 ) . C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S OF J A N U A R Y 1 9 7 4 , 

A N L S W I T H * • A N L / N C M - 6 ( 1 9 7 4 ) . E V A L U A T I O N FROM 1 2 TO 2 0 M E V , 

4 l ~ ~ N i o i i U M ~ 5 3 N E U T P C N " N , 2 N S I u T R O N S P E C T R A 

Z - U j l j 2 0 , 0 MEV 1 5 , O X 2 USA O o D U D Z I A K L A S 

O : E V A L U A T I O N R E Q U I R E D , 
0 : R E C O I L S P E C T R U M I M P O R T A N T F O R R A D I A T I O N D A M A G E , 

N B - 9 2 A N D N B - 9 2 M I M P O R T A N T I N R A D I O A C T I V I T Y AND 
A F T E R - H E A T FOR S Y S T E M S S T U D I E S , 

M : NEW R E Q U E S T , 
* N C H O E A N E S X E O E O E A E E O E E E * • A E N E O E • B E * E E H E A A * E O H O N B O E O N G A H H A H A H O ™ » H E E A A E O E O E O M G C » O = E A O O O C ^ C 3 3 E B B S A O E A B O S A E E O ™ C R 

F U S I C N L I S T P A G E I I I o 1 6 



4 1 N I O B I U M 5 3 NEUTRON D O U B L E D I F F E R E N T I A L N E U T R O N - E M I S S I O N CROSS S E C T I O N 

Z 3 J U 0 . S 1 4O 0 MEV 1 Oo OX L o S T E W A R T L A S 

S P E C T R A AT S E V E R A L A N G L E S WANTEOo 
MUST RECORD N E U T R O N S DOWN TO A FEW HUNDRED KEVo 
NEW R E O U E S T o 

4 1 N I O B I U M 5 3 NEUTRCN 

22213£ 3o 0 0 MEV I S o O MEV 2 0 o 0 X SEP D o D A R V A S 
H o K U E S T E R S 

J U L 
KFK 

O : R A D I A T I O N DAMAGE E S T I M A T E S . C A L C U L A T I O N OF 
T R A N S M U T A T I O N R A T E S AND R A D I O A C T I V E A F T E R H E A T o 

Z 2 3 3 4 6 I S o O MEV I S o O X CCP I O N O G O L O V I N KUR 

O : HYDROGEN A C C U M U L A T I O N C A L C U L A T I O N S o 

4 1 N I O B I U M 5 3 T O T A L PROTON P R O D U C T I O N CROSS S E C T I O N 

Z 3 1 J . 1 . 1 1 So 0 MEV I S o O X USA R o H A I G H T 

O : HYDROGEN P R O D U C T I O NO 
M : NEW R E O U E S T o 

4 1 N I O B I U M 5 3 

122132 4 o SO MEV I S o O MEV 2 0 o O X 2 GER D o D A R V A S J U L 
H o K U E S T E R S K F K 

0 : R A D I A T I O N DAMAGE E S T I M A T E S . C A L C U L A T I O N OF 
T R A N S M I S S I O N R A T E S AND R A D I O A C T I V E A F T E R H E A T o 

Z 2 3 0 3 2 I S o O MEV 1 SoOX 1 CCP I O N O G O L O V I N KUR 

O : H E L I U M A C C U M U L A T I O N C A L C U L A T I O N S o 

4 l _ N T O B F U M " 5 3 NEUTRON ~ T O T A L A L P H A P R O D U C T I O N CROSS S E C T I O N 

Z-41 -210 1 5o 0 MEV 1 So OX 2 USA R o H A I G H T 

0 : H E L I U M P R O D U C T I O NO 
M : NEW R E O U E S T o 

4 2 MOLYBDENUM N E U T R C N D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

222140 l o O O MEV 1 So 0 MEV l O o O X O o D A R V A S 
S o C I E R J A C K S 

J U L 
K F K 

D I S T R I B U T I O N S FOR E N E R G Y S T E P S OF 1 0 TO 2 0 PERCENT 
WOULD S U F F I C E o 

C O N F I R M A T I O N OF ANL DATA U S E F U L o 
R A D I A T I O N DAMAGE E S T I M A T E S o 

Z 2 3 0 5 0 3o 0 0 MEV 1 So 0 MEV l O o O X CCP I o N o G O L O V I N KUR 

0 : N E U T R O N T R A N S M I S S I O N C A L C U L A T I O N S o 

"iNiLAlTIc'cRois'sicTloN 4 2 MOLYBDENUM N E U T R C N 

Z2202S 3o 0 0 MEV 1 4 o 0 MEV l O o O X 3 F f i D o B R E T O N FAR 

0 : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

4 2 - M O L Y B D E N U M - ~ N E U T S O N ENERGY D I F F I R I N T I A L I N E L A S T I C C R o i i S E C T I O N 

2240S1 1 5 o 0 MEV I S o O X 1 CCP I o N o G O L O V I N KUR 

O : N E U T R O N C A L C U L A T I O N S FOR B L A N K E T AND S H I E L D I N G o 

STA TUS 1 — ' - - . S T A T U S 

A L D C O L E S * - A W R E / 0 - 8 5 / 7 0 . D A T A FOR 10 L E V E L S AND C O N T I N U U M l o 5 TO 6 MEVo 

A N L S M I T H * - A N L / N C M - 7 . D A T A TC 4 MEV FOR E V E N I S O T O P E S o 

K T Y MC E L L I S T R E M * - WORK UNDERWAY FOR E V E N I S O T O P E S TO 6 MEVo 

4 2 * * M O L Y B D E N U M " NEUTRCN . C A P T V R E C R O I S I E C T I O N 

224052 l O o O MEV I S o O MEV 1 So OX 1 CCF I o N o G O L O V I N KUR 

o : HEAVY I S O T O P E A C C U M U L A T I O N C A L C U L A T I O N S o 

STA T U S — S T A T U S 

A N L P O E N I T Z o - ( 1 5 7 4 ) , D A T A TC 2 o 5 MEVo 

HAR C O A T E S - MEASUREMENT P L A N N E O o 

4 2 MOLYSDENUM N E U T R C N " T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

224053 2 5 o 3 MV I S o O MEV 1 S o O X 1 CCP I o N o G O L O V I N KUR 

o : GAMMA RAY H E A T I N G AND S H I E L D I N G C A L C U L A T I O N S o 

F U S I O N L I S T P A G E IIIo 17 



42 MOLYBDENUM _ NEUTRON T O T A L P H O T O N P R O D U C T I O N C R O S S SECTION (CONTINUED) 

Z A 1 3 1 5 80 0 0 M £ v 1 5 . 0 MEV 1 5 . O X 3 USA F o G o P E R E Y ORL 

M: NEW R E Q U E S T . 

4 2 M O L Y I O E N U M ~ " SEUTRCN N , 2 N 

JZZlkt 1 5 . 0 MEV 10 .OX 2 GER D.DARVAS JUL 
S o C I E R J A C K S K F K 

a : C O U N T I N G OF O U T G O I N G N E U T R O N S TO D E T E R M I N E 
NEUTRON M U L T I P L I C A T I O N BY T R A N S M I S S I O N I S 
R E Q U I R E D , S I N C E A C T I V I T Y I S PRODUCED BY M O - 9 2 
AND M O - l O O ONLYo 

O : C A L C U L A T I O N OF N E U T R O N M U L T I P L I C A T I O N AND 
R A D I A T I O N DAMAGEo 

Z2&&5& I S o O MEV I S o O X 1 CCP I o N o G O L O V I N KUR 

Q : SECONDARY ENERGY SPECTRUM R E Q U I R E D A T 1 4 o 0 MEVo 
O : NEUTRON M U L T I P L I C A T I O N C A L C U L A T I O N S . 

Z 3 2 S M 1 5 . 0 MEV 1 OoOX 3 FR O o B R E T O N FAR 

O : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

STA T U S S T A T U S 

K F K C I E R J A C K S o - ( 1 S 7 3 ) o P R E S E N T E V A L U A T I O N S R E L Y ON N U C L E A R S 'VSTEMAT I C S A N D 1 4 - M E V DATA FOR MO, 
MO—52 ANC MG-r lOOo P R E S E N T ACCURACY 2 0 TO 3 0 P E R C E N T o 

4 2 MOLYBDENUM _ NEU T R O N N . P 

2£21S£ 1o 5 0 MEV I S o O MEV 2 0 o 0 X 2 GER C o C A R V A S J U L 
S o C I E R J A C K S KFK 

O : R A D I A T I O N DAMAGE E S T I M A T E S . C A L C U L A T I O N OF 
T R A N S M U T A T I O N R A T E S A N D R A D I O A C T I V E A F T E R H E A T o 

12&&55 1 So 0 MEV I S o O X 1 CCP I o N o G O L O V I N KUR 

O : HYDROGEN A C C U M U L A T I O N C A L C U L A T I O N S o 

1 3 2 5 3 1 1 4 o 0 MEV l O o O X 3 FR D o B R E T O N FAR 

0 : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

Z 9 2 1 1 . 1 14o 0 MEV l O o O X 2 GER F o W E L L E R KFK 

O : FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S o 
NO DATA A V A I L A B L E o 

M : NEW R E Q U E S T . 

STA T U S — — r — S T A T U S 

K F K C I E R J A C K S o - ( 1 5 7 3 ) o 1 4 - M E V DATA P O I N T S FOR M O - 9 2 . - 9 4 . - 9 6 . - 9 7 AND F I S S I O N - S P E C T R U M - A V E R A G E O 
DATA O N L Y o P R E S E N T ACCURACY 3 0 TO 5 0 P E R C E N T o 

42TMOLY55ENUM ' SEUTRCN S7ALPHA 

1 2 2 1 & S SoOO MEV I S o O MEV 2 0 o 0 X 2 GER C o C A R V A S J U L 
S o C I E R J A C K S KFK 

O : R A D I A T I O N DAMAGE E S T I M A T E S . C A L C U L A T I O N OF 
T R A N S M U T A T I O N R A T E S A N D R A D I O A C T I V E A F T E R H E A T o 

Z 2 4 6 5 . 6 1 5 o 0 MEV I S o O X 1 CCP I O N O G O L O V I N KUR 

O : H E L I U M A C C U M U L A T I O N C A L C U L A T I O N S o 

Z J 2 A 2 2 1 4 . 0 MEV l O o O X 3 FR D o B R E T O N FAR 

O : P O T E N T I A L C O N S T I T U E N T O F C O N T A I N M E N T V E S S E L o 

S T A T U S — 1 - . S T A T U S 

K F K C I E R J A C K S o - , ( . 1 5 7 3 I o 1 4 - M E V OATA FOR M O - 9 2 . - 9 8 . - 1 0 0 A N C F I S S I O N - S P E C T R U M - A V E R A G E D D A T A FOR MO 
ONLYo E S T I M A T E D ACCURACY 3 0 TO SO F E R C E N T o 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ = 

Z A L 3 1 4 2 E o 3 MV l o 0 0 MEV I S o O X 2 USA R o H A I G H T L R L 

0 : P R O D U C T I O N OF A G - 1 1 0 M R E O U I R E D o 
E V A L U A T I O N R E Q U E S T E D o 

M : NEW R E Q U E S T . 

S T A T U S * S T A T U S 

NPG I I J I M A * ( 1 5 7 £ I 0 THERE ARE 3 7 D A T A F C I N T S BELOW 6 M E V . BUT A S Y S T E M A T I C D I S C R E P A N C Y I S O B S E R V E D 
B E T W E E N W E S T O N ' S D A T A ANC K C N O N O V S CAT Ao 

7 4 ~ T U N G S T E N NEUTRON I N E C A S T F E ' C R O S I ' I E C T I O N 

722033 3 o 0 0 MEV 14o 0 MEV l O o O X 3 FR O o B R E T O N FAR 

0 : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 
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74 TUNGSTEN KEUTRCK N.2N 

2 S 2 S M 1 4 o 0 MEV l O o O X 3 FR D o B R E T O N FAR 

O : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

S T A T U S S T A T U S 

J U L OA I Mo - N F / A 2 4 2 3 1 7 < 1 S 7 5 I . D A T A AT 1 4 o 7 MEV FOR ENR I C H.ED I S O T O P E S o 

7 4 T U N G S T E N - - - - - NEUTRON*" N , P 

22223S 1 4 o 0 MEV l O o O X 3 FR Do B R E T O N FAR 

0 : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

STA TUS S T A T U S 

J U L O A I Mo - N F / A 2 4 2 3 1 7 ( 1 5 7 4 ) . CATA AT 1 4 o 7 MEV FOR E N R I C H E D I S O T O P E S o 

7 4 ~ T U N G S T E N *" N E U T R O N S 7 A L P H A 

222232 1 4 o 0 MEV l O o O X 3 FR D o B R E T O N FAR 

o : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L o 

STA TUS — S T A T U S 

J U L O A I M o - N F / A 2 4 2 3 1 7 ( 1 9 7 4 ) . DATA AT 1 4 o 7 MEV FOR E N R I C H E D I S O T O P E S o 

_ _ _ _ _ _ _ _ NEUTRCN T O T A L ~ C R O S S ~ S E C T I O N " I I 

2 . 4 1 . 5 1 5 2 E o 3 * V 15o 0 MEV 1 USA D o D U D Z I AK L A S 

a : E V A L U A T I O N W I T H U N C E R T A I N T Y - F I L E S R E O U I R E D o 
o : U N C E R T A I N T Y F I L E S N E E D E D TO PERFORM C R O S S - S E C T I O N 

S E N S I T I V I T Y A N A L Y S I S FOR N E A R - T E R M F U S I O N 
O E V I C E S o 

M I NEW R E O U E S T o 

8 2 L E A D NEUTRCN A B S O R P T I O N CROSS S E C T I O N 

2.41.21.6 I S o O MEV USA D o O U D Z I A K L A S 

0 : E V A L U A T I O N W I T H U N C E R T A I N T Y - F I L E S R E O U I R E D o 
0 : U N C E R T A I N T Y F I L E S NEEDED TO PERFORM C R O S S - S E C T I O N 

S E N S I T I V I T Y A N A L Y S I S FOR N E A R - T E R M F U S I O N 
D E V l C E S o 

M: NEW REOUESTo 

NEUTRCN T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

2 2 4 2 5 2 2 = o 3 MV I S o O MEV I S o O X 2 CCP I o N o G O L O V I N 

0 : GAMMA RAY SPECTRA R E O U I R E D o 
0 : GAMMA RAY H E A T I N G AND S H I E L D I N G C A L C U L A T I O N S o 

NEUTRCN 

Z242S2 1 So 0 MEV 1 S o O X 2 CCP I O N O G O L O V I N KUR 

O : P O S S I B L E USE A S N E U T R O N M U L T I P L I E R o 

ii LEAB 204 *" "" NiuTRCN ~ N,2N 

I 4 1 J 1 2 1 So 0 MEV I S o O X 2 USA R o H A I G H T L R L 

0 : E V A L U A T I O N R E O U E S T E O o 
0 : P R O D U C T I O N OF P B - 2 0 3 o 
M: NEW R E Q U E S T o 

STA T U S — — I .- : S T A T U S 

WWA OECOWSKI4- - N F / A 2 0 4 1 2 1 ( 1 9 7 3 ) . DATA 1 3 TO 1 8 MEVo 

8 3 ~ B T S M U T H " * 2 0 9 " = " " " N E U T R O N T O T A L ~ P H O T O N PR0CUCTI0N™CR0is~siETI0N ~ 

223259 2So 3 MV 1 So 0 MEV I S o O X 2 CCP I O N O G O L O V I N KUR 

0 : GAMMA RAY S P E C T R A R E Q U I R E O o 
O : GAMMA RAY H E A T I N G AND S H I E L D I N G C A L C U L A T I O N S o 

8 3 ~ I I S M U T H - 2 0 9 S I U T R C N N 7 5 N ~ " " ~ 

224262 I S o O MEV I S o O X 2 CCP I o N o G O L O V I N KUR 

0 : P O S S I B L E USE A S N E U T R O N M U L T I P L I E R o 

S T A T U S - - — — — — S T A T U S 

BRC F R E H A U T + - C E A - R - 4 6 2 7 ( 1 9 7 4 ) . D A T A FROM T H R E S H O L D TO 1 4 ME.Vo 

i o ' T H O R I . U M ^ i l l = ~ = = NEUTRON " = = N 7 5 N = = = = - = - = = = » = 

224.061 I S o O MEV I S o O X 2 CCP l e N o G O L O V I N KUR 

o: POSSIBLE USE A S NEUTRON M U L T I P L I E R o 
= = = = = = = = = = = = = = = = = s = = a s a = = = = = = s a = s s s s a = = = = = = = = = = = = = = s e = = = = = = = s = = s = = = = = = = = = s s s = = = a = = i s s a s s s s s s s a e s s s a s s s n s s s a 
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90 THORIUM 232 NEUTRON N,3N 

22&T6£ ISoO MEV 1SoOX 2 CCP I o N o G O L O V I N KUR 

O: P O S S I B L E USE AS NEUTRON MULT IPL IER© 

9 2 URANILM 2 3 8 NEUTRON " N , 2 N 

Z23S62 1 So 0 MEV 1 SoOX CCP I o N o G O L O V I N KUR 

0 : P O S S I B L E USE AS NEUTRON M U L T I P L I E R o 

Z41J1J 1 So 0 MEV 

o: EVALUATION REOUESTEOo 
O: PRODUCTION OF U - 2 3 7 , 
M: NEW REOUESTo 

ALD MATHER* - A W R E / 0 - 7 2 / 7 2 , DATA 7 o 0 TO 12 MEVo 

BNW WOLKENHA UER + - 7 3 P A R I S 1 3 9 , REVIEW THRESHOLD TO 1 6 MEVo 

LRL UANDRUM+ - P R / C 8 1 9 3 8 ( 1 9 7 3 ) , DATA 14 TO I S MEVo 

DUB BELQV+ - I J P 4 7 2 3 2 ( 1 9 7 3 1 , WORK AT 15 MEVo 

BRC FREHAUT+ - C E A - R - 4 6 2 7 ( 1 9 7 4 1 , WORK THRESHOLD TO 15 MEVo 

9 2 URANIUM 238 NEUTRON N , 3N 

Z i i S i i 1 So 0 MEV I S o O X CCP I o No GOLOVIN KUR 

0 : P O S S I B L E USE AS NEUTRON M U L T I P L I E R o 

ZA1.22f l 15o 0 MEV 1 5 oOX USA J oDo LEE LRL 

0 : EVALUATION REOUESTEDo 
0 : PRODUCTION OF U - 2 3 6 o 
M: NEW REOUESTo 

9 2 URANIUM 2 3 8 DOUBLE D I F F E R E N T I A L NEUTRON-EMISS ION CROSS SECTION 

ZA131S 1 4o 0 MEV 1 5o OX 

0 : SPECTRA AT SEVERAL ANGLES REOUIREOo 
MUST RECORD NEUTRONS DOWN TO A FEW HUNDRED KEVo 

M: NEW REOUESTo 
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IV.i 

IV. Nuclear Safeguards and. Accountability 

IV. A. Introduction 

The Nuclear Data Request List for Safeguards Development 
Purposes has been thoroughly revised in both content and 
format since its previous publication as INDC(NDS)-50 
(March 1973). The changes are summarized in the following 
table: 

Japanese 
List 

FRG 
List 

US 
List 

USSR 
List 

Withdrawn 
Requests — 26 38 17 

Continued or 
modified Re-
quests 

- 7 12 22 

New Requests 59 9 19 2 

Date of Sub-
mission to NDS October 73 May 1974 January 75 July 1974 

The list contains 130 requests from four countries -
the Federal Republic of Germany, Japan, the Soviet Union 
and the United States. The few requests from France and 
the United Kingdom which may be related to safeguards are 
included in the Fission-Reactor Request List. 



IV.ii 

* IV.B. Priority Criteria 

Used in Assigning Priorities to Nuclear Data Re,quests for 
Safeguards Purposes 

First Priority - (l) 

First priority shall be given to those requests for 
nuclear data that 

1. are necessary for the refinement of an existing 
technique in order to bring its accuracy to within 
acceptable limits for safeguards purposes, or 

2. are essential for the development of a new and pro-
mising technique for the nondestructive assay and 
control of nuclear material in amounts that are 
significant to the safeguards system. 

Second Priority - (2) 

Second priority shall be given to those requests for 
nuclear data that 

1. are essential for the use or interpretation of an 
existing or proposed technique for nondestructive 
assay and that are now obtained either by extra-
polation or by an empirical method but for which 
experimental confirmation is desirable, or 

2. are necessary for the development of a technique 
for non-destructive assay that may reasonably be 
expected to be useful for safeguards purposes. 

* These priority criteria were recommended for use by the 
International Nuclear Data Committee (INDC). 



IV.iii 

Third Priority - (3) 

Third priority shall be given to those requests for 
nuclear data that 

1. may be needed for the nondestructive assay of 
materials not now included in the safeguards system 
but that are likely to be in the future, or 

2. are necessary for the assessment or elimination of 
minor sources of error in the assay of nuclear 
material, or 

3. are needed for the exploration of new techniques 
for non-destructive assay for future applications, 
or 

4. may be needed for the development of new techniques 
for non-destructive assay for which the required 
technology does not now exist but which may reason-
ably be expected to in the future. 



IV. iv 

IV.C. Index to Safeguards Request List 

TARGET PAGE 

4 B E R Y L L I U M 9 0 0 0 0 0 o 0 0 O 0 C 0 0 o 0 I Vo 
3 6 KRYPTON 6 5 0 O 0 0 o o O O O 0 0 0 0 0 0 I V = 1 
4 0 Z I R C O N I U M 9 5 O O O O O 0 0 C O 0 O 0 0 0 0 I Vo 1 
4 4 R U T H E N I U M 1 0 3 O O O O C 0 0 0 0 O 0 0 0 c 0 I V o 1 
4 4 R U T H E N I U M 1 0 6 0 0 0 0 0 0 0 0 O 0 0 0 0 0 0 I Vo 1 
4 5 RHODIUM I C e 0 C 0 C 0 0 0 0 0 0 0 0 0 0 0 I V c 1 
5 1 A N T I M O N Y 1 2 5 0 0 0 0 O 0 0 0 O 0 0 0 0 0 a I V o 2 
5 4 XENON 1 3 3 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 I V o 2 
5 5 C E S I U M 1 3 3 0 O 0 0 0 o 0 0 O 0 O 0 0 0 o I V o 2 
5 5 C E S I U M 1 3 4 0 O 0 0 0 o 0 O O 0 O 0 0 0 o I V o 2 
5 5 C E S I U M 1 3 7 0 0 C 0 0 o 0 0 0 0 0 0 0 0 0 I V o 3 
5 6 B A R I U M 1 4 C O 0 0 0 0 o 0 0 O 0 C 0 0 0 0 I V o 3 
5 7 LANTHANUM 1 4 C 0 0 0 0 o o O 0 0 O 0 0 0 0 0 I V o 3 
5 8 C E R I U M 1 4 4 0 0 0 0 o o 0 0 O 0 O 0 o o 0 I V o 3 
5 9 P R A S E O D Y M I U M 1 4 1 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 I V o 4 
5 9 P R A S E O D Y M I U M 1 4 4 0 0 0 0 0 o 0 0 O 0 0 0 0 0 0 I V o 4 
6 0 NEODYMIUM 1 4 2 0 0 O 0 0 o 0 0 0 0 0 o o o 0 I V c 4 
6 0 NEODYMIUM 1 4 3 0 0 0 0 0 o 0 0 O 0 O 0 o 0 0 I V o 4 
6 0 NEODYMIUM 1 4 4 0 0 C 0 0 0 0 0 O 0 0 0 0 c 0 I V c 5 
6 0 N E O D Y M I U M 1 4 5 0 0 0 0 o o O O O 0 O 0 0 o 0 I V o 5 
6 0 NEODYMIUM 1 4 6 0 0 0 0 C 0 0 0 O 0 0 0 0 0 c I V c 5 
6 0 NEODYMIUM 1 4 7 0 O O 0 0 0 0 0 O 0 0 0 0 0 c I V o 5 
6 0 NEODYMIUM 1 4 8 0 0 0 0 0 o 0 0 O 0 0 O 0 0 0 I V c 5 
6 0 NEODYMIUM 1 5 0 0 0 0 0 0 0 0 0 O 0 O 0 0 0 0 I V o 5 
6 2 SAMARIUM 1 5 2 O 0 0 0 0 o 0 0 0 O C 0 0 0 0 I V o 6 
6 2 SAMARIUM 1 5 3 0 O O 0 0 o 0 0 0 0 O 0 0 0 0 I V o 6 
6 3 E U R O P I U M 1 5 3 0 O 0 0 0 o 0 0 O C 0 0 o c o I V o 6 
6 3 E U R O P I U M 1 5 4 0 O O 0 O 0 O 0 C 0 0 0 0 0 o I V o 6 
6 3 E U R O P I U M 1 5 5 0 0 0 o o o 0 0 O 0 0 0 o o 0 I V o 7 
9 2 URANIUM 2 3 5 0 O 0 0 0 o 0 0 O C 0 0 0 0 0 I V o 7 
9 2 URANIUM 2 3 6 0 O O 0 O 0 0 0 0 0 O 0 0 0 0 I V o 8 
9 2 URANIUM 2 3.8 0 O O 0 0 o ooooo'oo 0 o I V o 8 
9 3 N E P T U N I U M 2 3 7 0 0 O 0 o o 0 0 0 0 0 0 o 0 0 I V o 9 
9 4 P L U T O N I U M 2 3 8 0 0 0 0 O 0 O 0 O C C 0 0 0 0 I V c 9 
9 4 P L U T O N I U M 2 3 9 0 0 0 0 0 0 0 0 O 0 0 0 0 0 0 I V c 1 0 
9 4 P L U T O N I U M 2 4 0 0 0 O 0 o o 0 O O O O O 0 o o I V o 1 2 
9 4 P L U T O N I U M 2 4 1 ooooooooooooo 0 o I V o 1 3 
9 4 P L U T O N I U M 2 4 2 ocooooooooooc 0 o I V c 1 4 
9 5 A M E R I C I U M 2 4 1 o o o o o o o o o o o o o 0 0 I V o 1 5 
9 5 A M E R I C I U M 2 4 2 o o o 0 o o O 0 0 o o o o 0 3 I V o 1 6 
9 5 A M E R I C I U M 2 4 3 0 0 o 0 0 o O O O 0 0 O 0 0 o I V o 1 7 
9 5 A M E R I C I U M 2 4 4 O 0 0 0 0 o O 0 O C O 0 o o o I V o 1 7 

\ 



IV. D. DATA REQUEST LIST FOR NUCLEAR SAFEGUARDS DEVELOPMENT 



4 BERYLLIUM 9 NEUTRCN N,P DELAYED NEUTRON YIELD 

2HIQQ2 1 4 c 0 MEV l O o O X 2 U S A Rc 8*. W A L T O N 

D E L A Y E D N E U T R O N Y I E L D F R O M B E - 9 P R O D U C E D BY B E T A 
D E C A Y O F L 1 - 9 R E A C T I O N P R O D U C T R E Q U I R E D o 

B A C K G R O U N D I N D E L A Y E D N E U T R O N A S S A Y S c 

7 1 4 0 3 7 1 4 o 0 M E V 1 6 o 0 MEV l O o O X 2 C C P V o K c M A R K O V GAC 

O : D E L A Y E D N E U T R O N Y I E L D FROM B E - 9 P R O D U C E D BY B E T A 
D E C A Y O F L 1 - 9 R E A C T I O N P R O D U C T R E Q U I R E O o 

0 : A L L O W A N C E FOR B A C K G R O U N D I N D E L A Y E D N E U T R O N 
C O U N T I N G 

S T A T U S S T A T U S 

L A S A L B U R G E R - PR 1 3 2 3 2 8 , D E L A Y E D N E U T R C N Y I E L D F R O M B E - 9 D E C A Y P R O D U C T A T 1 6 c MEVc 

3 6 K R Y P T O N 8 5 S P O N T A N E O U S T O T A L GAMMA R A Y Y I E L D 

7 2 2 0 0 1 1 o 0 X 1 J A F . N o S A S A M O T O J A E 

Q : Y I E L D PER D I S I N T E G R A T I O N O F 5 1 4 K E V GAMMA R A Y 
R E Q u I R E D c 

0 : F O R B U R N UP C A L C U L A T I O N F R O M N O N - D E S T R U C T I V E 
M E A S U R E M E N T , 

M : NEW R E Q U E S T c 

S T A T U S S T A T U S 

P R E S E N T A C C U R A C Y 2 - 3 P E R C E N T o 

O R L H O R E N - N D / B 5 1 3 1 ( 1 9 7 1 ) 0 

O R L M A R T I N + - N D / A l ( 1 9 7 0 ) o 

G E L D E N E C K E + - N S E 2 8 3 0 5 ( 1 9 6 7 ) o 

4 0 Z I R C O N I U M 9 5 N E U T R O N C A P T U R E C R O S S S E C T I O N 

7 0 4 0 0 3 2 5o 3 MV 5 o OX 3 C C P So A c S K V O R T S O V K U R 
Oo Ac M I L L E R K U R 

Q : A L S O W A N T E D FOR c C 6 EV I N C I D E N T N E U T R O N S , 
0 : FOR A S S A Y O F U A N D P U I N F U E L E L E M E N T S F R O M 

F I S S I O N P R O D U C T GAMMA R A D 1 A T I O N O 

S T A T U S 

S A C R I B O N , - 7 3 E 0 L C G N A 1 2 3 5 , R E V I E W o 

4 4 R U T H E N I U M 1 0 3 S P O N T A N E O U S T O T A L GAMMA RAY Y I E L D 

222002 

222003 

N o S A S A M O T O J A E 

Q : Y I E L D S P E R D I S I N T E G R A T I O N OF 4 9 7 A N D 6 1 0 K E V 
GAMMA R A Y R E Q U I R E D , 

0 : F O R B U R N UP C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 
M E A S J J R E M E N T o 

M : NEW R E Q U E S T , 

N o S A S A M O T O J A E 

Q : Y I E L D PER D I S E N T E G R A T I O N OF 5 5 7 K E V GAMMA R A Y 
R E Q U I R E D c 

0 : F O R B U R N UP C A L C U L A T I O N F R O M N O N - D E S T R U C T I V E 
M E A S U R E M E N T , 

M : NEW R E Q U E S T , 

S T A T U S 

O R L M A R T I N + - N D / A £ l ( 1 9 7 0 ) o 

U P P P E T T E R S S O N * - Z P 2 3 3 2 6 0 ( 1 9 7 0 ) , 

4 4 R U T H E N I U M 1 0 6 N E U T R O N C A P T U R E C R O S S S E C T I O N 

204006 2 5 , 3 MV S o A , S K V O R T S O V 
0 , A , M I L L E R 

KUR 
KUR 

Q : o: A L S O W A N T E D FOR , 0 6 E V I N C I D E N T N E U T R O N S , 
FOR A S S A Y O F U A N D P U I N F U E L E L E M E N T S F R O M 

F I S S I O N P R O D U C T GAMMA R A D I A T I O N , 

4 5 R H O D I U M 1 0 6 S P O N T A N E O U S T O T A L GAMMA RAY Y I E L D 

222004 1 o 0 X J A P N o S A S A M O T O J A E 

Y I E L D P E R D I S I N T E G R A T I O N OF 5 1 2 , 6 2 2 . A N D 1 0 5 0 
K E V GAMMA R A Y S R E Q U I R E O o 

F O R BURN UP C A L C U L A T I O N F R O M N O N - D E S T R U C T I V E 
M E A S U R E M E N T , 

NEW R E Q U E S T o 

222005 3 o 0 X 1 J A P N o S A S A M O T O J A E 

Y I E L D PER D I S I N T E G R A T I O N O F 6 1 6 . 8 7 4 , 1 1 2 8 A N D 
1 5 6 2 K E V GAMMA R A Y S R E Q U I R E D o 

F O R B U R N U P C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 
M E A S U R E M E N T , 

NEW R E Q U E S T c 

SAFEGUARDS LIST PAGE IVc 1 



51 ANTIMONY 125 SPONTANEOUS TOTAL GAMMA RAY YIELD 

222006 l o O X 

S T A T U S 

O R L M A R T I N * - N C / A 8 1 ( 1 9 7 0 ) o 

BUQ N A G P A L + - C J P 4 8 2 9 7 8 ( 1 9 7 0 l o 

A L G M A R S O L + - CR ( S E R I E S B ) 2 7 2 6 1 ( 1 9 7 1 ) , 

No S A S A M O T O J A E 

Y I E L O P E R D I S I N T E G R A T I O N O F 1 7 6 . 3 8 1 . 4 2 8 . 4 6 4 . 
6 0 1 . 6 0 7 , 6 3 6 A N D 6 7 2 K E V GAMMA R A Y S R E O U I R E D o 

F O R B U R N UP C A L C U L A T I O N F R O M N O N - D E S T R U C T I V E 
M E A S U R E M E N T o 

NEW R E Q U E S T o 

5 4 X E N O N 1 3 3 H A L F L I F E 

222016 J A P H o O K A S H I T A 

0: 
J A E 

D I F F E R E N T V A L U E S A R E Q U O T E D I N T H E L l T E R A T U R E o 
FOR B U R N UP C A L C U L A T I O N F R O M N O N - D E S T R U C T I V E 

M E A S U R E M E N T 
M : NEW R E Q U E S T c 

2 2 2 0 1 2 

S T A T U S 

O R L E M E R Y + - N S E 4 8 3 1 9 1 1 9 7 2 ) , 

MCM M A C N A M A R A + - P R 7 8 1 2 9 ( 1 9 5 0 l o 

H A R L A R G E * - N D / A 7 4 7 7 ( 1 9 7 0 ) 0 

l o O X H o O K A S H I T A J A E 

0 : FOR 2 c 2 3 DAY I S O M E R c 
0 : D I F F E R E N T V A L U E S A R E Q U O T E D I N THE L l T E R A T U R E o 

FOR B U R N UP C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 
M E A S U R E M E N T o 

M : NEW R E Q U E S TC 

5 4 X E N O N 1 3 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

22801S 2 5o 3 MV 1 4 o 0 MEV F H o O K A S H I T A J A E 

o: FOR B U R N UP C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 
M E A S U R E M E N T o 

M : NEW R E Q U E S T o 

2 2 2 0 2 0 2 5 o 3 MV 2 5 o 0 X H o O K A S H I T A J A E 

0 : FOR 2 c 2 3 DAY I S O M E R c 
O : F O R B U R N UP C A L C U L A T I O N F R O M N O N - D E S T R U C T I V E 

M E A S U R E M E N T o 
M : NEW R E Q U E S T c 

S T A T U S 

MCM K E N N E T T + - J I N 5 2 5 3 ( 1 9 5 8 ) , T H E R M A L V A L U E o 

S A C R I B O N o - 7 3 B O L C G N A 1 2 3 5 , E V A L U A T I O N FOR T H E R M A L A N D F I S S I O N S P E C T R A c 

5 5 C E S I U M 1 3 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

204002 2 S o 3 MV 3 o OX S o A c S K V O R T S O V 
O o A o M I L L E R 

KUR 
K U R 

0: 
o: 

A L S O W A N T E D FOR o 0 6 E V I N C I D E N T N E U T R O N S o 
FOR A S S A Y O F U AND P U I N F U E L E L E M E N T S F R O M 

F I S S I O N P R O D U C T GAMMA R A D I A T I O N o 

222021 

S T A T U S -

S A C 

B O R 

K F K 

WUR 

N P G 

2 S o 3 MV 1 4 o 0 MEV 3 o O X H o O K A S H I T A J A E 

Q : R E S O N A N C E I N T E G R A L A L S O W A N T E D o 
O : FOR B U R N UP C A L C U L A T I O N F R O M N O N - D E S T R U C T I V E 

M E A S U R E M E N T o 
M : NEW R E Q U E S T C 

R I B O N o - 7 2 B O L C G N A 1 2 3 5 . R E V I E W . T H E R M A L T O 3 0 K E V A L S O F I S S I O N N E U T R O N S P E C T R U M A V E R A G E o 

R I G A U D + - N P / A 1 7 6 5 4 5 ( 1 6 7 1 ) . A T 1 4 o 0 M E V o 

K O M P E - N P / A 1 3 3 5 1 3 ( 1 9 6 9 ) . F R O M 1 0 K E V T O 1 5 0 K E V 

W I ODER - P R E C I S E D A T A FROM O o O l T O 4 5 E V . T O BE P U B L I S H E D I N N S E o 

I I J I M A * ( 1 5 7 5 ) o M A N Y E X P E R I M E N T A L D A T A BELOW 1 5 M E V . B U T S Y S T E M A T I C D I S C R E P A N C I E S A R E 
O B S E R V E D A B O V E . 1 0 K E V o 

5 5 C E S I U M 1 3 4 S P O N T A N E O U S T O T A L GAMMA RAY Y I E L O 

2 2 2 f l f l 2 l o O X H o O K A S H I T A J A E 

Y I E L D P E R D I S I N T E G R A T I O N O F 5 6 3 . 5 6 9 . 7 9 6 . A N 
8 0 2 K E V GAMMA R A Y S R E O U I R E D o 

F O R B U R N UP C A L C U L A T I O N F R O M N O N - D E S T R U C T I V E 
M E A S U R E M E N T o 

NEW R E Q U E S T o 

Z22B06 3 o 0 X H o O K A S H I T A J A E 

Y I E L D P E R D I S I N T E G R A T I O N O F 1 0 3 9 . 1 1 6 8 , A N D 1 3 6 5 
K E V GAMMA R A Y S R E Q U I R E D o 

F O R B U R N UP C A L C U L A T I O N F R O M N O N - O E S T R U C T I V E 
M E A S U R E M E N T o 

NEW R E Q U E S T o 

SAFEGUARDS LIST PAGE IVo 2 



55 CESIUM 134 SPONTANEOUS TOTAL GAMMA RAY YIELD (CONTINUED) 

S T A T U S — 

A E F O R S Y T H + - 7 0 K A R L S R U H E V O L o l Po 5 2 1 , 

MHG R A E S I D E + - N P / A 5 8 5 4 ( 1 9 6 7 >c 

P T N A B D U L - M A L E K * - N P / A 1 0 6 2 2 5 ( 1 9 6 8 ) o 

T H D H O F M A N N + - Z P 2 3 0 3 7 ( 1 9 7 0 ) o 

- S T A T U S 

I A E A o 

5 5 C E S I U M 1 3 4 N E U T R C N C A P T U R E C R O S S S E C T I O N 

2 0 4 0 0 6 2 E o 3 MV S o A : S K V O R T S O V 
O o A o M I L L E R 

KUR 
KUR 

O : A L S O W A N T E D FOR o 0 6 EV I N C I D E N T N E U T R O N S o 
O : FOR A S S A Y O F u AND P U I N F U E L E L E M E N T S F R O M 

F I S S I O N P R O D U C T GAMMA R A D I A T I O N o 

2 2 2 0 2 5 2 So 3 MV 3 o O X 1 J A P He O K A S H I T A J A E 

O : R E S O N A N C E I N T E G R A L A L S O WANTEDo 
0 : FOR B U R N UP C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 

M E A S U R E M E N T , 
M: NEW R E O U E S T o 

S T A T U S S T A T U S 

S A C R I B O N o - 7 3 B O L C G N A 1 2 3 5 . R E V I E W o 

5 5 C E S I U M 1 3 7 N E U T R O N C A P T U R E CROSS S E C T I O N 

2 5 4 5 1 3 2 Eo 3 MV l O o O X So A c S K V O R T S O V 
0 o A c M I L L E R 

KUR 
KUR 

O : A L S O W A N T E D FOR c 0 6 EV I N C I D E N T N E U T R O N S o 
O : FOR A S S A Y O F U AND P U I N F U E L E L E M E N T S F R O M 

F I S S I O N P R O D U C T GAMMA R A D I A T I O N o 

5 6 B A R I U M 1 4 0 C A P T U R E C R O S S S E C T I O N 

2 0 4 0 1 5 2 E o 3 MV S o O X 3 C C P So Ao S K V O R T S O V KUR 
O o A o M I L L E R K U R 

0 : A L S O W A N T E D FOR o 0 6 EV I N C I O E N T N E U T R O N S o 
0 : FOR A S S A Y O F U AND P U I N F U E L E L E M E N T S FROM 

F I S S I O N P R O D U C T GAMMA R A D I A T I O N o 

S T A T U S S T A T U S 

S A C R I B O N o - 7 3 B 0 L C G N A 1 2 3 5 , R E V I E W o 

5 7 L A N T H A N U M 1 4 0 S P O N T A N E O U S T O T A L GAMMA RAY Y I E L D 

2 5 4 0 1 6 

2 2 2 0 0 9 

1 o O X So A c S K V O R T S O V 
0 o A ; M I L L E R 

KUR 
KUR 

Y I E L D O F GAMMA Q U A N T A P E R B E T A D E C A Y E V E N T W 
FOR 3 2 8 o 8 A N D 8 1 5o 8 K E V GAMMA So 

FOR A S S A Y O F U A N D P U I N F U E L E L E M E N T S F R O M 
F I S S I O N P R O D U C T GAMMA R A D I A T I O N o 

J A P N : S A S A M O T O J A E 

0 : Y I E L D PER D I S I N T E G R A T I O N O F 3 2 8 o 8 . 4 8 7 o 0 . B 1 5 o 8 , 
A N D 2 5 2 2 o 0 K E V GAMMA R A Y S R E Q U I R E D , 

0 : F O R BURN UP C A L C U L A T I O N F R O M N O N - O E S T R U C T 1 V E 
M E A S U R E M E N T o 

M: NEW R E Q U E S T o 

222010 N c S A S A M O T O J A E 

a : Y I E L D P E R D I S I N T E G R A T I O N O F 4 3 2 o 6 K E V GAMMA RAY 
R E O U I R E D o 

o : F O R BURN UP C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 
M E A S U R E M E N T o 

M : NEW R E Q U E S T c 

S T A T U S -

CCP 

RUM 

CCP 

O R L 

GRE 

5 8 CER 

- S T A T U S 

G U S E V - P R O T E C T I O N A G A I N S T GAMMA R A D I A T I O N FROM F I S S I O N P R O D U C T S . ATOM I Z D A T , MOSCOW ( 1 9 6 8 1 c 

A R D I S S O N + - R R F 1 6 1 0 4 5 ( 1 5 7 l ) o 

K A L I N N I K O V * - I Z V 3 4 9 1 6 ( 1 9 7 0 ) o 

M A R T I N * - N D / A 1 ( 1 9 7 0 > o 

B L A C H O T + - C E A - N - 1 5 2 6 ( 1 9 7 2 ) o 

I U M 1 4 4 S P O N T A N E O U S 
S = = = = = = = = S 3 B S S S S E = S = = S 3 = C = a = = = S = B 3 

T O T A L GAMMA RAY Y I E L D 

25451$ l e O * S o A o S K V O R T S O V 
O o A o M I L L E R 

KUR 
KUR 

O : Y I E L D O F GAMMA Q U A N T A P E R B E T A D E C A Y E V E N T W A N T E D 
FOR 1 3 3 o 5 K E V GAMMAo 

O : FOR A S S A Y O F U AND P U I N F U E L E L E M E N T S FROM 
F I S S I O N P R O D U C T GAMMA R A D I A T I O N o 

222511 H o O K A S H I T A J A E 

0 : Y I E L D PER D I S I N T E G R A T I O N O F 1 3 3 c 5 K E V GAMMA RAY 
R E O U I R E D o 

0 : FOR BURN UP C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 
M E A S U R E M E N T o 

M: NEW R E O U E S T o 

SAFEGUARDS LIST PAGE IVo 3 



51 ANTIMONY 125 SPONTANEOUS TOTAL GAMMA RAY YIELD ( C O N T I N U E D ) 

S T A T U S S T A T U S 

CCP G U S E V P R O T E C T I O N A G A I N S T GAMMA R A D I A T I O N FROM F I S S I O N P R O D U C T S , A T O M I Z D A T . MOSCOW ( 1 9 6 8 1 c 

S R E H I L L E R - K T 1 2 4 e 5 ( I 9 7 C ) o 

D E B B E R E N Y I - 7 3 P A R I S V O L o l P o 2 6 9 o 

MGT P O T N I S + - J P J 2 9 5 3 9 ( 1 9 7 0 ) c 

H L S A N T T I L A + - Z P 2 3 7 1 2 6 ( 1 9 7 0 l o 

ORL M A R T I N * - N D / A 8 l ( 1 9 7 0 ) o 

D E B B E R E N Y I - 7 3 P A R I S 1 2 6 9 o 

GRE B L A C H O T t - C E A - N - 1 5 2 6 ( 1 9 7 2 ) o 

C U R R E N T L Y KNOWN TO ABOUT 5 P E R C E N T c 

5 9 P R A S E O D Y M I U M 1 4 1 N E U T R C N C A P T U R E CROSS S E C T I O N 

7 2 2 0 2 3 2 5 = 3 MV 

S T A T U S -

D E B 

DEB 

A N L 

O R L 

1 4o 0 MEV H o O K A S H I T A J A E 

Q : R E S O N A N C E I N T E G R A L A L S O WANTEDo 
0 : FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E 

M E A S U R E M E N T - , 
M : NEW R E Q U E S T c 

- S T A T U S 

C S I K A I + - N F / A 9 5 2 2 9 < 1 9 6 8 l o 

P E T O + - J N E 2 1 7 9 7 ( 1 9 6 7 ) 0 

S T U P E G I A + - J N E 2 2 2 6 7 ( l S 6 8 ) o 

M A C K L I N t - ( 1 9 7 4 ) , P R E L I M I N A R Y D A T A 2 = 5 T C 5 0 0 K E V 

5 9 P R A S E O D Y M I U M 1 4 4 S P O N T A N E O U S T O T A L GAMMA RAY Y I E L O 

7 2 2 0 1 2 1o 0 X 1 J A P H o O K A S H I T A J A E 

0 : Y I E L D PER D I S I N T E G R A T I O N O F 6 9 6 o 5 . 1 4 9 8 o l , AND 
2 1 8 5 o 7 K E V GAMMA R A Y S R E Q U I R E D o 

0 : FOR B U R N U P C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 
M E A S U R E M E N T o 

M: NEW R E Q U E S T c 

S T A T U S S T A T U S 

ORL M A R T I N + - N C / A 8 l ( 1 9 7 0 ) o 

M I T F A S H I N G + - P R / C 1 1 1 2 6 ( 1 9 7 0 ) o 

O R L R A M A N - N P / A 1 C7 4 0 2 ( 1 9 6 B ) o 

C U R R E N T L Y KNOWN TO 3 - 7 P E R C E N T o 

6 0 N E O D Y M I U M 1 4 2 N E U T R O N C A P T U R E CROSS S E C T I O N 

7 2 2 0 2 4 2 5o 3 MV 2 o O X 1 J A P H o O K A S H I T A J A E 

O : FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E 
M E A S U R E M E N T o 

M : NEW R E Q U E S T o 

S T A T U S S T A T U S 

HAR C A B E L L + - J I N 3 0 8 9 7 ( 1 9 6 8 ) 

6 0 N E O D Y M I U M 1 4 2 * * N E U T R C N C A P T U R E R E S O N A N C E I N T E G R A L 

7 2 2 3 2 5 2 5 o OX 1 J A P H o O K A S H I T A J A E 

O : FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E 
M E A S U R E M E N T S 

M : NEW R E Q U E S T c 

6 0 N E O D Y M I U M 1 4 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

7 2 2 0 2 6 2 S o 3 MV 2 o 0 X 1 J A P H o O K A S H I T A J A E 

O : F O R BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E 
M E A S U R E M E N T o 

M : NEW R E Q U E S T o 

S T A T U S S T A T U S 

SAC R I B O N o - 7 3 B O L C G N A t 2 3 5 , E V A L U A T I O N F R O M 0 o 0 2 5 EV T O 3 0 K E V o A L S O F I S S I O N N E U T R O N S P E C T R U M A V E R A G E 

HAR C A B E L L + - J I N 3 0 8 9 7 ( 1 9 6 8 ) o P I L E S P E C T R A A V E R A G E S o 

N P G I I J I M A + - ( 1 9 7 5 ) c NO E X P E R I M E N T A L D A T A B E T W E E N 1 0 0 E V A N D 4 0 0 K E V o 

6 0 N c O D Y M I U M 1 4 3 N E U T R O N C A P T U R E R E S O N A N C E I N T E G R A L 

2 2 2 C 2 7 2 5 o O X 1 J A F H o O K A S H I T A J A E 

O ; FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E 
M E A S U R E M E N T o 

M : NEW R E Q U E S T O 

SAFEGUARDS LIST PAGE IVo 4 



60 NEODYMIUM 144 NEUTRCN CAPTURE CROSS SECTION 

Z 2 2 0 2 6 2 Eo 3 MV 3o 0 % 1 J A P H o O K A S H I T A J A E 

0 : FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E 
MEASUREMENTo 

M : NEK R E O U E S T c 

S T A T U S ST AT US 

D E B C S I K A I + - N F / A 5 5 2 2 9 < 1 9 6 8 l o 

DEB P E T O + - J N E 2 1 7 S 7 ( 1 9 6 7 ) o 

A N L S T U P E G I A + - -JNE 2 2 2 6 7 ( 1 5 6 8 I c 

6 0 N E O D Y M I U M 1 4 4 N E U T R O N C A P T U R E RESONANCE I N T E G R A L 

Z 2 2 0 2 S 2 5 o OX 1 J A P H o O K A S H I T A J A E 

O : FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E 
MEASUREMENTo 

M : NEW R E O U E S T c 

6 0 N E O D Y M I U M 1 4 5 NEUTRON C A P T U R E CROSS S E C T I O N 

Z 2 2 0 3 0 2 5 o 3 MV 2o 0 X 1 J A P H o O K A S H I T A J A E 

O : FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E 
M E A S U R E M E N T ; 

M: NEW R E O U E S T c 

S T A T U S : S T A T U S 

SAC R I B O N o - 7 3 B 0 L C G N A 1 2 3 5 . E V A L U A T I O N FROM 0 c 0 2 5 EV T O 3 0 KEVo A L S O F I S S I O N N E U T R O N SPECTRUM AVERAGE 

HAR C A B E L L + - J I N 3 0 8 S 7 ( 1 9 6 6 l o P I L E S P E C T R A AVERAGES 

ORL M A C K L I N + - ( 1 5 7 4 ) . P R E L I M I N A R Y D A T A 2 ; 5 TO 5 0 0 KEV 

6 0 N E O D Y M I U M 1 4 5 NEUTRCN C A P T U R E RESONANCE I N T E G R A L 

Z 2 2 0 5 1 2 5 o OX 1 J A P H s O K A S H I T A J A E 

O : FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E 
M E A S U R E M E N T , 

M! NEW REOUESTo 

6 0 N E O D Y M I U M 1 4 6 NEUTRCN C A P T U R E CROSS S E C T I O N 

Z 2 2 0 3 2 2 So 3 MV 14o 0 MEV 3o OX 1 J A P He O K A S H I T A J A E 

Q : RESONANCE I N T E G R A L A L S O N E E D E D , 
O : FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E 

M E A S U R E M E N T , 
M : NEW REQUESTC 

S T A T U S 

SAC R I B O N o - 7 3 B O L C G N A 1 2 3 5 , E V A L U A T I O N FROM Oc 0 2 5 EV TO 30 K E V c 

O S L A L S T A D + - J I N 2 9 2 1 5 5 ( 1 9 6 7 ) o T H E R M A L V A L U E o 

6 0 N E O D Y M I U M 1 4 7 NEUTRON C A P T U R E CROSS S E C T I O N 

S T A T U S 

Z 2 2 0 3 3 2 So 3 MV 2 5 o OX 1 J A F H o O K A S H I T A J A E 

0 : RESONANCE I N T E G R A L A L S O N E E D E D c 
o : FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E 

M E A S U R E M E N T ; 
M : NEW R E Q U E S T . 

6 0 N E O D Y M I U M 1 4 8 NEUTRON C A P T U R E CROSS S E C T I O N 

Z 2 2 0 3 4 2So 3 MV 1 4 o 0 MEV 3 o 0 X 1 J A P H o O K A S H I T A J A E 

O : RESONANCE I N T E G R A L A L S O N E E D E D , 
0 : FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E 

M E A S U R E M E N T , 
M: NEW R E Q U E S T , 

S T A T U S S T A T U S 

O S L A L S T A O + - J I N 2 9 2 1 5 S ( 1 9 6 7 l o 

MUA H A S A N * - N C / B 5 8 4 0 2 ( 1 9 6 8 1 , 

6 0 N E O D Y M I U M 1 5 0 NEUTRON C A P T U R E CROSS S E C T I O N 

Z 2 2 0 3 5 2 5 o 3 MV 1 4 o 0 MEV S o O X 1 

STA TUS 

O S L A L S T A D + - J I N 2 9 2 1 5 5 ( 1 9 6 7 l o 

MUA H A S A N + - N C / B 5 8 4 0 2 ( 1 9 6 8 l o 

H o O K A S H I T A J A E 

Q : RESONANCE I N T E G R A L A L S O N E E D E D c 
O : FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E 

M E A S U R E M E N T , 
M : NEW REOUESTO 

S T A T U S 
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62 SAMARIUM 152 CAPTURE CROSS SECTION 

Z 2 2 0 3 6 2 5o 3 MV 

STA T U S -

OEB 

MUA 

ORL 

HAR 

1 4o 0 MEV Y o N A I T O J A E 

0 : RESONANCE I N T E G R A L A L S O WANTEDo 
0 : FOR BURN UP C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 

M E A S U R E M E N T , 
M: NEW REQUESTc 

P E T O t - J N E 2 1 7 5 7 ( 1 9 6 7 ) . A T 3 o 0 MEV R E L A T I V E TO GOLD C A P T U R E , 1 5 P E R C E N T ERRORo 

C HAUBY+ - PR 1 5 2 1 0 5 5 ( 1 9 6 6 ) , AT 2 4 o KEV R E L A T I V E TO I N D I U M C A P T U R E . 10 P E R C E N T ERRORo 

M A C K L I N - NAT 1 5 7 3 7 0 ( 1 9 6 3 ) . AT 3 0 KEV TO 1 7 P E R C E N T o 

C A B E L L - J I N 2 4 7 4 9 ( 1 5 6 2 ) . THERMAL VALUEo 

6 2 S A M A R I U M 1 5 3 NEUTRON C A P T U R E CROSS S E C T I O N 

7 2 2 0 3 . 7 1 4 c 0 MEV 2 5 o 0 X P H o O K A S H I T A J A E 

o : FOR BURN UP C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 
MEASUREMENTo 

M: NEW REOUESTo 

6 3 E U R O P I U M 1 5 3 NEUTRON C A P T U R E CROSS S E C T I O N 

7 2 2 0 3 6 2 So 3 My 

S T A T U S -

R P I 

L A S 

DUB 

WUR 

1 4o 0 MEV H o O K A S H I T A J A E 

0 : RESONANCE I N T E G R A L A L S O WANTEDo 
0 : FOR BURN UP C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 

MEASUREMENTo 
M : N E W . R E O U E S T o 

K N O X + - U S N D C - 1 1 2 2 0 1 1 9 7 4 ) . I N PROGRESS 2 0 EV TO 1 0 0 K E V o 

HARLOW+ - C B W A S H I N G T O N P o B 3 7 ( 1 9 6 8 ) o 2 5 EV TO 1 0 K E V 

K O N K S t - SNP 7 3 1 0 ( 1 9 6 B ) o 1 EV TO 5 0 KEVo 

WI ODER - P R E C I S E D A T A FROM O o O l TO 1 0 E V , TO BE P U B L I S H E D I N N S E c 

ERROR A T T H E R M A L 1 5 P E R C E N T , AT L E A S T 8 PERCENT I N R E S T OF ENERGY RANGEo 

6 3 E U R O P I U M 1 5 4 H A L F L I F E 

Z 2 2 0 1 e l o O X 1 J A F H o O K A S H I T A J A E 

O : D I F F E R E N T V A L U E S ARE QUOTED I N THE L l T E R A T U R E o 
FOR BURN UP C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 

M E A S U R E M E N T , 
M : NEW REQUESTc 

S T A T U S S T A T U S 

A N L K A R R A K E R - PR £ 7 9 0 1 ( 1 9 5 2 ) 

ORL E M E R Y * - NSE 4 8 3 1 9 ( 1 9 7 2 ) 

6 3 E U R O P I U M 1 5 4 SPONTANEOUS T O T A L GAMMA RAY Y I E L D 

7 2 2 0 1 3 H o O K A S H I T A J A E 

Y I E L D S PER D I S I N T E G R A T I O N OF 1 2 3 . 2 4 8 . 5 9 2 , 7 2 3 , 
7 5 7 , 8 7 3 . 9 9 6 . 1 C C 5 . AND 1 2 7 4 KEV GAMMA RAYS 
R E Q U I R E D c 

FOR BURN UP C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 
MEASUREMENTo 

NEW REQUESTo 

Z 2 2 Q 1 4 H o O K A S H I T A J A E 

0 : Y I E L D PER D I S I N T E G R A T I O N OF 6 9 2 AND 1 5 9 7 KEV 
GAMMA R A Y S R E Q U I R E D o 

O : FOR B U R N . U P C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 
M E A S U R E M E N T , 

M : NEW R E Q U E S T , 

S T A T U S 

L R L MEYER - PR 1 7 0 1 0 8 9 ( 1 9 6 8 )o 

ORL R I E D 1 N G E R * - P R / C 2 2 3 5 8 < 1 9 7 0 ) o 

BUQ N A G P A L + - C J P 5 0 2 6 8 8 ( 1 9 7 2 l o 

CCP S T O Y A N O V I C H * - I Z V 3 4 4 1 9 ( 1 9 7 0 ) , 

6 3 E U R O P I U M 1 5 4 NEUTRON C A P T U R E CROSS S E C T I O N 

22SPJS H o O K A S H I T A J A E 

Q : RESONANCE I N T E G R A L A L S O WANTEDo 
0 : FOR BURN UP C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 

M E A S U R E M E N T , 
M : NEW R E Q U E S T , 

S T A T U S 

A N L HAYOEN+ - PR 7 5 1 5 0 0 ( 1 9 4 9 ) . T H E R M A L V A L U E W I T H 1 5 P E R C E N T E R R O R , 

SAFEGUARDS LIST PAGE lVo 6 



51 ANTIMONY 125 SPONTANEOUS TOTAL GAMMA RAY YIELD 

Z22 f l IS l o O X N : S A S A M O T O J A E 

0 : V I E L O PER D I S I N T E G R A T I O N O F 0 6 c 5 AND 1 0 S o 3 KEV 
GAMMA R A Y S R E O U I R E D o 

0 : FOR BURN UP C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 
MEASUREMENTo 

M: NEW R E O U E S T c 

S T A T U S 

SGA E D E R * - 7 3 P A R I S 1 2 3 3 . E V A L U A T I O N © 

L R L M E Y E R * - N P / A 1 3 2 1 7 7 1 1 9 6 9 1 © 

GRE F O I N * - J P R 2 8 8 6 1 ( 1 9 6 7 ) © 

9 2 U R A N I U M 2 3 5 NEUTRON D E L A Y E D NEUTRONS E M I T T E D PER F I S S I O N 

20X030 SoOO MEV 1Ao 0 MEV S o O X 2 USA Ro Be WALTON L A S 

0 : D A T A D E S I R E D FOR E X T R A P O L A T I O N TO 1 5 MEVo 

C A L C U L A T I O N S OF M O D E R A T I N G A S S E M B L I E S FOR U A S S A Y o 

S T A T U S S T A T U S 

A I T U T T L E o - NSE 5 6 3 7 ( 1 9 7 5 ) , R E V I E W W I T H RECOMMENCED V A L U E S , 

A N L COXo - A N L / N D M - 5 ( 1 9 7 4 ) . R E V I E W o 

HFA S H A L E V * - NSE 5 1 5 2 ( 1 9 7 3 ) . SPECTRUM AVERAGE© 

I AE M A N E R O * - REA 1 0 6 3 7 ( 1 9 7 2 ) . R E V I E W c 

KFK F I E G - E A N C C ( E ) - 1 5 7 ( 1 9 7 3 ) . WORK I N PROGRESS© 

F E I T A R A S K O * - YF 1 7 1 1 4 9 ( 1 9 7 3 ) . I N PROGRESS© 

SOR A M I E L - 7 3 B 0 L C G N A . R E P o 1 3 o TO 1 5 MEVo 

L A S K R I C K * - .NSE 4 7 3 1 1 ( 1 9 7 2 ) © Oo 1 TO 6© 5 MEVo 

9 2 U R A N I U M 2 3 5 N E U T R O N S P E C T R U M OF PROMPT GAMMA R A Y S E M I T T E D I N F I S S I O N 

Z -340QA 2 5 o 3 MV 1 4 o 0 MEV 2 = 0 X 3 CCP S : S o K O V A L E N K O R I 

0 : Y I E L D AND S P E C T R A WANTED FOR 5 TO 1 5 MEV GAMMASo 
A : 1 0 : 0 KEV GAMMA R E S O L U T I O N WANTEDo 
O : FOR ASSAY OF U I N F U E L E L E M E N T S FROM PROMPT 

GAMMAS, 
M : NEW R E O U E S T o 

9 2 U R A N I U M 2 3 5 NEUTRON D E L A Y E D GAMMA S P E C T R U M FROM F I S S I O N P R O D U C T S 

Z 0 1 0 2 9 2 5 o 3 MV USA Ro Be WALTON 

a: 

L A S 

F I S S I O N PRODUCT GAMMA R A Y E N E R G I E S FROM 0© 2 5 TO 
5 MEVo 

D E L A Y T I M E FROM 1 M I L L I S E C O N D TO 1 2 HOURS© 
A S S O C I A T E GAMMA R A Y S W I T H F I S S I O N P R O D U C T S I F 

P O S S I B L E © 
A : G E ( L I ) R E S O L U T I O N A T l o 2 MEV SHOULD BE 2C S K E V , 
O : N O N - D E S T R U C T I V E A S S A Y OF U - 2 3 5 © 

S T A T U S -

L A S 

L A S 

ORL 

BNL 

HAR 

W A L T O N * - PR 1 7 E 1 8 9 4 ( 1 9 6 9 1 © 

F I S H E R * - PR/B 1 3 4 7 9 6 ( 1 9 6 4 ) © 

M A I E N S C H E I N * - 5 8 GENEVA V O L © 1 5 3 6 6 o 

C H R I E N - HAS DATA FOR U - 2 3 5 AND P U - 2 3 9 © 

L A R G E * - 6 9 V I E N N A P o 6 3 7 , SOME D A T A FOR Uo 

9 2 U R A N I U M 2 3 5 N E U T R O N F I S S I O N PRODUCT MASS Y I E L D SPECTRUM 

20402i 25o 3 MV So As S K V O R T S O V 
O o A c M I L L E R 

KUR 
KUR 

O : Y I E L D S OF Z R — 9 5 AND R U - 1 0 6 ARE R E Q U I R E D © 
o : FOR A S S A Y O F U I N S P E N T F U E L E L E M E N T S BY 

T H E F I S S I O N PRODUCT GAMMA RAYSc 
M I M O D I F I E D ( P A R T I A L L Y F U L F I L L E D ) o 

222043 H o O K A S H I T A J A E 

F I S S I O N Y I E L D OF R U - 1 0 6 . X E - 1 3 3 , C S - 1 3 7 , C E - 1 4 1 . 
C E - 1 4 4 . N D — 1 4 3 . N D - 1 4 4 , N D - 1 A S , N D - 1 4 6 . N O - 1 4 7 , 
N D - 1 4 8 , A N D N D - 1 5 0 o 

D A T A WANTED FOR THERMAL N E U T R O N S , F A S T REACTOR 
N E U T R O N S ( 8 0 - 8 0 0 K E V ) , F I S S I O N SPECTRUM N E U T R O N S 
AND H I G H ENERGY N E U T R O N S ( 1 4 - 1 5 MEV)© 

FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E AND 
N O N - D E S T R U C T I V E C A L C U L A T I O N S o 

NEW REOUEST© 

Z 2 2 0 5 0 5 0 e 0 X H o O K A S H I T A J A E 

F I S S I O N Y I E L D OF C S - 1 3 4 , P R - 1 4 2 AND E U - 1 5 4 WANTEDo 
OATA WANTED FOR T H E R M A L N E U T R O N S . F A S T R E A C T O R 

N E U T R 0 N S ( B O - B O O K E V ) , F I S S I O N S P E C T R U M N E U T R O N S 
AND H I G H ENERGY N E U T R O N S ( 1 4 - 1 5 M E V ) o 

FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E AND 
N O N - D E S T R U C T I V E C A L C U L A T I O N S o 

NEW REQUESTo 
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95 AMERICIUM 241 GAMMA FISSICN PRODUCT MASS VI ELD SPECTRUM ( CONTINUED) 

7 2 2 0 5 1 H o O K A S H I T A J A E 

0 : F I S S I O N Y I E L D OF S M - 1 5 2 , AND S M - 1 5 3 WANTEDo 
DATA WANTED FOR THERMAL N E U T R O N S . F A S T REACTOR 

N E U T R O N S ( 8 0 - 8 0 0 K E V ) . F I S S I O N SPECTRUM NEUTRONS 
AND H I G H ENERGY N E U T R O N S ( 1 A - 1 5 ME V ) o 

0 : FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E AND 
N O N - D E S T R U C T I V E C A L C U L A T I O N S o 

M : NEW R E O U E S T o 

S T A T U S -

K UR 

SRE 

CCP 

A E 

CCP 

S GA 

HAR 

GRE 

CRC 

GEV 

A N L 

- S T A T U S 

M I L L E R * - S J A 2 7 2 8 1 ( 1 5 6 8 ) o 

H I L L E R - K T 1 2 4 6 5 ( 1 9 7 0 1 

G R E C H U S H K I N A - T A B L E S SHOWING THE C O M P O S I T I O N OF PROMPT F I S S I O N PRODUCTS FROM U - 2 3 5 , U - 2 3 8 , AND 
P U — 2 3 9 F I S S I C N , A T O M 1 Z D A T , M O S C O W ( 1 9 6 4 ) , 

F O R S Y T H * - 7 0 K A R L S R U H E V C L o l P o 5 2 1 , 

G USE V - P R O T E C T I O N A G A I N S T GAMMA R A D I A T I O N FROM F I S S I O N P R O D U C T S , A T O M I Z D A T , MOSCOW( 1 9 6 8 ) c 

L A M M E R * - 7 3 P A R I S PAPER 1 3 , E V A L U A T I O N 

CROUCH - 7 3 P A R I S P A P E R 9 4 , E V A L U A T I O N , 

D E V I L L E R S + - 7 3 P A R I S PAPER 6 3 , E V A L U A T I O N ; 

WALKER - 7 3 P A R I S PAPER 3 4 , E V A L U A T I O N , 

MEEK + - N E 0 0 - 1 2 1 5 4 , E V A L U A T I O N , 

G L E N D E N I N + - WORK I N PROGRESSo 

9 2 U R A N I U M 2 3 6 NEUTRON C A P T U R E CROSS S E C T I O N 

7 2 2 5 4 0 

GA 

GEL 

S GA 

HAR 

S R L 

1 4o 0 MEV Y c N A I T O J A E 

A : ACCURACY R E Q U I R E D AT T H E R M A L I S 3 P E R C E N T , 1 0 
PERCENT A B O V E , 

0 : FOR BURN UP C A L C U L A T I O N OF A P U L O A D E D T H E R M A L 
R E A C T O R , 

M: NEW REQUESTC 

- S T A T U S 

C A R L S O N + - N P / A 1 4 1 5 7 7 ( 1 9 7 0 ) . D A T A T H E R M A L TO 2 0 K E V c 

ROHR+ - E A N C C I E l - 1 5 7 ( 1 9 7 3 ) . I N PROGRESS 5 EV TO 2 KEV.; 

E D E R * - 7 3 P A R I S PAPER 1 2 , C O M P I L A T I O N , 

C A B E L L * - A E R E - R - 6 7 6 1 ( 1 9 7 1 ) , T H E R M A L , 

BAUMANN+ - NSE 3 2 2 6 5 ( 1 9 6 8 1 . 8 PERCENT AT THERMALo 

9 2 U R A N I U M 2 3 6 NEUTRON D E L A Y E D NEUTRONS E M I T T E D PER F I S S I O N 

7 0 1 0 3 2 3 , 0 0 MEV 1 0 , O X Ro Bo WALTON 

Q : A L S O FOR 1 4 M E V , N E U T R O N S , 
0 : BACKGROUND C O R R E C T I O N I N U- 2 3 5 SPENT F U E L ASSAYo 

9 2 U R A N I U M 2 3 6 ENERGY SPECTRUM OF F I S S I O N NEUTRONS 

201031 l O o O X USA Rc B ; W A L T O N L A S 

0 : ONE ENERGY A B O V E F I S S I O N T H R E S H O L D , 
0 : BACKGROUND C O R R E C T I O N S I N U - 2 3 5 SPENT F U E L A S S A Y o 

9 2 U R A N I U M 2 3 8 NEUTRON D E L A Y E D N E U T R O N S E M I T T E D PER F I S S I O N 

201035 So 0 0 MEV 14o 0 MEV 

A 1 

HFA 

I A E 

L A S 

A N L 

A L D 

A Ro Be WALTON L A S 

o : D A T A D E S I R E D FOR E X T R A P O L A T I O N TO I S MEVo 
C A L C U L A T I O N S OF M O D E R A T I N G A S S E M B L I E S FOR U A S S A Y o 

S T A T U S 

T U T T L E o - NSE 5 6 3 7 ( 1 9 7 5 ) , R E V I E W W I T H RECOMMENCED V A L U E S c 

S H A L E V + - NSE 5 1 5 2 ( 1 9 7 3 ) , F A S T REACTOR SPECTRUMc 

MANERO+ - REA 1 0 6 3 7 ( 1 9 7 2 ) , R E V I E W O o l TO 1 5 M E V , 

E V A N S * - U S N O C - 3 1 2 7 ( 1 9 7 2 ) , R E V I S E D DATA AT 3 o 1 AND I S M E V , 

COXo A N L / N D M - = ( 1 9 7 4 ) o MEASUREMENT AND E V A L U A T I O N , 2 TO 1 5 M E V , 

MCTAGGART - E A N D C ( U K ) - 1 5 1 ( 1 9 7 3 ) , F A S T REACTOR SPEC MEASUREMENT I N P R O G R E S S , 

9 2 U R A N I U M 2 3 8 NEUTRON F I S S I O N PRODUCT MASS Y I E L D SPECTRUM 

222.052 1 o 0 X H o O K A S H I T A J A E 

F I S S I O N Y I E L D OF R U - 1 0 6 . X E - 1 3 3 . S M - 1 5 2 , S M - 1 5 3 . 
CE 1 4 1 , C E — 1 4 4 . N D - 1 4 3 , N D - 1 4 4 . N D - 1 4 5 , N D - 1 4 6 , 
N O — 1 4 7 . N D - 1 4 8 , N D - 1 5 0 AND C S - 1 3 7 WANTEOo 

DATA WANTED FOR F I S S I O N SPECTRUM N E U T R O N S AND 
H I G H ENERGY N E U T R 0 N S ( 1 4 - 1 5 M E V I o 

FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E AND 
N O N - D E S T R U C T I V E MEASUREMENTo 

NEW REQUESTo 
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95 AMERICIUM 241 GAMMA FISSICN PRODUCT MASS VI ELD SPECTRUM ( CONTINUED) 

2*2053 

STA T U S -

GRE 

GEV 

H o O K A S H I T A J A E 

F I S S I O N Y I E L D OF C S - 1 3 4 , P R - 1 4 2 AND E U - 1 5 4 
WANTEDc 

DATA WANTED FOR F I S S I O N SPECTRUM N E U T R O N S AND 
H I G H ENERGY N E U T R O N S * 1 4 - 1 5 M E V ) , 

FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E AND 
N O N - D E S T R U C T I V E M E A S U R E M E N T o 

NEW R E Q U E S T , 

- S T A T U S 

D E V 1 L L E R S * - 7 5 P A R I S PAPER 6 3 , E V A L U A T I O N 

M E E K * - N E D O - 1 2 1 5 4 , E V A L U A T I O N , 

9 3 N E P T U N I U M 2 3 7 N E U T R C N C A P T U R E CROSS S E C T I O N 

232125 1 , 0 0 KEV P c MCGRATH K F K 

NEUTRON AND C A P T U R F W I D T H S UP TO 1 KEV NEEDEDo 
ACCURACY 3 P E R C E N T NEEDED TO 1C E V , 1C P E R C E N T 

A B O V E , 
ACCURACY 5 P E R C E N T I N N E U T R O N W I D T H AND 1 0 P E R C E N T 

I N C A P T U R E W I D T H ; 
FOR BURN UP C A L C U L A T I O N S , 
NEW R E Q U E S T , 

2 2 2 1 2 6 1 , 0 0 KEV 5 , 0 0 MEV 1 0 , O X 2 GER Pc MCGRATH KFK 

0 : FOR BURN UP C A L C U L A T I O N S o 
M : NEW R E Q U E S T c 

STA TUS S T A T U S 

L R L N A G L E + - 7 1 K N C X V I L L E 2 5 9 , DATA I O C KEV TO 3 MEVc 

GEL T H E O B A L D * - EANDC ( E ) - 1 5 7 ( 1 9 7 3 ) , I N PROGRESS TO 3 0 0 E V , 

ANC S M I T H * - I N - 1 1 6 2 ( 1 9 6 9 ) , E V A L U A T I O N TO 1 5 MEV; 

9 3 N E P T U N I U M 2 3 7 NEUTRON N . 2 N 

2 3 2 1 2 2 l O c O MEV l O o O X 2 GER P ; M C G R A T H K F K 

O : FOR BURN UP C A L C U L A T I O N AND C O N T A M I N A T I O N BY 
B U - 2 3 6 , 

M: NEW REQUESTo 

S T A T U S S T A T U S 

A L D P E R K I N + J N E / A B 1 4 6 9 ( 1 9 6 1 ) , D A T A AT 1 9 , 5 M E V , 

9 3 N E P T U N I U M 2 3 7 N i u T R O N F I S S I C N C R O S S _ S E C T I O N 

2 0 2 0 6 9 1o 0 0 KEV 2 0 0 o KEV I C o O X 2 GER P , M C G R A T H KFK 

0 : FOR BURN UP C A L C U L A T I O N S , 
M : M O D I F I E D ( P A R T I A L L Y W I T H D R A W N ) , 

S T A T U S S T A T U S 

K T O K O B A Y A S H I * - E A N C C ( J ) - 2 6 ( 1 9 7 2 ) , D A T A 4 , 3 TO 4 , 8 M E V , 

L A S J I A C O L E T T I * - L A - 4 7 6 3 ( 1 9 7 1 ) . D A T A 2 0 EV TO 7 , 7 MEVc 

GEL T H E O B A L D * - E A N D C ( E ) - 1 5 0 ( 1 9 7 2 ) , I N PROGRESS 1 EV TO 1 K E V o 

N B S BOWMAN* - WORK P L A N N E D 1 0 KEV TO 2 MEVo 

CCP G A V R I L O V * - AE 2 8 3 6 2 ( 1 9 7 0 ) , D A T A TO 1 K E V o 

L A S BROWN* - N P / A 1 5 C 6 0 9 ( 1 9 7 0 ) , BOMB DATAo 

I A E B A K * - K N S 3 7 7 ( 1 5 7 1 ) , E V A L U A T I O N TO 1 9 MEVo 

SAC P A Y A + - E A N D C ( E ) - 1 2 7 U ( 1 9 7 0 ) o TO 2 KEVo 

NDC S C H E T T * - E A N D C - 9 5 ( 1 9 7 4 ) , C O M P I L A T I O N OF E X P E R I M E N T A L D A T A A V A I L A B L E A S O c J A N U A R Y 1 9 7 4 o 

NBS BOWMAN* - MEASUREMENTS P L A N N E D FOR 1 9 7 5 , 

9 4 P L U T O N I U M 2 3 8 H A L F L I F E 

2 4 1 1 4 6 0 , 1 X 2 USA W o W ; S T R O H M MND 

O : FOR A C C U R A T E C A L O R I M E T R I C A S S A Y OF P U , 
M : NEW R E Q U E S T c 

9 4 P L U T O N I U M 2 3 8 SPONTANEOUS F I S S I O N H A L F L I F E 

2 9 1 1 4 3 2 USA E o V c W E I N S T O C K BNL 

A - . R E Q U E S T E D ACCURACY - 1 TO 2 P E R C E N T , 
0 : TO REDUCE ERRORS I N THE A S S A Y OF H I G H - B U R N U P PUo 
M: NEW R E Q U E S T c 

2 4 1 1 5 1 1 o 0 X 2 USA N , S , B E Y E R A N L 

A : ACCURACY 3 - 5 P E R C E N T U S E F U L I N SHORT T E R M , 
0 : FOR C A L C U L A T I O N OF THE E F F E C T I V E P U - 2 4 0 FOR 

S P O N T A N E O U S F I S S I O N M E A S U R E M E N T S . OF PU I N 
N U C L E A R M A T E R I A L S S A F E G U A R D S , 

M: NEW R E Q U E S T c 
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9 4 P L U T O N I U M 2 3 8 S P O N T A N E O U S N E U T R O N S E M I T T E D PER F I S S I O N ( N U B A R ) 

7 4 . 1 - 1 * 5 1 oO X 2 USA E o V W E I N S T O C K B N L 

0 : TO REDUCE E R R O R S I N THE A S S A Y OF H I G H - B U R N U P PUo 
M : NEW R E Q U E S T ; 

Z 4 1 1 5 . 4 l o O X 2 USA No SC BEYER A N L 

A : A C C U R A C Y 3 - 5 P E R C E N T U S E F U L I N SHORT T E R M , 
0 : FOR C A L C U L A T I O N OF THE E F F E C T I V E P U - 2 4 0 FOR 

S P O N T A N E O U S F I S S I O N M E A S U R E M E N T S OF PU I N 
N U C L E A R M A T E R I A L S S A F E G U A R D S c 

M : NEW R E Q U E S T c 

9 4 P L U T O N I U M 2 3 8 GAMMA T O T A L N E U T R O N Y I E L D 

7 1 4 5 4 4 1Oo 0 MEV I C o O X 2 CCF V c K c M A R K O V GAC 

O : P H O T O N U C L E A R A S S A Y OF P U o 

9 4 ^ P L U T O N I U M 2 3 8 GAMMA F I S S I O N CROSS S E C T I O N 

2 1 4 5 4 4 1Oo 0 MEV l O c O X 2 CCP V c K c M A R K O V GAC 

O : FOR P H O T O N U C L E A R A S S A Y OF PUc 

9 4 P L U T O N I U M 2 3 8 GAMMA F I S S I O N PRODUCT M A S S Y I E L D SPECTRUM 

2 1 4 0 4 5 1Oo 0 MEV l O o O X 2 CCP V o K c MARKOV GAC 

o : P H O T O N U C L E A R A S S A Y OF P U c 

9 4 P L U T O N I U M 2 3 8 N E U T R O N C A P T U R E CROSS S E C T I O N 

2 5 2 5 6 6 2So 3 MV 1Oc 0 MEV l O o O X 2 GER Pc MCGRATH K F K 

0 : FOR BURN UP C A L C U L A T I O N S o 

STA TUS S T A T U S 

L A S S I L B E R T * - L A . - 5 0 2 4 ( 1 9 7 2 ) , C A T A 1 8 EV TO 2 0 0 K E V o 

K F K H I N K E L M A N N - K F K - 1 1 8 6 ( 1 9 7 0 ) . E V A L U A T I O N T O 1 0 MEVo 

9 4 P L U T O N I U M 2 3 8 N E U T R O N F I S S I O N CROSS S E C T I O N 

2 6 2 5 6 5 1o 0 0 MEV l O o O MEV l O o O X 2 GER P o M C G R A T H K F K 

0 : FOR BURN UP C A L C U L A T I O N S o 

S T A T U S S T A T U S 

A L D MOAT - A W R E / O - 1 3 / 7 2 • DATA 1 7 EV TO 1 MEVo 

L A S S I L B E R T - L A - 4 6 7 4 ( 1 9 7 1 ) , CATA 1 8 EV TO 3 MEVo 

L A S D R A K E * - L A - 4 4 2 0 ( 1 9 7 0 ) . D A T A TO 2 o 6 MEV 

9 4 _ P L U T 0 N I U M _ 2 3 9 H A L F L I F E 

2 4 1 1 4 2 0 c 2 X 2 USA W o W : S T R O H M MND 

0 : FOR A C C U R A T E C A L O R I M E T R I C A S S A Y 0 = PUo 
M : NEW R E Q U E S T ; 

9 4 P L U T O N I U M 2 3 9 N E U T R O N C A P T U R E CROSS S E C T I O N 

2 2 2 0 4 1 2 5 o 3 MV 1 4 o 0 MEV 1 J A P Y c N A I T O J A E 

A : A C C U R A C Y R E Q U I R E D A T T H E R M A L I S 3 P E R C E N T . 1 0 
P E R C E N T A B O V E c 

0 : FOR BURN UP C A L C U L A T I O N OF A P U L O A D E D T H E R M A L 
R E A C T O R , 

M: NEW R E Q U E S T c 

S T A T U S S T A T U S 

F E I C H E L N O K O V * - Y F I - 1 3 6 ( 1 9 7 2 ) . D A T A 2 0 0 EV TO 1 2 K E V ; 

O R L G W I N * - N S E 4 5 2 5 ( 1 9 7 1 ) . DATA T H E R M A L TO 3 0 KEVc 

O R L W E S T O N * - U S N O C - 3 1 4 9 ( 1 9 7 2 ) . WORK I N P R O G R E S S o 

HAR S C H O M B E R G * - 7 0 H E L S I N K I 1 3 1 So 1 0 0 EV TO 3 0 KEVo 

9 4 P L U T O N I U M 2 3 9 N E U T R O N C A P T U R E GAMMA RAY S P E C T R U M 

2 0 1 5 4 4 2 5o 3 MV 1 OOo E V 2 0 o OX 3 USA Ro Eo WALTON L A S 

0 : FOR GAMMA RAY E N E R G I E S A B O V E l o 2 MEVo 
A : GAMMA R E S O L U T I O N OF 2 0 5 K E V A T l o 2 MEVo 
0 : D E V E L O P M E N T OF NEW P U A S S A Y T E C H N I Q U E o 

2 4 1 1 3 6 2 5 o 3 MV 2 0 o 0 X 2 U S A Ro B : W A L T O N L A S 

0 : A B S O L U T E S P E C T R U M R E O U I R E D o 
0 : FOR D E V E L O P M E N T OF N O N D E S T R U C T I V E A S S A Y METHODSo 
M: NEW R E Q U E S T c 

SAFEGUARDS LIST PAGE IVo 10 



94 PLUTONIUM 239 CAPTURE TO FISSION RATIO (ALPHA) 

Z 2 2 0 4 6 1 4 o 0 MEV Y,NAITO J A E 

A : ACCURACY R E Q U I R E D AT T H E R M A L I S I P E R C E N T , 5 
PERCENT A B O V E , 

0 : FOR BURN UP C A L C U L A T I O N OF A P U L O A D E D T H E R M A L 
R E A C T O R , 

M: NEW REOUESTc 

S T A T U S -

F E I 

F E I 

KUR' 

DUB 

O R L 

KFK 

ORL 

A N L 

K A P 

- S T A T U S 

C H E L N O K O V * - Y F I - 1 3 6 ( 1 9 7 2 ) . D A T A 2 0 C EV TO 1 2 KEVc 

KONONOV* - AE 3 2 8 5 ( 1 9 7 2 ) , D A T A 1 0 KEV TO 1 MEVc 

V O R O T N I K 0 V + - 7 3 K I E V A 4 2 . D A T A 3 TO 2 0 0 KEVc 

B O L O T S K 1 1 + - 7 3 K I E V 4 4 9 . D A T A T H E R M A L TO 3 0 KEVo 

W E S T 0 N + - L S N D C - 7 1 7 9 ( 1 9 7 3 ) , I N PROGRESS T H E R M A L TO 2 0 K E V o 

B A N D L * - E A N D C ( E ) - l 5 7 ( 1 9 7 3 ) . I N PROGRESS 8 c 1 TO 6 0 K E V c 

G W I N * - N C S A C - 4 2 1 9 9 ( 1 9 7 1 ) . T H E R M A L TO 4 0 0 KEVo 

K A T O * - N S E 4 5 , 3 7 ( 1 9 7 1 ) . F A S T R E A C T O R S P E C T R U M , 

E I L A N D * - NSE 4 4 1 8 0 ( 1 9 7 1 ) , P I L E S P E C T R U M o 

94 PLUTONIUM 239 NEUTRON NEUTRONS E M I T T E D PER F I S S I O N ( N U B A R ) 

7 2 2 0 4 8 25o 3 MV O o S X 1 J A P Y o N A I T O J A E 

O : D A T A WANTED FOR E P I - T H E R M A L N E U T R O N S ALSOo 
o: FOR BURN UP C A L C U L A T I O N OF A P U L O A D E D T H E R M A L 

REACTORc 
M: NEW REQUESTc 

S T A T U S S T A T U S 

I A E MANERO+ - REA 1 0 6 3 7 ( 1 9 7 2 ) . R E V I E W c 

CCP V O L O D I N + - AE 3 3 9 0 1 ( 1 9 7 2 ) . D A T A TO l o 6 MEVo 

BRC F R E H A U T * - E A N D C ( c ) - 1 5 0 ( 1 9 7 2 ) . I N PROGRESS 7 EV TO 4 0 KEVo 

L R L HOWE* - L ' S N D C - 7 1 0 5 ( 1 9 7 3 ) . I N PROGRESS T H E R M A L TO 1 5 MEVo 

R P I R E E D * - U S N D C - 7 2 0 2 ( 1 9 7 3 ) . I N PROGRESS T H E R M A L TO 1 0 0 EVc 

ORL WESTON* - PRXC 10 1 4 0 2 ( 1 9 7 4 ) , D A T A FCR R E S O L V E D RESONANCES I N RANGE 1 0 TO 1 7 0 EVc-

9 4 P L U T O N I U M 2 3 9 NEUTRON D E L A Y E D NEUTRONS E M I T T E D PER F I S S I O N 

7 0 1 0 4 2 3o 0 0 MEV 1 4 o 0 MEV 1 O o O X 2 USA R , B e WALTON L A S 

0 : D A T A D E S I R E D FOR E X T R A P O L A T I O N TO 1 5 M E V , 
C A L C U L A T I O N S OF M O D E R A T I N G A S S E M B L I E S FOR PU 

A S S A Y , 

S T A T U S S T A T U S 

AI TUTTLE, - NSE 56 37(1975), REVIEW WITH RECOMMENCED "vALUESc 
ANL COX, - ANL/NDM-5 (1974). MEASUREMENTS AND REVIEW. 2 TO 15 MEVo 
FEI TARASKO* - YF 17 1149(1973), IN THERMAL AND FISSION SPECTRUMo 
HFA SHALEV+ - NSE El 52(19731. THERMALo 
K F K F I E G - E A N D C ( E > - 1 5 7 ( 1 9 7 3 ) . AT 1 4 M E V . I N PROGRESS© 

L A S E V A N S * - U S N O C - 3 1 2 7 ( 1 9 7 2 ) . . 0 , 1 TO 1 5 M E V , R E V I S E D 

L A S K R I C K * - NSE 4 7 3 1 1 ( 1 9 7 2 ) , O o l TO 1 , 8 M E V , 

F E I M A K S J U T E N K O * - Y F I - 1 0 2 7 ( 1 9 7 1 ) , 1 8 TC 2 1 M E V , 

I A E MANERO+ - REA 1 0 6 3 7 ( 1 9 7 2 ) , R E V I E W o 

9 4 P L U T O N I U M 2 3 9 NEUTRON SPECTRUM OF PROMPT GAMMA R A Y S E M I T T E D I N F I S S I O N 

7 3 4 0 0 2 2 5 , 3 MV 1 4 , 0 MEV 2 , 0 X 3 CCP S , Sc K O V A L E N K O R I 

O : Y I E L D AND S P E C T R A WANTED FOR 5 TO 1 5 MEV GAMMA So 
A : 1Oc 0 KEV GAMMA R E S O L U T I O N WANTEDo 
O : FOR ASSAY O F P U I N F U E L E L E M E N T S FROM PROMPT 

GAMMAS, 
M: NEW REQUESTo 

94 PLUTONIUM 239 NEUTRON DELAYED GAMMA SPECTRUM FROM FISSION PRODUCTS 

7 4 1 0 4 3 2So 3 MV RoBo WALTON L A S 

F I S S I O N PRODUCT GAMMA RAY E N E R G I E S FROM Oo 2 5 TO 
5c M E V , 

D E L A Y T I M E FROM 
A S S O C I A T E GAMMA 

P O S S I B L E c 
G E ( L I ) R E S O L U T I O N AT 1 , 2 MEV SHOULD B E 2o 5 
ACCURACY FOR A B S O L U T E GAMMA RAY Y I E L D S o 
N O N - D E S T R U C T I V E A S S A Y OF P U - 2 3 9 

1 M I L L I S E C O N D TO 1 2 HOURSo 
R A Y S W I T H F I S S I O N P R O D U C T S 

S T A T U S 

L A S W A L T O N * - PR 1 7 8 1 8 9 4 ( 1 9 6 9 ) o 

L A S F I S H E R * - P R / e 1 3 4 7 9 6 ( I 9 6 4 ) o 

O R L M A I E N S C H E I N - 5 B GENEVA V O L o l S 3 6 6 , 

B N L C H R I E N - H A S DATA FOR P U - 2 3 9 , 

- S T A T U S 
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9 4 P L U T 0 N I U M 2 3 S NEUTRON p I S S I ON PRODUCT MASS Y I E L D SPECTRUM 

Z C 4 3 2 0 2 5 o 3 MV 1o 0 X 1 CCP Sc Ac SKVORTSOV K U " 
Oo A : M I L L E R KUR 

a : Y I E L D S OF C S - 1 3 3 AND C S - I 3 7 WANTEDC 
o : FOR ASSAY 0 = PU I N S P E N T = U E L E L E M E N T S BY 

T H E F I S S I O N PRODUCT GAMMA RAYSO 

Z 0 4 0 2 3 Sc Ac S K V O R T S O V 
Oo Ac M I L L E R 

KUP 
KUR 

o : Y I E L D S OF Z R - 9 5 * P U - 1 0 6 , B A - 1 4 0 AND C E - 1 4 A 
ARE R E Q U I R E D o 

0 : FOR ASSAY 0 = PU I N S P E N T F U E L E L E M E N T S BY 
T H E F I S S I O N PRODUCT GAMMA RAYSo 

Z 2 2 Q 5 4 I c Q X 1 J A P He OK ASH I T A J A E 

F I S S I O N Y I E L D S OF R U - 1 0 6 . C S - 1 3 7 , C E - 1 4 1 . C E - 1 4 4 . 
N D - 1 4 3 . N D - 1 4 4 , N D - 1 4 5 * N D - 1 4 6 , N D - 1 4 7 , N D - 1 4 8 . 
AND N D - 1 5 C WANTED 

DATA WANTED FOR THERMAL N E U T R O N S . F A S T REACTOR 
N E U T R O N S ( 8 0 - 8 0 0 K E V I , F I S S I O N SPECTRUM NEUTRONS 
AND H I G H ENERGY N E U T R O N S ( 1 4 - 1 5 M E V l c 

FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E AND 
N O N - D E S T R U C T I V E C A L C U L A T I O N S o 

NEW REQUESTc 

Z 2 2 Q 5 5 l o OX H c O K A S H I T A JAE 

F I S S I O N Y I E L D S OF X E - 1 3 3 . S M - 1 5 2 AND S M - 1 5 3 
WANTEDc 

DATA WANTED FDR THERMAL N E U T R O N S . F A S T REACTOR 
NEUTRONS ( 8 0 - 8 0 0 K E V ) , F I S S I O N SPECTRUM NEUTRONS 
AND H I G H ENERGY N E U T R O N S ( 1 4 - 1 5 M E V l o 

FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E AND 
N O N - D E S T R U C T I V E C A L C U L A T I O N S c 

NEW REQUESTc 

Z 2 2 0 5 6 H c O K A S H I T A J A E 

F I S S I O N Y I E L D OF C S - 1 3 4 , P R - 1 4 2 AND E U - 1 5 4 
WANTEDc 

DATA WANTED FOR THERMAL N E U T R O N S , F A S T REACTOR 
N E U T R O N S C 8 0 - 8 0 0 K E V ) , F I S S I O N SPECTRUM NEUTRONS 
AND H I G H ENERGY N E U T R O N S ( 1 4 - 1 5 M E V l o 

=OR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E AND 
N O N - D E S T R U C T I V E C A L C U L A T I O N S o 

NEW REQUESTc 

S T A T U S -

KUR 

A E 

SRE 

CCP 

- S T A T U S 

M I L L E R + - SJA 2 7 2 8 1 ( 1 9 6 9 )o 

F O R S Y T H * - 7 0 K A R L S R U H E V C L c 1 P c 5 2 1 o 

H I L L E R - KT 1 2 4 8 5 ( 1 9 7 0 ) 0 

G R E C H U S H K I N A - T A B L E S SHOWING THE C O M P O S I T I O N OF PROMPT F I S S I O N P R O D U C T S FROM U - 2 3 5 . U - 2 3 8 AND 
P U - 2 3 9 F I S S I O N . A T O M I Z D A T • M O S C O W ( 1 9 6 4 ) , 

CCP GUSEV - P R O T E C T I O N A G A I N S T GAMMA R A D I A T I O N FROM F I S S I O N P R O D U C T S , ATOM I Z D A T , M O S C O W ! 1 9 6 9 ) o 

C C P G R E S H I L O V * - PRODUCTS CF PROMPT F I S S I O N OF y - 2 3 5 , U - 2 3 8 , AND P U - 2 3 9 FROM 0 TO 1 H O U R , A T O M I Z D A T , 
M O S C O W ( 1 5 6 5 ) o 

SGA LAMMER+ - 7 3 P A R I S PAPER 1 3 , E V A L U A T I O N , 

HAR CROUCH - 7 2 P A R I S PAPER 9 4 . E V A L U A T I C N o 

GRE D E V I L L E R S * - 7 2 P A R I S PAPER 6 3 , E V A L U A T I O N c 

CRC WALKER - 7 2 P A R I S PAPER 3 4 . E V A L U A T I C N o 

GEV M E E K * - N E D O - 1 2 1 5 4 » E V A L U A T I O N , 

A N L G L E N O E N I N * - ( 1 5 7 4 ) , WORK I N PROGRESSo 

9 4 P L U T O N I U M 2 4 0 H A L F L I F E 

7 4 - 1 1 3 8 A W , W - S T R O H M MNO 

O : FOR A C C U R A T E C A L O R I M E T R I C A S S A Y OF PUo 
M: NEW REQUESTo 

9 4 P L U T O N I U M 2 4 0 F I S S I O N H A L F L I F E 

Z 4 1 1 4 4 A E o V o W E I N S T O C K B N L 

0 : TO REDUCE ERRORS I N THE A S S A Y OF H I G H - B U R N U P PUc 
M: NEW R E Q U E S T ; 

Z 4 U 5 2 1 o O X N o S 3 BEYER A N L 

A : ACCURACY 3 - 5 P E R C E N T U S E F U L I N SHORT TERMo 
O : FOR C A L C U L A T I O N OF THE E F F E C T I V E P U - 2 4 0 FOR 

S P O N T A N E O U S F I S S I O N M E A S U R E M E N T S OF PU I N 
N U C L E A R M A T E R I A L S S A F E G U A R D S o 

M: NEW REQUESTo 

9 4 P L U T O N I U M 2 4 0 SPONTANEOUS NEUTRONS E M I T T E D PER F I S S I O N ( N U B A R ) 

Z - 4 1 1 5 5 l o O X 2 USA N o S c B E Y E R A N L 

A : ACCURACY 3 - 5 P E R C E N T U S E F U L I N SHORT TERMo 
0 : FOR C A L C U L A T I O N OF THE E F F E C T I V E P U - 2 4 0 FOR 

S P O N T A N E O U S F I S S I O N M E A S U R E M E N T S OF PU I N 
N U C L E A R M A T E R I A L S S A F E G U A R D S o 

M: NEW REQUESTo 

SAFEGUARDS LIST PAGE IVo 12 



94 PLUTCNIUM 240 NEUTRON CAPTURE GAMMA RAY SPECTRUM 

Z 4 1 1 3 S 2 So 3 MV 2 0 c 0 X 2 USA Ro E : W A L T O N L A S 

0 : A B S O L U T E S P E C T R A R E O U I R E O o 
0 : FOR D E V E L O P M E N T OF N O N D E S T R U C T I V E A S S A Y METHODo 
M: NEW R E O U E S T c 

9 4 P L U T O N I U M 2 4 0 NEUTRON D E L A Y E D NEUTRONS E M I T T E D PER F I S S I O N 

7 0 1 0 4 5 7 5 0 o KEV 14o 0 MEV 2 0 o 0 X 2 USA Rc 6-. WALTON L A S 

0 : D A T A D E S I R E D FOR E X T R A P O L A T I O N TO 1 5 MEVo 
C A L C U L A T I O N S OF M O D E R A T I N G A S S E M B L I E S FOR PU 

A S S A Y c 

S T A T U S S T A T U S 

A I T U T T L E c - NSE S6 3 7 ( 1 9 7 5 ) , R E V I E W W I T H RECOMMENCED V A L U E S c 

I A E MANERO+ - REA 1 0 6 3 7 ( 1 9 7 2 ) . R E V I E W o 

9 4 P L U T O N I U M 2 4 0 M I S C 

Z 0 2 D 7 S Oo 3X 2 GER V o S C H N E I D E R A L K 

O : S P E C I F I C DECAY HEAT I N W A T T S / G R A M R E O U I R E D o 
P E R C E N T A G E OF H E A T C A R R I E D O F F BY LONG RANGE 

P A R T I C L E S ( X - R A Y S , GAMMA R A Y S ) U S E F U L o 
0 : FOR C A L O R I M E T R I C P U D E T E R M I N A T I O N , 

S T A T U S S T A T U S 

THE DECAY HEAT I S D E T E R M I NEC BY 2 METHODS = 
1 ) FROM H A L F - L I F E ( 6 6 2 0 + - 5 0 Y R ) AND A L P H A ENERGY ( 5 2 5 5 o 5 + - 0 , 7 K E V ) , ONE O B T A I N S = 

7o 0 0 8 8 + - Oo 0 5 3 0 M I L L I W A T T S / G R A M M E o 
2 ) FROM C A L O R I M E T R I C MEASUREMENT ONE O B T A I N S = 7 , 1 0 4 6 • - O c O l S O M I L L I W A T T S / G R A M M E c 

R E S O L U T I O N OF D I S C R E P A N C Y ( l o 3 7 P E R C E N T ) BETWEEN THE 2 METHODS ( Q U O T E D U N C E R T A I N T I E S 0 o 7 6 
P E R C E N T AND 0 o 2 1 P E R C E N T ) D E S I R A B L E : 

CCP DOKUCHAEV - AE 6 7 4 ( 1 9 5 9 ) AND J N E / A 11 1 9 5 ( 1 9 6 0 ) . H A L F - L I F E G I V E N o 

PAR L E A N G - CR 2 5 5 3 1 5 5 ( 1 9 6 2 ) , A L P H A ENERGY G I V E N o 

DRF O E T T I N G o - ST I - X P U B / l 6 2 5 5 ( 1 9 6 8 ) , T H E R M O D Y N A M I C S OF N U C L E A R M A T E R I A L S , ( P R O C o SYMPo V I E N N A . 1 9 6 7 ) 
I A E A , V I E N N A , 1 9 6 8 o C A L O F I M E T R I C MEASUREMENT OF DECAY HEAT AND H A L F L I F E c 

KFK WE I T K A M P + - 7 3 P A R I S 1 1 9 7 , R E V I E W OF D I S C R E P A N C I E S AND R E - E V A L U A T I O N OF G E T T I N G 1 S DATAo 

9 4 P L U T O N I U M 2 4 1 H A L F L I F E 

Z 4 1 1 4 S 1 o OX 2 USA WoW-.STROHM MNO 

0 : FOR A C C U R A T E C A L O R I M E T R I C A S S A Y OF PUo 
M: NEW REQUESTo 

9 4 P L U T O N I U M 2 4 1 GAMMA T O T A L NEUTRON Y I E L D 

Z 1 4 0 4 S 1Oo 0 MEV l O o O X 2 CCP V c K c M A R K O V GAC 

0 : FOR P H O T O N U C L E A R A S S A Y OF PUo 

9 4 P L U T O N I U M 2 4 1 GAMMA F I S S I C N CROSS S E C T I O N 

Z 1 4 0 4 7 1Oo 0 MEV l O c O X 2 CCP V o K c M A R K O V GAC 

O : FOR P H O T O N U C L E A R A S S A Y OF PUo 

9 4 P L U T O N I U M 2 4 1 GAMMA F I S S I C N PRODUCT MASS Y I E L D SPECTRUM 

Z 1 4 0 4 6 1Oo 0 MEV l O o O X 2 CCP V c K c M A R K O V GAC 

o: FOR P H O T O N U C L E A R A S S A Y OF PUo 

9 4 P L U T O N I U M 2 4 1 NEUTRON C A P T U R E CROSS S E C T I O N 

7 2 2 0 4 2 2 5 o 3 MV 1 4o 0 MEV Yc N A I T O J A E 

A : ACCURACY R E Q U I R E D AT T H E R M A L I S 2 P E R C E N T , 5 
P E R C E N T A B O V E c 

0 : FOR BURN UP C A L C U L A T I O N OF A P U L O A D E D T H E R M A L 
REACTORo 

M : NEW REQUESTo 

S T A T U S 

ORL W E S T 0 N + - L S N D C - 3 1 4 9 ( 1 9 7 2 ) , WORK I N PROGRESS T H E R M A L TO 3 0 KEVc 

SOR C A N E R + - I A - 1 2 7 6 ( 1 9 7 3 ) , E V A L U A T I O N TO 1 5 MEV 

9 4 P L U T O N I U M 2 4 1 NEUTRON C A P T U R E GAMMA RAY SPECTRUM 

7 4 1 1 4 0 2 5 o 3 MV 2 0 o OX 2 USA Ro Ec WALTON L A S 

Q : A B S O L U T E S P E C T R A R E Q U l R E D o 
0 : FOR D E V E L O P M E N T OF N O N D E S T R U C T I V E A S S A Y METHODSo 
M: NEW REQUESTc 
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94 PLUTONIUM 241 CAPTURE TO FISSION RATIO (ALPHA) 

2 2 2 0 4 7 

S T A T U S -

1 4 o 0 MEV Y C N A I T O J A E 

A : ACCURACY R E Q U I R E D AT T H E R M A L I S 1 P E R C E N T . 5 
P E R C E N T ABOVEc 

O : FOR BURN UP C A L C U L A T I O N OF A P U L O A D E D T H E R M A L 
R E A C T O R , 

M: NEW REQUESTO 

- S T A T U S 

ORL WESTON+ - L S N D C - 7 1 7 9 ( 1 9 7 3 ) , I N PROGRESS T H E R M A L TO 2 0 0 K E V o 

ANL OAVEY - 7 0 H E L S I N K I 2 1 1 9 o R E V I E W , O c l TO 10 M E V , 

K A P E I L A N D * - NSE 4 4 1 8 0 ( 1 9 7 1 ) , P I L E S P E C T R U M , 

9 4 P L U T O N I U M 2 4 1 NEUTRON D E L A Y E D NEUTRONS E M I T T E D PER F I S S I O N 

2 0 1 0 4 6 

S T A T U S -

A I 

L A S 

A N L . 

1 4 c 0 MEV l O c O X Ro Be WALTON L A S 

D A T A D E S I R E D FOR E X T R A P O L A T I O N TO I S MEVo 
C A L C U L A T I O N S OF M O D E R A T I N G A S S E M B L I E S FOR 

A S S A Y o 

- S T A T U S 

T U T T L E o - NSE S6 3 7 ( 1 9 7 5 ) , R E V I E W W I T H RECOMMENCED V A L U E S , 

K E E P I N - NUC 2C 1 5 0 ( 1 9 6 2 ) , CNLY AT T H E R M A L o 

MEADOWSo ( 1 9 7 4 l o WORK B E I N G P L A N N E D c 

9 4 P L U T O N I U M 2 4 1 NEUTRON F I S S I O N PRODUCT MASS Y I E L D SPECTRUM 

2 0 4 0 2 1 

Z 2 2 0 5 2 

S c A c S K V O R T S O V 
O o A , M I L L E R 

KUR 
KUR 

Q : Y I E L D OF R U - 1 4 4 WANTEDo 
o : FOR ASSAY O F PU I N F U E L E L E M E N T S BY MEANS 

3 F F I S S I O N PRODUCT GAMMA R A D I A T I O N o 
M: S U B S T A N T I A L M O D I F I C A T I O N SO 

H o O K A S H I T A J A E 

F I S S I O N Y I E L O O F C S - 1 3 7 AND C E - 1 4 4 WANTED: 
DATA WANTED FOR T H E R M A L N E U T R O N S . F A S T REACTOR 

NEUT RON S ( 8 0 - 8 0 C K E V ) . F I S S I O N SPECTRUM NEUTRONS 
AND H I G H ENERGY N E U T R O N S ( 1 4 — 1 5 M E V ) o 

FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E AND 
N O N - D E S T R U C T I V E C A L C U L A T I O N S o . 

NEW REQUESTo 

7 2 2 0 5 6 1 o 0 X H c O K A S H I T A J A E 

N D - 1 4 3 . N O - 1 4 4 , 
N D - 1 5 0 , S M - 1 5 2 , 

F I S S I O N Y I E L D OF X E - 1 3 3 , C E - 1 4 1 , 
N D - 1 4 5 , N D - 1 4 6 . N D - 1 4 7 , N D - 1 4 8 . 
S M - 1 5 3 AND R U - 1 0 6 WANTEOo 

D A T A WANTED FOR THERMAL N E U T R O N S , F A S T REACTOR 
N E U T R O N S ( 8 0 - 8 0 0 K E V ) . F I S S I O N SPECTRUM NEUTRONS 
A N D H I G H ENERGY N E U T R O N S ( 1 4 - 1 5 M E V ) 0 

FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E AND 
N O N - D E S T R U C T I V E C A L C U L A T I O N S o 

NEW R E Q U E S T , 

2 2 2 0 5 9 SOo OX 2 J A P H o O K A S H I T A J A E 

0 : F I S S I O N Y I E L D OF C S - 1 3 4 , P R - 1 4 2 , AND E U - 1 5 4 
W A N T E D , 

DATA WANTED FOR THERMAL N E U T R O N S . F A S T REACTOR 
N E U T R O N S ( 8 0 - 8 0 0 K E V ) , F I S S I O N SPECTRUM NEUTRONS 
AND H I G H ENERGY N E U T R O N S ( 1 4 - 1 5 M E V ) o 

o : FOR BURN UP C A L C U L A T I O N FROM D E S T R U C T I V E AND 
N O N - D E S T R U C T I V E C A L C U L A T I O N S o 

M: NEW R E Q U E S T , 

S T A T U S S T A T U S 

HAR CROUCH - 7 3 P A R I S PAPER 9 4 , T H E R M A L E V A L U A T I O N 

CRC WALKER - 7 3 P A R I S P A P E R 3 4 , T H E R M A L E V A L U A T I O N 

GEV M E E K * - N E D O - 1 2 1 5 4 , T H E R M A L E V A L U A T I O N o 

9 4 P L U T O N I U M 2 4 1 M I S C 

2 0 2 0 2 3 V o S C H N E I D E R A L K 

o : 

S P E C I F I C DECAY HEAT I N W A T T S / G R A M R E Q U I R E D o 
P E R C E N T A G E OF HEAT C A R R I E D OFF BY LONG RANGE 

P A R T I C L E S ( X - R A Y S , G A M M A R A Y S ) U S E F U L o 
FOR C A L O R I M E T R I C PU D E T E R M I N A T I O N , 

S T A T U S 

D R F G E T T I N G - PR 1 6 8 1 3 8 8 . MEASUREMENT TO 5 o 0 P E R C E N T , 

9 4 P L U T O N I U M 2 4 2 F I S S I C N H A L F L I F E 

2 4 1 1 5 3 l o O X 2 USA N o S c BEYER A N L 

A : ACCURACY 3 - 5 P E R C E N T U S E F U L I N SHORT TERMo 
O : FOR C A L C U L A T I O N OF THE E F F E C T I V E P U - 2 4 0 FOR 

S P O N T A N E O U S F I S S I O N M E A S U R E M E N T S OF PU I N 
N U C L E A R M A T E R I A L S S A F E G U A R D S o . 

M: NEW REQUESTo 
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9 4 P L U T O N I U M 2 4 2 SPONTANEOUS NEUTRONS E M I T T E D PER F I S S I O N ( N U B A R ) 

Z 4 U 5 5 N o S ; B E Y E R A N L 

A : ACCURACY 3 - 5 P E R C E N T U S E F U L I N SHORT T E R M , 
O : - FOR C A L C U L A T I O N OF THE E F F E C T I V E P U - 2 4 0 FOR 

S P O N T A N E O U S F I S S I O N M E A S U R E M E N T S OF PU I N 
N U C L E A R M A T E R I A L S SAFEGUARDSo 

M: NEW REQUESTc 

9 4 P L U T O N I U M 2 4 2 NEUTRON C A P T U R E CROSS S E C T I O N 

7 2 2 0 4 3 1 4o 0 MEV Yc N A I T O JAE 

A : ACCURACY R E Q U I R E D AT T H E R M A L I S 5 P E R C E N T , 1 0 
P E R C E N T A B O V E o 

0 : FOR BURN UP C A L C U L A T I O N OF A P U L O A D E D T H E R M A L 
REACTORo 

M: NEW R E Q U E S T c 

Z 3 2 1 2 8 1 Oo P o M C G R A T H KFK 

S T A T U S -

GEL 

R P I 

ORL 

SOR 

MTR 

CRC 

A : ACCURACY 3 P E R C E N T FOR THERMAL AND 1 0 P E R C E N T 
ABOVE T H E R M A L c 

0 : FOR BURN UP C A L C U L A T I O N AND P R O D U C T I O N OF 
C M— I SOT OPE So 

M: NEW R E Q U E S T o 

POOR TMAN S t - N F / A 2 0 7 3 4 2 ( 1 9 7 3 ) , D A T A 2 EV TO l c 3 KEV-. 

S A N I S L O * - U S N D C - 1 1 2 2 0 ( 1 9 7 4 ) . KEV T I M E - O F - F L I G H T DATA B E I N G A N A L Y Z E D c 

WESTONc - ( 1 9 7 4 ) , D A T A TC 2CC K E V c 

C A N E R t - I A - 1 2 7 5 ( 1 9 7 3 ) . E V A L U A T I O N TO 1 5 MEVo 

Y O U N G * - I N - 1 4 0 7 6 3 ( 1 9 7 0 ) o T H E R M A L V A L U E 

DURHAM* - C J P 4 8 7 1 6 ( 1 9 7 0 ) c T H E R M A L V A L U E 

9 4 P L U T O N I U M 2 4 2 NEUTRON C A P T U R E GAMMA RAY S P E C T R U M 

Z 4 1 1 4 1 2 5 o 3 MV 2 0 o OX A R o B c W A L T O N L A S 

Q : A B S O L U T E S P E C T R A R E Q U I R E O o 
0 : FOR D E V E L O P M E N T OF N O N D E S T R U C T I V E A S S A Y METHODSo 
M: NEW REQUESTo 

9 4 P L U T O N I U M 2 4 2 NEUTRON F I S S I O N CROSS S E C T I O N 

7 2 2 1 2 5 2 5 o 3 MV 1 Oo 0 MEV P o M C G R A T H K F K 

A : ACCURACY 3 P E R C E N T FOR THERMAL AND 1 0 P E R C E N T 
ABOVE T H E R M A L c 

O : FOR BURN UP C A L C U L A T I O N S o 
M: NEW R E Q U E S T c 

9 4 P L U T O N I U M 2 4 2 D E L A Y E D NEUTRONS E M I T T E D PER F I S S I O N 

Z 0 1 0 4 7 3o 0 0 MEV 2 0 o 0 X 3 USA Rc Be WALTON L A S 

o : A L S O R E Q U I R E D FOR 1 4 MEVo I N C I D E N T N E U T R O N S o 
O : C A L C U L A T I O N S OF M O D E R A T I N G A S S E M B L I E S FOR PU 

A S S A Y S ) 

9 5 A M E R I C I U M 2 4 1 H A L F L I F E 

Z 4 1 1 5 0 Oo 2X 2 USA WoWcSTROHM MND 

O : FOR A C C U R A T E C A L O R I M E T R I C A S S A Y OF PUo 
M: NEW R E Q U E S T c 

9 5 A M E R I C I U M 2 4 T GAMMA T O T A L NEUTRON Y I E L D 

7 1 3 0 5 2 1Oo 0 MEV l O o O X 2 CCF V o K c M A R K O V GAC 

0 : FOR P H O T O N U C L E A R A S S A Y OF PUo 

9 5 A M E R I C I U M 2 4 1 GAMMA F I S S I O N CROSS S E C T I O N 

7 1 4 0 5 1 1Oo 0 MEV l O o O X 2 CCP V c K c M A R K O V GAC 

0 : FOR P H O T O N U C L E A R A S S A Y OF PUc 

STA TUS S T A T U S 

S A S K A T Z + - 5 8 GENEVA V O L o 1 5 P 0 I 8 8 0 

CCP G A N G R S K Y * - SNF 1 1 5 4 ( 1 9 7 0 ) o 

9 5 A M E R I C I U M 2 4 1 GAMMA F I S S I O N PRODUCT MASS Y I E L D SPECTRUM 

Z 1 4 Q 5 0 1Oo 0 MEV l O o O X 2 CCP V o K c M A R K O V GAC 

O : FOR P H O T O N U C L E A R A S S A Y OF PUc 
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95 AMERICIUM 241 GAMMA FISSICN PRODUCT MASS VI ELD SPECTRUM ( CONTINUED) 

S T A T U S S T A T U S 

SAS K A T Z + - 5 6 GENEVA V O L o 1 5 P 0 I 8 8 0 

CCP GANGR S K Y + - SNF 11 5 4 ( 1 9 7 0 ) o 

9 5 A M E R I C I U M 2 4 1 NEUTRON C A P T U R E CROSS S E C T I O N 

7 6 2 . 0 6 1 2 5o 3 MV I Oo 0 MEV l O o O X GER P o M C G R A T H KFK 

0 : FOR BURN UP C A L C U L A T I O N S o 
M: S U B S T A N T I A L M O D I F I C A T I O N S o 

7 2 2 5 4 4 2 5 o 3 MV 1 4o 0 MEV J A P Y o N A I T O J A E 

BUC 

BUC 

F E I 

K F K 

CCP 

HAR 

ORL 

HAR 

A : ACCURACY R E Q U I R E D AT T H E R M A L I S 5 P E R C E N T , 1 0 
PERCENT ABOVEo 

0 : FOR BURN UP C A L C U L A T I O N OF A P U L O A D E D T H E R M A L 
REACTORo 

M: NEW REQUESTc 

F L E R 0 V + N F / A 1 0 2 4 4 3 ( 1 9 6 7 ) . D A T A Co 3 TO 6 0 8 MEVo 

V I L C O V c - SCF 2 2 7 9 5 ( 1 9 7 0 ) . DATA AT 7 MEVo 

D O V B E N K O + - I N C C ( C C P ) - 9 7 ( 1 9 7 0 ) . THERMALc 

H I N K E L M A N N - K F K - 1 1 8 6 ( 1 9 7 0 I . E V A L U A T I O N TO 1 0 MEVc 

I VANOVA + - AE 3 0 3 6 9 ( 1 9 7 1 ) , CROSS S E C T I O N FOR F A S T REACTOR SPECTRUMc 

W I L T S H I R E - ! - A E R E - R - 7 3 6 3 ( 1 9 7 3 ) . CROSS S E C T I O N FOR FAST REACTOR SPECTRUMc 

WESTON* - L S N D C - 7 1 7 9 ( 1 9 7 3 ) , T H E R M A L TO 2 0 KEVc I N PROGRESSo 

COATESc ( 1 9 7 4 ) , MEASUREMENTS P L A N N E D , A W A I T I N G S A M P L E S ; 

- S T A T U S 

9 5 A M E R I C I U M 2 4 1 NEUTRON C A P T U R E GAMMA RAY SPECTRUM 

7 4 1 1 4 2 2 5c 3 MV A Ro B : W A L T O N L A S 

0 : A B S O L U T E SPECTRA R E Q U I R E D o 
O : FOR D E V E L O P M E N T OF N O N D E S T R U C T I V E A S S A Y METHODo 
M: NEW REQUESTo 

9 5 A M E R I C I U M 2 4 1 F I S S I O N CROSS S E C T I O N 

7 5 2 0 6 0 2 0 o 0 KEV 1 Oc 0 MEV P o M C G R A T H 

0 : FOR BURN UP C A L C U L A T I O N S o 
M : S U B S T A N T I A L M O D I F I C A T I O N S o 

ORL WESTON+ - L S N D C - 7 1 7 9 ( 1 9 7 3 ) . I N PROGRESS T H E R M A L TO 2 0 0 KEVc 

HAR L Y N N - MEASUREMENT P L A N N E D o 

CCP F O M U S H K I N + - S N P 1 0 5 2 9 ( 1 9 7 0 ) . 4 4 0 KEV TO 3 c 6 MEVo 

F E I S H P A K + - I N D C ( C C P I - 8 6 ( 1 9 7 0 ) . 8 KEV TO 3 o 3 MEVo 

K F K H I N K E L M A N N - K F K - 1 1 8 6 ( 1 9 7 0 ) , E V A L U A T I O N TO 10 MEVo 

9 5 A M E R I C I U M 2 4 2 NEUTRCN C A P T U R E CROSS S E C T I O N 

722545 2 S o 3 1 4 c 0 MEV J A P Y o N A I T O J A E 

A : ACCURACY R E Q U I R E D AT T H E R M A L I S 10 P E R C E N T , 2 0 
P E R C E N T A B O V E o 

0 : FOR BURN UP C A L C U L A T I O N OF A P U L O A D E D T H E R M A L 
REACTORo 

M: NEW REQUESTo 

7 5 2 1 3 1 . 2 So 3 1 OOo KEV 2 0 o 0 X GER P c M C G R A T H KFK 

0 : CROSS S E C T I O N N E E D E D FOR 1 5 2 YEAR 
O : FOR P R O D U C T I O N OF C M - 2 4 4 c 
M: NEW R E Q U E S T c 

CRC H A N N A + - PR 8 1 6 9 3 ( 1 9 5 1 I o 

L R L S T R E E T - PR 8 5 1 3 5 ( l 9 5 2 ) c 

L R L BOWMAN* - PR 1 6 6 1 2 1 9 ( 1 9 6 8 ) . RESONANCE P A R A M E T E R S T O 4 EVc 

J U L I H L E + - J I N 3 4 ( 6 ) 2 4 2 7 ( 1 9 7 2 ) , P I L E o 

9 5 A M E R I C I U M 2 4 2 NEUTRON F I S S I C N CROSS S E C T I O N 

7 2 2 1 3 0 2 5o 3 1 OOo R P o M C G R A T H KFK 

0 : CROSS S E C T I O N N E E D E D FOR 1 5 2 YEAR I S O M E R c 
0 : FOR P R O D U C T I O N OF C M - 2 4 4 0 
M: NEW R E Q U E S T c 

L R L BROWNE+ - N C S A C - 4 2 1 3 5 ( 1 9 7 1 ) , I N PROGRESS TO 1 4 MEVc 

L R L P E R K I N S * - NSE 3 2 1 3 1 ( 1 9 6 8 ) . D A T A FROM 0 o 4 EV TC 4 o 7 MEVc 
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9 5 A M E R I C I U M 2 4 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

7 3 2 1 3 2 2 5 o 3 MV l O o O MEV l O o O X 1 GER P o M C G R A T H K F K 

O : F O R P R O D U C T I O N O F C M - 2 4 4 o 
M : NEW R E O U E S T o 

STA T U S S T A T U S 

ANC S I M P S O N + - A N C R - 1 0 6 0 ( 1 9 7 2 ) . D A T A o 5 EV TO I K E V o 

J U L I H L E + - J I N 3 4 ( 6 ) 2 4 2 7 ( 1 9 7 2 ) . P I L E o 

MTR B E R R E T H + - 1 N - 1 4 C 7 6 6 ( 1 9 7 0 ) . R E S O N A N C E P A R A M E T E R S T O 2 5 E V o 

BUC B O C A + - N P / A 1 3 4 5 4 1 ( 1 9 6 9 ) . D A T A 0 o 3 TO 4 MEVo 

9 5 A M E R I C I U M 2 4 4 N E U T R O N ~ C A P T U R E CROSS S E C T I O N 

2 2 2 1 3 3 2 5o 3 MV 1Oo 0 MEV 1Oo OX 1 G E F P o M C G R A T H K F K 
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M : NEW R E Q U E S T , 
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L I S T OF COUNTRY COOES 

ARG A R G E N T I N A 
A L L A U S T R A L I A 
AUS A U S T R I A 
BAN BANGLA DESH 
BLG B E L G I U M 
BUL B U L G A R I A 
B Z L B R A Z I L 
CAN CANADA 
CCP S O V I E T U N I O N 
DDR GERMAN D E M O C R A T I C R E P U B L I C 
DEN DENMARK 
EUR C O M M I S S I O N OF T H E EUROPEAN C O M M U N I T I E S 
FR FRANCE 
GER F E D E R A L R E P U B L I C OF GERMANY 
H,UN HUNGARY 
I N D I N D I A 
I SL I S R A E L 
I T Y I T A L Y 
JAP JAPAN 
NED N E T H E R L A N D S 
NOR NORWAY 
POL POLAND 
RUM ROMANIA 
SAF R E P U B L I C GF SOUTH A F R I C A 
SF F I N L A N D 
SUD SWEDEN 
S h T S W I T Z E R L A N D 
TV K TURKEY 
UK U N I T E D K INGDOM 
UNO U N I T E D N A T I O N S O R G A N I Z A T I O N 
USA U N I T E D S T A T E S 
YUG Y U G O S L A V I A 
Z Z Z I N T E R N A T I O N A L O R G A N I Z A T I O N 
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ABD US ARMY ABERDEEN RESEARCH AND DEVELo CENTo, ABERDEEN, MDo USA 
AE AKTIEBOLAGET ATOMENERGI, STUDSVIK SWD 
AEC UNITED STATES ATOMIC ENERGY C O M M I S S I O N , WASHINGTON, OC USA 
A I ATOMICS I N T E R N A T I O N A L , CANOGA PARK, C A L I F O R N I A USA 
ALD UK AWRE, ALDERMASTGN UK 
ALG ALGERIA ALG 
ALK ALKEM GMBH, LEOPOLDSHAFEN . GER 
ANC AEROJET NUCLEAR CORPo, IDAHO F A L L S , IDAHO USA 
ANL ARGONNE NATIONAL LABORATORY, LEMONT, I L L I N O I S USA 
ARL AEROSPACE RESoLABS, WRIGHT-PATTERSON A I R - F O R C E BASE, OHIO USA 
A T I ATOMINSTo DER 0 E S T E R R E I C H I S C H E N HOCHSCHULEN, VIENNA AUS 
AUA AUSTRALIAN AEC RESEARCH ESTABLISHMENT, LUCAS HEIGHTS AUL 
AUB AUBURN U N I V E R S I T Y , ALABAMA USA 
AUW ANORAH U o . NUCLEAR RESEARCH L A B o , WALTAIR I N D 
BAC BULGARIAN ACADEMY OF S C I E N C E S , S O F I A BUL 
BET WESTINGHOUSE, B E T T I S ATOMIC POWER L A B o . P ITTSBURGH, PAo USA 
B I R U N I V E R S I T Y OF B I R M I N G H A M , ENGLAND UK 
BNL BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK USA 
BN to BATTELLE NORTHWEST LABORATORY, R ICHLAND. WASHINGTON USA 
BOL C O M I S I O N NACIONAL DE ENERGIA ATOMICA, BOLOGNA I T Y 
BOF BORDEAUX U N I V E R S I T Y FR 
BRC CEN BRUYERE LE CHATEL FR 
BRK U N I V E R S I T Y OF C A L I F O R N I A , LAWRENCE BERKELEY LABo BERKELEY USA 
BUC I N S T I T U T E FOR ATOMIC P H Y S I C S , BUCHAREST RUM 
BUG B I S H O P ' S U N I V E R S I T Y , QUEBEC CAN 
CAD CADARACHE, BOUCHES-DU-RHONE FR 
CAS CENTRO DI STUDI NUCLEARI DELLA CASACCIA, ROME I T Y 
CCP SOVIET UNION CCP 
CNA CEKMECE NUCLEAR RESEARCH CENTER, ISTANBUL TUK 
COL COLUMBIA U N I V E R S I T Y . NEW YORK C I T Y , NEW YORK USA 
CRC CHALK R I V E R NUCLEAR LABORATORIES. ONTARIO CAN 
CSE CASE I N S T I T U T E OF TECHNOLOGY, CLEVELAND, OHIO USA 
DEB ATOMMAG KUTATO I N T E Z E T , DEERECEN HUN 
DKE DUKE U N I V E R S I T Y , DURHAM, NORTH CAROLINA USA 
DRF DOW CHEMICAL COMPANY, ROCKY F L A T S , COLORADO USA 
DUB JOINT I N S T I T U T E FOR NUCLEAR RESEARCH, DUBNA ZZZ 
FAR CEA FONTENAY-AUX-ROSES, S E I N E FR 
FE F U J I E L E C T R I C JAP 
F E I F I Z I K O - E N E R G E T I C H E S K I J I N S T I T U T , OBNINSK CCP 
FOA RESEARCH I N S T I T U T E OF NATIONAL DEFENSE, STOCKHOLM SWO 
FRK Jo Wo GOETHE U N I V E R S I T Y , FRANKFURT GER 
GA GENERAL A T O M I C , SAN D I E G O , C A L I F O R N I A USA 
GAC I N S T I T U T E FOR GEO- AND ANALYTIC CHEMISTRY, MOSCOW CCP 
GEB GENERAL E L E C T R I C , BRDO. SUNNYVALE, C A L I F o USA 
GEL B0C0M0N0 EURATOM, GEEL EUR 
GE V GENERAL E L E C T R I C COo, V A L L E C I T O S . C A L I F o USA 
G I T GEORGIA I N S T I T U T E OF TECHNOLOGY, ATLANTA, GEORGIA USA 
GLS U N I V E R S I T Y OF GLASGOW, SCOTLAND UK 
GOE U N I V E R S I T Y C-F GOETTINGEN GER 
GRE C£A AND U N I V E R S I T Y , GRENOBLE FR 
GRT GULF R A D I A T I O N TECHNOLOGY, SAN D I E G O . C A L I F O R N I A USA 
HAM I N S T I T U T FUER E X P E R I M E N T A L P H Y S I K , HAMBURG GER 
HAR UK ATOMIC ENERGY RESEARCH ESTABLISHMENT. HARWELL UK 
HED HANFORD E N G I N E E R I N G DEVELOPMENT L A B o . R I C H L A N D . WASHo USA 
HFA TEC HNI ON H A I F A I SL 
HLS U N I V E R S I T Y CF H E L S I N K I SF 
HR V HARVARD U N I V E R S I T Y . CAMBRIDGE, MASS USA 
IA E INTERNATIONAL ATOMIC ENERGY AGENCY, V IENNA UNO 
I E N I N S T I T U T O DE ENGENHARIA NUCLEAR, RIO DE JANEIRO BZL 
I F U I N S T I T U T F I Z I K I AN UKRAINSKOI SSR, K I E V CCP 
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I I T I L L I N O I S I N S T I T U T E OF TECHNOLOGY, CHICAGO, I L L I N O I S USA 
I J I I N S T I T U T JADEPNYKH I S S L E O O V A N I J , K I E V CCP 
I R K I N S T I T U T FUER RADIUMFORSCHUNG UND KERNPHYSIK , V IENNA AUS 
I R T INTELCOM R A D I A T I O N TECHNOLOGY, SAN D I E G O , C A L I F o USA 
JAE JAPAN ATOMIC ENERGY RESEARCH I N S T I T U T E , TOKAI JAP 
JAF JAPAN JAP 
JUL KERNFORSCHUNGSANLAGE, J U E L I C H GER 
JYV JYVAESKYLAE U N I V E R S I T Y SF 
KAP KNOLLS ATOMIC POWER LABORATORY, SCHENECTADY. NEW YORK USA 
KFK KERNFORSCHUNGSZENTRUM, KARLSRUHE GER 
KGU GOSUDARSTVENNYJ U N I V E R S I T Y , K I E V CCP 
K I G GKSS, GEESTHACHT GER 
K I L U N I V E R S I T Y OF K I E L GER 
KOS KOSSUTH U N I V E R S I T Y , DEBRECEN HUN 
KTC KYOTO U N I V E R S I T Y JAP 
KTY U N I V E R S I T Y OF KENTUCKY, LEX INGTON, KENTUCKY USA 
KUR IoVo KURCHATOV ATOMIC ENERGY I N S T o . MOSCOW CCP 
KYL KYUSHU U N I V E R S I T Y , FUKUOKA JAP 
LAS LOS ALAMOS S C I E N T I F I C LABORATORY, NEW MEXICO USA 
LOU U N I V E R S I T Y CF LODZ, LODZ POL 
LRL LAWRENCE LIVERMORE LABORATORY, L I V E R M O R E , C A L I F O R N I A USA 
L T I LOWELL TECHNOLOGICAL I N S T I T U T E , LOWELL, MASSo USA 
MCM MCMASTER U N I V E R S I T Y , HAMILTON, ONTARIO CAN 
MGT M I C H I G A N TECHNOLOGICAL U N I V E R S I T Y USA 
MHG U N I V E R S I T Y OF MICHIGAN USA 
M I T MASSACHUSETTS I N S T I T U T E OF TECHNOLOGY, CAMBRIDGE, MASSo USA 
MND MOUND LABORATORY, MI AMISBURG, OHIO USA 
MOL CoEo No . MOL BLG 
MTR IDAHO NUCLEAR CORPo, IDAHO F A L L S , IDAHO USA 
MUA MUSLIM U N I V E R S I T Y , ALIGARH I N D 
MUN TECHo HOCHSCHULE, MUENCHEN GER 
NBS NATIONAL BUREAU OF STANDARDS, WASHINGTON, DoCo USA 
NDC NEA NUCLEAR DATA COMPILAT ION CENTER, SACLAY, FRANCE ZZZ 
NEL Uo So ARMY NUCLEAR EFFECTS LABORATORY, ABERDEEN, MARYLAND USA 
NEV U N I V E R S I T Y OF NEUCHATEL SWT 
NPG NIPPON ATOMIC POWER INDUSTRY GROUP JAP 
NPL NATIONAL PHYSICAL LABORATORY. TECDINGTON UK 
NRD Uo So NAVAL RADIOLOGICAL DEFENSE LABo, SAN FRANC I SCO USA 
NYC NEW YORK U N I V E R S I T Y , NEW YORK C I T Y USA 
OHO OHIO U N I V E R S I T Y , ATHENS, OHIO USA 
ORE U N I V E R S I T Y OF OREGON, EUGENE, OREGON USA 
ORL CAK RIDGE NATIONAL LABORATORY, TENNESSEE USA 
OSL U N I V E R S I T Y OF OSLO NOR 
PAD U N I V E R S I T Y OF PADUA I T Y 
PAR U N I V E R S I T Y OF P A R I S ( INCLo GRSAY) P A R I S FR 
PEL AE BOARD, PEL INDABA, PRETORIA SAF 
PNC POWER REACTOR AND NUCLEAR FUEL DEVo CORPo, TOKAI-MURA JAP 
PTN PRINCETCN U N I V E R S I T Y , P R I N C E T O N , NoJo USA 
RAM ATOMIC ENERGY CENTRE, RAMNA, DACCA BAN 
RCN REACTOR CENTRUM NEOERLAND, PETTEN NED 
REK REHOVOTH LABo, ISRAEL AECo I S L 
R I KHLOPIN RADIUM I N S T I T U T E , LENINGRAD CCP 
R I £ R I S O , ROSKILDE DEN 
RL RICHLAND OPERATIONS O F F I C E , R ICHLAND, WASHINGTON USA 
ROE ROSSENDORF BE I DRESDEN DDR 
R P I RENNSELAER POLYTECHNIC I N S T I T U T E , TROY, NEW YORK USA 
RUM ROMANIA RUM 
SAC CoEoNo SACLAY, G I F - S U R - Y V E T T E FR 
SAE SUMITOMO ATOMIC ENERGY I N D U S T R I E S , L T D o . TOKYO JAP 
S A I S C I E N T I F I C A P P L I C A T I O N S I N C o , LA JOLLA, C A L I F O R N I A USA 
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SAS UNIVo OF SASKATCHEWAN. SASKATOON CAN 
SGA OESToSTUDIENGESoFoATOMENERGIE . V IENNA AUS 
SOR SOREQ RESEARCH CENTER. YAVNE I S L 
SRE SIEMENS REAKTORENTWICKLUNG. ERLANGEN GER 
SRL SAVANNAH R I V E R LABORATORIES. A I K E N . SoCo USA 
SUN SOUTHERN U N I V E R S I T I E S NUCLEAR I N S T o . FAURE. CAPE PROVo SAF 
THD TECHo HOCHSCHULE. DARMSTADT GER 
TNC TEXAS NUCLEAR CORPORATION, A U S T I N , TEXAS USA 
TRM BHABHA ATOMIC RESEARCH CENTRE, TROMBAY I N D 
TUD DRESDEN, TECHNICAL U N I V E R S I T Y AT DRESDEN AND P IRNA DDR 
UK UNITED KINGDOM UK 
UKW WINDSCALE REACTOR DEVELOPMENT LAESo, UKAEA UK 
UMK UNION M I N I E R E DU HAUT KATANGA, BRUSSELS BLG 
UPF U N I V E R S I T Y OF UPPSALA SWD 
USA UNITED STATES OF AMERICA USA 
USP U N I V E R S I T Y CF SAO PAULO, SAO PAULO BZL 
VDN CENTRAL BUREAU DER V 0 D 0 E 0 N 0 , ARNHEM NED 
WIN UK ATOMIC ENERGY ESTABLISHMENT, W I N F R I T H UK 
WIS U N I V E R S I T Y OF WISCONSON, MADISON, WISCONSON USA 
WMU WESTERN M I C H I G A N U N I V E R S I T Y USA 
WUR EIDGo I N S T I T U T FUER REAKTORFORSCHUNG, WUERENLINGEN SWT 
WWA WARSAW U N I V E R S I T Y POL 
YAL YALE U N I V E R S I T Y , NEW HAVEN, CONNECTICUT USA 
YOK RIKKYO U N I V E R S I T Y , YOKOSUKA JAP 
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5 5 GENEVA F I R S T I N T E R N A T I O N A L CONFERENCE ON THE P E A C E F U L U S E S 
OF A T O M I C E N E R G Y , GENEVA 1 9 5 5 

5 6 GENEVA SECOND UN CONFERENCE ON T H E P E A C E F U L USES OF A T O M I C 
E N E R G Y , GENEVA 1 9 5 8 

6 6 WASHINGTON SECOND CONFERENCE ON NEUTRON CROSS S E C T I O N S AND 
T E C H N O L O G Y , WASHINGTON 1 9 6 8 , ( N B S - 2 9 9 ) 

6 5 V I E N N A SECOND I A E A S Y M P O S I U M ON T H E P H Y S I C S AND C H E M I S T R Y 
OF F I S S I O N . V I E N N A 1 9 6 9 , ( S T I / P U B / 2 3 4 ) 

7 0 ANL EANDC S Y M P O S I U M ON NEUTRON STANDARDS AND F L U X 
N O R M A L I Z A T I O N , ARGONNE 1 9 7 0 . ( C O N F - 7 0 1 0 0 2 > 

7 0 H E L S I N K I SECOND I A E A CONFERENCE ON NUCLEAR DATA FOR R E A C T O R S , 
H E L S I N K I 1 9 7 0 , ( S T I / P U B / 2 5 9 ) 

7 0 KARLSRUHE I A E A S Y M P O S I U M ON PROGRESS I N SAFEGUARDS T E C H N I Q U E S , 
KARLESRUHE 1 9 7 0 . ( S T I / P U B / 2 6 0 ) 

7 1 CANTERBY CONFERENCE ON C H E M I C A L N U C L E A R - D A T A MEASUREMENTS AND 
A P P L I C A T I O N S , CANTERBURY 1 9 7 1 

7 1 K I E V ALL USSR NEUTRON P H Y S I C S C O N F E R E N C E , K I E V 1 9 7 1 , 
( N E JTRONNAY A F I Z I K A , K I E V 1 9 7 2 ) 

7 1 K N O X V I L L E T H I R D CONFERENCE ON NEUTRON CROSS S E C T I O N S AND 
T E C H N O L O G Y , K N O X V I L L E 1 9 7 1 . ( C O N F - 7 1 0 3 0 1 > 

7 2 BUDAPEST CONFERENCE ON NUCLEAR S T R U C T U R E AND STUDY W I T H 
N E U T R O N S , BUDAPEST 1 9 7 2 

7 2 K I E V 2 2 N D CONFERENCE ON NUCLEAR SPECTROSCOPY AND NUCLEAR 
S T R U C T U R E , K I E V 1 9 7 2 

7 2 V I E N N A I A E A P A N E L ON NEUTRON STANDARD R E F E R E N C E D A T A . 
V I E N N A 1 9 7 2 , CST I / P U B / 3 7 1 ) 

7 3 BOLOGNA I A E A P A N E L ON F I S S I O N - P R O D U C T NUCLEAR D A T A , 
BOLOGNA 1 9 7 3 , ( I A E A - 1 6 9 1 

7 3 K I E V CONFERENCE ON NEUTRON P H Y S I C S , K I E V 1 9 7 3 

7 3 P A R I S I A E A S Y M P O S I U M ON A P P L I C A T I O N S OF NUCLEAR DATA I N 
S C I E N C E AND T E C H N O L O G Y , P A R I S 1 9 7 3 . 
( S T I / P U B / 3 4 3 ) 

7 5 WASH CONFERENCE ON NUCLEAR CROSS S E C T I O N S AND T E C H N O L O G Y , 
W A S H I N G T O N 1 9 7 5 
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AC A N A L Y T I C A L C H E M I S T R Y 
AE ATCMNAJA E N E R G I J A 
AF A R K I V FOER FYS I K 
AKE ATCMKERNENERGIE 
ANE ANNALS OF NUCLEAR S C I E N C E AND E N G I N E E R I N G 
ANS T R A N S A C T I O N S OF T H E AMERICAN NUCLEAR S O C I E T Y 
APA ACTA PHY S I C A A U S T R I A C A 
AUJ A U S T R A L I A N JOURNAL OF P H Y S I C S 
BAP B U L L E T I N OF THE AMERICAN P H Y S I C A L S O C I E T Y 
CJP C A N A D I A N JOURNAL OF P H Y S I C S 
CR COMPTES RENDUS 
D A / B D I S S E R T A T I O N ABSTRACTS I N T E R N A T I O N A L B 
HP HEALTH P H Y S I C S 
HPA H E L V E T I C A P H Y S I C A ACTA 
I J P I N D I A N JOURNAL OF P H Y S I C S 
I Z V I Z V E S T I Y A A K A O E M I I NAUK SSSR 
J I N JOURNAL OF I N O R G A N I C AND NUCLEAR C H E M I S T R Y 
JNE JOURNAL OF NUCLEAR ENERGY 
JPJ JOURNAL OF THE P H Y S I C A L S O C I E T Y OF JAPAN 
KNS JOURNAL OF THE KOREAN NUCLEAR S O C I E T Y 
KT K E R N T E C H N I K 
NAT NATURE 
N C / A NUOVO C I M E N T C S E C T I O N A 
N C / B NUOVO C I M E N T O S E C T I O N B 
N D / A NUCLEAR DATA T A B L E S 
N D / B NUCLEAR DATA S H E E T S 
N I M NUCLEAR I N S T R U M E N T S AND METHODS 
N P / A NUCLEAR P H Y S I C S S E C T I O N A 
NSE NUCLEAR S C I E N C E AND E N G I N E E R I N G 
NUC N U C L E O N I C S 
P L / B P H Y S I C S L E T T E R S S E C T I O N 8 
PR P H Y S I C A L REVIEW 
P R / B P H Y S I C A L REVIEW PART B 
P R / C P H Y S I C A L REVIEW PART C 
PRL P H Y S I C A L REVIEW L E T T E R S 
PS P H Y S I C A S C R I P T A 
RCA R A D I O C H I M I C A ACTA 
REA ATCMIC ENERGY REVIEW 
RRP REVUE ROMAINE DE P H Y S I Q U E 
SCF S T U D I S I C E R C E T A R I DE F I Z I C A 
SJA S O V I E T A T O M I C ENERGY 
SNP S O V I E T JOURNAL OF NUCLEAR P H Y S I C S 
YF YADERNAYA F I Z I K A 
ZP Z I E T S C H R I F T FUER P H Y S I K 
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A A E C / P R -
A D -
A E -
A E - F N -
A E R E - F R / N P -
A E R E - R -
A N C R -
ANL — 
A N L / N D M -
AtoRE-O-
B N L -
C E A - N -
C E A - R -
C O O -
E A N D C -
E A N D C ( E ) -
E A N D C ( J ) -
E A N D C ( O R ) -
EANDC( UK) -
G A -
G U L F -
G U L F - R T -
IA-
I A E A -
I N -
I N O C ( I A E f — 
I N D C ( C C P ) — 
I N D C ( N O R ) -
I N D C ( S A F ) -
INDCC S E C ) -
I N R -
I N T E L - R T -
J A E R 1 -
J I N R - P 7 -
K A P L - M -
K F K -
L A -
L A D C -
NCSAC -
N E A N t i C ( E ) -
N E A N D C ( U K ) -
N E D O -
O R N L -
O F N L - T M -
RCN— 
R P I — 
S T I / P L ' B -
U C R L -
L S N D C -
W A P D - T M -
WASH-
Y F I -
Y K -
ZFK — 

A U S T R A L I A N AEC PROGRESS REPORTS 
UcSo DEPARTMENT OF DEFENCE REPORTS 
A K T I E B O L A G E T ATOMENERGI REPORTS 
A K T I E B O L A G E T ATOMENERGI I N T E R N A L REPORTS 
AERE HARWELL REPORTS 
AERE HARWELL REPORTS 
AEROJET NUCLEAR CORPORATION REPORTS 
ARGONNE N A T I O N A L LABORATORY REPORTS 
ARGCNNE N A T I O N A L LABORATORY REPORTS 
AtoRE ALDERMASTON REPORTS 
BROOKHAVEN N A T I O N A L LABORATORY REPORTS 
CENTRE D ' E T U D E S NUCLEA I R E S NOTES 
CENTRE D ' E T U D E S N U C L E A I R E S REPORTS 
USAEC CHICAGO O P E R A T I O N S O F F I C E REPORTS 
E U R O P E A N - A M E R I C A N NUCLEAR DATA COMMITTEE 

NUCLEAR DATA COMMITTEE 
NUCLEAR DATA C O M M I T T E E 
NUCLEAR DATA C O M M I T T E E 
NUCLEAR DATA COMMITTEE 

E U R O P E A N - A M E R I C A N 
E U R O P E A N - A M E R I C A N 
E U R O P E A N - A M E R I C A N 
E U R O P E A N - A M E R I C A N 
GENERAL A T O M I C S REPORTS 
GULF R A D I A T I O N TECHNOLOGY 
GULF R A D I A T I O N TECHNOLOGY 
I S R A E L AEC REPORTS 
I A E A T E C H N I C A L REPORTS 
IDAHO NUCLEAR CORPORATION 
I NTERAIATI ONAL 
I N T E R N A T I O N A L 
I N T E R N A T I O N A L 
I N T E R N A T I O N A L 
I N T E R N A T I O N A L 

DOCUMENTS 
REPORTS 
REPORTS 
REPORTS 
REPORTS 

REPORTS 
REPORTS 

DATA 
DATA 
CATA 
DATA 
DATA 

REPORTS 
COMMITTEE 
C O M M I T T E E 
C O M M I T T E E 
COMMITTEE 
COMM I T T E E 

REPORTS 
REPORTS 
REPORTS 
REPORTS 
REPORTS 

NUCLEAR 
NUCLEAR 
NUCLEAR 
NUCLEAR 
NUCLEAR 

I N S T o BADAN J A O R , SWIERK+WARSZAWA REPORTS 
I N T E L C O M R A D I A T I O N TECHNOLOGY REPORTS 
JAPANESE A T O M I C ENERGY RESEARCH I N S T I T U T E REPORTS 
J O I N T I N S T I T U T E FOR NUCLEAR RESEARCH DUBNA REPORT 
KNOLLS A T O M I C POWER LABORATORY REPORTS 
KERNFORSCHUNGSZENTRUM KARLSRUHE REPORTS 
LOS ALAMOS S C I E N T I F I C LABORATORY REPORTS 
LOS ALAMOS S C I E N T I F I C LABORATORY REPORTS 
USAEC NUCLEAR CROSS S E C T I O N ADVISORY COMMITTEE REPORTS 
NUCLEAR ENERGY AGENCY NUCLEAR DATA C O M M I T T E E REPORTS 
NUCLEAR ENERGY AGENCY NUCLEAR DATA COMMITTEE REPORTS 
GENERAL E L E C T R I C , A T O M I C POWER E Q U I P M E N T DEPTo REPORTS 
OAK R I D G E N A T I O N A L LABORATORY REPORTS 
OAK R I D G E N A T I O N A L LABORATORY T E C H N I C A L MEMOS 
REACTOR CENTo N E D E R L A N D , P E T T E N , REPORTS 
RENSSELAER P O L Y T E C H N I C I N S T I T U T E REPORTS 
I A E A P U B L I C A T I O N S 
LAWRENCE R A D I A T I O N LABORATORY REPORTS 
U N I T E D STATES NUCLEAR DATA C O M M I T T E E REPORTS 
B f c T T I S A T O M I C POWER LABORATORY T E C H N I C A L MEMOS 
USAEC WASHINGTON O F F I C E REPORTS 
J A D E R N O - F I Z I C H E S K I E I S S L E D O V A N I J A REPORTS 
JADERNYE KONSTANTY 
Z E N T R A L I N S T I T U T FUER KERNFORSCHUNG ROSSENDORF REPORTS 



NAMES AND ADDRESSES OF REQUESTORS APPENDIX D 

A G H 1 N A . L e O e B e 
D I R E C T O R . D I V o DE REATORES 
I N S T I T U T O DE ENGENHARI A NUCLEAR 
C I D A O E U N I V E R S I T A R I A 
11. HA 0 0 PUNDAO 
R I O DE J A N E I R O - G B - Z C - 3 2 
B R A Z I L 

p a g e 1 

C A S W E L L . Ro So 
R A D I A T I O N P H Y S I C S D I V I S I O N 
N A T I O N A L BUREAU OF STANDARDS 
W A S H I N G T O N , Co Co 2 0 2 3 4 
Uo So Ao 

A L B E R T . Do 
Z E N T R A L I N S T I T U T FUER K E R N P H Y S I K 
ROSSENDORF B E I DRESDEN 
POSTFACH 1 9 
D R E S D E N - B A D WEISSER H I R S C H 
D0R-8051. GERMAN DEMo REPo 

C H R I S T 0 V , Vo 
I N S T I T U T E OF NUCLEAR RESEARCH 

AND NUCLEAR ENERGY 
B U L G A R I A N ACADEMY OF S C I E N C E S 
S O F I A 1 3 . 
B U L G A R I A 

BARRE . Jo Ye 
D P R M A - S E C P R - C E N T R E D ' E T U D E S 

NUC LEA I R E S DE C A D A R A C H E . C 0 E o A o 
BoPo NO 1 
F ~ 1 3 1 1 5 S A I N T PAUL L E Z DURANCE 
FRANCE 

C I E R J A C K S . So 
I N S T I T U T FUER ANGEWANOTE K E R N P H Y S I K 
KERNFORSCHUNGSZENTRUM KARLSRUHE 
POSTFACH 3 6 4 C 
D - 7 5 K A R L S R U H E 
F E D E R A L R E P U B L I C OF GERMANY 

B E N Z t , Vo 
D I R E C T O R . NUCLEAR DATA AND 

C A L C U L A T I O N S LABORATORY 
CENTRO D I CA-LCOLO D E L Co No Eo No 
VIA MAZZ1NI 2 
1 — 4 0 1 3 0 BOLOGNA 
I T A L Y 

B E Y E R . No So 
ARGONNE N A T I O N A L LABORATORY 
S 7 0 0 SOUTH CASS AVENUE 
ARGONNE, I L L I N O I S 6 0 4 3 9 
Uo So Ao 

B H A T , Mr 
N A T I O N A L NEUTRON CROSS S E C T I O N CENTER 
BROOKHAVEN N A T I O N A L LABORATORY 
VPTON. NEW YCRK 1 1 9 7 3 
Uo So Ao 

B R E T O N . Do 
CENTRE D ' E T U D E S N U C L E A I RES 
BoPo NOo 6 
F - 9 2 2 6 0 FONTENAY AUX ROSES 
FRANCE 

C L I F F O R D , C o E o 
OAK R I D G E N A T I O N A L LABORATORY 
Po Oo BOX X 
OAK R I D G E . TENNESSEE 3 7 8 3 0 
Uo So Ao 

C S I K A I . Jo 
I N S T I T U T E OF E X P E R I M E N T A L P H Y S I C S 
KOSSUTH U N I V E R S I T Y 
Po Oo BOX 1 0 5 
H— 4 0 0 1 DEBRECEN 
HUNGARY 

D A H L B E R G , RoHo 
GENERAL A T C M I C 
Po Oo BOX 6 1 6 0 6 
SAN D I E G O . C A L I F O R N I A 9 2 1 3 8 
Uo So A o 

D A R V A S . Do 
I N S T I T U T FUER REAKTORENTWICKLUNG 
KERNFORSCHUNGSANLAGE J U E L I C H 
POSTFACH 3 6 5 
D - 5 1 7 J U E L I C H 
F E D E R A L R E P U B L I C OF GERMANY 

B R U N N E R , J o 
P H Y S I K — A B T E I LUNG 
E IOGo I N S T I T U T FUER REAKTCRFORSCHUNG 
CH— 5 3 0 3 k U E R E N L I N G E N 
S W I T Z E R L A N D 

D A V E Y . We 
LOS ALAMCS S C I E N T I F I C LABORATORY 
Po Oo BOX 1 6 6 3 
LOS A L A M C S . NEW MEXICO 8 7 5 4 4 
Uo So Ao 

B U T L E R . Jo 
REACTOR S H I E L D I N G GROUP 
ATOMIC ENERGY E S T A B L I S H M E N T 
W I N F R I T H , D O R C H E S T E R . DORSET 
U N I T E D K I N G O C M 

C A M P B E L L . CoGo 
H E A D , F A S T REACTOR P H Y S I C S D I V I S I O N 
B U I L D I N G Ao 3 2 
ATOMIC ENERGY E S T A B L I S H M E N T 
W I N F R I T H , D O R C H E S T E R . DORSET 
U N I T E D K I N G D O M 

D E L E E U W - G I E R T S . GO 
CENTRE D ' E T U D E DE L ' E N E R G I E N U C L E A I R E 
B - 2 4 0 0 MCL 
B E L G I U M 

DE T R O Y E R . Ao 
U N I O N M I N I ERE DU HAUT KATANGA 
6 , RUE MONTAGNE DU PARC 
B R U S S E L S , B E L G I U M 
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D E V I L L E R S , C o 

CENTRE D ' E T U C E S N U C L E A I R E S DE S A C L A Y 
B c P o NO 2 
F— 9 1 1 9 0 G I F SLR Y V E T T E 
FRANCE 

D U D Z I A K , Oo 
LOS ALAMOS S C I E N T I F I C LABORATORY 
Po Oo BOX 1 6 6 3 
LOS A L A M C S . NEW M E X I C O 8 7 5 4 4 
Uo So Ao 

E H R L I C H . Ro 
MANAGER, ADVANCED DEVELOPMENT 

A C T I V I T Y 
K N O L L S A T O M I C POWER LABORATORY 
Po Oo BOX 1 0 7 2 
S C H E N E C T A D Y , NoYo 1 2 3 0 1 
Uo So Ao 

E R T E K . C o 

CEKMEOE N U C L E A R RESEARCH CENTER 
Po Ko l o HAV.A A L A N I . I S T A N B U L 
TURKEY 

F A B R Y . A o 

CENTRE D " E T U C E DE L ' E N E R G I E N U C L E A I R E 
B - 2 4 0 0 MOL 
B E L G I U M 

G A R G , Go Bo 
NUCLEAR P H Y S I C S D I V I S I O N 
BHABHA A T O M I C RESEARCH CENTRE 
TROMBAY, BCWBAY 4 0 0 0 8 5 
I N D I A 

G E R W I N , H o 
I N S T I T U T FUER R E A K T O R E N T W I C K L U N G 
KERNFORSCHUNGSANLAGE J U E L I C H GMBH 
POSTFACH 3 6 5 
D— 5 1 7 J U E L I C H 
F E D E R A L R E P U B L I C OF GERMANY 

G O E L . B e 
I N S T I T U T FUER N E U T R O N E N P H Y S I K 

UND R E A K T O R T E C H N I K 
KERNFORSCHUNGSZENTRUM KARLESRUHE 
POSTFACH 3 6 4 0 
D - 7 5 K A R L S R U H E 
F E D E R A L R E P U B L I C OF GERMANY 

G O L O V I N , I o N o 

I o V o K U R C H A T O V I N S T I T U T E OF A T O M I C 
ENERGY 

MOSCOW 0 - 1 8 2 
Uo So So Ro 

H A E G G B L O M , H o 
•SECTION FOR REACTOR P H Y S I C S 
AB A T O M E N E R G I 
S—611 0 0 STVJDSVIK 
SWEDEN 

H A 1 G H T , Re 
LAWRENCE L I V E R M O R E LABORATORY 
P O OO B O X eoe 
L I V E R M O R E , C A L I F O R N I A 9 4 5 5 0 
Uo So Ao 

H A N C O X , R E 

A T O M I C ENERGY RESEARCH E S T A B L I S H M E N T 
H A R W E L L . D I D C C T 
BERKS O X 1 1 ORA 
U N I T E D K I N G D O M 

H A N N A , G o C o 

P H Y S I C S D I V I S I O N 
CHALK R I V E R NUCLEAR L A B O R A T O R I E S 
A T O M I C ENERGY OF CANADA L I M I T E D 
CHALK R I V E R , O N T A R I O 
CANADA 

H A N S E N , Go Eo 
L O S ALAMCS S C I E N T I F I C LABORATORY 
Po Oo BOX 1 6 6 3 
L O S A L A M C S . NEW M E X I C O 8 7 5 4 4 
Uo So Ao 

H E M M I 6 , P o B e 

0 1 V I S I O N OF REACTOR DEVELOPMENT 
AND TECHNOLOGY 

Uo So A T O M I C ENERGY C O M M I S S I O N 
W A S H I N G T O N . Do C.0 2 0 5 4 5 
Uo So Ao 

H E R M A N S , M e E o A o 

C E N T R A L EUREAU DER V o D o E o N o 
UTRECHTSE'tEsG 3 1 0 
ARNHEM 
N E T H E R L A N O S 

HOE JERUP , C o F o 
REACTOR P H Y S I C S DEPARTMENT 
RESEARCH E S T A B L I S H M E N T R I S O E 
D K - 4 0 0 0 R O S K I L D E 
DENMARK 

H O P K I N S . Go 
GENERAL A T O M I C 
PO OO BOX ei 6>ce 
SAN D I E G O , C A L I F O R N I A 9 2 1 3 8 
Uo So Ao 

H U T C H I N S . Be 
GENERAL E L E C T R I C COo BRDO 
3 1 0 DE G U I G N E D R I V E 
S U N N Y V A L E . C A L I F O R N I A 9 4 0 8 6 
Uo So Ao 

1 1 J I M A , S e 
N I P P O N A T O M I C POWER I N D U S T R Y GROUP 
S U E H I R O - C H O 
K A W A S A K I - S H I , K A N A G A W A - K E N 2 1 0 
JAPAN 
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I I J I M A , To 
J A P A N A T C M I C R E S E A R C H I N S T I T U T E 
T O K A I - M U R A . N A G A - G U N 
I B A R A K I - K E N 3 1 9 - 1 1 
J A P A N 
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M A E N E , No 
C E N T R E D ' E T U C E DE L • E N E R G I E N U C L E A I R E 
8— 2 4 0 0 MCL 
B E L G I U M 

I S L A M , Me Mo 
A T O M I C E N E R G Y C E N T R E 
Po Oo BOX 1 6 4 
R A M N A . DACCA 
BANGLA D E S H 

M A C K L I N . R o L e 
OAK R I D G E N A T I O N A L L A B O R A T O R Y 
Po Oo BOX X 
OAK R I D G E . T E N N E S S E E 3 7 8 3 0 
Uo So Ao 

I S V A R , Ao 
CEKMECE N U C L E A R R E S E A R C H C E N T E R 
Po Ko t o HAVA A L A N I , I S T A N B U L 
TURKEY 

M A E R K L . 
S I E M E N S P E A K T O R E N T W I C K L U N G 
G U E N T H E R - S C H A R O W S K Y - S T R A S S E 2 
D— 6 5 2 E R L A N G E N 2 
F E D E R A L R E P U B L I C OF GERMANY 

K A N D A , Yo 
K Y U S H Y U U N I V E R S I T Y 
F U K U O K A - S H I 6 1 2 
J A P A N 

K A T S U R A G I . So 
D I V I S I O N OF REACTOR E N G I N E E R I N G 
J A P A N A T C M I C R E S E A R C H I N S T I T U T E 
T O K A I - M U R A , N A G A - G U N 
I B A R A K I - K E N 3 1 9 - 1 1 
J A P A N 

K A W A I , Mo 
N I P P O N A T O M I C POWER I N D U S T R Y GROUP 
S U E H I R O - C H O 
K A W A S A K I - S H I , K A N A G A W A - K E N 2 1 0 
J A P A N 

K O V A L E N K O . So So 
R A D I E V Y J I N S T I T U T VoGo K H L O P I N A 
ULo R E N T G E N A 1 
L E N I N G R A D P - 2 2 
Uo So So Ro 

K U E C H L E . Mo 
I N S T I T U T F U E R N E U T R O N E N P H Y S I K 

UND R E A K T O F T E C H N I K 
K E R N F O R S C H U N G S Z E N T R U M K A R L S R U H E 
P O S T F A C H 3 6 4 C 
D - 7 5 K A R L S R U H E 
F E D E R A L R E P U B L I C OF GERMANY 

K U E S T E R S . Ho 
I N S T I T U T F U E R ANGEWANDTE R E A C T O R T E C H N I K 
K E R N F O R S C H U N G S Z E N T R U M K A R L S R U H E 
P O S T F A C H 3 6 4 C 
D - 7 5 K A R L S R U H E 
F E D E R A L R E P U B L I C OF GERMANY 

L E E . Jo Do 
LAWRENCE L I V E R M O R E L A B O R A T O R Y 
PO OO BOX ece 
L I V E R M O R E , C A L I F O R N I A 9 4 5 5 0 
Uo So Ao 

MA I E N S C H E I N , F o C o 
D I R E C T O R . N E U T R O N P H Y S I C S D I V I S I O N 
OAK R I D G E N A T I O N A L L A B O R A T O R Y 
Po Oo BOX X 
OAK R I D G E , T E N N E S S E E 3 7 8 3 0 
Uo So Ao 

M A R K O V . Vo Ke 
I N S T I T U T E FOR G E O - AND A N A L Y T I C A L 

C H E M I S T R Y 
MO SCOW 
Uo So So Ro 

M A T S U N O B U . Ho 
T E C H N I C A L S E C T I O N , T E C H N I C A L D E P A R T M E N T 
S U M I T O M O A T O M I C ENERGY I N D U S T R I E S . L T D o 
2 - 6 - 1 K A J I C H C . C H I Y O D A K U 
TOKYO 1 0 1 
J A P A N 

MC C R O S S O N . F e t i e 
Eo I o OU F O N T DE NEMOURS C C O o I N C o 
S A V A N N A H R I V E R L A B O R A T O R Y 
Po Oo BOX 1 1 7 
A I K E N , SOUTH C A R O L I N A 2 9 8 0 1 
Uo So A 0 

MC E L R O Y , Wo No 
HANFORD E N G I N E E R I N G D E V E L O P M E N T 

L A B O R A T O R Y 
Po Oo BOX 1 5 7 , 0 
R I C H L A N D , W A S H I N G T O N 9 9 3 5 2 
Uo So Ao 

MC G R A T H , P e 
I N S T I T U T F U E R ANGEWA N D T E K E R N P H Y S I K 
K E R N F O R S C H U N G S Z E N T R U M K A R L S R U H E 
P O S T F A C H 3 6 4 C 
D— 7 5 K A R L S R U H E 
F E D E R A L R E P U B L I C OF GERMANY 

MC N A L L Y , J o R o 
OAK R I D G E N A T I O N A L L A B O R A T O R Y 
Pe Oo BOX X 
OAK R I D G E . T E N N E S S E E 3 7 8 3 0 
Uo So Ao 
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M I C H A U D O N , Ao 
C E N T R E D " E T U D E S DE 

8 R U Y E R E S - L E - C H A T E L 
B o P o NOo 6 1 
F - 9 2 1 2 0 MONTCOUGE 
F R A N C E 

M I L L E R . Oo Ae 
I o Vo K U R C H A T O V I N S T I T U T E OF A T O M I C 

ENERGY 
MOSCOW D - 1 8 2 
Uo S o S o R o 

M O T Z . He To 
P H Y S I C S D I V I S I O N L E A D E R 
L O S A L A M C S S C I E N T I F I C L A B O R A T O R Y 
Po Oo BOX 1 6 6 3 
L O S A L A M O S , NEW M E X I C O 8 7 5 4 4 
Uo So Ao 

N A I T O . Yo 
J A P A N A T O M I C R E S E A R C H I N S T I T U T E 
T O K A I - M U R A , N A G A - G U N 
I B A R A K I - K E N 3 1 5 - 1 1 
J A P A N 

N A K A M U R A . Ho 
F U J I E L E C T R O N I C COMPANY 
1 - 1 T A N A E E S H I N D E N 
K A W A S A K I - K U , K A W A S A K I - S H I 
K A N A G A W A - K E N 2 1 0 
J A P A N 

N A V A L K A R . M e P o 
N U C L E A R P H Y S I C S D I V I S I O N 
BHABHA A T O M I C R E S E A R C H C E N T R E 
T R O M B A Y , BOMBAY 4 0 0 0 8 5 
I N D I A 

N E U T R O N D O S I M E T R Y GROUP 
C O M M I S S I O N OF THE E U R O P E A N 

C O M M U N I T I E S 
Co BoNo Mo 
STEENWEG NAAR R E T I E 
GEEL 
B E L G I U M 

N I K O L A E V . Mo No 
I N S T I T U T E OF P H Y S I C S AND E N E R G E T I C S 
O B N I N S K , K A L U G A R E G I O N 
Uo So So Ro 

O H T A . Me 
K Y U S H Y U U N I V E R S I T Y 
F U K U O K A — S H I 6 1 2 
J A P A N 

O K A S H I T A . Ho 
J A P A N A T O M I C R E S E A R C H I N S T I T U T E 
T O K A I - M U R A , N A G A - G U N 
I B A R A K I — K E N 3 1 5 - 1 1 
J A P A N 

O R P H A N . Ve J o 
S C I E N T I F I C A P P L I C A T I O N S I N C o 
Po Oo BOX 2 3 5 1 
1 2 0 0 P R O S P E C T S T R E E T 
LA J O L L A , C A L I F O R N I A 9 2 0 3 7 
Uo So Ao 

O R T O N , Go To 
R I C H L A N D O P E R A T I O N S O F F I C E 
Po Oo BOX 5 5 0 
R I C H L A N D . W A S H I N G T O N 9 9 3 5 2 
Uo So Ao 

P E R E Y . F o G e 
OAK R I D G E N A T I O N A L L A B O R A T O R Y 
Po Oo BOX X 
OAK R I D G E , T E N N E S S E E 3 7 8 3 0 
Uo So Ao 

P E R R Y . A o M o 
OAK R I D G E N A T I O N A L L A B O R A T O R Y 
PoOo BOX X 
OAK R I D G E , T E N N E S S E E 3 7 8 3 0 
Uo So Ao 

R I B O N . Po 
S E R V I C E C€ L A M E T R O L C G I E ET DE L A 

P H Y S I Q U E NEUTRON I QUES F O N O A M E N T A L E S 
C E N T R E D . ' E T U D E S N U C L E A I R E S DE S A C L A Y 
B o P o NO 2 
F — 5 1 1 9 0 G I F SUR Y V E T T E 
FRANCE 

R O S E . Bo 
C H A I R M A N 
U N I T E D K I N G D O M N U C L E A R D A T A C O M M I T T E E 
A T O M I C E N E R G Y R E S E A R C H E S T A B L I S H M E N T 
H A R W E L L . D I C C O T 
B E R K S 0 X 1 1 OKA 
U N I T E D K I N G D O M 

S A S A M O T O , No 
J A P A N A T O M I C RESEARCH I N S T I T U T E 
T O K A I - M U R A , N A G A - G U N 
I B A R A K I — KEN 3 1 9 - 1 1 
JAPAN 

S C H E N T E R , R o E o 
HANFORD E N G I N E E R I N G D E V E L O P M E N T 

L A B O R A T O R Y 
PoOo BOX 1 5 7 0 
R I C H L A N D . W A S H I N G T O N 9 9 3 5 2 
Uo SoAo 

S C H M I D T . Ae 
CENTRE D ' E T U D E S N U C L E A I RES DE 

C A D A R A C H E 
B o P o NO 1 
F - 1 3 1 1 5 S A I N T P A U L L E Z DURANCE 
F R A N C E 
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S C H N E I D E R . Vo 
A L K E M — A L P H A — C H E M I E UND M E T A L L U R G I E GMBH 
7 5 CI L E O F O L D S H A F E N 
F E D E R A L R E P U B L I C OF GERMANY 
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U S A C H E V . L o N o 
I N S T I T U T E FOR P H Y S I C S AND E N E R G E T I C S 
O B N I N S K . K A L U G A R E G I O N 
Uo So So Re 

S K V O R T S O V . S o A o 
I o Vo K U R C H A T O V I N S T I T U T E OF A T O M I C 

ENERGY 
MOSCOW D - 1 B 2 
Uo So So Ro 

S M I T H , J o 
A T O M I C E N E R G Y R E S E A R C H E S T A B L I S H M E N T 
W I N F R I T H , D O R C H E S T E R . DORSET 
U N I T E D K I N G D O M 

S T E E N . Ne 
B E T T I S A T O M I C POWER L A B O R A T O R Y 
Po Oo BOX 7 9 
WEST M I F F L I N . P A 0 1 5 1 2 2 
Uo So Ao 

S T E W A R T , L o 
LOS A L A M O S S C I E N T I F I C L A B O R A T O R Y 
Po Oo BOX 1 6 6 3 
L O S ALAMCS, NEW MEXICO 8 7 5 4 4 
Uo So Ao 

S T R O H M . We Wo 
MOUND L A B O R A T O R Y 
PoOo BOX 3 2 
ftlAMISBUFG. C H I O 4 5 3 4 2 
Uo So Ao 

S Y M O N D S . J o L o 
AAEC R E S E A R C H E S T A B L I S H M E N T 
THE D I R E C T O R ' S O F F I C E 
P R I V A T E M A I L BAG 
SUTHERLANO, Ao So Wo 
A U S T R A L I A 

T E L L I E R . Ho 
CENTRE D ' E T U D E S N U C L E A I R E S DE S A C L A Y 
B o P o NO 2 
F - 9 1 1 9 0 G I F SuR Y V E T T E 
F R A N C E 

T I L L . Co Eo 
ARGONNE N A T I O N A L L A B O R A T O R Y 
5 7 0 0 SOUTH C A S S A V E N U E 
A R G O N N E , I L L I N O I S 6 0 4 3 9 
Uo So Ac 

T Y R O R , J o G e 
H E A D , G E N E R A L REACTOR P H Y S I C S 

D I V I S I G N 
A T O M I C ENERGY E S T A B L I S H M E N T 
W I N F R I T H , D O R C H E S T E R , DORSET 
U N I T E D K I N G D C k 

W A L K E R , We He 
REACTOR P H Y S I C S BRANCH 
CHALK R I V E R NUCLEAR L A B O R A T O R I E S 
A T O M I C ENERGY OF CANADA L I M I T E D 
CHALK R I V E R , O N T A R I O 
CANADA 

• A L T O N . Re Be 
LOS A L A M C S S C I E N T I F I C L A B O R A T O R Y 
Po Oo BOX 1 6 6 3 
L O S A L A M C S . NEW M E X I C O 8 7 5 4 4 
Uo So Ao 

WE I N S T O C K , Eo Ve 
BROOKHAVEN N A T I O N A L LABORATORY 
U P T O N , NEW YCRK 1 1 9 7 3 
Uo So Ao 

W A L L E R . Fe 
I N S T I T U T FUER N E U T R O N E N P H Y S I K 

UND R E A K T O R T E C H N I K 
K E R N F O R S C H U N G S Z E N T R U M K A P L E S R U H E 
P O S T F A C H 3 6 4 0 
D— 7 5 K A R L S R U H E 
F E D E R A L R E P U B L I C OF GERN^NY 

W H I T T A K E R . Ao 
W I N D S C A L E REACTOR D E V E L O P M E N T L A B S 
W I N D S C A L E WORKS 
SELLA F I E L D , C A L D E R B R I D G E , C U M B E R L A N D 
U N I T E D K I N G D C M 

W R I G H T , So Be 
ATOMIC ENERGY E S T A B L I S H M E N T 
H A R W E L L . D I D C O T 
B E R K S 0 X 1 1 ORA 
U N I T E D K I N G D C M 

Y O U N G . P e G o 
L O S A L A M C S S C I E N T I F I C LABORATORY 
Po Oo BOX 1 6 6 3 
L O S A L A M C S . NEW M E X I C O 8 7 5 4 4 
Uo So Ao 

Y U M O T O . Re 
P L U T O N I U M F U E L D I V I S I O N , T O K A I WORKS, 
POWER R E A C T O R AND N U C L E A R F U E L 

D E V E L O P M E N T C O R P O R A T I C N 
M U R A M A T S t . T O K A I - M U R A . 
I B A R A K I - K E N 2 1 9 - 1 1 
J A P A N 

Z E T T E R S T R O E * . HoOo 
R E S E A R C H I N S T I T U T E OF N A T I O N A L D E F E N C E 
D E P A R T M E N T 4 
S - 1 0 4 5 0 STOCKHOLM 8 0 
SWEDEN 
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H Y C R O G E N 

H E L I U M 

L T T H I U M 

B E R Y L L I U M 

B O F O N 

C A R B O N 

N I T R O G E N 

O X Y G E N 

F L U O R I N E 

NE CN 

S O D I U M 

MAC-NES I U M 

A L L M I N U M 

S I L I C O N 

P H O S P H C R L S 

S U L F U R 

C H L O R I N E 

ARGON 

P O T A S S I U M 

CA L C I U M 

S C A N D I L M 

T I T A N I U M 

V A N A D I L M 

C H R C M I U M 

M A N G A N E S E 

I RCN 

C O B A L T 

N I C K E L 

C O P P E R 

Z I N C 

G A L L I U M 

G E R M A N I U M 

A R S E N I C 

S E L E N I . L M 

B R C M I N E 

KR 3 6 K R Y P T O N 

RB 3 7 R U B I D I U M 

SR 3 8 S T R O N T I U M 

Y 3 9 Y T T R I U M 

ZR 4 0 Z I R C C N I U M 

NB 4 1 N I O E I U M 

MO 4 2 M O L Y B D E N U M 

T C 4 3 T E C H N E T I U M 

RU 4 4 R U T H E N I U M 

RH 4 5 R H O D I U M 

PD 4 6 P A L L A D I U M 

AG 4 7 S I L V E R 

CD 4 8 C A D M I U M 

I N 4 9 I N D I U M 

S N 5 0 T I N 

SB 5 1 A N T I M O N Y 

T E 5 2 T E L L U R I U M 

I 5 3 I O D I N E 

XE 5 4 X E N O N 

CS 5 5 C E S I U M 

BA 5 6 B A R I U M 

LA 5 7 L A N T H A N U M 

CE 5 8 C E R I U M 

PR 5 9 P R A S E O D Y M I U M 

ND 6 0 N E O D Y M I U M 

PM 6 1 P R O M E T H I U M 

SM 6 2 S A M A R I U M 

EU 6 3 E U R O P I U M 

GD 6 4 G A D O L I N I U M 

TB 6 5 T E R B I U M 

DY 6 6 D Y S P R O S I U M 

HO 6 7 HOL M I U M 

ER 6 8 E R B I U M 

T M 6 9 T H U L I U M 

YB 7 0 Y T T E R B I U M 

L U 7 1 L U T E T I U M 

HF 7 2 H A F N I U M 

TA 7 3 T A N T A L U M 

W 7 4 T U N G S T E N 

RE 7 5 R H E N I U M 

OS 7 6 O S M I U M 

IR 7 7 I R I D I U M 

P T 7 8 P L A T I N U M 

AU 7 9 GOLD 

HG 8 0 M E R C U R Y 

T L 8 1 T H A L L I U M 

P B 8 2 L E A D 

B I 8 3 B I S M U T H 

PO 8 4 P O L O N I U M 

AT 8 5 A S T A T I N E 

RN 8 6 RADON 

FR 8 7 F R A N C I U M 

RA 8 8 R A D I U M 

AC 8 9 A C T I N I U M 

T H 9 0 T H O R I U M 

PA 9 1 P R O T A C T I N I U M 

U 9 2 U R A N I U M 

NP 9 3 N E P T U N I U M 

PU 9 4 P L U T O N I U M 

AM 9 5 A M E R I C I U M 

CM 9 6 C U R I U M 

BK 5 7 B E R K E L I U M 

CF 9 8 C A L I F O R N I U M 

ES 9 9 E I N S T E I N I U M 

FM 1 0 0 F E R M I U M 

MO 1 0 1 M E N D E L E V I U M 

NO 1 0 2 N O B E L I U M 

L R 1 0 3 L A W R E N C I U M 

K U 1 0 4 K U R C H A T O V I U M 


