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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. 

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

NDCC - Neutron Data Compilation Centre, Nuclear Energy Agency, 
Saclay, France. 

NDS - Nuclear Data Section of the International Atomic Energy 
Agency, Vienna, Austria. 

CJD - Centr po Jadernym Dannym, Obninsk, USSR. 
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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.E. 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^. 
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 biannually 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 

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 
concisef up-to-date evaluation of the accuracy or uncertainty of the 
available data. In fact, no organization has been able to accept continu-
ing 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. 

The following solution to this problem has been adopted for this 
edition. In accordance with the recommendations of the 8th INDC meeting, 
most status comments from WRENDA 75 were deleted and NDS has provided 
status comments for those quantities which are under continuous review 
by members of the technical subcommittees of INDC and NEANDC. Thus 
in the present edition of WRENDA most of the status blocks provide 
only references to reviews ty INDC and NEANDC and continuing and 
planned work. Appendix A gives more information on these INDC and 
NEANDC reviews. When appropriate, reference to the INDC and NEANDC 
reviews has been given for the estimated uncertainty of the available 
data. As recommended, uncertainty information from evaluated data 
files has been deleted. Comments from users about the value of the 
status information in the present edition would be particularly 
helpful in planning future editions. 
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Other recommendations issued "by the 8th INDC meeting that have 
"been used in WRENDA 76/77 Eire: 

1. Requests unreviewed for 2 years have been dropped 
if the requesting country has not specifically indi-
cated that the request should continue to be published. 

2. In the assignment of request numbers, the file number 
has been placed on the right adding a sequential number 
on the left of the request. 

3. The word "measurements" has been dropped from the 
WRENDA title. 

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 I.viii. 

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. 



I.vii 

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. 

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



REFERENCE NO. ENERGY RANGE PRIORITY 

a : P R O D U C T I O N OF 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 . 

1 1 4 2 . 1 0 MEV 7 . 0 0 MEV 5 . 0 % 2 EUR N E U T R O N D O S I M E T R Y GROUP G E L 7 4 2 1 2 7 

o : FOR NEUTRON 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 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 . 

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

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A 
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Identification number 

The individual requests follow in order of increasing 
identification number. The number at the far right of the 
first line of each request is the IDENTIFICATION number. 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. 

Reference number 

A serial number, the REFERENCE number, is attached to the 
left of each entry of the listing. The number identifies an 
entry in one specific issue of WRENDA only. 

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. Only numerical 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 next three fields of the second line are 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 axe given in Appendix B« 
The country code is followed by the name of the requestor. 
Mailing addresses for the requestors axe 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 C. 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 C 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 INDC 
and NEANDC reviews and related to experiments underway 
or planned. When appropriate, reference to the INDC or 
NEANDC review is given for various discrepancies or attained 
accuracies. 

Two exceptions to this are requests for fission product nuclear 
data and transactinium isotope nuclear data. Since so many 
fission products and transactinium isotopes are listed, it 
has been decided to just make a general statement here that 
all fission products and transactinium isotopes are under 
continuous review by INDC. 
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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 isotopic 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 Lithium-6 
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Table II (page l) Q U A N T I T Y S O R T O R D E R 

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 LI<=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 LAW 
T O T A L S C A T T E R I N G CROSS S E C T I C 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 
ENERGY D I F F E R E N T I A L C A P T U R E CROSS SECT I O N 
C A P T U R E GAMMA RAY SPECTRUM 
D E L A Y E D C A P T U R E GAMMA RAY SPECTRUM 
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 S C A T . 
T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 
GAMMA RAY Y I E L D 
X , N 
X , N N E U T RON SPECTRA 
X , 2 N 
X , 2N ANGULAR D I S T R I B U T I O N 
X » 2 N NEUTRON SPECTRA 
X , 3 N 
NEUTRON E M I S S I O 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 N E U T R O N - E M I S S I ON 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 P 
X , 2 P 
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 , D 
X , N D 
X , T 
X , N T 
X , H E L I U M - 3 
X , A L P H A 
X , N A L P H A 
X , N 3ALPHA 
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 C 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 
CAPTURE TO F I S S I ON 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 ( N U BAR) 
D E L A Y E D NEUTRONS E M I T T C Q p E R 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 
S P E C T R U M OF PROMPT GAMMA RAYS E M I T T E D I N F I S S I O N 
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Table II (page 2) SPECTRUM OF G A M M A R A Y S E M I T T E D IN FISSION 
D E L A Y E D G A M M A SPECTRUM FROM FIS;S ION P R O D U C T S 
F I S S I O N P R O D U C T 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 FISSION F R A G M E N T S 
R E S O N A N C E P A R A M E T E R S 
A B S O R P T I O N R E S O N A N C E INTEGRAL 
C A P T U R E R E S O N A N C E INTEGRAL 
F I S S I 3 N R E S O N A N C E I N T E G R A L 
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II. Fission Reactor Development 

II.A. Introduction 

The fission list contains 1194 requests 
in 615 "block-headings for improved nuclear 
data needed in support of the fission-reactor develop-
ment programs of 19 Member States of the IAEA and one 
International Organization. The requests from FR Germany, 
France, Japan, Sweden, Switzerland and the United King-
dom have been reviewed and updated since the last 
publication of the WRENDA fission list (lNDC(SEC)-46 
/U+R+F+S, June 1975). 

Ill requests which appeared in WRENDA 75 have 
been withdrawn from the present edition. Because of 
the difficulties in distinguishing 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. Usachev1s 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 Yfo and 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 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 2^2Cf, the 10B (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). 



II. iv 

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. Conf., Moscow, 1974), Report FEI-527 (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 FEI-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-252. 
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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 K ^ ^ and BR are described in paper 
by S.M. Zaritsky, M.N. Nikolaev, M.P. 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 (1 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 Nuclear Energy Agency 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 he 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. 



Il.viii 

I I . D . L I S T OF WITHDRAWN RFQIIFS.TS 

Fission List 

69201C FR 5 5 ICRON 10 NEU'RCN ABSORPTION CPCSS SECTION 
742027 " 6 CARBON. NEUTRCN CAPTURE CROSS SECTION 
693C08 BZL 17 CHLORINE 36 NEUTRON TOTAL PHOTON PRODUCTION CROSS SECTICN 

7C20C5 FR 22 TITANIUM NEUTRON CAPTURE CROSS SECTION 
7120 08 = P 22 T IT ANIUM NEUTRON N,P 
7120C9 FR 22 TITANIUM NEUTRCN N.ALPHA 
7C20C6 = C 23 VANADIUM NEUTRON CAPTURE C°OSS SECTION 
71 20 1 1 = R 23 VANADIUM NEUTRON N ,P 
7 12012 FR 23 VANADIUM NEUTRON N, ALPHA 
7 12015 J flP 24 CHRQMlUM NEUTRON CAPTURE CROSS SECTION 
692090 FP 25 MANGANESE 55 NEUTRON CAPTURE CROSS SECTION 
7 120 18 J ep 25 MANGANESE 55 NEUTRON CAPTURE CROSS SECTION 
693012 BZL 25 MANGANESE 55 NEUTRON TOTAL PHOTON PRODUCTION CROSS SECTION 
712019 FR 25 MANGANESE 55 NEUTRON N,P 
712020 FR 25 MANGANESE 55 NEUTRON N,ALPHA 
693C14 BZL 26 IRON 56 NEUTRCN TOTAL PHOTON PRODUCTICN CROSS SECT ION 
7 12029 = R 27 COBALT 59 NEUTRON N • P 
712030 = R 27 COBALT 59 NEUTRON N,ALPHA 
693016 3ZL 27 C03ALT 6C NEUTRON TOTAL PHOTON PRODUCTICN CROSS SECT ION 
702013 JAP 30 ZINC 64 NEUTRON CAPTURE CROSS SECTION 
692145 F D 33 ARSENIC 75 NEUTR ON N.2N 
682019 FR 39 YTTRIUM 89 NEUTRON CAPTURE CROSS SECTION 
712035 « 40 ZIRCONIUM NEUTRON N, P 
7 120 36 FR 40 ZIRCONIUM NEUTRON N .ALPHA 
732045 F C 40 ZIRCONIUM 94 NEUTRON CAPTURE C=OSS SECTION 
732046 FR 40 ZIRCONIUM 96 NEUTRON CAPTURE CROSS SECTION 
702015 FR 41 NIOBIUM 93 NEUTRON CAPTURE CROSS SECTION 
712038 FP 41 NIOBIUM 93 NEUTRON N.P 
7 120 39 FR 41 NIOBIUM 93 NEUTRON N.ALPHA 
702016 = R 42 MOLYBDENUM NEUTRON CAPTURE CROSS SECTION 
7 12041 FR 42 MOLYBDENUM NEUTRON N . P 
712042 FR 42 MOLYBDENUM NEUTRON N,ALPHA 
6921 60 FR 42 MOLYBDENUM 92 NEUTRON N.P 
732047 FR 42 MOLYBDENUM 95 NEUTRON INELASTIC CROSS SECTION 
732048 FR 42 MOLYBDENUM 95 NEUTRON CAPTURE CROSS SECTION 
692164 FP 42 MOLYBDENUM 95 NEUTRON N.P 
732049 = R 42 MOLYBDENUM 97 NEUTRON INELASTIC CROSS SECTION 
732050 FR 42 MOLYBDENUM 97 NEUTRON CAPTURE CROSS SECTION 
732051 FR 42 MOLYBDENUM 98 NEUTRON CAPTURE CROSS SECTION 
7320 52 Fp 43 TECHNETIUM 99 NEUTRCN INELASTIC CROSS SECTION 
732053 FP 43 TECHNETIUM 99 NEUTRON CAPTURE CROSS SECTION 
732C 54 F P 44 RUTHENIUM 101 NEUTRON CAPTURE CROSS SECTION 
732055 FR 44 RUTHENIUM 102 NEUTRON CAPTURE CROSS SECTION 
732056 FR 44 RUTHENIUM 104 NEUTRON CAPTURE CROSS SECTION 
732057 45 RHODIUM 103 NEUTRON INELASTIC CROSS SECTION 
732059 FP 45 RHODIUM 103 NEUTRON CAPTURE CROSS SECTION 
732060 FR 46 PALLADIUM 105 NEUTRCN CAPTURE CROSS SECTION 
732061 FR 46 PALLADIUM 107 NEUTRON CAPTURE CROSS SECTION 
752001 SWD 47 SILVER NEUTRON CAPTURE CROSS SECTION 
7320 62 FR 47 SILVER 109 NEUTRON CAPTURE CROSS SECTION 
752002 SWD 48 CADMIUM NEUTRON CAPTURE CROSS SECTION 
693022 AUL 48 CADMIUM 110 NEUTRCN CAPTURE CROSS SECTION 
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II.D. LIST OF WITHDRAWN REQUESTS (continued) 

7 5 2 C C 3 SWD 4 9 I N D I U M NEUTRON CAPTURE CROSS S E C T I O N 

7 4 2 0 4 2 F R 5 1 A N T I M O N Y 1 2 1 NEUTRCN N . 2 N 

7 4 2 0 4 3 F R 5 1 A N T I M O N Y 1 2 3 NEUTRON N » 2 N 

7 3 2 0 6 6 = R 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 

7 3 2 0 6 7 F C 5 5 C E S I U M 1 3 3 NEUTRON C A P T U R E CROSS S E C T I O N 

7 3 2 0 6 8 F R 5 5 C E S I U M 1 3 3 NEUTRON C A P T U R E CROSS S E C T I O N 

7 3 2 C 7 0 F P 5 5 C E S I U M 1 3 5 NEUTPCN CAPTURE CROSS S E C T I O N 

6 9 3 0 2 3 AUL 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 

7 3 2 0 7 1 F R 6 0 NEODYMIUM 1 4 3 NEUTRON CAPTURE CROSS S E C T I O N 

7 3 2 C 7 2 6 0 NEODYMIUM 1 4 3 NEUTRON CAPTURE CROSS S E C T I O N 

7 3 2 0 7 3 FR 6 0 NEODYMIUM 1 4 5 NEUTRON CAPTURE CROSS S E C T I O N 

7 3 2 0 7 4 = R 6 0 NEODYMIUM 1 4 5 NEUTRCN CAPTURE CROSS S E C T I O N 

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

7 3 2 0 8 0 F R 6 2 SAMARIUM 1 4 9 NEUTRON CAPTURE CROSS S E C T I O N 

7 3 2 0 8 1 F R 6 2 S A M A R I U M 1 4 9 NEUTRON CAPTURE CROSS S E C T I O N 

7 3 2 C 8 3 F R 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 30 2 5 DDP 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 3 0 2 6 BUL 6 3 E U R O P I U M 1 5 1 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 3 0 2 7 DDR 6 3 E U R O P I U M 1 5 1 NEUTRON CAPTURE RESONANCE I N T E G R A L 

6 9 3 0 2 8 BUL 6 3 EUROPIUM 1 5 1 NEUTRON CAPTURE RESONANCE I N T E G R A L 

7 4 2 0 0 1 SWD 6 4 G A D O L I N I U M 1 5 5 NEUTRON C A P T U R E CROSS S E C T I O N 

7 4 2 0 0 3 SWD 6 4 G A D O L I N I U M 1 5 7 NEUTRON C A P T U R E CROSS S E C T I O N 

6 9 3 0 2 9 DDR 6 6 D Y S P R O S I U M 1 6 4 NEUTRCN CAPTURE CROSS S E C T I O N 

6 9 3 0 3 2 BUL 7 0 Y T T E R B I U M 1 6 8 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 3 0 3 1 BUL 7 0 Y T T E R B I U M 1 6 8 NEUTRON CAPTURE RESONANCE I N T E G R A L 

6 8 2 0 3 9 FR 7 1 L U T E T I U M 1 7 6 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 3 0 3 3 BUL 7 1 L U T E T I U M 1 7 6 NEUTRON C A P T U R E CROSS S E C T I O N 

6 9 3 0 3 6 DDR 7 1 L U T E T I U M 1 7 6 NEUTRON CAPTURE CROSS S E C T I O N 

6 8 2 0 3 8 F R 7 1 L U T E T I U M . 1 7 6 NEUTRON N . 2 N 

6 9 3 0 3 4 COP 7 1 L U T E T I U M 1 7 6 NEUTRON CAPTURE RESONANCE I N T E G R A L 

6 9 3 0 3 5 BUL 7 1 L U ^ E J I U M 1 7 6 NEUTRON CAPTURE RESONANCE I N T E G R A L 

6 9 2 3 1 7 F R 7 9 GOLD 1 9 7 NEUTRON CAPTURE CROSS S E C T I O N 

6 9 3 0 4 2 B Z L 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 

6 9 3 0 4 1 BZL 7 9 GOLD 1 9 7 NEUTRON RESONANC E PARAMETERS 

6 9 3 0 4 3 B Z L 8 0 MERCURY 1 9 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 

6 9 3 0 4 4 B Z L 8 0 MERCURY 2 0 0 NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS SECT I O N 

6 9 3 0 4 5 BZL 8 0 MERCURY 2 0 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 

7 1 2 0 5 3 FR 9 0 T H O R I U M 2 3 2 NEUTRON RESONANCE PARAMETERS 

6 9 2 4 8 3 NED 9 1 P R O T A C T I N I U M 2 3 3 NEUTRON A B S O R P T I O N CROSS S E C T I O N 

6 9 2 3 3 2 NED 9 1 P R O T A C T I N I U M 2 3 3 NEUTRON RESONANCE PARAMETERS 

6 4 2 0 0 5 UK 9 2 U R A N I U M 2 3 3 NEUTRON E L A S T I C CROSS S E C T I O N 

6 9 2 4 8 7 NED 9 2 U R A N I U M 2 3 3 NEUTRON C A P T U R E CROSS S E C T I O N 

7 1 2 0 5 4 FR 9 2 U R A N I U M 2 3 3 NEUTRON RESONANCE PARAMETERS 

7 1 2 0 6 5 FR 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 

7 4 2 0 9 0 FR 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 

7 1 2 0 7 6 GER 9 4 P L U T O N I U M 2 3 6 NEUTRON F I S S I O N CROSS S E C T I O N ^ 

6 9 2 4 1 9 GER 9 4 P L U T O N I U M 2 3 9 NEUTRON I N E L A S T I C CROSS S E C T I O N 

6 9 2 4 2 1 GEP 9 4 P L U T O N I U M 2 3 9 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 J O N 

7 0 2 0 3 5 FR 9 4 P L U T O N I U M 2 3 9 NEUTRON CAPTURE TO F I S S I O N R A T I O ( A L P H A ) 

6 9 2 4 4 6 UK 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 9 2 4 4 8 GER 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 9 2 4 6 5 UK 9 4 P L U T O N I U M 2 4 1 NEUTRON CAPTURE TO F I S S I O N R A T I O ( A L P H A ) 

7 0 2 0 4 4 F R 9 4 P L U T O N I U M 2 4 1 NEUTRON CAPTURE TO F I S S I O N R A T I O ( A L P H A ) 
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H J D ; _ L J ST^ GF ITHDRAWN REQUESTS (continued) 

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

7 1 2 1 1 8 GER 9 6 C U R I U M 2 4 2 NEUTRON CAPTURE CROSS S E C T I O N 

7 4 2 C 2 0 GER 9 6 C U R I U M 2 4 2 NEUTRON CAPTURE CROSS S E C T I O N 

7 1 2 1 1 6 GER 9 6 C U R I U M 2 4 2 NEUTRON F I S S I C N CROSS S E C T I O N 

7 1 2 1 1 7 GER 9 6 CURIUM 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 ) 

7 1 2 1 2 2 FR 9 8 C A L I F O R N I U M 2 5 2 SPONTANEOUS ENERGY SPECTRUM OF F I S S I C N NEUTRONS 



II.xi 

II.E. Index to Fission Request List 

TARGET PAGE 

1 HYDROGEN 1 II. 1 
1 HYDROGEN 2 II. 1 
2 HELIUM 3 II. 1 
3 L ITHIUM 6 II. 1 
3 L I THI UM 7 II. 2 
4 BERYLLIUM 9 II. 2 
5 BCRON II. 2 
5 BORON 10 II. 2 
6 CARBON II. 3 
6 CARBON 12 II. 3 
7 NITROGEN II. 3 
7 NITROGEN 14 II. 4 
7 NITROGEN 15 II. 4 
8 OXYGEN II. 4 
8 OXYGEN 16 II. 5 
8 OXYGEN 17 II. 5 
8 OXYGEN 18 II. 5 
9 =LU0RINE II. 5 
9 =LUORINE 19 II. 5 
11 SODIUM 23 II. 5 
13 ALUMINUM II. 7 
13 ALUMINUM 27 II. 7 
14 SILICON II. 8 
15 PHOSPHORUS 31 II. 8 
1 6 SULFUR I I . e 
16 SULFUR 32 II. 8 
17 CHLORINE II. 8 
18 ARGON 36 II. 8 
1 8 ARGON 4 0 I I . 8 
19 POTASSIUM 41 II. 9 
20 CALCIUM II. 9 
21 SCANDIUM 45 II. 9 
22 TITANIUM II. 9 
22 TITANIUM 46 II. 10 
22 TITANIUM 47 II. 10 
22 TITANIUM 48 II. 10 
23 VANADIUM II. 10 
23 VANADIUM 51 II. 11 
24 CHROMIUM II. 11 
24 CHROMIUM 50 II. 13 
2 4 CHROMIUM 5 2 I I . . 13 
24 CHROMIUM 53 II. 13 
25 MANGANESE 54 II. 13 
25 MANGANESE 55 II. 13 
26 IRON II. 14 
26 IRON 54 II. 16 
26 IRON 56 11 . 17 
26 IRON 57 1 1 . 1 7 
26 IRON 58 II. 17 
27 COB8L T 58 II. 17 
27 COBALT 59 II. 17 
2 8 NICKEL II. 18 
29 NICXEL 58 II. 20 
28 NICKEL 59 II. 20 
28 NICKEL 6C II. 20 
28 NICKEL 61 II . 21 
28 NICKEL 62 II. 21 
28 NICKEL 64 II. 21 
29 COPPER 63 II. 21 
29 COPPER 65 II. 22 
30 ZINC 64 II. 22 
31 GALLIUM II. 22 
31 GALLIUM 69 II. 22 
36 KRYPTON 63 II. 22 
36 KRYPTON 64 II. 23 
37 RUBIDIUM 85 II. 23 
40 ZIRCONIUM II. 23 
40 ZIRCONIUM 90 II. 23 
40 ZIRCONIUM 91 II. 24 
40 ZIRCONIUM 92 II. 25 
40 ZIRCONIUM 93 II. 25 
40 ZIRCONIUM 94 II. 26 
40 ZIRCONIUM 95 II. 26 
40 ZIRCONIUM 96 II. 26 
4 1 NIOBIUM 93 II. 26 
4 1 N I O B I U M 9 5 I I . 2 7 
42 MOLYBDENUM II. 27 
42 MOLYBDENUM 92 II. 28 
42 MOLYBDENUM 94 II. 28 
42 MOLYBDENUM 95 II. 28 
42 MOLYBDENUM 56 II. 29 
42 MOLYBDENUM 97 II. 29 
42 MOLYBDENUM 98 II. 30 
42 MOLYBDENUM 99 II. 30 
42 MOLYBDENUM 100 II. 30 
43 TECHNETIUM 99 II. 30 
44 RUTHENIUM 10 1 II. 30 
44 RUTHENIUM 1 02 II. 31 
4 4 RUTHENIUM 103 II. 31 
44 RUTHENIUM 1 04 II. 31 
44 RUTHENIUM 106 II. 31 
45 RHODIUM II. 31 
45 RHODIUM 103 II. 31 
45 RHODIUM 105 II. 32 
46 PALLADIUM 105 II. 32 
46 PALLADIUM 1 07 II. 32 
47 SILVER 1C7 II. 32 
47 SILVER 109 II. 32 
48 CADMIUM 113 II. 32 
49 INDIUM II. 32 
4 9 INDIUM 1 15 II. 33 
50 TIN 126 II. 33 
5 1 ANTIMONY 121 II. 33 
51 ANTIMONY 123 II. 33 
51 ANTIMONY 125 II. 33 
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II. E. Index to Fission Request List (continued) 

TARGET PAGE 

li ̂ M R MM 1 ? ^ ::::::::::::::: H: 
5 2 T E L L U R I U M 1 2 9 I I . 3 3 
5 2 T E L L U R I U M 1 3 2 I I . 3 3 
5 3 IOO I N E 1 2 7 I I . 3 4 
5 3 I O D I N E 1 2 9 I I . 3 4 
5 3 I O D I N E 1 3 3 I I . 3 4 
5 4 XENON 1 3 1 I I . 3 4 
5 4 XENON 1 3 3 I I . 3 4 
5 4 XENON 1 3 5 I I . 3 4 
5 5 C E S I U M 1 3 3 I I . 3 5 
5 5 C E S I U M 1 3 5 I I . 3 5 
5 6 B A R I U M 1 3 3 I I . 3 5 
5 8 C E R I U M 1 4 4 I I . 3 5 
5 9 P R A S E O D Y M I U M 1 4 1 I I . 3 5 
6 0 NEODYMIUM 1 4 3 I I . 3 5 
6 0 NEODYMIUM 1 4 5 I I . 3 6 
6 0 NEODYMIUM 1 4 6 I I . 3 6 
6 0 NEQDYMIUM 1 4 7 I I . 3 6 
6 0 NEODYMIUM 1 4 8 I I . 3 6 
6 1 P R O M E T H I U M 1 4 7 I I . 3 6 
6 1 PROMETHIUM 1 4 8 I I . 3 7 
6 1 P R O M E T H I U M 1 4 9 I I . 3 7 
6 1 P R O M E ' H I U M 1 5 1 I I . 3 7 
6 2 S A M A R I U M I I . 3 7 
6 2 SAMARIUM 1 4 4 I I . 3 7 
6 2 S A M A R I U M 1 4 7 I I . 3 7 
6 2 SAMARIUM 1 4 9 I I . 3 7 
6 2 SAMARIUM 1 5 0 I I . 3 8 
6 2 S A M A R I U M 1 5 1 I I . 3 8 
6 2 SAMARIUM 1 5 2 I I . 3 8 
6 2 SAMARIUM 1 5 3 I I . 3 8 
6 3 E U R O P I U M I I . 3 8 
6 3 E U R O P I U M 1 5 1 I I . 3 9 
6 3 EUROPIUM 1 5 3 I I . 3 9 
6 3 E U R O P I U M 1 5 4 1 1 . 4 0 
6 3 E U R O P I U M 1 5 5 I I . 4 0 
6 3 E U R O P I U M 1 5 6 I I . 4 0 
6 4 G A D O L I N I U M I I . 4 0 
6 4 G A D O L I N I U M 1 5 5 I I . 4 0 
6 4 G A D O L I N I U M 1 5 6 I I . 4 1 
6 4 G A D O L I N I U M 1 5 7 I I . 4 1 
6 4 G A D O L I N I U M 1 5 8 I I . 4 1 
6 4 G A D O L I N I U M 1 6 0 I I . 4 1 
6 6 D Y S P R O S I U M 1 6 1 I I . 4 1 
6 8 E R B I U M I I . 4 1 
6 8 E R B I U M 1 6 7 I I . 4 1 
6 8 E R B I U M 1 6 8 I I . 4 2 
6 9 T H U L I U M 1 6 9 I I . 4 2 
7 1 L U T E T I UM 1 7 5 I I . 4 2 
7 1 L U T E T I U M 1 7 6 I I . 4 2 
7 2 H A F N I U M I I . 4 2 
7 2 H A F N I U M 1 7 4 I I . 4 2 
7 2 H A F N I U M 1 7 6 I I . 4 3 
7 2 H A F N I U M 1 7 7 I I . 4 3 
7 2 H A F N I U M 1 7 8 I I . 4 3 
7 2 H A F N I U M 1 7 9 I I . 4 3 
7 2 H A F N I U M 1 8 0 I I . 4 3 
7 3 TANTALUM 1 8 1 I I . 4 4 
7 4 TUNGSTEN I I . 4 4 
7 4 TUNGSTEN 1 8 2 I I . 4 4 
7 4 TUNGSTEN 1 8 3 I I . 4 4 
7 4 TUNGSTEN 1 8 4 I I . 4 4 
7 4 TUNGSTEN 1 8 6 I I . 4 5 
7 6 OSMIUM 1 8 6 I I . 4 5 
7 6 OSMIUM 1 6 7 I I . 4 5 
7 7 I R I D I U M 1 9 1 I I . 4 5 
7 7 I R I D I U M 1 9 3 I I . 4 5 
7 8 P L A T I N U M I I . 4 5 
7 8 P L A T I N U M 1 9 0 I I . 4 5 
7 8 P L A T I N U M 1 9 2 I I . 4 6 
7 8 P L A T I N U M 1 9 8 I I . 4 6 
7 9 GOLD 1 9 7 I I . 4 6 
8 1 T H A L L I U M 2 0 3 I I . 4 6 
8 1 T H A L L I U M 2 0 4 I I . 4 6 
8 1 T H A L L I U M 2 0 5 I I . 4 6 
8 2 L E A D I I . 4 6 
8 8 R A D I U M 2 2 6 I I . 4 7 
8 9 A C T I N I U M 2 2 7 I I . 4 7 
9 0 T H O R I U M 23 2 11 . 4 7 
9 0 T H O R I U M 2 3 3 I I . 4 8 
9 1 P R O T A C T I N I U M 2 3 1 I I . 4 8 
9 1 P R O T A C T I N I U M 2 3 3 I I . 4 9 
9 1 P R O T A C T I N I U M 2 3 4 I I . 4 9 
9 2 U P A N I U M 2 3 2 I I . 5 0 
9 2 U R A N I U M 2 3 3 I I . 5 0 
9 2 U R A N I U M 2 3 4 I I . 5 3 
9 2 URANIUM 2 3 5 I I . 5 3 
9 2 URANIUM 2 3 6 I I . 5 9 
9 2 URANIUM 2 3 7 I I . 6 0 
9 2 URANIUM 2 3 8 I I . 6 0 
9 3 N E P T U N I U M 2 3 7 I I . 6 6 
9 3 N E P T U N I U M 2 3 8 I I . 6 6 
9 3 N E P T U N I U M 2 3 9 I I . 6 6 
9 4 P L U T O N I U M 2 3 6 I I . 6 7 
9 4 P L U T O N I U M 2 3 7 I I . 6 7 
9 4 P L U T O N I U M 2 3 6 I I . 6 7 
9 4 P L U T O N I U M 2 3 9 I I . 6 7 
9 4 P L U T O N I U M 2 4 0 I I . 7 2 
9 4 P L U T O N I U M 2 4 1 I I . 7 5 
9 4 P L U T O N I U M 2 4 2 I I . 7 7 
9 4 P L U T O N I U M 2 4 3 I I . 7 8 
9 4 P L U T O N I U M 2 4 5 I I . 7 8 
9 5 A M E R I C I U M 2 4 1 I I . 7 8 
9 5 A M E R I C I U M 2 4 2 I I . 8 0 
9 5 A M E R I C I U M 2 4 3 I I . 8 1 
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II.E^ Index to Fission Request List (continued) 

TARGET PAGE 

tfJSfiS1^244 ::::::::::::::: H: §} 
96 CURIUM 243 II. 82 
96 CURIUM 244 II. 83 
96 CURIUM 245 II. 83 
96 CURIUM 246 II. 84 
96 CURIUM 247 II. 85 
96 CURIUM 248 II. 85 
96 CURIUM 249 II. 86 
96 CURIUM 250 II. 86 
97 BERKELIUM 249 II. 86 
97 BERKELIUM 250 II. 86 
98 CALIFORNIUM 249 II. 87 
98 CALIFORNIUM 25 C II. 87 
98 CALIFORNIUM 251 II. 87 
98 CALIFORNIUM 252 II. 87 
98 CALIFORNIUM 253 II. 88 
98 CALIFORNIUM 254 II. 89 
99 EINSTEINIUM 2 = 3 II. 89 
FISSION PRODUCTS II. 89 
STEEL II . 90 



II. P. DATA REQUEST LIST FOR FISSION REACTOR 
DEVELOPMENT 



? = f i ? 5 l B ! i 5 = T = = = = = = = = = = = = = = 5 i a f 5 5 5 = = ™ 

1 7 . 0 0 MEV 2 0 . 0 MEV 2 . OX 1 USA R . S . CASWELL NBS 7 2 1 0 0 1 

0 : MEASUREMENTS AT 3 E N E R G I E S - 7 , 1 0 , AND 2 0 MEV 

o : F O R U U I E S A 1 ° S T A N O A R O . 

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

UNDER CONTINUOUS REVIEW BY INDC AND NEANDC. SEE APPENDIX A . 

DETAILED UNCERTAINTIES INCLUDED I N ABOVE REVIEW. 

DKE MEASUREMENT I N PROGRESS BETWEEN 8 AND 15 MEV. 

HAR MEASUREMENT I N PROGRESS BETWEEN 14 AND 2 8 MEV. 

1"HYDROGEN-2 NEUTRON EL AST IC~CR5S5"SECTION 

2 l . O C EV 1 . 0 0 KEV 1 USA N .STEEN BET 7 2 1 0 0 2 

A : ACCURACY REQUIRED - 0 . 5 TO 1 PERCENT. 

3 1 0 . 0 KEV 3 . 0 0 MEV 1 . 0 X 2 USA P . B . H E M M I G AEC 6 9 1 0 0 1 

0 : ABSOLUTE VALUES REQUIRED. 
A : INTERMEDIATE ACCURACY USEFUL, 
o : FOR USE AS A SECONDARY STANDARD. 

4 1 . 0 0 KEV 3 . 0 0 MEV 3 . C X 2 USA S . S . C A S W E L L NBS 6 9 1 0 0 3 

a : ABSOLUTE VALUES REQUIRED. 
A : INTERMEDIATE ACCURACY USEFUL. 
O : FOR U S E AS A SECONDARY S T A N D A R D . 

5 1 0 0 . KEV 1 . 0 0 MEV 2 . O X 2 UK 3 . R O S E HAR 6 9 2 0 0 3 

A : ENERGY DEPENDENCE NEEDED MORE ACCURATELY 
0 : USED AS A STANDARD IN CROSS-SECTION MEASUREMENTS. 

6 1 0 0 . K E V 1 0 . 0 MEV 3 . O X I I N O M . P . N A V A L K A R TRM 7 1 3 0 0 1 

a: ENERGY STEPS OF 0 . 1 MEV. 
o : FOR NEUTRON SPECTRUM MEASUREMENTS WITH SANDWICHED 

H E - 3 SPECTROMETER. 

rcffSTors;;==F===========sf^^ 

7 1 . 0 0 KEV 3 0 0 . KEV 5 . O X 1 USA R.S.CASWELL NBS 6 9 1 C 0 8 

a : D I F F E R E N T I A L E L A S T I C MAY BE REQUIRED AT UPPER END. 
A : ACCURACY TO OBTAIN N,ALPHA TO 2 PERCENT. 

s=E!Ti,f5jj=s===============jqio?§̂  

8 1 . 0 0 KEV 3 . 0 0 MEV 1 . 0 X 1 USA C . E . T I L L ^ A N ^ 6 9 1 0 0 9 

A : ACCURACY OF 3 PERCENT USEFUL. 
ENERGY RESOLUTION MUST PEPROOUCE TRUE SHAPE. 

O : FOR USE AS A STANDARD. 

9 5 0 0 . EV 3 . 0 0 MEV 3 . O X 1 USA G.E .HANSEN LAS 6 9 1 0 1 1 

0 : FOR USE AS A STANDARD. 

1 0 5 . 0 0 KEV 1 5 . 0 MEV 5 . O X 1 GER M . K U E C H L E KFK 6 9 2 0 0 4 

0 : STANDARD. 

1 1 1 0 0 . KEV 5 . 0 0 MEV 5 . O X 3 UK C . G . C A M P B E L L W I N 6 9 2 0 0 5 

a : SECONDARY ANGULAR D I S T R I B U T I O N REQUIRED, 
o : FLUX MONITOR FOR NEUTRON SPECTRUM MEASUREMENTS. 

DISCREPANCIES APE PARTICULARLY LARGE ABOVE 1 MEV 

1 2 5 0 0 . KEV 5 . 0 0 MEV 5 . O X 1 UK C ' G ° C A M P B E L L W M 7 1 2 0 0 2 

3 : STANDARD FOR CROSS-SECT I ON MEASUREMENTS AND FOR 
NEUTRCN SPECTRUM MEASUREMENTS. 

1 3 1 0 0 . KEV 1 0 . 0 MEV 3 . O X 1 I N D M . P . N A V A L K A R TRM 7 1 3 0 0 2 

a : ENERGY S T E P S OF 0 . 1 M E V . 
o : FOR NEUTRON SPECTRUM MEASUREMENTS WITH SANDWICHED 

L I - 6 SPECTROMETER. 

1 4 1 0 0 . KEV 1 3 . 0 MEV 5 . O X 1 USA H . T . M O T Z L A S 7 2 1 0 0 8 

o : ABSOLUTE VALUES REQUIRED BELOW 150 K E V . 
O: FOR USE AS STANDARD BELOW 3 MEV. 

15 1 0 . 0 KEV 1 4 . 0 MEV 1 USA R.S .CASWELL NBS 7 2 1 0 0 9 

A : ACCURACY 1 PERCENT BELOW 100 KEV, 3 PERCENT ABOVE. 
0 : FOR USE AS STANDARD BELOW 3 MEV. 

16 1 0 . 0 KEV 3 . 0 0 MEV 2 . O X 1 FR E .FORT CAD 7 3 2 0 3 8 

• : STANDARD. 
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3 = U I T H , U M = 6 = = Z = = = = = = ( C O N T I N U E D ) 

1 7 5 . 0 C KEV 1 5 . 0 MEV 5 . O X BLG G . D E L E E U W - G I E R T S MOL 7 4 2 0 2 4 

0 : 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 
KEV . 

A : A N G U L A R R E S O L U T I O N - 10 D E G R E E S . 
N E U T R O N E N E R G Y R E S O L U T I O N - 5 KEV U P T O 1 5 0 KEV 

AND 1 0 KEV UP TO 5 0 0 K E V . 
O : D E T E R M I N A T I O N OF NEUTRON S P E C T R A FROM T R I T O N 

E N E R G Y D I S T R I B U T I O N S . 

8BRSRiS0KiBKKl ORVpESNNiD:NDC AND N E A N O C . SEE A P P E N D I X A . 

NBS 1 0 T O 4 0 0 K E V . 

L A S I N V E R S E R E A C T I O N C R O S S S E C T I O N S . 

L R L 1 KEV TO 1 M E V , R A T I O TO U 2 3 5 F I S S I O N . 

I = c ! f A T a 5 = r = = = = = = = = = = = = = = s l o ? 5 S r 
=fSfxE=IEPfirgsSS5EflSS=E=R5!l=ilEf!dS=:=r 

1 . 0 0 KEV 

I = L ? ? H I 0 S = 

1 6 . 0 MEV 1 0 . O X 

A L P H A 

USA K . N . M C EL ROY HED 6S 

O : F O « U S E AS A F L U E N C E M O N I T O R . 
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 . 

1 9 4 . 0 0 MEV 6.00 USA R . S . C A S W E L L NBS 7 2 1 1 4 6 

A : ACCURACY 2 P E R C E N T FOR I N V E R S E R E A C T I O N . 
0 : E N E R G Y C O R R E S P O N D S TO 1 0 KEV TO 1 MEV FOR I N V E R S E 

R E A C T L O N B - L 0 ( N . A L P H A ) . 

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

2 0 1 . 8 0 MEV 5 . 0 0 MEV 

"losss 

1 5 . O X P . B . H E M M I G AEC 6 2 1 0 0 2 

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 . 
A : ACCURACY 5 0 MB AT 2 - 3 M E V . ' 

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 I N 
O U T G O I N G E N E R G Y . 

0 : FOR BE MODERATED F A S T S P E C T R U M R E A C T O R S . 
FOR THERMAL B R E E D E R S OR C O N V E R T O R S . 
N E U T R O N ECONOMY C A L C U L A T I O N S . 

" T 6 T A L = C R O 1 S = 1 E C I 

1 0 0 . KEV 1 5 . 0 MEV 

" N E U T R O N 

S:1:SEWSRD 3E£ 
A : ACCURACY R E Q U I R E D - 3 T O 4 P E R C E N T . 
0 : 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 . 

B I F F E R E N T I A C ' I L A S T I C C R O S S ~ S E C T I O N 

1 0 0 . KEV 1 5 . 0 MEV 

nsss i r =nIu?6oS= 
1 5 . O X P . B . H E M M I G AEC 

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

=56uiLi=OrFFlilN!lAL=!NELAS?lE=CRo!i=I!cTI0N= 
7 4 1 0 0 3 

1 5 . 0 MEV 1 0 . O X 
c l I ' C L I F F O R D ORL 

A : 1 5 P E R C E N T I N ENERGY S P E C T R A . 
2 0 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 . 
O U T G O I N G ENERGY R E S O L U T I O N 10 

" N E U T R O N " 

2 4 1 . 0 0 K E V 1 5 . 0 MEV 1 5 . O X 

5=BORON=l6= = r 1 5 T 1 5 S = 

2 USA CP:I:CHE?̂ SRD SEE 
ENERGY AND AL 
2 0 P E R C E N T I 

5AMMA ENERGY 

7 4 1 0 0 7 

Q : E N E R G Y AND ANGULAR D I S T R I B U T I O N OF P H O T O N S W A N T E D . 
A : 2 0 P E R C E N T 1 N ANGULAR D I S T R I B U T I O N I F NOT 

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

= = = = T O T A L = C 6 O S 1 = S 1 C T I O N = = = = " = " = = = = = = = = = = = = = 

1 0 . 0 KEV 1 . 0 0 MEV 

5 = B O R 5 N = T 6 = 

1 . O X 2 USA R . S . C A S W E L L NS S 6 9 1 0 1 6 

0 : D E S I R E D FOR A S S E S S I N G B - 1 0 ( N « ALPHAS S T A N D A R D . 

= f i l 0 f 5 6 R = = B l P F l B l s = T l 5 E = l E 5 1 f l r E S 6 i l = l l E f i 6 f i = 

2 6 1 . 0 0 KEV USA R . S . C A S W E L L 6 9 1 0 1 7 

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

2 9 

3C 

1 0 . C KEV 

1 . 0 0 KEV 

1 . 0 0 KE V 

1 . 0 0 MEV 

2 . C O MEV 

1 . 0 0 MEV 

1 0 . 0 MEV 

a : ALSO ( N . A L P H A GAMMA I . 
A : ENERGY DEPENDENCE NEEDED MORE ACCURATELY, 
o : USED AS A STANDARD IN CROSS SECTION MEASUREMENTS. 

A : ACCURACY 1 P E R C E N T TO 1 0 0 K E V , 3 P E R C E N T A B O V E . 
• : S T A N D A R D CROSS S E C T I O N . 

C A L C U L A T I O N OF STANDARD NEUTRON S P E C T R U M . 

USA 

USA 

R . S . C A S W E L L 

ANL 
AEC 

- . C . M A I E N S C HE I N ORL 

C . E . T I L L 
P . B . H E M M I G 

6 9 1 0 2 2 

6 9 1 3 6 4 

o : A B S O L U T E V A L U E S R E Q U I R E D . 
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 . 

1 C 0 - 3 0 0 K E V , A C C U R A C Y 3 P E R C E N T . 10 P E R C E N T U S E F U L . 
0 . 3 - 1 0 M E V , A C C U R A C Y 5 P E R C E N T , 10 P E R C E N T U S E F U L . 

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

1 0 . 0 MEV USA C . E . T I L L ANL 6 9 1 3 7 3 
P . B . H E M M I G AEC 
F . C . M A I E N S C H E I N ORL 

Q : 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 . 

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 . 
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 . 
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 . 

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

5 C . 0 KEV L . C C MEV A R . S . C A S W E L L N B S 7 2 1 0 2 

Q : 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 . 

0 : FOR U S E AS A S T A N D A R D . 

5 . 0 0 KEV . N . U S A C H E V F E I 

A : FROM 0 . 5 - 1 0 0 KEV ACCURACY 2 . 6 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 2 . 0 P E R C E N T . 

O : S T A N D A R D CROSS S E C T I O N BELOW 1 0 0 K E V . 
FOR MORE D E T A I L SEE I N T R O D U C T I O N . 

UNDER C O N T I N U O U S R E V I E W BY I N O C AND N E A N D C . SEE A P P E N D I X A . 

D E T A I L E D U N C E R T A I N T I E S I N C L U D E D I N ABOVE R E V I E W . 

5 BORON 1 0 " N E U T R O N " TO T A L - A L P H A ~ P R O D U C T I O N ' C R O S S " S E C T I O N " 

1 . 0 0 KEV 1 8 . 0 MEV W . N . M C ELROY 6 9 1 0 2 6 

o : FOR USE AS A FLUENCE MONITOR. 
TOTAL HELIUM PRODUCTION FOR MASS SPECTROMETER. 

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 

1 5 . 0 MEV SWD H • H A E G G B L O M AE 7 1 2 0 

A : 5 P E R C . BETWEEN 1 0 0 K E V - 4 M E V , 1 0 P E R C . BETWEEN 
4 - 1 5 MEV 

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

UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N D C . SEE A P P E N D I X A . 

D E T A I L E D U N C E R T A I N T I E S I N C L U D E D I N ABOVE R E V I E W . 

6 CARBON 12 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 

4 . 0 0 MEV 5 . 5 0 MEV R . EHRL ICH K A P 

Q : P O L A R I Z A T I O N OF S C A T T E R E D NEUTRONS W A N T E D . 
A : E N E R G Y R E S O L U T I O N 5 0 K E V . 
0 : 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 . 

UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N D C . S E E A P P E N D I X A . 

D E T A I L E D U N C E R T A I N T I E S I N C L U D E D I N ABOVE R E V I E W . 

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

1 . 0 0 KEV 1 . 0 0 MEV P . B . H E M M I G 

Q : RESONANCE PARAMETERS NEEDED. 
A : RESOLUTION 20 PERCENT. 

7 4 1 0 0 9 
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7 N I T R 0 G E N _ 1 4 NEUTRON _ 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 

3 8 1 . 0 0 MEV 1 5 . 0 MEV 2 0 . 0 * 2 FR A . M 1 C H A U D O N BRC 

A V E R A G E ( 1 - C O S ) ACCURACY 10 P E R C E N T . 
ANGULAR R E S O L U T I O N - 2 . 5 DEGREES 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 D E G R E E S . 
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 . 
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 . 

3 9 8 . 0 0 MEV 1 4 . 0 MEV D T . L E F V E R T FOA 

A : E N E R G Y R E S O L U T I O N 0 . 2 M E V . 
o : N E U T R O N T R A N S P O R T C A L C U L A T I O N S . 

7 N I T R O G E N 14 

40 - 1 4 . 3 MEV 

A : I N C I D E N T ENERGY R E S O L U T I O N 2 0 0 K E V . 
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 . 

7 N I T R O 5 E N 1 J NEUTRON E M I S S I O N CROSS S E C T I O N 

4 1 4 . 0 0 MEV 1 5 . 0 MEV A . M I C H A U D O N BRC 

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 . 
A ! A V E R A G E < 1 - C O S ) ACCURACY 1 0 P E R C E N T , 
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 . 

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 . 

4 2 8 . 0 0 MEV 1 4 . 0 MEV D T . L E F V E R T FOA 

0 : SECONDARY ENERGY D I S T R I B U T I O N ALSO U S E F U L . 
A : E N E R G Y R E S O L U T I O N 0 . 2 M E V . 
O : N E U T R O N T R A N S P O R T C A L C U L A T I O N S . 

7 N I T R O G E N 14 NEUTRON 

4 3 1 . 0 0 KEV 1 5 . 0 MEV A . M I C H A U D O N BRC 

E V A L U A T I O N MAY BE S U F F I C I E N T . 
NO M E A S U R E M E N T S E X I S T FROM 4 . 2 5 TO 1 5 M E V . 

7 N I T R O G E N 1 5 

1 5 . 0 MEV T . N I S I M U R A 

• : FOR F BR S H I E L D I N G C A L C U L A T I O N S . 
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 

4 5 1 0 . 0 KEV 1 6 . 0 MEV USA P . B . H E M M I G AEC 

0 : N E E D E D FOR FAST REACTOR R E F L E C T O R W O R T H S . 

4 6 4 . 0 0 MEV 1 6 . 0 MEV A C . E . C L I F F O R D ORL 

0 : N E E D E D FOR F A S T REACTOR R E F L E C T O R W O R T H S . 
M: MEW R E Q U E S T . 

4 7 1 . 7 0 MEV 2 . 2 0 MEV F . W E L L E R KFK 6 9 2 0 5 

E X P E R I M E N T A L DATA A V A I L A B L E I N T H I S RANGE NOT 
S U F F I C I E N T L Y D E T A I L E D TO ACCOUNT FOR RESONANCE 
S T R U C T U R E . 

4 8 4 . 7 0 MEV 1 4 . 0 MEV F . W E L L E R 

A : 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 I N C R E A S I N G 
FROM 3 0 TO 1 0 0 K E V . 

ANGULAR R E S O L U T I O N 5 TO 10 D E G R E E S . 
D : 3 N L Y FEW MEASUREMENT P O I N T S A V A I L A B L E . 

4 9 8 . 0 0 MEV 1 4 . 0 MEV 0 T . L E F V E R T FOA 

Q : S E C O N D A R Y ENERGY D I S T R I B U T I O N ALSO U S E F U L . 
A : ENERGY R E S O L U T I O N 0 . 2 M E V . 
0 : N E U T R O N T R A N S P O R T C A L C U L A T I O N S . 

5 0 1 0 0 . KEV 1 5 . 0 MEV D H . H A E G G B L O M AE 7 1 2 0 0 

A : 5 P E R C . BETWEEN 1 0 0 K E V - 4 M E V . 1 0 P E R C . BETWEEN 
4 - 1 5 MEV . 

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

8 OK75EN" N E U F R O N " F O T A C 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 

S I 1 . 0 0 KEV 1 5 . 0 MEV 1 0 . O X 2 F R A . M I C H A U D O N BRC 7 4 2 0 2 8 

o : FOR S H I E L D I N G C A L C U L A T I O N . 
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I = 5 X ? g f f i 

D T . L E F V E R T FOA 

Q: SECONDARY ENERGY D I S T R I B U T I O N ALSO USEFUL. 
A : ENERGY RESOLUTION 0 . 2 MEV. 
o : NEUTRON TRANSPORT CALCULATIONS. 

I = 5 X ? G 1 N = = = = = = = = = = " " A L P H A I N 

J . Y . B A R R E CAD 76212 

o : NEUTRON DOSE FOR FUEL-CYCLE PROBLEMS OUT-OF-CORE 
INHERENT SOURCE IN-CORE 

M: NEW REQUEST. 

f = 0 X Y G E N = 1 6 = " N E U T R O N = = = = T O T A L = C R O I I = S ! C T I O N = 

5 . 0 0 K E V 

§=B$75iR=T6= 

L . N . U S A C H E V F E I 

A : ~ ROM 0 . 5 - 1 0 0 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 A C C U R A C Y 1 0 P E R C E N T . 
F R O M 0 . 1 - 0 . 8 MEV A C C U R A C Y 7 . 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 6 . 0 P E R C E N T . 
F R O M 0 . 8 - 4 . 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 1 0 P E R C E N T . 
A B O V E 4 . 5 M E V 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 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 . 
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 . 

1 4 . 0 MEV HUN J . C S I K A I KOS 6 9 3 0 0 

A : INCIDENT ENERGY RESOLUTION 200 KEV. 
O: NEEDED FOR NEUTRON ACTIVATION ANALYSIS AND CROSS 

SECTION SYSTEMATICS. 

ToxYglirT" ======5lafl65=============Es?fSII=5lSII=llET!5R 

CAN G.C.HANNA CRC 

A: ACCURACY 0 . 2 BARNS. 
0 : FOR UNDERSTANDING ABSORPTION I N HEAVY WATER. 

g=5S7giS=Tl"=" = = = = = = = = = = = = = = = = = = = = = = = = = = 

A : ALPHA ENERGY RESOLUTION 0 . 2 MEV. 
O: TO RESOLVE DISCREPANCIES BETWEEN CROSS SECTION 

AND NEUTRON Y I E L D DATA. 

4 . 0 0 M E V 7 . 5 0 MEV C . D E V I L L E R S SAC 69 

Q : SECONDARY ENERGY D I S T R I B U T I O N REQUIRED, 
A : RESOLUTION FOR E AND E " , 1 . 0 MEV. 
0 : FOR S H I E L D I N G OF ALPHA E M I T T I N G SAMPLES. 

NEW EVALUATION TO BE DONE I F NEW EXPERIMENTAL 
DATA. 

rec55§r*g== 

1 5 . 0 M E V C . D E V I L L E R S SAC 

o: ENERGY D I S T R I B U T I O N REQUIRED. 
O: FOR S H I E L D I N G OF ALPHA E M I T T I N G SAMPLES. 

9=FC5o5!5i=Ti=== =*EU?>?ON = = ~ ~ I N E L A S T I " C ~ C R O S S ~ S E C T T O N ~ 

60 1 0 0 . KEV 1 4 . 0 MEV 2 0 . X 2 JAP T .AKIMOTO HOK 7 6 2 1 7 6 

O : F O R F A S T R E A C T O R A N D F U S I O N R E A C T O R C A L C U L A T I O N S . 
M : NEW R E Q U E S T . 

" P c o o s r s P r l " = s i o f S § i r = = ====EsPf58i=Es5iriiEf!5r 

61 1 . 0 0 KEV 1 . 0 0 MEV 1 0 . O X 2 USA A .M .PERRY ORL 6 6 1 0 1 1 

0 : TO CALCULATE NEUTRON LOSS I N MOLTEN SALT BREEDER. 

9 F C U O R I N E ~ 1 9 

6 2 1 4 . 0 M E V 10 .OX HUN J . C S I K A I KOS 6 9 3 0 0 

A : INCIDENT ENERGY RESOLUTION 200 KEV. 
o: NEEDED FOR NEUTRON ACTIVAT ION ANALYSIS AND CROSS 

SECTION SYSTEMATICS. 

T l = l o D I U M = 2 3 = = =SlSfl§q=============TbTsE=Es5ii=ilE?!5s= 

6 3 1 0 . 0 K E V 1 U S A CP:E8:CHE^F ,SRD 

ABOVE 7 MEV - S PERCENT. 
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S T A T U S 

U S A < , 8 Z t t ' o * 9 S 2 6 B f i ! f e A ? v 5 g c S ! 8 S 5 S 6 § + « § ? m § k £ ^ U c w f N g § S i E B 5 K f o S f e f e P F ^ r ^ E M ? 
W H I C H SHOULD BE S P E C I F I E D E X P L I C I T L Y . 

I 1 SOD I U M 2 3 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 C MEV 1 0 . 0 MEV F . W E L L E R KFK 

o : SEPARATION O^ E L A S T I C AND I N E L A S T I C ANGULAR 
DEPENDENCES D E S I R E D . 

MEASUREMENTS I N STEPS OF SEVERAL 100 K E V . 
A: ACCURACY REQUIRED TO BETTER THAN 1 0 . PERCENT. 

INCIDENT NEUTRON RESOLUTION 100 K E V . 
ANGULAR RESOLUTION 5 - 1 0 DEGREES. 

0 : BECAUSE OF RESONANCES I N TOTAL CROSS SECTION. 
F L U C T U A T I O N S I N ANGULAR D I S T R I B U T I O N E X P E C T E D . 

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 N E E D E D . 

6 5 1 0 . C K E V 1 5 . 0 MEV 1 0 . O X 2 USA C * E * C L ? F F O R D ORL 7 4 1 0 

A : 1 5 P E R C E N T I N ANGULAR D I S T R I B U T I O N . 

S T A T U S 

usA (igzn-oys^piii:i^Eic«#RM8ir§ml5c6iTAARfNKe?sBois A§ wysEH^goiu^.^avf^iHseeo BE 
S P E C I F I E D E X P L I C I T L Y . 

?T=i5gfonr== = " " 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 

1 5 . 0 MEV GER F . WELLER 

ri=iBg!o5=!l==== =—=filofSSS== ™=ENIRGY=D1FFERENTTAL™NELÂ ^ 

2 . 0 0 MEV 
P I I ' . H E M M I G AAENb 

Q : 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 . 
A N G L E S I F S I G N I F I C A N T L Y S P E C T R A AT S E V E R A L 

A N I S O T R O P I C 
A : E N E R G Y R E S O L U T I O N L E S S T H A N 

AND F I N A L E N E R G I E S . 
1 0 PERFCENT I N C I D E N T 

TT=i3BTDfi=iS==== =====Siofs5S======= =BgaicE=BfFFE5ESffAc=i5EC$iffe=EgS!i=iiefr5s 

1 5 . 0 MEV SWD H . H A E G G B L O M AE 

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 . 

1 5 . 0 MEV 
C • CL*I FFORD ORL 

A : ACCURACY BELOW 2 MEV - 5 PERCENT. 
ACCURACY ABOVE 2 MEV - 10 PERCENT. 
1 5 PERCENT I N ENERGY SPECTRA. 
OUTGOING ENERGY RESOLUTION 10 PERCENT. 

fT=5QDI0Sfl3=-= ====efpfoSE=esSii=sEeffSR==== 

1 0 0 . K E V C . G . C A W I N 6 4 2 0 0 2 

A: ACCURACY 10 PERCENT UP TO 10 KEV, 20 PERCENT 
ABOVE . 

o : FOR FAST REACTORS. 
DISCREPANCY I N R A D I A T I O N WIDTH DATA AT 3 KEV 

RESONANCE. 

5 0 . 0 K E V P S .KATSURAGI JAE 

Q: RESONANCE PARAMETERS NEEDED. 
O: FOR FAST REACTORS. 

D ISCREPANCIES I N RESONANCE PARAMETERS E X I S T . 

2 5 . 3 MV 4 . 0 0 KEV M . N . N I K L L A E V F E I 7 1 4 0 0 2 

O : CAPTURE WIDTH OF 2 . 9 KEV RESONANCE SHOULD BE 
MEASURED IN THREE DIFFERENT EXPERIMENTS, RESULTS 
SHOULD COINCIDE W I T H I N L I M I T S OF 5 - 7 PERCENT. 

I F H IGH RPI CAPTURE WIDTH CONFIRMED. ENERGY 
DEPENDENCE OF CAPTURE CROSS SECTION SHOULD BE 
MEASURED FROM THERMAL TO RESONANCE REGION TO 
INVESTIGATE INTERFERENCE BETWEEN DIRECT AND 
RESONANCE CAPTURE. 

MEASUREMENTS OF GAMMA RAY SPECTRA I N THERMAL AND 
2 . 9 5 KEV REGIONS DESIRABLE FOR D E C I S I O N ABOUT 
EXISTENCE OF INTERFERENCE EFFECTS. 

D I R E C T MEASUREMENT OF THE EFFECTIVE RESONANCE 
INTEGRAL IN THE SODIUM MEDIUM FROM 24 KEV 
NEUTRON SOURCE SEEMS TO BE USEFUL FOR DECIDING 
THE QUESTION ABOUT THE 2 . 9 KEV RESONANCE 
CAPTURE W I D T H . 

A : ACCURACY REQUIRED TO BETTER THAN 1 0 . PERCENT. 
0 : FOR CALCULATION OF NA A C T I V A T I O N I N LMFBR. 

SEE ALSO GENERAL COMMENTS I N THE INTRODUCTION. 

1 . 0 0 K E V P . B . H E M M I G 
C . E . C L I F F O R D 

AEC 
ORL 

A : A C C U R A C Y OF 0 . 5 MB OR 2 0 P E R C E N T W A N T E D . 
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ii=|aeiu«=ii==============N|yTRON====== = = A 5 9 N T I N U E D ) 

5 . C O K E V L . N . U S A C H E V 

FROM 0 . 5 -
P R I O R I T Y ; 
FROM 0 . 1 -
P R I O R I T Y I 
FROM 0 . 8 • 
P R I O R I T Y I 
ABOVE 4 . 5 
N E E D FOR F A S T REACTOR C A L C U L A T 
FOR MORE D E T A I L SEE I N T R O D U C T I O N . 

I O C KEV ACCURACY 4 4 P E R C E N T , 
ACCURACY 4 4 P E R C E N T . 
0 . 8 MEV ACCURACY 5 0 P E R C E N T . 
ACCURACY 5 0 P E R C E N T . 
4 . 5 MEV ACCURACY 5 0 P E R C E N T . 
ACCURACY 5 0 P E R C E N T . 

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 . I M E S I 
I O N S . 

S T A T U S 

USA ( 1 9 7 4 ) , 

rT=lo5TuM=ll=== 
U S N D C : 2 . 8 K E V . 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 . 

CAPTURE~GAMMA RAY SPECTRUM 

2 . 9 5 KEV USA C . E . T I L L ANL 

MI S U B S T A N T I A L M O D I F I C A T I O N S . 

7 2 1 0 3 2 

fT=l§6!05=ir== = " 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 T O N " C R O S S S E C T I O N 

USA C T E I C L I F F O R O SEE 
Q : E N E R G Y AND ANGULAR D I S T R I B U T I O N OF P H O T O N S W A N T E D . 
A I 2 0 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 . 
GAMMA ENERGY R E S O L U T I O N 1 0 P E R C E N T . 

?T=loDI0M=ir= = = ===sI5fSss===== 

A P . B . H E M M I G AEC 

0 : N E E D E D FOR COOLANT A C T I V A T I O N . 

?ri65!us=ir=== " R E S O N A N C E P A R A M E T E R S 

2 . 9 5 KEV 
A S . I L S L T T L G AANELC 

Q : N E U T R O N AND C A P T U R E W I D T H N E E D E D . 

2 . 9 0 KEV M . N . N I K O L A E V F E I 

A : N E U T R O N AND C A P T U R E W I D T H S WANTED. 
A : N E U T R O N W I D T H FOR 2 . 9 5 KEV L E V E L WANTED W I T H 

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 

A C C U R A C Y . 
O : FOR F A S T REACTOR C A L C U L A T I O N . 

UNDER C O N T I N U O U S R E V I E W BY N E A N D C . SEE A P P E N D I X A . 

USA ( 1 9 7 4 ) . U S N D C : 2 . 8 K E V . CAPTURE W I D T H D I S C R E P A N C Y R E M A I N S . 

B N L C H R I E N E T AL U N P U B L I S H E D D A T A . 

HAR M E A S U R E M E N T S TO BE P U B L I S H E D . 

A N L W . M . W I L S O N ET A L . M E A S U R E M E N T S TO BE P U B L I S H E D . 

I*3=ALUMTNUM====== " " N E U T R O N " ™ " = N E U T R 6 N " E M I S S I O N " C R S 1 S = S E C T I 6 N ~ 

5 0 0 . KEV 1 5 . 0 MEV R . L E F V E R T POA 

O : SECONDARY ANGULAR AND E N E R G Y D I S T R I B U T I O N ALSO 
U S E F U L . 

o : S H I E L D I N G 
N E U T R O N T R A N S P O R T C A L C U L A T I O N S . 

M : NEW R E Q U E S T . 

T 3 " A L 0 M I N U M - 2 ? = - r . j z m v 

B . 0 0 MEV 1 2 . 0 MEV 

6 . 4 0 MEV 1 1 . 9 MEV 

O : FOR NEUTRON Y I E L D M O N I T O R . 
D A T A A V A I L A B L E 7 P E R C E N T . 

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

a : 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 . 

0 : 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 . 

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

o : FOR NEUTRON 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 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 . 

====il===2=21====̂ ==1=̂ 1=====!̂ =̂=========== 
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5 0 0 . KEV 1 5 . 0 MEV 1 5 . X 2 SWD T . L E F V E R T FQ A 

0 : SECONDARY ANGULAR AND ENERGY D I S T R I B U T I O N ALSO 
U S E F U L . 

O: S H I E L D I N G . 
NEUTRON TRANSPORT CALCULATIONS. 

M: NEW REQUEST. 

frifi§Pfig§5riT========;;=NiGTi^ 

8 5 1 5 . 0 MEV 2 SWT J.BRUNNER WUR 6 9 2 0 5 0 

A : REQUIRED 5 . PERCENT ACCURACY TO 6 . MEV 
AND 1 0 . PERCENT ABOVE. 

o: FAST FLUX MEASUREMENTS I N S H I E L D S . 
DISAGREEMENT BETWEEN DIFFERENT MEASUREMENTS OF 

I N S U F F I C I E N T ACCURACY. 
NO DATA BETWEEN 10 AND 14 MEV. 

86 2 . 2 0 MEV 7 . 0 0 MEV 5 . O X 2 EUR NEUTRON DOSIMETRY GROUP GEL 7 4 2 1 2 4 

0 : FOR NEUTRON DOSIMETRY USING SPECTRUM UNFOLDING 
METHODS. 

GREATER THAN 10 PERCENT DISCREPANCY BETWEEN 
INTEGRAL AND D I F F E R E N T I A L MEASUREMENTS. 

Trfoc^r================sio?55r==========^^ — 

8 7 1 0 . 0 K E V 5 0 0 . KEV 3 . OX 2 USA C * E ' C L I F F O R D ORL 

O : 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 . 

8 8 1 0 . 0 KEV 5 0 0 . KEV 1 0 . C X 2 USA ^ B . H E M M I G ^ AEC 

o : FOR SHIELDING EFFECT OF CONCRETE. 

rg=iDEiQr=====y====="==sio?5oN===""^ 

89 1 0 . 0 KEV 5 0 0 . KEV 1 5 . OX 2 USA P . B . H E M M I G r d AEC * 4 1 0 2 5 

O: FOR SHIELD ING EFFECT OF CONCRETE. 

Tg=15=;=5==ll===============|5|̂  

90 1 5 . 0 MEV 2 SWT J.BRUNNER WUR 6 9 2 0 5 3 

A : REQUIRED 5 . PERCENT ACCURACY TO 6 . MEV 
AND 1 0 . PERCENT ABOVE, 

o : STANDARD FOR FLUX MEASUREMENTS. 

9 1 2 . 5 0 MEV 7 . 5 0 MEV 5 . O X 2 EUR NEUTRON DOSIMETRY GROUP GEL 7 4 2 1 2 5 

0 : FOR NEUTRON DOSIMETRY USING SPECTRUM UNFOLDING 
METHODS. 

GREATER THAN 10 PERCENT DISCREPANCY BETWEEN 
INTEGRAL AND D I F F E R E N T I A L MEASUREMENTS. 

STATUS 

UNDER CONTINUOUS REVIEW BY INDC. SEE APPENDIX A . 

1 0 . 0 KEV 2 . 0 0 MEV 1 0 . O X 3 UK J . S M I T H WIN 
o : FOR FUSED SALT REACTORS. 

Trl6B6S =ir = = = = = = = = = = = = = =filGfS65 = = = : = = = = = = = = = =57r 

2 5 . 2 MV 1 5 . 0 MEV 3 0 . X 2 JAP T . N I S I M U R A 

0 : FOR FBR S H I E L D I N G CALCULATIONS. 
M: NEW REQUEST. 

rI=?fgSri5======== = ======NEUfSSS======"=====CAPTGRl=clo 

1 0 . 0 MEV 2 JAP M.KAWAI 

A : ACCURACY REQUIRED TO BETTER THAN 2 0 . 0 PERCENT. 
0 : FOR REACTOR HAZARD CALCULATION. 

fS =5B50R =50 = = = = = = = = = = = = = = =Ri6TRaS = = === = = = = = = = =H7P = 

95 1 4 . 0 MEV 1 0 . O X 3 HUN 
A : o: 

J . C S I K A I . KOS 6 9 3 0 0 9 

INCIDENT ENERGY RESOLUTION 2 0 0 K E V . 
NEEDED FOR NEUTRON A C T I V A T I O N ANALYSIS AND CROSS 

SECTION SYSTEMAT I C S . 
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= = = = = = = = = = = 

1 5 . 0 M E V 2 0 . X J A P T . N I S I M U RA M A P 

0 : FOR F B R S H I E L D I N G C A L C U L A T I O N S . 
M: NEW R E Q U E S T . 

1 9 P O T A S S I U M 4 1 

9 7 1 4 . 0 M E V 1 0 . O X 3 H U N J . C S I K A I . 

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 V . 
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 . 

I O = C A C C I O S = = N E U T R O N 

9 8 1 . 0 0 K E V 5 0 0 . K E V 
C J E J C L I F F O R D O R L 

A : A C C U R A C Y R E Q U I R E D - 3 T O 4 P E R C E N T . 
O : F O R S H I E L D I N G E F F E C T O F C O N C R E T E . 

2 0 C A L C I U M N E U T R O N C A P T U R E C R O S S S E C T T35-

9 9 1 . 0 0 K E V 5 0 0 . K E V 1 0 . O X 2 U S A C ' l ' C L I F F O R D O R L 

o : F O R S H I E L D I N G E F F E C T OF C O N C R E T E . 

ir?5CeTor===============iqro?ii6*======^^ 

1 0 0 5 0 0 . K E V 1 5 . 0 M E V 1 5 . X 2 SWD T . L E F V E R T F O A 

A : S E C O N D A R Y A N G U L A R AND 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 . 

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

M : NEW R E Q U E S T . 

lf=iExSB!5fi=5i============fil5fsS5== = C A P T U R I = C R O I S = S 1 C T T O N " 

1 3 1 1 . 0 0 K E V 1 8 . 0 USA W . N . M C E L R O Y H E D 

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

I . 0 0 K E V 3 . 0 0 M E V 1 0 . C X 2 F R C . P H I L I S 

Q : P R O D U C T I O N O F S C - 4 6 ( 8 4 D A Y ) . 
0 : D O S I M E T R Y . 

i n m s m = % r 
2 — -— — ~ 3 Z — — — — — — — ———— — — — ——— — — — 

N E U T R O N N , < 

F R C . P H I L 1 S B R C < 

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

I F = I E S S 5 T 5 S = I I = - = - = = = = = = = = S L O F S O S - = = ==5:Ofir====== 

1 5 . 0 MEV 1 0 . O X 2 FR C . P H I L I S 

O : P R O D U C T I O N O F K - 4 2 ( 1 2 . 4 H O U R ) . 
O : D O S I M E T R Y . 

ii=fTflsloq= =======g|aT|§lq=============i||§g?frgS=eS5iril£T!5S 

1 0 5 5 0 0 . E V F R J . Y . B A R R E C A D 

0: FOR FAST REACTOR CALCULATIONS. 

1 0 6 1 0 0 . E V 1 0 0 . K E V 2 0 . O X 2 UK C . G . C A M P B E L L W I N 

o : F O R F A S T R E A C T O R S . 

ii=?I?SNfuM= 

1 0 7 1 0 . 0 K E V 1 6 . 0 2 0 . O X 1 U S A C . E . C L I F F O R D O R L 

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 . 
FOR U S E I N 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 . 

qeufSSir™""™ n7£ 

1 0 8 3 . 4 0 MEV 9 . 1 0 M E V 5 . O X 1 E U R N E U T R O N D O S I M E T R Y G R O U P < 

3 : 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 . 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ! = = = = = = = = = = 
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lI=?msiofi=56"=="""==slG?goN" 

1 . 0 0 MEV 1 8 . 0 M E V 1 0 . O X 2 USA W . N . M C E L R O Y H E D 

O : R E Q U I R E S 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 5 0 0 K E V I N T E R V A L S . 

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

1 5 . 0 MEV 1 0 . O X 2 FR C . P H I L I S B R C 6 9 2 

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

3 . A O M E V 9 . 1 0 M E V 5 . O X 2 EUR N E U T R C N D O S I M E T R Y GROUP G E L 7 4 2 

0 : F O R 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 . 

U N D E R C O N T I N U O U S R E V I E W BY I N D C . S E E A P P E N D I X A . 

Sr?Tf5S!GS=5r===========SlGfS5S= = ============S7?======= 

1 . 0 0 MEV 1 8 . 0 MEV \ W . N . M C E L R O Y H E D 

a : REQUIRED IS ACTIVATION. 
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 : E N E R G Y R E S O L U T I O N 1 0 0 K E V . 
0 : F O R U S E AS A F L U E N C E M O N I T O R . 

1 5 . 0 MEV 6 9 2 0 7 0 

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

2 . 1 0 ME V 7 . 0 0 M E V R N E U T R O N D O S I M E T R Y GROUP G E L 7 4 2 

o : F O R 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 . 

U N D E R C O N T I N U O U S R E V I E W BY I N D C . S E E A P P E N D I X A . 

- S T A T U S 

n ' T i m m t r N E U T R O N 

M E V 1 0 . OX W . N . M C E L R O Y H E D 

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 AT 5 0 0 K E V I N T E R V A L S . 
E N E R G Y R E S O L U T I O N 1 0 0 K E V . 
F O R U S E AS F L U E N C E M O N I T O R . 

3 . 2 0 MEV 1 0 . 0 MEV A R . E H R L I C H K A P 

0 : ' R E Q U I R E D I S A C T I V A T I O N . 

1 5 . 0 M E V 

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

6 9 2 0 7 2 

1 2 . 8 MEV EUR N E U T R O N D O S I M E T R Y G R O U P G E L 7 4 2 

0 : F O R 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 
INTEGRAL AND DIFFERENTIAL MEASUREMENTS. 

S T A T U S 

U N D E R C O N T I N U O U S R E V I E W BY I N D C . EE A P P E N D I X A . 

irv^S5TGS= =SfG?56fT " E L A S T I C " C R O S S " S E C T T O N " " " = 

2 0 . 0 MEV I N D G . B . G A R G TRM 7 5 3 0 4 0 

o : R E Q U I R E D F O R 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 . 

i r m t m r 
=====5!5f§5r = = = = = = = = = = = = = = = = = = = = = = ! = = = = = = = = = = ! = = ! ! = = = = = = = 

1 . 4 0 MEV 1 0 . 0 M E V 

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

l3=5SSS5l0fi===-= =====Ri3?S0ir "INECSST Tc=?S55§~siSTTBf5- = 

2 0 . 0 MEV I N D G . B . G A R G T R M 7 5 3 0 4 1 

O : R E Q U I R E D F O R 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 . 
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SS'vIssBloiT =5Eof§S5== 

122 1.50 3 U S A S£LB 
P . B . 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 Q U I R E D . 
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 ! S O T R O P I C . 

I3=5isioi05= " N E U T R C 

1 2 3 1 . 0 0 KEV 1 5 0 . K E V 1 0 . O X 

" A B S O R P T I O N - C R O S S - S E C T I ON 

3 USA 
P . B . 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 0 P E R C E N T . 
O : TO R E S O L V E DISCREPANCIES I N E X I S T I N G D A T A . 

1 2 4 5 0 0 . EV 3 FR J . 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 . 

1 2 5 1 0 0 . EV 1 0 0 . KEV UK C . G . 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 . 

1 2 6 2 5 . 3 2 0 . 0 MEV I N D G . B . G A R G TRM 7 5 3 0 4 2 

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 . 

!3=VANA§rOM=iT= ==RloVSBir =5=IEgfiS 

II=ES1B5TOS= 

1 5 . 0 MEV 

= = = = = = N 1 U ? R O N = = 

Q : P R O D U C T I O N OF S C - 4 8 ( 1 . 8 3 D A Y ) , 
o : A C T I V A T I O N D E T E C T O R . 

=f6^r^5irii£f?55== 

1 2 8 1 . 0 0 K E V 2 0 . 0 MEV USA P . B . H E M M I G AEC 7 2 

A : 5 P E R C E N T ACCURACY I N D E E P M I N I M A . 
E N E R G Y 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 . 

1 2 9 1 . 0 0 KEV 2 0 . 0 MEV A B . H U T C H I N S GEB 

A : 5 P E R C E N T ACCURACY I N DEEP M I N I M A . 

2 4 = C H R 0 M I U M - =====slu?§§ir = 1 L A 1 T I C = C R O S S " IE C ? ! O N = - = = 

1 3 0 2 5 . 3 2 0 . 0 MEV I N D G . B . G A R G TRM 7 5 3 0 3 1 

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 . 

irEssssic = = = = = D ^ F F E R E N T ^ A L = E L A S T 1 C - C R O S S = S E C T I O N = 

1 3 1 2 . 0 0 MEV 1 4 . 0 MEV USA R . E H R L I C H KAP 

A : E N E R G Y R E S O L U T I O N 1 0 0 K E V . 

1 3 2 1 . 5 0 MEV 3 . 0 0 MEV 1 5 . O X GER B . G O E L KFK E 

A : A B O U T 1 0 0 KEV E N E R G Y R E S O L U T I O N N E E D E D . 
ABOUT 1 0 D E G R E E ANGULAR R E S O L U T I O N R E Q U I R E D . 

1 3 3 2 . 0 0 MEV 1 6 . 0 MEV 2 0 . O X FR C . D E V I L L E R S SAC 

A : ACCURACY 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 . 
ANGULAR 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 . 

1 3 4 8 . 0 0 MEV 1 6 . 0 MEV 2 0 . O X GER B . G O E L KFK 

A : E N E R G Y R E S O L U T I O N . 5 M E V . 
ANGULAR R E S O L U T I O N 5 TO 1 0 D E G R E E S . 

1 3 5 1 0 0 . KEV 

i5=efiSafi!Bs========= 
1 5 . 0 MEV 

===fiiOfRQR== 
USA P . B . H E M M I G 

=iRECx5T7g=geSsi-iie.fi6N-= 
7 4 1 0 3 2 

1 3 6 2 0 . 0 MEV I N D G . B . G A R G TRM 7 5 3 0 3 2 

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 . 

F I S S I O N L I S T . P A G E I I . 1 1 



137 SCO. KEV 15.0 MEV 10.OX 2 USA p" g'•'ĥmmYS aIc 661 012 
Q: T O T A L I N T E G R A L OVER A P I R E Q U I R E D . 

S P E C T R A AT S E V E R A L ANGLES 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 : 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 MAJOR 
S T R U C T U R E . 

1 3 8 1 5 . 0 MEV ' 20.OX 3 FR J . Y . B A R R E CAD 7 3 2 0 4 0 

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

2 4 C H R O M I U M " " N E U T R O N ~ " ~ A B S O R P T 1 O N ~ C R O S S * " S E C T I O N " 

1 3 9 5 0 0 . FV 1 5 . 0 MEV 5 . O X 1 FR J . Y . B A R R E CAD 7 1 2 0 1 4 

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

i r e f i R g s ! o r = = = " = = = = = = = = = s f 5 ? 5 s r " " = = ^ 

1 4 0 1 0 0 . EV 1 0 0 . KEV 20.OX 1 UK C . G . C A M P B E L L W I N 6 9 2 0 8 2 

o : FOR F A S T R E A C T O R S . 

1 4 1 1 . 0 0 KEV 2 0 0 . KEV 1 0 . O X 2 GER B . G O E L KFK 6 9 2 0 8 3 

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 P A R T I C U L A R Y 
FOR C R - 5 3 . 

A D D I T I O N A L C A P T U R E MEASUREMENTS AND CAPTURE 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 WANTED, 

o : C A P T U R E W I D T H S NEEDED B E C A U S E OF LARGE 
D I S C R E P A N C I E S BETWEEN D I R E C T L Y MEASURED I N F I N I T E 
C A P T U R E RESONANCE I N T E G R A L AND 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 . 

1 4 2 5 0 0 . EV 1 . 0 0 MEV 5 . O X 1 FR J . Y . B A R R E CAD 6 9 2 0 8 4 

0 : N E E D OF RESONANCE P A R A M E T E R S FOR THE M A I N 
I S O T O P E S . 

0 : F A S T REACTOR C A L C U L A T I O N S . 
I S O T O P E S . 

ACTOR CA 
E V A L U A T I O N AND E X P E R I M E N T N E E D E D . 

1 4 3 1 . 0 0 KEV 6 0 0 . KEV 25.OX 2 FR C . D E V I L L E R S SAC 6 9 2 0 8 5 

o : FOR H E A T I N G AND 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 O N . 
E V A L U A T I O N MAY BE S U F F I C I E N T . 

1 4 4 1 . 0 0 KEV 1 . 0 0 MEV 1 5 . O X 2 USA B . H U T C H I . N S GEB 7 2 1 0 3 6 

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

A : ENERGY R E S O L U T I O N 2 0 P E R C E N T . 

1 4 5 1 : 5 . 3 MV 2 0 . 0 MEV . 3 . O X 2 I N D G . B . G A R G TRM 7 5 3 0 3 3 

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 . 

UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N D C . SEE A P P E N D I X A . 

5I=§s?§5l9̂ ZlZZlZZZZZZZZZZEI5lE151Z— — 
1 4 6 1 . 0 0 KEV 1 5 . 0 MEV 1 0 . O X 2 FR C . D E V I L L E R S SAC 6 9 2 0 8 0 

Q : GAMMA SPECTRA 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 RAYS L E S S 

T H A N 1 MEV AND 5 0 0 KEV FOR E N E R G I E S GREATER 
T H A N 1 ME V . 

0 : E V A L U A T I O N MAY BE S U F F I C I E N T . 

1 4 7 1 5 . 0 MEV 1 0 . O X 2 USA P . B . H E M M I G AEC 7 2 1 0 3 7 

O : ENERGY D I S T R I B U T I O N OF P H O T O N S W A N T E D . 
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 . 

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 : 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 . 

I±I?̂ 55ff2?ZZZZZZZZZZZZZ=l5l?z525Z ================= 
1 4 8 2 . 0 0 MEV 1 4 . 0 MEV 1 0 . O X 2 FR C . D E V I L L E R S SAC 6 9 2 0 7 9 

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

E V A L U A T I O N MAY BE S U F F I C I E N T . 

—°—=iiiziziiizizziiii"izriizizz—============== 

1 4 9 30.OX 3 UK C . G . C A M P B E L L W I N 6 9 2 0 8 6 

0 : F I S S I O N SPECTRUM AVERAGE WANTED. 
O : FOR F A S T R E A C T O R S . 

1 5 0 1 5 . 0 MEV 1 0 . O X 1 FR J . Y . B A R R E CAO 7 1 2 0 1 6 

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

F I S S I O N L I S T . P A G E I I . 1 2 



1 5 1 3 . 0 0 1 5 . 0 MEV 2 0 . OX 2 F R C . D E V I L L E R S S A C 

O : E V A L U A T I O N MAY BE S U F F I C I E N T . 

1 5 2 3 . 0 0 MEV 1 5 . 0 M E V J . Y . 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 . 

2 4 C H R O M I U M 

USA R . E H R L I C H K A P 

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 . 
R E M O V E OR C O R R E C T = Q R ( 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 0 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 T O C H E C K R E S O N A N C E 

P A R A M E T E R S . 

SrSR5SBW"l""""*"="Ni5TS6N"" " R E S O N A N C E P A R A M E T E R S " 

1 0 0 . K E V 1 0 . O X 2 U S A F . G . P E R E Y 

Q: 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 . 

ireBigBTosrii" = =NI5?§SN= = 

1 5 . 0 M E V GER B . G O E L K F K 

A : A C C U R A C Y 1 0 - 2 0 P E R C E N T D E S I R E D . 
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 RANC 

irgRS6Siofi=il= ====SfD?56ir =Ril6fi5SE!=R5AfiiflSr 

1 0 0 . K E V 1 0 . O X 2 U S A F . G . P E R E Y 

A : 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 A N D P A R I T Y 

W A N T E D . 

L 4 = C H R 0 M I U M = L L = = N I U T R O N = ====5iloslsEl=5ilislfi5l======= 

1 5 7 1 . 0 0 K E V 6 0 0 . K E V 2 U S A R . E H R L I C H 

a : N E U T R O N W I D T H S W A N T E D . 
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 T O CHECK R E S O N A N C E 

PARAMETERS. 

1 0 0 . K E V 1 0 . O X 2 USA F . G . P E R E Y 

Q : 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 A N D P A R I T Y 

W A N T E D . 

l!=5?56i5l!rii===========SI5T65S== = = = _ = C A P T U R E = C R O S S ~ S E C T 7 O N = = - = 

1 5 9 2 5 . 3 5 . O X 2 B L G N . M A E N E 

0 : F O R 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 . 

I1 = mIn<!aR11I=I1 = 
= " N 1 U T R O N ~ = =f5?AC=a?5if=IIcT?ON== 

4 . O X 2 USA F . G . P E R E Y O R L 

Q : N E E D V A L U E S I N F E W I N D O W S . 

1 6 1 5 0 0 . E V 1 5 . C 

! i - M A N G A N l l l - 5 5 ™ = - — = = = = = N E U T R O N - = 

7 . O C X 2 F R J . Y . 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 . 

"™EMtBB°EBBS!"SBETICR"" 

1 6 2 1 0 0 . E V 1 0 0 . K E V 2 0 . O X 2 U K C . G . C A M P B E L L W I N 

O : F O R F A S T R E A C T O R S . 

S N U N M N B E ™ ™ N E U T R O N ™ 

1 3 . 0 M E V 5 . OX 2 EUR N E U T R O N D O S I M E T R Y G R O U P GEL 7 4 2 1 2 9 

o : F O R 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 • 

F I S S I O N L I S T . P A G E I I . 1 3 



====Rfo?6§r===== 

o: 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 . 
0 : N E E D E D FOR A N A L Y S I S OF E X P E R I M E N T S . 

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

1 6 5 5 0 0 . EV 1 5 . C MEV FR J . 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 . 

1 6 6 1 0 . 0 KEV 1 . 0 0 MEV M . N . N I K O L A E V FE I 7 1 4 0 0 3 

C A R E F U L MEASUREMENTS OF 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 0= P - W A V E R E S O N A N C E S I S W A N T E D . 
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 O N BUT 

STRONG A T T E N U A T I O N OF T H E P R I M A R Y BEAM ARE W A N T -
ED FOR M I N I M A CS M E A S U R E M E N T S . 

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 C O R P -
WAVE RESONANCE O B S E R V A T I O N AND RESONANCE 
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 
THE T O T A L AND C A P T U R E CROSS S E C T I O N S FOR FAST 
REACTOR C A L C U L A T I O N S . 

C O M P A R I S O N OF THE S AND P - W A V E 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 W 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 . 

1 6 7 1 . 0 0 MV 1 . 0 0 MEV U S A ^ H U T C H I N I 
C . E . C L I F F O F 

AGI£ 
ORL 

A : 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 THAN ONE 
B A R N ! . 

irrios" ==slofSS5======= =lEiIf!g=E66l!=ilEf!5S==== 

2 0 . 0 MEV I N D G . B . G A R G TRM 7 5 3 0 3 4 

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 . 

IIMIS*"" " " D I F F E R ! N T I A L ' E L A S T I C " C R D S S " S E C T 1 O N 

1 6 9 7 . 0 0 MEV R . E H R L I C H 

A : E N E R G Y R E S O L U T I O N 1 0 0 K E V . 
ANGULAR R E S O L U T I O N 5 D E G R E E S . 

1 7 0 5 0 0 . KEV 3 . 0 0 MEV A C . E . C L I F F O R D ORL 

A : R E Q U I R E D AT S E V E R A L PEAKS AND V A L L E Y S . 
A : E N E R G Y R E S O L U T I O N 1 P E R C E N T . 
0 : R E Q U I R E D FOR S H I E L D I N G . 

1 7 1 1 . 0 0 KEV 1 5 . 0 MEV 6 9 1 0 8 6 

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 . 

1 7 2 1 . 0 0 KEV 

1 7 3 8 . 0 0 MEV 

1 5 . 0 MEV 

1 5 . 0 MEV 

10 .OX 
1 0 . O X 

USA 

GER 

P . B . H E M M I G 6 9 1 0 8 7 

B . G O E L KFK 6 9 2 0 9 4 

O: 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 10 D E G R E E S . 

0 : FOR S H I E L D I N G C A L C U L A T I O N S . 

174 1.00 KEV FR M.SOLEILHAC 
O : FOR C R I T I C A L A S S 

5C 
3 L I E S . 

55=1566= ==REOTROR== ==TRfC55fTC=Cff5SS=5eCfrSR= 

2 0 . 0 MEV I N D G . B . G A R G TRM 7 5 3 0 3 5 

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 . 

I6=TS0S== - = = = = = m n w 

1 7 6 8 5 0 . KEV 

= E N E R G Y " D T F F E R E N T I A L ~ I N E L A S T I C ' C R O S S ' I E C T I O N " 

Hi GAI? 
Q : T O T A L I N T E G R A L OVER 4 P I W A N T E D . 

S P E C T R A AT S E V E R A L ANGLES 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 
N E U T R O N S . 

1 7 7 2 . 0 0 MEV 5 . 0 0 MEV B . H U T C H I N S 
P . B . H E M M I G 

A : T O T A L I N T E G R A L OVER 4 P I W A N T E D . 
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 

N E U T R O N S . 

1 4 . 0 MEV FR J . 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 . 

F I S S I O N L I S T . P A G E I I . 1 4 



= == = = = = = == === = = = = = = = = = == = = = 5 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = ===== === = = = = = = = = = = = = = == = = = = = ==== = = = = = = = = = = == = = = = 

179 1 .5C MEV ' 1 5 . 0 MEV 1 0 . O X 2 SWD H.HAEGGBLOM AE 7 1 2 0 2 2 

0 : FOR FAST REACTOR CALCULATIONS. 

180 9 0 0 . KEV 1 5 . 0 MEV 5 .OX 2 CCP M . N . N I K O L A E V F E I 7 1 4 0 0 4 

0 : I N CONTINUUM REGION ENERGY DEPENDENCE OF NUCLEAR 
TEMPERATURE WANTED. 

I N THE REGION BELOW 3 MEV AVERAGE CHARACTERISTICS 
OF STRUCTURE I N THE CROSS SECTION ARE WANTED FOR 
EVALUATION OF SELF S H I E L D I N G . 

TRANSMISSION MEASUREMENTS USING THE S E L F -
I N D I C A T I O N METHOD WITH DETECTION OF GAMMA RAYS 
FROM I .NELASTIC SCATTERING ARE D E S I R E D . 

MEASUREMENTS SHOULD EXTEND TO PRIMARY-BEAM 
ATTENUATION DOWN TO 1 / 1 0 0 OR 1 / 1 0 0 0 . 

A : CROSS SECTION FOR I N E L A S T I C REMOVAL BELOW F I S S I O N 
THRESHOLD OF u - 2 3 8 WANTED WITH 5 . 0 PERCENT 
ACCURACY. 

LEVEL E X C I T A T I O N CROSS SECTION DESIRED WITH 10 
PERCENT ACCURACY. 

o : SEE G E N E R A L COMMENTS I N T H E I N T R O D U C T I O N . 

i!=!555================z==5io!6dir======̂  

1 8 1 1 0 . 0 MEV 3 U K J ' B U T L E R B E L L W I N 

A : A C C U R A C Y R E Q U I R E D I S 5 P E R C E N T TO 4 MEV AND 
5 TO 1 0 P E R C E N T A B O V E 

O : F O R F A S T R E A C T O R S AND S H I E L D I N G . 

1 8 2 1 5 . 0 MEV 5 . OX 2 F R M . S O L E I L H AC BRC 

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

F R J . Y . B A R R E C A D 

0 : FOR FAST REACTOR CALCULATIONS. 

II=f5o"==="=========="=SlOTOoS=============e5?fafiI=cfioII"imo"=== 

1 . 0 0 M E V 1 U K C . G . C A M P B E L L 

A : ACCURACY REQUIRED 10 PERCENT T O . 1 0 0 KEV. 
2 0 . PERCENT ABOVE. 

0 : FOR FAST REACTORS. 

1 .CC KEV 2 0 0 . K E V 1 0 . O X 1 J A P S . K A T S U R A G 1 

1 . 0 0 K E V 1 0 0 . K E V 

0 : FOR FAST REACTORS. 
DISCREPANCIES E X I S T AMONG EXPERIMENTAL DATA. 

o : E X I S T I N G DATA DISAGREE UP TO 2 0 0 PERCENT. 
STRONG DISAGREEMENT BETWEEN 10 AND 100 KEV. 

1 . 0 0 MEV 5 .OX 1 FR J . Y . B A R R E CAD 6 9 2 1 0 4 

0 : NEED OF RESONANCE PARAMETERS 'FOR THE MAIN 
ISOTOPES. 

0 : FOR FAST REACTOR CALCULATIONS. 

1 . 0 0 MEV 1 0 . O X 2 SWD H.HAEGGBLOM AE 7 1 2 0 2 4 

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 . 

8 0 0 . KEV 10 .CX 1 CCP M . N . N I K O L A E V F E I 7 1 4 0 0 5 

a : DESIRABLE TO USE EXPERIMENTAL METHODS WHICH 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 
CAPTURE-AFTER-SCA TTERI NG EFFECTS. 

A : 2C PERCENT ABOVE 100 KEV WOULD BE VERY USEFUL, 
o : SEE GENERAL COMMENTS I N THE INTRODUCTION. 

F I R S T P R I O R I T Y BECAUSE I T IS D I F F I C U L T TC EVALUATE 
THE IRON CAPTURE CROSS SECTION TO REQUESTED 
ACCURACY FROM MACROSCOPIC EXPERIMENTS CNLY. 

1 . 0 0 MV 1 . 0 0 MEV 10 .OX 2 USA R . E H R L I C H KAP 

a : VALUES NEEDED I N M I N I M A . 
o : SHAPE OF RESOLUTION FUNCTION IMPORTANT SO 

MEANINGFUL BROADENING CAN BE APPL IED TO 
THEORETICAL VALUES TO COMPARE WITH EXPERIMENT. 

SAMPLE COMPOSITION SHOULD BE KNOWN WELL ENOUGH TO 
PERMIT ISOTOPE SYNTHESIS OF THEORETICAL CROSS 
S E C T I O N . 

FOR S H I E L D I N G CALCULATIONS. 

191 1 . 0 0 KEV 1 . 0 0 MEV 1 USA F . G . P E R E Y ORL 7 4 1 0 4 0 
P . B . H E M M I G AEC 
C . E . T I L L ANL 

A : ACCURACY REQUIRED - 5 TO 10 PERCENT. 

192 1 . 0 0 KEV 3 . 0 0 MEV 1 0 . O X 2 FR M.SOLE1LHAC BRC 7 4 2 0 3 2 

0 : FOR C R I T I C A L A S S E M B L I E S . 

193 2 5 . 3 MV 20 . 0 MEV 3 . O X 2 IND G . B . G A R 6 TRM 7530 3 6 

0 : REQUIRED FOR STRUCTURAL-MATERIAL CALCULATIONS. 
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8g=15gN=== =ygUTRgN= = g A P T y R E = C R g S | = S | £ T j O N = = = ==i£S2iiyyiS2 
S T A T U S STATUS 

UNDER CONTINUOUS REVIEW BY INDC AND NEANDC. SEE APPENDIX A . 

IS=IRON== 

1 9 * 2 5 . 3 1 0 . 0 MEV A P . B . H E M M I G AEC 6 6 

o : SECONDARY ENERGY D I S T R I B U T I O N REQUIRED. 
A : ACCURACY REQUIRED TO BETTER THAN 1 5 . PERCENT. 
0 : FOR USE IN S H I E L D I N G CALCULATIONS. 

195 1 . 0 0 KEV 1 5 . 0 MEV C . D E V I L L E R S SAC 

a : GAMMA S P E C T R A R E Q U I R E D . 
A : ENERGY RESOLUTION OF 2 5 0 KEV FOR GAMMA RAYS LESS 

THAN 1 MEV AND 500 KEV FOR ENERGIES GREATER 
THAN L MEV. 

0 : FOR S H I E L D I N G CALCULATIONS. 
EVALUATION MAY BE S U F F I C I E N T . 

196 1 0 0 . KEV 1 5 . 0 MEV T . L E F V E R T FOA 

Q : GAMMA RAY ANGULAR AND EN 
W A N T E D . 

A : GAMMA RAY ENERGY RESOLUTION 
o : S H I E L D I N G CALCULATIONS 
M: NEW REQUEST. 

7621< 

GY D I S T R I B U T I O N S ALSO 

0 . 5 M E V . 

I 1 = I S SN = = = = = = = 

5 0 . 0 KEV 

=5EofSdir =fiE5flBs=ISTiirBS=EggirilET1B5======= 

T . L E F V E R T FOA 

Q: SECONDARY ANGULAR AND ENERGY D I S T R I B U T I O N ALSO 
USEFUL, 

o : S H I E L D I N G . 
NEUTRON TRANSPORT CALCULATIONS. 

M: NEW REQUEST. 

2 6 = ! R 0 N = = = 

1 5 . 0 MEV 1 0 . O X SWD H.HAEGGBLOM AE 

0 : FOR FAST REACTOR CALCULATIONS. 

1 0 . O X 1 FR J . Y . B A R R E CAD 

0 : FOR FAST REACTOR CALCULATIONS. 

UNDER CONTINUOUS REVIEW BY I N D C . SEE APPENDIX A . 

ii=ridR==================5iGfs§r============R7A:pfir=== 

200 2 5 . 3 MV 1 5 . 0 MEV 2 0 . O X 

o : F 3 R T H E THERMAL VALUE O N L Y AN U P P E R - L I M I T OF 0 . 0 1 
MB I S A V A I L A B L E . 

1 5 . 0 MEV 2 0 . O X C . D E V I L L E R S SAC 

o : E V A L U A T I O N MAY EE S U F F I C I E N T . 

5g=!S5fi=== 

1 5 . 0 MEV 1 0 . O X 

=sf5^5ir==— 
o : FOR FAST REACTOR CALCULATIC 

203 0 . 5 0 E V R . E H R L I C H KAP 

Q: ENERGY REQUESTED I S A MINIMUM VALUE ONLY. 
REMOVE OR CORRECT FOR < N . P ) CONTRIBUT ION. 

A : ACCURACY REQUIRED - 10 TO 15 PERCENT, 
o: INTEGRAL EXPERIMENT NEEDED TO CHECK RESONANCE 

PARAMETERS. 

I R F 5 5 F T 5 5 = = = = = = = = = = = N E U T R C = = = = C A P T U R E = C R O I 1 = S E C T ! 5 N = 

2 0 * 1 . 0 0 KEV 3 . 0 0 MEV M.SOLEILHAC BRC 

0 : A C T I V A T I O N DETECTOR. 

7 4 2 0 3 3 

irissnr " N I U T R O N " N . P 

A W.N.MC ELROY HED 

Q: REQUIRED I S A C T I V A T I O N . 
ENERGY STEPS OF 500 K E V . 

A : ENERGY RESOLUTICN 2 5 0 K E V . 
0 : FOR USE AS A FLUENCE -MONITOR. 

2 0 . 0 MEV 

REQUIRED I S A C T I V A T I O N . 
ENERGY INTERVALS - 500 KEV. 
ENERGY RESOLUTION 2 5 0 KEV. 
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i i = I 3 0 N = | 4 = = = = = = = = = = = = = = = = N | U T R Q N = = = = = = = = = = = = = N ^ 

2 0 7 2 . 3 0 MEV 7 . 8 0 MEV 5 . O X 1 EUR NEUTRON DOSIMETRY GROUP GEL 7 4 2 1 1 9 

O : ROUTINE FAST NEUTRON FLUENCE MCNITOR. 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

irTf§ir§r===============si5™§r==^ 

2 0 8 1 0 0 . KEV 1 0 . O X 2 USA P ' B ' H I M M I G AEC 7 4 1 0 4 3 

C . E I T I L L ANL 

o : ENERGY REQUESTED IS A MAXIMUM VALUE ONLY . 
NEUTRON WIDTH, GAMMA WIDTH. S P I N AND PARITY 

WANTED. 

2 6 = I R 0 N = ! I = = = = = = = = = = " = = = = = N ! U ? R 0 N = = 

2 0 9 8 . 0 0 MEV 1 2 . 0 MEV 4 . O X I JAP Y . K A N D A 

o: FOR NEUTRON Y I E L D MONITOR. 
DATA AVAILABLE 5 PERCENT TO 7 PERCENT. 

FR M .SOLE ILHAC BRC 

0 : PRODUCTION OF MN-56 < 2 . 5 8 HOUR) . 
o: A C T I V A T I O N DETECTOR. 

STATUS 

UNDER CONTINUOUS REVIEW BY INOC. SEE APPENDIX A . 

ir!sdS=ir===—=========sio?55r============s7ic^=== 

1 0 . 0 MEV 15.OX 2 USA B .HUTCHINS GEB 7 2 1 0 4 0 

O: TO DETERMINE HE PRODUCTION IN FAST REACTORS. 

irT55iTI?="======"=====3lOT5B"=m 

1 0 0 . KEV 1 0 . O X 1 USA F . G . P E R E Y ORL 
P . B . H E M M I G AEC 
C . E . T I L L A N L 

Q : 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 AND P A R I 

W A N T E B . 

2 1 3 1 . 0 0 KEV 6 0 0 . KEV 9 . O X 1 USA R . E H R L I C H K A P 

Q : N E U T R O N W I D T H N E E D E D . 
0 : N E E D E D FOR E V A L U A T I O N S . 

2 1 4 1 0 0 . KEV 1 0 . O X 2 U S A F . G . P E R E Y ORL 
P . B . H E M M I G AEC 
C . E . T I L L A N L 

Q: ENERGY REQUESTED IS A MAXIMUM VALUE ONLY. 
NEUTRON WIDTH, GAMMA WIDTH, S P I N AND PARITY 

WANTED. 

l5=rl6K=II====""="=====sl5?l5lr======^^ 

2 1 5 1 . 0 0 KEV 1 8 . 0 MEV 1 0 . O X 2 USA W .N.MC ELROY 

Q : R E Q U I R E D I S A C T I V A T I O N . 
o : = OR USE AS A F L U E N C E M O N I T O R . 

2 1 6 2 5 . 2 MV 1 5 . 0 MEV 2 0 . X 2 J A P M . K A W A I 

O : F I S S I ON REACTOR 
M: NEW R E Q U E S T . 

! r e 5 i x c f = I I = = = = = = = = = = = = = = 5 i u T § 5 i r = = = = = = = = = = = = E ^ 

USA N .STEEN BET 72104 

0 : WANTED FOR BOTH THE 7 1 . 3 DAY RADIOACTIVE TARGET 
AND THE 9 . 1 HOUR ISOMER. 

ALL ENERGIES. 
THERMAL CROSS SECTION MOST IMPORTANT. 
RESONANCE INTEGRAL ALSO NEEDED, 

o: FOR INTERPRETATION OF N I - 5 8 ( N , P ) FLUENCE MONITOR 
DATA. 

s?=e§iscT^=============i3ioT58r=========^ 

2 1 8 5 0 0 . EV 1 5 . 0 MEV 2 5 . OX 3 FR J . Y . B A R R E > CAD 

0 : FOR FAST REACTOR CALCULATIONS. 
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2 7 C O B A L T 5 9 C A P T U R E C R O S S S E C T I O N 

1 . 0 0 K E V 1 8 . 0 MEV A W . N . M C E L R O Y H E D 

0 : R E Q U I R E D I S A C T I V A T I O N O F B O T H G R O U N D A N D 
M E T A S T A B L E S T A T E S . 

O : F O R U S E AS A F L U E N C E M O N I T O R . 

1 0 . 0 MEV 

S T A T U S -

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 2 0 . 0 P E R C E N T . 
0 : = OR F U E L C A S K D E S I G N A N D C O N T R O L R O D D E S I G N . 

U N D E R C O N T I N U O U S R E V I E W BY I N D C . S E E A P P E N D I X A . 

2 7 ~ C 0 B A L T ~ 5 9 N E U T R O N N I P 

2 2 1 1 5 . 0 M E V 1 0 . O X F R M . S O L E I L H A C B R C 

Q : P R O D U C T I O N O F F E - 5 9 < 4 5 . 1 D A Y ) . 
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 1 0 . 

2 8 N I C K E L T O T A L C R O S S S E C T I O N 

2 2 2 1 . 0 0 K E V 2 0 . 0 M E V 3 . O X C . E . C L I F F O R D 
P . B . H E M M I G 

O R L 
A E C 

A : A C C U R A C Y N E E D E D T O 3 T O 5 P E R C E N T I N D E E P M I N I M A . 
E N E R G Y R E S O L U T I O N S U F F I C I E N T T O R E S O L V E M A J O R 

S T R U C T U R E . 
O : F O R 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 . 

2 8 N I C K E L E L A S T I C C R O S S S E C T I O N 

2 2 3 2 5 . 3 MV 2 0 . 0 MEV I N D G . B . G A R G T R M 7 5 3 0 3 7 

0 : R E Q U I R E D F O R 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 . 

2 8 N I C K E L 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 

2 2 4 1 . 5 0 M E V 

2 2 5 1 . 5 0 M E V 

2 2 6 8 . 0 0 M E V 

1 4 . 0 M E V 

3 . 0 0 M E V 

1 5 . 0 M E V 

R . E H R L I C H 

A : E N E R G Y R E S O L U T I O N 1 0 0 K E V . 
A N G U L A R R E S O L U T I O N 5 D E G R E E S . 

A B O U T 1 0 0 K E V E N E R G Y R E S O L U T I O N A N D A B O U T 
5 D E G R E E S A N G U L A R . 

R E S O L U T I O N 1 0 P E R C E N T O N A V E R A G E ( C O S ) . 

C . D E V I L L E R S S A C 

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 - 5 0 0 K E V . 
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 . 
F O R 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 . 
E V A L U A T I O N MAY BE S U F F I C I E N T . 

2 2 7 1 0 0 . K E V 1 5 . 0 M E V C . E . T I L L A N L 7 2 
P . B . H E M M I G A E C 

A C C U R A C Y R E Q U I R E D - 5 T O 1 0 P E R C E N T . 
R E S O L U T I O N O F I N T E R M E D I A T E S T R U C T U R E P R O B A B L Y 

A D E Q U A T E . 

2 8 N I C K E L I N E L A S T I C C R O S S S E C T I O N 

2 0 . 0 M E V I N D G . B . G A R G T R M 7 5 3 0 3 8 

O : R E Q U I R E D F O R 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 . 

2 8 N I C K E L 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 5 . 0 M E V B . H U T C H I N S G E B 6 6 1 0 
P . B . H E M M I G A E C 

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 . 
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 . 
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 F O R I N C I D E N T A N D 

S C A T T E R E D N E U T R O N R E Q U I R E D T O D E T E R M I N E M A J O R 
S T R U C T U R E . 

!i~Nl5REL= 

1 5 . 0 M E V F R J . Y . 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 . 

=5B51cl=6rPFi6ifitlsrisicm!c=gB5irilcflor -REOTRBN" 

20.0 MEV U K C . G . C A M P B E L L W I N 

A : A C C U R A C Y R E Q U I R E D 5 . 0 P E R C E N T B E L O W 4 . 0 M E V . 
5 . 0 T O 1 0 . 0 P E R C E N T A B O V E . 

O : F O R F A S T R E A C T O R S . 
= S S S S = E S = S N 2 & 8 = 
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2 8 N I C K E L 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 3 2 S C O . EV 1 5 . 0 MEV 5 . O X 1 FR J . 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 . 

2 8 N I C K E L N E U T R O N C A P T U R E CROSS S E C T I O N 

2 3 3 1 0 0 . EV 1 . 0 0 MEV 1 UK C . G . C A M P B E L L W I N 6 9 2 1 2 8 

A : ACCURACY R E Q U I R E D 1 0 P E R C E N T T O 1 0 0 K E V , 
2 0 . 0 P E R C E N T OR 2 MB A B O V E . 

0 : FOR F A S T R E A C T O R S . 

2 3 4 1 . 0 0 KEV 2 0 0 . KEV 1 0 . O X 1 J A P S . K A T S U R A G I JAE 6 9 2 1 2 9 

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 1 0 K E V . 

2 3 5 1 0 . 0 KEV 3 0 0 . KEV 2 0 . O X 2 GER B . G O E L KFK 6 9 2 1 3 1 

2 3 6 5 0 0 . EV 1 . 0 0 MEV 5 . O X 1 FR J . Y . B A R R E CAD 7 0 2 0 0 9 
Q : RESONANCE P A R A M E T E R S A L S O R E Q U I R E D . 
0 : FOR F A S T REACTOR C A L C U L A T I O N S . 

2 3 7 1 . 0 0 KEV 1 . 0 0 MEV I C . O X 2 USA F . G . P E R E Y ORL 7 * 1 0 5 3 
P . B . H E M M I G AEC 
C . E . T I L L ANL 

2 3 8 2 5 . 3 MV 2 0 . 0 MEV 3 . O X 2 I N D G . B . G A R G TRM 7 5 3 0 3 9 

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 . 

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

UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N D C . SEE A P P E N D I X A . 

2 8 ~ N I C K E L " 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 

2 3 9 2 5 . 3 MV 3 0 0 . KEV A C . E . C L I F F O R D ORL 6 2 

O: SECONDARY ENERGY D I S T R I B U T I O N R E Q U I R E D , 
O : F O R 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 . 

2 4 0 2 . 0 0 MEV 1 4 . 0 MEV A C . E . C L I F F O R D ORL 6 3 1 

A : 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 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 . 

2 4 1 1 . 0 0 KEV 1 5 . C MEV C . D E V I L L E R S SAC 

O : GAMMA SPECTRA 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 RAYS L E S S 

T H A N 1 MEV AND 5 0 0 KEV FOR E N E R G I E S GREATER 
T H A N 1 M E V . 

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 . 
E V A L U A T I O N MAY BE S U F F I C I E N T . 

2 4 2 2 5 . 3 MV 1 0 . 0 MEV A P . B . H E M M I G AEC 7 2 

0 : SECONDARY E N E R G Y 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 . 

2 8 N I C K E L N E U T R O N E M I S S I O N CROSS S E C T I O N 

2 . 0 0 MEV 1 5 . 0 MEV C . D E V I L L E R S SAC 

O : SECONDARY E N E R G Y D I S T R I B U T I O N R E Q U I R E D . 
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 

1 0 P E R C E N T . 
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 . 

E V A L U A T I O N MAY BE S U F F I C I E N T . 

2 8 N I C K E L 

1 5 . 0 MEV 

S T A T U S -

F R J . Y . B A R R E CAD 

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 . 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

2 8 ~ N I C K E L N E U T R O N N T A L P H A 

2 4 5 1 5 . 0 MEV 2 0 . O X 2 FR C . D E V I L L E R S SAC 6 9 2 1 3 2 

O : FOR F A S T REACTOR C A L C U L A T I O N S . 
E V A L U A T I O N MAY BE S U F F I C I E N T . 

2 4 6 1 0 . 0 MEV 1 5 . O X 2 USA B . H U T C H I N S GEB 7 2 1 0 5 1 

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 S . 

2 4 7 1 5 . 0 MEV 1 0 . O X 1 F R J . Y . B A R R E CAD 7 3 2 0 4 4 

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

2 4 8 2 5 . 3 MV 1 0 . 0 MEV 5 0 . O X 2 GER B . G O E L KFK 7 6 2 2 5 0 

0 : FOR NEUTRON DAMAGE P R E D I C T I O N . 
M: NEW R E Q U E S T . 
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•UNDER C O N T I N U O U S REVIEW BY I N D C . SEE A P P E N D I X A . 

2 8 ~ N F C K E L NEUTRON CAPTURE "RESONANCE " I N T E G R A L 

2 4 9 0 . 5 0 EV 1 5 . O X 1 USA R . E H R L I C H KAP 6 9 1 1 0 9 

o : REMOVE OR CORRECT FOR N . P C O N T R I B U T I O N . 

1 5 . 0 M E V 1 0 . O X 2 F R A . M I C H A U D O N B R C 

0 : P R O D U C T I O N OF N I - 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 . 
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 O T H E R S . 

UNDER C O N T I N U O U S REVIEW BY I N D C . SEE A P P E N D I X A . 

i rS!ERlc = II = = = = = = = = = = = = = = s fof f§R============^Tp====== 

1 5 . 0 MEV 5 . O X 2 USA N . S T E E N BET 7 2 1 0 5 5 

o : FOR USE AS FAST FLUENCE M O N I T O R . 

2 . O X 1 EUR NEUTRON DOSIMETRY GROUP GEL 7 4 2 1 1 5 

0 : AVERAGE 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 . 

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 . 

2 • 1 C MEV 7 . 0 0 MEV 5 . O X 1 EUR NEUTRON D O S I M E T R Y GROUP GEL 7 4 2 1 1 7 

0 : R O U T I N E FAST NEUTRON FLUENCE M O N I T O R . 
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 DATA AND 

AVERAGE V A L U E I N U - 2 3 5 F I S S I O N NEUTRON SPECTRUM. 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

lI=5fgRlC=li==============SlSff5^==="==== ====S7P=="= 

1 5 . 0 MEV 1 0 . O X 2 FR A . M I C H A U D O N 

o : P R O O U C T I C N OF C O - 5 7 < 2 7 0 D A Y ) THROUGH 
S 1 G M A ( N . N P ) + S I G M A ( N , D ) . 

O : A C T I V A T I O N D E T E C T O R . 
C I R C U I T A C T I V A T I O N . 
D I S A G R E E M E N T BETWEEN JERONYMO< S A C L A Y ) AND O T H E R S . 

2 8 N I C K E L 5 8 

1 4 . 0 MEV 2 GER B . G O E L 

A : ACCURACY R E Q U I R E D TO BETTER THAN 2 0 . P E R C E N T , 
o : 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 . 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

ili^O!:::::::::::::^^ 
I O C . KEV 1 C . 0 X 2 USA P ' B I HIM MTG Slfe 

C . E . T I L L ANL 

0 : ENERGY REQUESTED I S A MAXIMUM V A L U E O N L Y . 
NEUTRON 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 . 

2 5 7 2 5 . 3 MV 5 0 0 . EV 2 0 . O X 2 BLG N . M A E N E MOL 7 4 2 0 2 3 

A : E V E N AN ACCURACY OF 5 0 PERCENT WOULD BE U S E F U L . 
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 FLUX 

REACTORS THROUGH THE R E A C T I O N C H A I N 
N I - 5 8 < N , G A M M A I N I - 5 9 ( N . A L P H A ) F E - 5 6 . 

2 5 8 2 5 . 3 MV 1 0 . 0 MEV 2 5 . O X 2 GER B . G O E L KFK 7 6 2 2 5 1 

0 : FOR NEUTRON DAMAGE P R E D I C T I O N . 
M : NEW R E Q U E S T . 

Ii=5!eRic=ir=============5!o??5fi==="========5?P== 

1 5 . 0 MEV 1 0 . O X 2 FR A . M I C H A U D O N 

0 : P R O D U C T I O N OF C 0 - 6 0 < 5 . 3 Y E A R ) . 
0 : A C T I V A T I O N D E T E C T O R . 
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H=5!ERiE=ir=========™5iaf655= = 

1 4 . 0 MEV GER 6 . G 0 E L K=K 6 9 2 I : 

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 . 
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 . 

2 8 N I C K E L 6 0 NEUTRON" 

1 0 0 . KEV 1 0 . 0 * 2 U S A P:I:hem§IG 
C . E . T I L L A N L 

Q : 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 . 

Ii=*feR§riT==============Biu?S§r===========^^ 

2 6 2 1 . 0 0 KEV 6 0 0 . KEV USA R . E H R L I C H KAP 

0 : N E U T R O N W I D T H N E E D E D . 

1 0 0 . KEV 1 0 . 0 * 3 USA F . G . P | R E Y G O R ^ 

C . E . T I L L ANL 

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 VALUE 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 . 

ir*f£RfC=ll======= =SlofS6R=============espfasi=ef5lS=SIEffSS=========== 

2 6 4 1 . 0 0 KEV 1 . 0 0 MEV 2 0 . 0 * FR A . M I C H A U D O N 

A : P R O D U C T I O N OF N I - 6 3 ( 9 2 Y E A R ) . 
0 ; A C T I V A T I O N D E T E C T O R . 

2 6 5 5 0 0 . E V 2 0 0 . KEV 3 0 . O X FR J . Y . E A R R E CAD 

0 : P R O B L E M S OF F U E L - C Y C L E O U T - O F - C O 
M: NEW R E Q U E S T . 

II=Sre^c=II==============sl5¥sS5======= 

1 0 0 . K E V 1 0 . O X 
P : I : 5 I 5 § I 6 SIFE 
C . E . T I L L A N L 

a : ENERGY R E Q U E S T E D I S A M A X I M U M VALUE 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 . 

iS"!ERic=i5===== ===slofS§S=============EI?f5SI=Es§ll=IIE?TSr========== 

. 0 0 KEV 1 . 0 0 MEV 2 0 . O X FR A . M I C H A U D O N BRC 

O: P R O D U C T I O N OF N 1 - 6 5 ( 2 . 5 6 H O U R ) . 
O : A C T I V A T I O N D E T E C T O R . 

II=N=rE^lc=ir=============SlGfS6S= 

1 5 . 0 MEV . 1 0 . O X F R A . MI CHAUOON 

A : P R O D U C T I O N OF N I - 6 3 ( 9 2 Y E A R ) . 
0 : A C T I V A T I O N D E T E C T O R . 

ir5fERi:=ir=== = 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 = 

1 0 0 . KEV 1 0 . O X a j S K B I . AEC 
ANL 

O: ENERGY R E Q U E S T E D I S A M A X I M U M VALUE 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 . 

2 9 COPPER 6 3 C A P T U R E CROSS S E C T I O N 

2 7 0 2 5 . 3 MV 1 . 0 0 KEV USA P . B . H E M M I G AEC 6 7 1 0 0 

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 ABOVE 
T H E R M A L . 

O : FOR D E T E C T O R A P P L I C A T I O N S . 

2 7 1 1 . 0 0 K E V USA W . N . M C ELROY HED 

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

2 FR H . T E L L I E R 

0 : D E T E C T O R . 
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2 9 COPPER 6 3 

2 7 4 1 4 . 0 MEV 

2 7 5 1 1 . 9 MEV 

1 2 . 0 MEV 

2 0 . 0 MEV 

1 6 . 4 MEV 

FOR NEUTRON Y I E L D M O N I T O R . 
A FEW DATA A V A I L A B L E . 

o : FOR NEUTRON Y I E L D M O N I T O R . 
L A R G E D I S C R E P A N C I E S AMONG D A T A . 

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

FOR N E U T R O N 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 . 

G R E A T E R THAN 1 0 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 . 

S T A T U S T 

UNDER C O N T I N U O U S R E V I E W BY I N D C . S E E A P P E N D I X A . 

2 9 ~ C 0 P P E R ~ 6 3 NEUTRON N 7 ALPHA 

6 . 0 0 MEV 1 8 . 0 MEV 1 0 . OX W . N . M C ELROY 

U : R E Q U I R E D I S A C T I V A T I O N . 
0 : FOR USE AS A F L U E N C E M O N I T O R . 

6 . 1 0 MEV 1 1 . 3 MEV EUR N E U T R O N 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 N E U T R O N F L U E N C E M C N I T O R . 

S T A T U S 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

N E U T R O N C A P T U R E - C R 5 S S ~ S E C T I 0 N ~ 

2 7 8 2 5 . 3 M V , 1 . 0 0 KEV P . B . H E M M I G 

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 , 
o : FOR .DETECTOR A P P L I C A T I O N S . 

6 7 1 0 0 2 

5 P E R C E N T A B O V E . 

2 9 C O P P E R 6 5 

1 2 . 0 MEV J A P Y . K A N D A K Y U 

o : FOR NEUTRON Y I E L D M O N I T O R . 

2 8 0 1 5 . 0 MEV 2 0 . 0 MEV 

o : FOR NEUTRON Y I E L D M O N I T O R . 
LARGE D I S C R E P A N C I E S AMONG D A T A . 

3 0 Z I N C 6 4 

2 8 1 1 4 . 0 MEV 

3 0 Z I N C 6 4 

2 8 2 2 . 3 0 MEV 

2 8 4 1 4 . 0 MEV 

I N C I D E N T ENERGY R E S O L U T I O N 2 0 0 K E V . 
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 AND CROSS 

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

7 . 8 0 MEV N E U T R O 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 
M E T H O D S . 

ABOUT 2 0 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 . 

3 1 G A L L I U M N E U T R O N N . 2 N 

28 3 1 5 . 0 MEV 2 0 . O X 2 F R C . P H I L I S BRC 7 4 2 0 3 8 

3 1 G A L L I U M 6 9 NEUTRON 

IIZ 
II 

A : I N C I D E N T ENERGY R E S O L U T I O N 2 0 0 K E V . 
0 : 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 AND CROSS 

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

3 6 K R Y P T O N 8 3 T O T A L C R O S S S E C T I O N 

2 8 5 1 . 0 0 MV 1 . 0 0 KEV 1 0 . OX N . S T E E N 
R . E H R L I C H 

BET 
KAP 

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 1 0 P E R C E N T . 

0 : FOR F I S S I O N PRODUCT A B S O R P T I O N C A L C U L A T I O N . 
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ig=RS?5¥gs=i"===== 

2 8 6 1 . 0 0 MV 1 . 0 0 K E V N . S T E E N 
R . E H R L I C H 

BET 
K A P 

0 : T H E R M A L CROSS S E C T I O N AND R I W A N T E D . 
A : E N E R G I E S ABOVE 1 E V 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 F I S S I O N PRODUCT A B S O R P T I O N C A L C U L A T I O N . 

" N E U T R O N " ™ = C A P T U R E " C R O S S " S E C T 

2 8 7 1 . 0 0 KEV FR C . P H I L I S 

o: FOR A C T I V A T I O N . 

7 4 2 0 4 0 

ir^llBioirir N E U T R O N 

2 8 8 1 C . 0 MEV 

=5fa?66ir 

2 FR C . P H I L I S BRC 

0 : P R O D U C T I O N OF R B - 8 4 < 3 3 D A Y ) . 
O : A C T I V A T I O N D E T E C T O R . 

=6TPflSISfisc=lcsif!r^5ll=SlefT§s======= 

2 8 9 2 0 0 . KEV 1 . 5 0 MEV A R . 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 S . O 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 E X I S T I N G D A T A . 

2 9 0 7 . 0 0 MEV 

I R C O N I U M 

1 4 . 0 MEV USA R . E H R L I C H KAP 

" N E U T R C 

A : ENERGY R E S O L U T I O N 2 . 5 P E R C E N T . 

~ 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 9 1 4 . 0 0 MEV 7 . 0 0 MEV J A P H . N A K A M U R A F E 7 0 2 

A : ACCURACY R E Q U I R E D T O B E T T E R T H A N 2 0 . 0 P E R C E N T . 
0 : FOR I N V E S T I G A T I O N S OF L E V E L D E N S I T Y P A R A M E T E R S . 

S B = ! ! S E B S F O S = = = =SE5fBSS= ===iSi6imgim§!S=iiEf!5ir 

2 9 2 5 0 0 . EV 1 5 . 0 MEV 2 5 . 0 * FR J . Y . B 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 . 

s r n m m r = = 
= = = = C A P T U R 1 = E R O I S = S 1 C T I O N = = = 

2 9 3 2 5 . 3 1 . 0 0 KEV USA G . T . O R TON RL 6 7 1 0 0 5 

o : FOR REACTOR M O O E R A T I O N AND R E A C T I V I T Y E F F E C T S . 

2 9 4 3 . 0 0 KEV 1 0 . 0 MEV 1 5 . O X USA R . E H R L I C H K A P 6 9 1 

o : FOR REACTOR M O D E R A T I O N AND R E A C T I V I T Y E F F E C T S . 
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 FOR N E U T R O N 

E N E R G I E S L E S S T H A N 2 5 K E V . 
TO RE 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 FROM 

2 5 K E V TO 1 M E V . 
NO D A T A A V A I L A B L E ABOVE 1 M E V . 

2 9 5 2 5 . 0 

? r ! f 5 E S S ! u = f i = = = = 

H . T E L L I E R 

0 : C L A D AND S T R U C T U R E MATER I / 
M: NEW R E Q U E S T . 

= = ===RlC?S6S=I5rIlToS=£l5lI=llE¥TBr= 

2 9 6 3 . 0 0 MEV 

f6=frseBs!os==== 

5NALP 

a : 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 . 
A : I N C I D E N T AND E X I T 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 : FOR D E S I G N OF P R E S S U R I Z E D WATER R E A C T O R S U S I N G Z R . 

="la¥SSs=== = = " = C A P T U R E = R E S O N A N C E = F N T E G R A L = = = = 

2 9 7 0 . 5 3 EV 5 . O X T R . E H R L I C H KAP 

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 . 

2 9 8 0 . 5 0 EV FR H . T E L L I E R 

o : C L A D . AND S T R U C T U R E M A T E R I A L 
M: NEW R E Q U E S T . 

j5=!fSe5RT0R=IS = =-=5Ts?igfE-LEvirif§ugTGSi=?iNÊ ^ 

R . E H R L I C H 6 9 1 1 5 2 

a : J AND P I FOR A L L L E V E L S L E S S T H A N 5 MEV R E Q U I R E D . 
0 : F O R 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 

AND N . P . 
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1 — Z :—^ ^======—======= 

3 0 0 5 . 0 0 MEV 1 5 . 0 MEV 3 . OX 1 USA N ' S V I E N 1 " 5 § 1 ? 

0 : TO RESOLVE 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 . 

4"zfRC0NIUM~90 NEUTRON D T F F E R E N T T AL~ EL AST I C~CROSS~SECf ION 

3 0 1 1 0 0 . KEV 1 0 . 0 MEV 1 0 . O X 1 USA . S T E E N B E T 7 2 1 0 6 0 

0 : S C A T T E R I N G FROM SEPARATED I S O T O P E S 9 0 - 9 1 , 9 2 - 9 4 , A N D 
9 6 I S D E S I R E D , 

o : TO CHECK T H E S H E L L EFFECT ON THE O P T I C A L 
P O T E N T I A L . 

TO D E R I V E U S E F U L O P T I C A L MODEL P A R A M E T E R S . 

3 : 2 1 4 . 0 MEV 1 5 . O X 2 USA R . E H R L I C H KAP 

O : R E S O L V E D I S C R E T E L E V E L S UP TO 3 MEV E X C I T A T I O N . 
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 DEPENDENT C O U P L I N G 
BETWEEN GROUND AND E X C I T E D S T A T E S . 

3 0 3 5 . 0 0 MEV 

o: TO D E T E R M I N E THE S P L I T OF T O T A L ZR CROSS S E C T I O N 
BETWEEN E L A S T I C AND I N E L A S T I C . 

i o " Z I R C O N ! u M = 9 0 NEUTRON = ~ R E S O N A N C E ~ P A R A M E T E R S = 

1 5 . 0 MEV 1 0 . O X 2 USA R . EHRL^ICH KAP 

0 : E L A S T I C AND GAMMA W I D T H S WANTED. 
ENERGY TO I N C L U D E LOWEST RESOLVED R E S O N A N C E . 

0 : NEEDED TO V E R I F Y E X I S T I N G MEASUREMENTS. 
D I S C R E P A N C I E S S T I L L E X I S T . 

ir!!ilE65!5=M=5r==========5iof6dS=======ra 

3 0 5 0 . 5 0 EV 2 0 . OX 2 USA R . E H R L I C H 

o : NEEDED FOR E V A L U A T I N G MEASUREMENTS AND 
RESONANCE P A R A M E T E R S . 

5r!ffe5s!afi=T=========""=============™ 

A R . E H R L I C H KAP 6 9 1 1 

0 : L E V E L S FROM 1 . 0 TO 3 . 0 MEV WANTED. 
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 . 

?ririeBST5r5r==========5iof^ 

30 7 2 . 0 0 MV 1 0 0 . EV 1 0 . O X 2 TUK C . E R T E K CNA 

O : FOR R E A C T I V I T Y E F F E C T 

SB=iTBCBSigS=iT===========ni0TnSS=============5fFPSsiSf 

3 0 8 1 0 0 . KEV 1 0 . 0 MEV 1 0 . O X 1 USA N . S T E E N BET 7 2 1 0 6 3 

o : S C A T T E R I N G FROM S E P A R A T E D I S O T O P E S 9 0 - 9 1 . 9 2 - 9 4 , 
AND 9 6 I S D E S I R E D . 

0 : 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 . 

TO D E R I V E U S E F U L O P T I C A L MODEL P A R A M E T E R S . 

Sp=ZT>5CDRTOir9T = == ==== ====fl^ 

3 0 9 1 4 . 0 MEV 1 5 . O X 2 USA R . E H R L I C H K A P 6 9 1 1 5 3 

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 : 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 DEPENDENT C O U P L I N G 
BETWEEN GROUND AND E X C I T E D S T A T E S . 

ir!rSeBs!oii=?r==========iiIo?^ 

3 1 0 5 . 0 0 MEV 1 5 . 0 MEV 1 0 . O X 1 USA N . S T E E N B E T 7 

O : TO D E T E R M I N E THE S P L I T OF THE T O T A L ZR CROSS 
S E C T I O N BETWEEN E L A S T I C AND I N E L A S T I C . 
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sr!r5eBRroriT===========SloT§ar====^ 

1 0 . o x 2 TUK ca:!§tY!S ESS 
o: FOR R E A C T I V I T Y EFFECTS MEASUREMENTS. 

i 0 = z f R C 0 S l u S - 9 1 = =5lG?§c 7AUPHA 

3 0 . OX 

^meSiifaiirir 

1 0 . 0 KEV 

1 5 . 0 KEV 

USA R . E H R L I C H 

ESONANCE PARAMETERS 

USA R . E H R L I C H KAP 
o: E L A S T I C AND GAMMA WIDTHS WANTED. 

ENERGY TO INCLUDE LOWEST RESOLVED RESONANCE. 
O: NEEDED TO RESOLVE DISCREPANCIES BELOW 4 KEV AND 

TO EXTEND RESOLVED RANGE TO 10 KEV. 

USA N . S T E E N BET 

O: E L A S T I C AND GAMMA WIOTHS WANTED. 
ENERGY TO INCLUDE LOWEST RESOLVED RESONANCE. 

0 : NEEDED TO RESOLVE DISCREPANCIES BELOW 4 KEV AND 
TO EXTEND RESOLVED RANGE TO 15 K E V . 

M: NEW REQUEST. 

?rffse§Sfas=ff= :5fldr============55PToirSllB555El=!STlSIIc==== 

USA R . E H R L I C H KAP 

o: V E R I F I C A T I O N OF E X I S T I N G DATA REQUIRED. 

iB=!!§EBsioril= = ~ ™ " = = = ~ 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 RGY, S P I N . P A R I T Y ) 

USA R . E H R L I C H K A P 6 9 1 1 6 1 

o : J AND P I FOR ALL LEVELS LESS THAN 4 MEV REQUIRED, 
o : FOR CALCULATING COMPOUND ELASTIC AND I N E L A S T I C . 

irmed5f5r5r 

USA N . S T E E N 

1: SCATTERING ON SEPARATED ISOTOPES I S DESIRED TO 
CHECK THE SHELL EFFECT ON THE OPTICAL POTENTU 
AND DERIVE USEFUL PARAMETERS. 

i5=!!5EBS1G5=ii== "^ISfSg""" ====5^Bm=D!PPlSl^75t=1SICllfiE=c65iriSri5N= 

USA R . E H R L I C H KAP 

a : RESOLVE DISCRETE LEVELS TO 2 MEV E X C I T A T I O N . 
O: TO COMPUTE D I R E C T - I N E L A S T I C SCATTERING AND 

INVESTIGATE ISOTOPIC SPIN-DEPENDENT COUPLING 
BETWEEN GROUND AND EXCITED STATES. 

frz!ieBRTOsrir=== ==5iof S S F T = = = = ====fSKgrSrPPfSfsfuC=rsfC5lffE=EI§irilef!Br== 

319 5 . 0 0 MEV 1 5 . 0 MEV 10 .OX USA N .STEEN BET 7 

O: TO DETERMINE THE S P L I T CF THE TOTAL ZR CROSS 
SECTION BETWEEN ELASTIC AND I N E L A S T I C . 

4=5=z=fle55?GS=II===== FGfS55== = R f l 0 N A N E F p A R A M l f l R S = = = 

1 5 . 0 MEV 1 0 . O X 1 USA KBIPT 
a: NEUTRON AND CAPTURE WIDTH NEEDED. 

ENERGY TO INCLUDE LOWEST RESOLVED RESONANCE, 
o : V E R I F I C A T I O N OF E X I S T I N G DATA REQUIRED. 

r6=!!IE85!GS=5l= =====SlGf565= ™==e£P=fGR=i=R=fidN^ER iSf!5R5C==== 

321 0 . 5 0 EV 'ISA R . E H R L I C H KAP 

o : N E E D E D FOR E V A L U A T I N G M E A S U R E M E N T S . AND 
RESONANCE P A R A M E T E R S . 

?6=I!6E65tgsW UTRON 
= E X L F U L L = E S 5 I R I L E F I O 5 = 

322 1 . 0 0 KEV USA R.E.SCHENTER HED 741 

o: CALCULATION OF F I S S I O N PRODUCT POISON FOR FAST 
REACTORS. 

3 2 3 1 0 0 . EV 4 0 0 . KEV 3 0 . O X 2 JAP S . I I J I M A 
H.MATSUNOBU 

N I G 
SAE 

0 : FOR FAST REACTOR CALCULATIONS. 
NO EXPERIMENTAL DATA ABOVE 100 E V . 
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ir!!S!gSI05=fi========== 

ft R . E H R L I C H KAP 6 9 1 1 6 : 

o : J AND P I FOR ALL LEVELS LESS THAN 4 MEV REQUIRED, 
o: FOR CALCULATING COMPOUND ELASTIC AND I N E L A S T I C . 

40 Z I R C O N I U M " 9 4 NEUTRON ~ D IFFERENTIAL ELASTIC CROSS SECTION 

3 2 5 5 . 00 MEV 1 5 . 0 MEV 

0 : SCATTERING ON SEPARATED ISOTOPES I S DESIRED TO 
CHECK THE SHELL EFFECT ON THE OPTICAL POTENTIAL 
AND DERIVE USEFUL PARAMETERS. 

i6=!TiES5!or§r = N E U T R O N " "ss5o:xi=5TFFiiismEMstL*im 

3 2 6 1 4 . 0 MEV R . E H R L I C H K A P 

0 : RESOLVE DISCRETE LEVELS UP TO 2 MEV E X C I T A T I O N . 
O; TO COMPUTE DIRECT I N E L A S T I C SCATTERING AND 

INVESTIGATE ISOTOPIC SPIN-DEPENDENT COUPLING 
BETWEEN GROUND AND EXCITED STATES. 

iF=5f!E55!oS=5$= ====SiOTSSS== 

32 7 5 . 0 0 

o : TO DETERMINE S P L I T OF THE TOTAL ZR CROSS SECTION 
BETWEEN NONELASTIC AND E L A S T I C . 

NEUTRON ==RESONANCE~PARAMETERS~ 

?rmEgjqf55W 

1 5 . 0 MEV A R . E H R L I C H KAP 6 9 1 1 6 2 

0 : NEUTRON AND CAPTURE WIDTH NEEDED. 
o : V E R I F I C A T I O N REQUIRED INCLUDES RECENT RPI RESULTS. 

= = = = ~ = Niu?R5N = = = = = = = = = = = = =S5F?0! i = CROSS =I ! c f?ON = 

32 9 1 . 0 0 EV 1 0 . 0 KEV N .STEEN 6 7 1 0 1 0 

GREATER THAN 
10 AND 100 

RADIOACTIVE TARGET, 65 DAY. 
THERMAL CROSS SECTION AND R I WANTED. 
ACCURACY 10 PERCENT I F CROSS SECTION 

130 BARNS AND 20 PERCENT I F BETW 
BARNS. 

ENERGIES ABOVE 1 EV OF INTEREST TO GIVE 10 PERCENT 
IN RESONANCE INTEGRAL I F GREATER THAN 1000 
BARNS AND 20 PERCENT I F BETWEEN 100 AND 1000 
BARNS. 

THE DECAY I S TO AN IMPORTANT F I S S I O N PRODUCT. 

330 0 . 5 0 EV 1 0 . 0 KEV R . E H R L I C H K A P 6 7 1 0 1 1 
RADIOACTIVE TARGET, 65 DAY. 
THERMAL CROSS SECTION AND R I WANTED. 
ACCURACY 10 PERCENT I F CROSS SECTION GREATER THAN 

100 BARNS AND 20 PERCENT I F BETWEEN 10 AND 100 
BARNS. 

ENERGIES ABOVE 1 EV OF INTEREST TO G I V E 10 PERCENT 
I N RESONANCE INTEGRAL I F GREATER THAN 1000 
BARNS AND 20 PERCENT I F BETWEEN 100 AND 1000 
BARNS. 

THE DECAY I S T 0 AN IMPORTANT F I S S I O N PRODUCT. 

331 2 5 . 3 

A: ACCURACY 
0 : F I S S I O N P 

EQUIRED 20 BARNS. 
DDUCT. UNKNOWN CROSS SECTION. 

332 1 . 0 0 KEV 1 0 . 0 MEV A R.E .SCHENTER HED 741 

Q: RADIOACTIVE TARGET, 6 5 . 5 DAY. 
o: CALCULATION OF F I S S I O N PRODUCT POISON FOR FAST 

REACTORS. 

4 6 = i l R C O N I u f i = i r = = =SIoff55== 

3 3 3 3 0 0 . EV \ R . E H R L I C H KAP 7 4 1 0 1 
o : NEUTRON AND GAMMA WIDTHS REQUIRED. 
0 : NEEDED TO VERIFY MEASUREMENT ON 300 EV RESONANCE 

AND REMOVE D ISCREPANCIES . 

Srs'sUBs""" " N E U T R O N " = T O T A L = C R O S S " S 1 C T I O N = 

3 3 4 2 . 0 0 

4 1 N IOBIUM 9 3 

1 0 . O X 
CCKAA K £:^tyaeRk 

0 : FOR REACTIV ITY EFFECTS MEASUREMENTS. 

ELASTIC CROSS"SECTTON 

3 3 5 2 5 . 3 MV 2 0 . 0 MEV 2 I N D G.B.GARG TRM 7 5 3 0 4 3 

0 : REQUIRED FOR STRUCTURAL-MATERIAL CALCULATIONS. 

F I S S I O N L I S T . PAGE I I . 26 



IT=STblT05=IS=== = S E U T 9 0 S = = 
— — — — — — — — — — —— —— —— —— — WW — — — — ™ = 

INELASTIC CROSS SECTION 

1 5 . 0 MEV 

8 . 0 0 MEV 

SWT J.BRUNNER WUR 6 9 2 1 5 5 
o: FORMATION OF THE 3 . 7 YEAR ISOMER <E• = 2 9 K E V ) . 
o : FOR FAST FLUX MEASUREMENTS. 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

EUR NEUTRON DOSIMETRY GROUP GEL 7 4 2 1 2 1 

0 : PRODUCTION OF 3 . 7 YEAR ISOMER NEEDED. 
0 : PROMISING FAST NEUTRON FLUENCE MONITOR DUE TO LOW 

THRESHOLD ENERGY. 

IND G.B.GARG TRM 7 5 3 0 4 4 

0 : REQUIRED FOR STRUCTURAL-MATER IAL CALCULATIONS. 

UNDER CONTINUOUS REVIEW BY INDC. SEE APPENDIX A . 

?r=s!5l!5s=9r== O N ' C R O S S S E C T I O N " 

FR J . Y . B A R R E CAD 

0 : FOR FAST REACTOR CALCULATIONS. 

irs!Biiori5=============Riof5§s= ====es?FUII=e§O!i=ffe?F§N== 

1 . 0 0 KEV P . B . H E M M I C 
£NELC 

Q : L 
A : A 

OOK F O R N O N - L / V BELOW 1 E V . 
CCURAC 5ACY - 5 PERCENT IN CALCULATED D ILUTE AND 

SELF-SHIELDED RESONANCE INTEGRAL. 
O: FOR FAST REACTOR CALCULATICNS, TO RESOLVE 

DISCREPANCIES I N THERMIONIC REACTOR WORTHS. 

C.G.CAMPBELL WIN 

FOR FAST REACTORS. 

3 4 2 3 NEUTRON DOSIMETRY GROUP GEL 

0 : PRODUCTION OF N B - 9 4 ( 2 0 0 0 0 YEARS) WANTED. 
O: POSSIBLE LONG TERM FLUENCE MONITOR. 

C . E R T E K 
I S cEJJ A . I S Y A R CNA 

0 : FOR REACTIV ITY EFFECTS MEASUREMENTS. 

2 5 . 3 MV 2 0 . 0 MEV D G.B.GARG TRM 7 5 3 0 4 5 

O: REQUIRED FOR STRUCTURAL-MATERIAL CALCULATIONS. 

STATUS 

UNDER CONTINUOUS REVIEW BY INDC. SEE APPENDIX A . 

5 T = N f S l ! u " l i = = " " = = = = = = = N l u f s § s = = = = " = = = " = " r i N " 

1 5 . 0 MEV R NEUTRON DOSIMETRY GROUP GEL 742 

o : FOR NEUTRON DOSIMETRY USING SPECTRUM UNFOLDING 
METHODS. 

GREATER THAN 10 PERCENT DISCREPANCY BETWEEN 
INTEGRAL AND D IFFERENTIAL MEASUREMENTS. 

STATUS 

UNDER CONTINUOUS REVIEW BY INDC. 

n=s?6lf5fi=!i=============5lD?!§5===== 
N D I X A . 

sSfoirEssif^iEffsr 

3 4 6 2 5 . 3 2 U S A R . E H R L I C H KAP 

RADIOACTIVE TARGET - 35 D. 
THERMAL AVERAGE WILL BE USEF 
WANT 2 0 PERCENT ACCURACY I F ABSORPTION 

SECTION I S 10 TO 100 B . 10 PERCENT I F GREATER, 
o : DECAYS TO AN IMPORTANT F I S S I O N PRODUCT POISON. 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

4 2 = M0L Y B D E N U M " 

3 4 7 1 . 5 0 

ff=fi6CflSisar== 

= N E U T R O N " = = = = L N E R G Y = O F F F L R L N T I A L = T N 1 L 5 S T I C = C R 0 S S = I | C T ; I 0 N = = 

" N E U T R O N " 

SBfe 
0 : TOTAL INTEGRAL OVER 4 P I REQUIRED. 

SPECTRA AT SEVERAL ANGLES I F S I G N I F I C A N T L Y 
ANISOTROPIC . 

A : ENERGY RESOLUTION OF PRIMARY AND SCATTERED 
NEUTRONS 20 PERCENT. 

"ABSORPTION"CROSS SECTION 

FR J . Y . B A R R E CAD 

0 : F3R FAST REACTOR CALCULATIONS. 
7 1 2 0 4 0 

F I S S I O N L I S T . PAGE I I . 27 



3 4 9 I C C . EV L . C C M E V 1 UK C . G . C A M P B E L L W I N 

a : A C C U R A C Y 1 0 P E R C E N T TO I O C K E V , 2C P E R C E N T A B O V E . 
0 : - OR F A S T R E A C T O R S . 

3 5 0 L . C C K F V 1 . 0 0 MEV 1 0 . C X 3 USA P . B . H E M M I G 

• : T O 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 . 

4 2 M O L Y B D E N U M N E U T R O N N . P 

" 3 5 1 1 4 . C MEV I T . O X 2 GER W E L L E R 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
4 2 M O L Y B D E N U M 9 2 N E U T R O N T O T A L C R O S S S E C T I O N 

3 5 2 2 5 . 2 " V 1 5 . 0 " E V 1 0 . X 2 J A P T . H O J U Y A M A 

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 
M : NEW R E Q U E S T . 

4 2 MPL YB D E N U M 9 2 " ~ N E U T R O N I N E L A S T I C CROSS S E C T I O N 

1 5 . C MEV 2 ? . X 2 J A P T . H O J U Y A Y 

0 : - 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 
m : NEW R E Q U E S T . 

3 5 4 2 5 . 2 " V 1 5 . C M E V 2 0 . % 2 J A P T . H O J U Y A M A 

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 
m : NEW R E Q U E S T . 

3 5 5 2 5 . 2 MV 1 5 . 0 MEV 1 0 . X 2 J A P T . H O J U Y A M A 

0 : FOR F A S T R E A C T C F I C A L C U L A T I O N S 
M : NEW R E Q U E S T . 

1 5 . 0 M E V 2 C • X 2 J A P T . H O J U Y A M A 

0 : F O R F A S T R E A C T O R C A L C U L A T I C N S 
M : NEW R E Q U E S T . 

3 5 7 2 5 . 2 MV 1 5 . 0 MEV 2 0 . X 2 J A P T . H O J U Y A M A 

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 
m : NEW R E Q U E S T . 

1 5 . 0 MEV 3 C . X 2 J A P T . H O J U Y A M A 

0 : - OR F A S T R E A C T O R C A L C U L A T I C N S 
m : NEW R E Q U E S T . 

3 5 9 2 5 . 2 " V 1 5 . 0 MEV 3 0 . X 2 J A P T . H O J U Y A K 

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 
M : NEW R E Q U E S T . 

3 6 0 2 5 . 2 MV 1 5 . 0 M E V 1 0 . X 2 J A P T . H O J U Y A M A 

o : FOR F A S T R E A C T O R C A L C U L A T I C N S 
M : NEW R E Q U E S T . 

4 2 M 0 L Y B D E N U M ~ 9 5 " 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 ™ 

1 5 . 0 MEV 2 0 . X 2 J A P T . H O J U Y A M A 

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 
M : NEW R E Q U E S T . 
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=slofS5S== C A P T U R E ' C R J S S S E C T I O N -

3 6 2 5 0 . C K E V 

4 2 M O L Y B D E N U M 9 5 

J A P S . I I J I M A 
M A T S U N O B U 

T . H O J U Y A M A 
211 

I E . : M E V 2 C . X 

U : D E S I R E D W I T H L O W E R P R I O R I T Y F O R W I D E R E N E R G Y R A N G E 
J : F O R F A S T R E A C T O R C A L C U L A T I C N S . 

J A P T . H C J U Y A M A 

o : F C K F A S T R E A C T O R C A L C U L A T I O N S 
RI: N E W R E Q U E S T . 

4 2 M O L Y B D E N U M 9 5 N E U T R O N ~ N , A L P H A 

3 6 4 2 5 . 2 MV 1 5 , C M E V 2 0 . X J A P T . H O J U Y A M A 

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 
M : N E W R E Q U E S T . 

II=S5:9lBIS05=5i= 

3 6 5 0 . 5 C E V 1 0 . 0 K E V 1 0 . C X 2 U S A N . S T E E N 

N E U T R O N T O T A L ~ C R O S S ~ S E C T I 

3 6 6 2 5 . 2 M V 1 5 . C M E V 

= — N E U T R O N " = 

1 5 . 0 MEV 

10 . X J A P T . H O J U Y A M A 

0 : F O R F A S T " F A C T O R C A L C U L A T I C N S 
M : N E K R E Q U E S T . 

= ! 5 I L A ! ? ? C = C ! J S F S I C ? ! G N = ; : 

J A P T . H O J U Y A M A 

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 
M : N E W R E Q U E S T . 

i l = 5!CYl6lRufi=96™ = "lafRo5===="=======5i?f05i=£55ii=llcfi 

3 6 8 1 0 . C K E V 1 0 0 . K E V A U L J . L . S Y M O N D S A U A 6 9 3 C 2 C 

Q : R E S O N A N C E P A R A M E T E R S A N D P - W A V E S T R E N G T H = U N C T I J N 
A L S C - R E Q U I R E D . 

O : F O R 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 A N D A S T F C P H Y S I C £ . 

3 6 9 2 5 . 2 M V J A P T . H O J U Y A M A 

0 : F O R F A S T R E A C T O R C A L C U L A T I C N S 
M : N E W R E Q U E S T . 

4 2 M O L Y B D E N U M 9 6 RON 

3 7 0 2 5 . 2 MV 1 5 . 0 M E V T . H O J U Y A M A 

0 : F O R F A S T R E A C T O R 
M : N E W R E Q U E S T . 

C A L C U L A T I C N S 

=RI5fSSS== =?5?x:"gSii=I!ef!oir= 

3 7 1 2 5 . 2 

SI=sSc?§6fRu5=l7= 

1 5 . 0 M E V 

"15=56" 

1 5 . C M E V 

2 J A P T . H O J U Y A M A M A P 

O : F O R F A S T R E A C T O F C A L C U L A T I O N S 
M : N E W R E Q U E S T . 

" N I L A I ? I C " R O S I " 1 C T = O N = = " " " = " " " = = " 

T . H O J U Y A M A 

0 : - 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 
M : N E W R E Q U E S T . 

Sl=S5C9iBlBBB=l?= =fi!o?BBir =giPTuSl=ERoll=licTI 

3 7 3 6 0 . C K E V 

si=iS5L?g5SsDS=if= 

4 0 0 . K E V 

= = S 1 5 T I B S = = 
=S;1CSRI= 

S . L I J 1 M A 
H . M A T S U N O B U 
T . H O J U Y A M A 

N I G 
SAE 
MAP 

Q : D E S I R E D W I T H L O W E R P R I O R I T Y F O R W I D E R E N E R G Y R A N G E 
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 . 

N O E X P E R I M E N T A L D A T A A B O V E 6 0 K E V . 

3 7 4 2 5 . 2 MV 1 5 . 0 M E V T . H O J U Y A M A 

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 
M : N E W R E Q U E S T . 
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= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 42 MOLYBDENUM 9 8 NEUTRON I N E L A S T I C CROSS SECTION 

1 5 . 0 M E V 3 0 . X 2 J A P T . H C J U Y A M A 

0 : -CR FAST REACTOR CALCULATIONS 
M: NE« REQUEST. 

fl=SS£9lgfsSs=ii==========RI5f55R=============S7scpRs= 

1 5 . C MEV T . H Q J U Y A M A 

0 : FOR FAST RE ACT OR CALCULATIONS 
M: NEW REQUEST. 

irsaLfiolsos"" CAPTURE CROSS SECTION 

377 1 . 0 0 MV 1 . 0 0 K E V 
R ! | H R L ? C H SI5 

Q: RADIOACTIVE TARGET 66 HCURS. 
A : WANT 20 PERCENT ACCURACY I F ABSORPTION CROSS 

SECTION I S 10 TO 100 B , 10 PERCENT IF GREATER. 
ENERGIES ABOVE 1 EV 0= INTEREST TO GIVE 10 PERCENT 

IN RESONANCE INTEGRAL I c GREATER THAN 1000 
BARNS AND 2C PERCENT I F BETWEEN 100 AND 1000 
BARNS. 

o : THE DECAY I S TO AN IMPORTANT F I S S I O N PRODLCT. 

378 2 5 . 3 MV M w.H.wALKER CRC 

A: ACCURACY REQUIRED 600 B . 
o : F I S S I O N PRODUCT, UNKNOWN CROSS SECTION. 

4 2 M O L Y B D E N U M 1 CO TOTAL CROSS SECTION 

1 5 . 0 M E V T . H O J U Y A M A 

o : FOR FAST REACTOR CALCULATIONS 
M: NEW REQUEST. 

=5I5TSSS= =!SiC5Sf!ri55!!=ile?TSr= 

1 5 . 0 MEV T . H O J U Y A K 

o : FOR FAST REACTOR CALCULATIONS 
M: NEW REQUEST. 

4=r55C?l!l55rm======™Eo?5™ 

JAP T.HCJUYAMA MAP 

0 : FOR FAST REACTOR CALCULATICNS 
M: NEW REQUEST. 

5S=Ssc9S5eaas=f?c== 

2 5 . 2 MV 

=r!5T5BFT= 

1 5 . C MEV T . H O J U Y A M A 

0 : FOR FAST REACTOR CALCULATIONS 
M: NEW REQUEST. 

$l = TEiRSIfl06=gl=========:=S10fggfi = = =="?fffGSff=ci?5ll=5fm5r=== 

1 0 . 0 KEV USA N .STEEN BET 
Q: THERMAL CROSS SECTION AND RI WANTED. 

5 0 . 0 KEV 40C-. KEV 
J A P O B U g i i 

Q: DESIRED WITH LOWER PRIORITY FOR WIDER ENERGY RANGE• 
o : FOR FAST REACTOR CALCULATIONS. 

U S A N . S T E E N B E T 7 4 1 0 7 7 

0 : THERMAL CROSS SECTION AND R I WANTED. 
0 : CALCULATION OF F I S S I O N PRODUCT POISON FOR THERMAL 

REACTORS. 

1 .0C KEV 1 0 . 0 MEV 10.OX 1 USA R.E.SCHENTER 

o : CALCULATION OF F I S S I O N PRODUCT POISON FOR FAST 
REACTORS. 

4 0 0 . KEV 2 0 . O X 
H I M A T S U N O B U S A E 

Q : 
o : 

DESIRED WITH LOWER PRIORITY FOR WIDER ENERGY RANGE 
FOR FAST REACTOR CALCULATIONS. 



$$=l0TfilRT0S=f?l====== = Ri3?SBR" ====?lp¥osi=c=ffs5l=iieffSS===================== 

3 8 8 I O C . EV 

jr5Sffiis7orTcr==== 

SIS 
0 : D E S I R E D W I T H LOWER P R I O R I T Y = C F 
O: F 0 3 F A S T REACTOR C A L C U L A T I O N S . 

W I D E R ENERC-Y RANGE 

SiG^ir C A P T U R E CROSS S E C T I 

3 8 9 1 . 0 0 MV 1 . 0 0 KEV 
IAEPT 

A : R A D I O A C T I V E TARGET 4 0 D A Y S . 
A : 2 0 P E R C E N T ACCURACY D E S I R E D I F CROSS S E C T I O N I N 

RANGE 1 0 TO I C O B A R N S . 1 0 P E R C E N T I F L A R G E R . 
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 10 PERCENT 

I N RESONANCE I N T E G R A L I F GREATER T H A N 1 0 0 0 
BARNS AND 2C P E R C E N T I F E E T W E E N 1 0 0 AND 1 0 0 C 
B A R N S . 

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 I N 
THERMAL R E A C T O R S . 

3 9 0 2 5 . 3 MV N W . H . W A L K E R CRC 

A : ACCURACY R E Q U I R E D 3 5 B . 
0 : F I S S I O N P R O D U C T , UNKNOWN CROSS S E C T I O N . 

39 1 1 , C C KEV R . E . S C H E N T E R 7 4 1 0 7 9 

o: 
o : 

R A D I O A C T I V E T A R G E T 3 9 . 6 D A Y . 
C A L C U L A T I O N OF M I S S I O N PRODUCT P O I S O N FOR FAST 

R E A C T O R S . 

? 5 = ? 0 F R L R T 0 H = F F 5 = = =S?df6SR== =csPfoSg=cSsis=iiefrar= 

39 2 1 . 0 0 KEV 1 0 . 0 MEV R . E . S C H E N T E R 

A: R AO I G A C T I V E T A R G E T 4 . 3 5 M I N • 
0 : C A L C U L A T I O N 

R E A C T O R S , 
OF F I S S I O N PRODUCT P O I S O N FOR F A S T 

3 9 3 I C C . EV Sii 
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 : - O R F A S T REACTOR C A L C U L A T I O N S . 

==csPT0Sr«Bi5=fic¥iar== 

1 . 0 0 KEV 

f§=§H55!asr= =========51gtS5S=== 

USA R . E . S C H E N T E R H E C 74 1 

Q: R A D I O A C T I V E T A R G E T 2 . 1 8 H O U R . 
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 FOR F A S T 

R E A C T O R S . 

=e?pfSli=es5ll=iIcfios====== 

1 . 0 0 KEV 

0 : T H E R M A L CROSS S E C T I O N AND R I WANTED. 
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 . 

?!=R=5S6f5S = Tg5= = ™!5iE5!fIE=Es6iriiE?T6ir"== 

1 0 . C MEV 5 . O X 1 GER M . K U E C H L E 

0 : CROSS 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 W A N T E D . 

0 : T H R E S H O L D D E T E C T O R . 

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

0 : P R O D U C T I O N OF 5 7 M I N U T E I S O M E R W A N T E D . 
0 : 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 . 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

S T A T U S 

3 9 8 0 . 5 0 EV 1 . 0 0 KEV 1 0 . O X 2 USA R . E H R L I C H 

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 10 P E R C E N T 
ACCURACY I N RESONANCE I N T E G R A L . 

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 . 

3 9 9 1 . 0 0 MV 1 . 0 0 EV 1 0 . O X 2 USA B . H U T C H I N S 

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 . 

4 0 0 1 . 0 0 . 0 0 KEV 5 . O X 3 DEN C . F . H O E J E R U P R I S 7 1 2 0 4 4 

0 : WANTED FOR F I S S I O N PRODUCT C A L C U L A T I O N S . 

4 0 1 1 0 . C 5 . 0 0 KEV 1 0 . O X 2 FR H . T E L L I E R SAC 

0 : REACTOR C A L C U L A T I O N S . 
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ri=5fi65T0S=To5= 

1 C . C MV 

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

USA 6 • H U T C H I N S 

0 : R A D I O A C T I V E T A R G E T 3 6 H C U R S . 
o : FOR C A L C U L A T I O N OF S S I ON P R O D U C T P O I S O N S . 

CAN W . H . W A L K E R CRC 6 9 1 8 0 5 

A : ACCURACY 5 . P E R C E N T TO 10 E V , 2 0 P E R C E N T A B O V E . 
0 : A V A I L A B L E DATA SUGGEST LARGE RESONANCE NEAR 

C A D M I U M C U T - 0 F = . 
A D D I T I O N A L DATA N E E D E D TO D E T E R M I N E DEPENDANCE ON 

N E U T R C N T E M P E R A T U R E AND E P I T H E R M A L F L U X . 

1 . 0 0 MV 

irHiEcmorreir 

1 . 0 0 KEV 

=5i5?6Sir 

U : R A D I O A C T I V E TARGET 3 5 . 5 HOUR. 
o : 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 . 

====es?fORl=ĉ oiriIcff5s= 

> 5 1 . 0 0 K E V 1 0 . 0 MEV 1 0 . 0 % 1 USA R . E . S C H E N T E R HED 

o : CALCULATION OF F ISSION PRODUCT POISON FOR FAST 
REACTORS. 

4 0 6 1 0 0 . EV 4 0 0 . KEV 2 0 . C X J A P H . 'MATSUNOBU S N * I 

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 . 

NO E X P E R I M E N T A L DATA ABOVE I O C E V . 

5r5SC:l6iOB=T55========="IOTf5N= = = ===ĝ T0if=gS5lS=IISfT5S 

4 0 7 1 . 0 0 MV 1 0 . 0 KEV USA N . S T E E N BET 6 7 1 0 2 C 

U : R A D I O A C T I V E T A R G E T - 7 M I L L I O N Y E A R S . 
A : ABOVE 1 EV WANT RESONANCE I N T E G R A L T O 10 P E R C E N T . 
o : - O R C A L C U L A T I O N O C C I S S 1 0 N PRODUCT P O I S O N S . 

CAN W . H . W A L K E R CRC 

A : ACCURACY R E Q U I R E D 1 0 B A R N S . 
o: PU F I S S I C N P R O D U C T . UNKNOWN CROSS S E C T I O N . 

1 0 . 0 MEV USA R . E . S C H E N T E R HED 7 4 1 

Q : R A D I O A C T I V E TARGET - 6 . 5 M I L L I O N Y E A R S . 
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 FOP FAST 

R E A C T O R S . 

1 0 0 . EV 4 0 0 . KEV 2 0 . C X 

5f=iTE5fH=r?7== === = === ====R?OfS5r=== = 

JAP S:4H£i»oBu "sli 

0 : D E S I R E D W I T H LOWER P R I O R I T Y FCR 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 . 

" C A ^ T O R E - C R O S S = S E C T T O N 

5 . 0 0 KEV USA N . S T E E N B E T 

A : T H E R M A L CROSS S E C T I O N AND R I WANTED. 
O : 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 . 

N T A L P H A " = 

4 1 2 2 5 . 3 M V H U N J . C S I K A I K O S 6 9 3 0 2 1 

o : - O R 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 W A N T E D . 

NEUTRC : A P T U R E " C R O SS S E C T I O N 

4 1 3 1 . 0 0 MV 1 . 0 0 EV 2 USA B . H U T C H I N S GE9 

0 : F I S S I O N PRODUCT P O I S O N . 

4 1 4 1 0 0 . EV 4CC . KEV 3 0 . O X g:U*£SftoBu Sii 
D E S I R E D W I T H LOWER P 
FOR F A S T REACTOR CAL 

5re?DGI5M=iTi===="======RfB?sBi^ 

0 : D E S I R E D W I T H LOWER P R I O R I T Y FOR WIDEP. ENERGY RANGE 
0 : FOR F A S T REACTOR C A L C U L A T I O N S . 

4 9 = I N D I G M = "iC™"" 

FR H . T E L L I E R SAC 

o : C O N T R O L AND P O I S O N . 

= i R l s S ? = B T F F l l l R f l 5 r i N i t l l f i r c S 5 i r i l c T i 0 N = 

4 1 6 4 . 0 0 J A P H . N A K A M U R A FE 7 0 2 

A : ACCURACY 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 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 . 
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" N E U T R C 
= ififLSl?FrcMsf"l£??ON = " 

1 5 . 0 MEV S M . K U E C H L E KFK 6? 

Q : C R O S S S E C T I O N L E A D I N G TC 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 : T H R E S H O L D D E T E C T O R . 

5 . 0 0 MEV 1 5 . 0 MEV T J . B R U N N E R WUR 

o : F O R M A T I O N OF T H E 4 . 5 HOUR ISOMER ( E* 
o : FOR F A S T F L U X M E A S U R E M E N T 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 . 

. 3 3 5 M E V ) . 

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

o : P R O D U C T I O N OF I N - 1 1 5 ( 4 . 5 HOUR) I S O M E R . 
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 . 
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 . 

UNDER C O N T I N U O U S R E V I E W BY I N O C . SEE A P P E N D I X A . 

S T A T U S 

5 0 T I N 1 2 6 

2 5 . 3 MV 

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

W . H . W A L K E R 

A : ACCURACY R E Q U I R E D 1 2 0 B A R N S . 
0 : F I S S I O N P R O D U C T , UNKNOWN CROSS 

6 9 1 8 0 7 

lT=iBf!55S9=TlT= = N E U T R O N = 
=?i?fjii=g55!S=Iig?T5ir== 

1 5 . 0 MEV T . H O J U Y A H 

o : FOR NEUTRON SOURCE C A L C U L A T I O N . 
M : NEW R E Q U E S T . 

lf=S*?TS5*?=fi§= =SIO¥55R== ==emoirsi5§l=Sicfr3fr= 

4 2 2 2 5 . 2 MV 1 5 . 0 MEV P T . H O J U Y A M A MAP 

O : FOR NEUTRON SOURCE C A L C U L A T I O N . 
M: NEW R E Q U E S T . 

= N E U T R O N ~ = 

4 2 3 2 5 . 3 MV N W . H . W A L K E R CRC 

A : ACCURACY R E Q U I R E D 3 0 0 B A R N S . 
U : 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 . 

irsi5f!sS5?=?ir = I Q | 5 ? R 6 I R = = = = =^PFURL=C=R5iriI?frSs 

4 2 4 2 5 . 3 M W . H . W A L K E R CRC 

A : ACCURACY R E Q U I R E D 4 0 0 0 B A R N S . 
0 : F I S S I O N P R O D U C T , UNKNOWN CROSS S E C T I O N . 

6 9 1 8 0 9 

§r¥iCC05T0rTf?==========3I5¥^^ 

4 2 5 1 . 0 0 MV A R . E H R L I C H KAP 6 7 1 0 2 2 

0 : R A D I O A C T I V E T A R G E T 1 0 5 DAY I S O M E R . 
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 . 

O : 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 . 

4 2 6 2 5 . 3 N W . H . W A L K E R CRC 

Q : FOR THE I S O M E R I C S T A T E ( 1 0 5 0 ) . 
A : ACCURACY R E Q U I R E D 9 0 0 B A R N S . 
0 : F I S S I O N P R O D U C T . 

ii=ffcco«T5S=fII=== =Sfa¥5ss====== =Em56i=Emi=iiEfiBir==" 

4 2 7 2 5 . 3 N W . H . W A L K E R CRC 

Q : FOR THE I S O M E R I C S T A T E ( 3 3 D ) . 
A : ACCURACY R E Q U I R E D 1 0 0 0 B A R N S . 
0 : F I S S I O N P R O D U C T . 

ll=flCCOSTOS=Tir= = =====SlDf5§R===== 

4 2 8 2 5 . 3 MV N . S T E E N 6 7 1 0 2 3 

Q : R A D I O A C T I V E T A R G E T 7 8 H O U R S . 
A : ACCURACY 10 P E R C E N T I F CROSS S E C T I O N LARGER T H A N 

2 5 0 0 B A R N S . 
ABOVE 1 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 5 0 0 AND 2 5 0 0 0 BARNS AND 1 0 P E R C E N T 
I F LARGER T H A N 2 5 0 0 0 B A R N S , 

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 . 

F I S S I O N L I S T . PAGE I I . 3 3 



5 3 IODINE 1 27 

429 1 C . 0 MEV 1 4 . 6 MEV EUR NEUTRCN DOSIMETRY GROUP 

0 : 
GEL 

= OR NEUTRON DOSIMETRY USING SPECTRUM UNFOLDING 
METHODS. 

MORE THAN 25 PERCENT DISCREPANCY BETWEEN INTEGRAL 
AND D I F F E R E N T I A L MEASUREMENTS. 

5 3 I O D I N E 129 CAPTURE CROSS SECTION 

4 3 0 1 . 0 0 KEV 1 0 . 0 MEV A R .E .SCHENTER HE D 741 

0 : RADIOACTIVE TARGET - 1 5 . 9 M I L L I O N YEARS. 
0 : CALCULATION OF F I S S I O N PRODUCT POISON FOR FAST 

REACTORS. 

5 3 IODINE 133 CAPTURE CROSS SECTION 

431 1 . 0 0 MV 1 . 0 0 KEV N .STEEN BET 6 7 1 0 2 4 

u : RADIOACTIVE TARGET 21 HOURS. 
A : ACCURACY 10 PERCENT I F CROSS SECTION LARGER THAN 

9C00 BARNS. 
AbOVE 1 EV RESONANCE INTEGRAL WANTED TO 20 PERCENT 

I F BETWEEN 900C AND 9C0C0 BARNS AND 10 PERCENT 
I F LARGER THAN 9 0 0 0 0 BARNS. 

0 : WANTED FOR F I S S I C N PRODUCT POISON CALCULATIONS. 

5 4 XENON 131 CAPTURE CROSS SECTION 

432 1 . 0 0 MV 1 . 0 0 KEV N .STEEN 
B .HUTCHINS 

BE T 
GEB 

0 : THERMAL CROSS SECTION AND RESONANCE INTEGRAL 
WANTED. 

A : ENERGIES ABOVE 1 EV 0= INTEREST TO GIVE 10 PERCENT 
ACCURACY IN RESONANCE INTEGPAL. 

0 : F I S S I C N PRODUCT. 

433 1 0 . 0 MV 5 . 0 0 KEV FR H . T E L L I E R SAC 

0 : REACTOR CALCULATICNS. 

434 I C O . EV 400 . KEV 2C .OX S . I I J IMA 
H.MAT SUNOBU 

NI G 
SAE 

DESIRED WITH LOWER P R I O R I T Y =OR WIDER ENERGY RANGE 
FOR FAST REACTOR CALCULATIONS. 

5 4 XENON 133 CAPTURE CROSS SECTION 

4 3 5 2 5 . 3 MV B.HUTCHLNS GEB 671 

RADIOACTIVE TARGET 5 . 3 DAYS. 
THERMAL OR THERMAL AVERAGE VALUE WANTED. 
WANTED FOR F I S S I O N PRODUCT POISON CALCULATIONS. 

4 3 6 1 . 0 0 MV 1 . 0 0 KEV DEN C . F . H O E J E R U P R I S 

O: WANTED FOR F I S S I O N PRODUCT CALCULATIONS. 

4 3 7 1 . 0 0 MV 5 . 0 0 KEV N . S T E E N BET 

RADIOACTIVE TARGET - 5 . 2 9 DAY. 
THERMAL CROSS SECTION AND RESONANC'E INTEGRAL 

WANTED. 
FOR F I S S I O N PRODUCT POISON CALCULATIONS. 

5 4 XENON 135 CAPTURE CROSS SECTION 

4 3 8 1 . 0 0 MV A R .H .DAHLBERG GA 

Q: RADIOACTIVE TARGET 9 . 1 7 HOUR. 
o: FOR DESIGN OF THORIUM CYCLE REACTORS. 

4 3 9 1 0 . 0 MV 5 . 0 0 KEV FR H . T E L L I E R SAC 

O: REACTCR CALCULATIONS. 

440 1 .0C MV 5 . 0 0 KEV N .STEEN BET 

RADIOACTIVE TARGET - 9 . 1 7 HOUR. 
THERMAL CROSS SECTION AND RESONANCE INTEG 

WANTED TO 3 PERCENT. 
FOR F I S S I O N PRODUCT POISON CALCULATIONS. 

5 4 XENON 135 TOTAL PHOTON PRODUCTION CROSS SECTION 

A R . E H R L I C H KAP 671C 

0 : RADIOACTIVE TARGET 9 . 1 7 HOUR. 
GAMMA RAY SPECTRA WANTED FOR GAMMA RAY ENERGIES 

BETWEEN 1 AND 8 MEV. 
A : GAMMA RESOLUTION 1 0 - 2 0 PERCENT. 
O: NEEDED FOR GAMMA S H I E L D I N G AND HEATING 

CALCULATIONS. 
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IPEIlfSiTTir" =neOT§E 

4 4 2 S C O . EV 1 5 . C MEV 3 C . 0 X F R C . O E V I L L E R S SAC 

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 . 

Il=gll!55=f!!=== 
N E U T R O N - " C A P T U R E CROSS S E C T I C 

4 4 3 1 . C O MV 1 . 0 0 E V USA B . H U T C H I N 

o: 
o : 
M : 

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

14 1 . 0 0 MV USA N . S T E E N 

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

4 4 5 I C O . EV 4 0 0 . KEV 
H I M A T S U N O B U S A I 

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 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 . 

I l = ? f l l U M = l S S = = = = = 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 

4 4 6 0 . 5 0 EV 

Si=el§!5M=Tii== 

L . C C KEV 3 . H U T C H I N S 
N . S T E E N 

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 . 
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?fDirelSll=Il?fiSS================================== 

1 7 1 . 0 0 MV 1 C . C K E V USA N . S T E E N B E T 

0 : R A D I O A C T I V E T A R G E T - 3 . 3 M I L L I O N Y E A R S . 
T H E R M A L C R O S S 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 

W A N T E D . 
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 . 

4 4 8 l . C C KEV USA R . E . S C H E N T E R HED 7 4 1 

0 : R A D I O A C T I V E T A R G E T - 3 . 3 M I L L I O N Y E A R S . 
O : 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 FOP F A S T 

R E A C T O R S . 

4 4 9 I C C . EV 4 0 C • KEV 2 0 . O X J A P S . 1 I J IMA 
H . M A T S U N O B U 

o : D E S I R E D W I T H LOWER P R I O R I T Y F C R W I D E R ENERGY RAN 
O : FOR F A S T R E A C T O R C A L C U L A T I C N S . 

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 . 

iriiSToirri!" =mTIE= 

J A P K . H I S A T A K E 

o : 

T I T 

. 6 . 2 7 6 . 4 , 3 0 2 . R E L A T I V E Y I E L D S O C 5 3 . 2 , 7 9 . 6 . 8 1 . 0 , 1 6 0 . 
AND 3 5 6 . 0 KEV GAMMA RAYS 

0 : I N T E N S I T Y S T A N D A R D S FOR GAMMA RAY M E A S U R E M E N T S . 
M : NEW R E Q U E S T . 

ll=Els!5s=!5r===== 
" C A P T U R E = C R O S S = S E C T I " O N " 

4 5 1 1 . 0 0 KEV 1 0 . 0 MEV USA R . E . S C H E N T E R H E D 7 4 1 

Q : R A D I O A C T I V E T A R G E T - 2 8 4 D A Y . 
0 : C A L C U L A T I O N OF F I S S I C N PRODUCT P O I S O N FOR F A S T 

R E A C T O R S . 

5 9 P R A S E O D Y M I U M N E U T R O N * " " 

4 5 2 1 . 0 0 MV 1 0 . 0 KEV \ N . S T E E N B E T 7 

O : 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 
W A N T E D . 

O : 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 . 
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 . 

5 . 0 0 KEV 

R E S O N A N C E P A R A M E T E R S 

I T Y V . B E N Z I 

O : 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 . 
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 1 5 P E R C E N T . 

6 § = S l o D ? S T u 5 = f ? 5 = — = = = = = " = B E U T S 6 N = = ====EApfuSS=EloII"ilcffoN= 

4 5 4 1 . 0 0 1 . 0 0 K E V 3:S3f!HiNs SIS 
O: T H E R M A L CROSS S E C T I O N A N C R E S O N A N C E I N T E G R A L 

W A N T E D . 
A : E N E R G I E S ABOVE 1 . 0 EV OF I N T E R E S T TO G I V E 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 : 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 . 
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6 C N E O D Y M I U M 1 4 3 C A P T U R E C R O S S S E C T I O N ( C O N T I N U E D ) 

4 5 5 1 0 ? . EV 

4 5 6 1 . C C MV 

m 

Q : D E S I R E D W I T H L O W E R P R I O R I T Y F O R W I D E R E N E R G Y R A N G E 
0 : F O R F A S T R E A C T O R C A L C U L A T I C N S . 

1 . 0 0 K E V 

==?si5?osr&f5frii£fT5r== 

6 I H U T C H I N S 
R . E H R L I C H 

%u 
K A P 

o : 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 . 

A : E N E R G I E S A B O V E 1 . 0 E V 0 E I N T E R E S T T O 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 : F O R C A L C U L A T I O N O F = I S S I O N P R O D U C T P O I S O N S . 

4 5 7 1 . 0 ? K E V 3 . E . S C H E N T E R 

O : C A L C U L A T I O N OF 
R E A C T O R S . 

H E D 7 4 1 C 9 4 

I S S I C N P R O D U C T P O I S O N F O P F A S T 

» 5 8 1 0 0 . E V 

Q : D E S I R E D W I T H L O W E R P R I O R I T Y C Q R W I D E R E N E R G Y R A N G E 
0 : - OR C A S T R E A C T O R C A L C U L A T I O N S . 

N O E X P E R I M E N T A L D A T A F R O M 1 0 0 E V T O 4 0 0 K E V . 

6 0 N E O D Y M I U M 1 4 6 " N E U T R C N = = = = = C A L T G R E = C P 0 I R I L C F I O N 

4 5 9 5 0 0 . EV F R J . Y . B A R R E 

o : B U R N U P S T U D Y . 

C A P T U R E C R O S S S E C T I O N -

460 l . C C MV 1 . 0 0 K E V 5:sE?REkACH 
A . H U T C H I N S 

KBAE? 
G E B 

0 : R A D I O A C T I V E T A R G E T , 1 1 C A Y S . 
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 . 
A : A C C U R A C Y 2 0 P E R C E N T I F A B S O R P T I O N C R O S S S E C T I O N 

I N R A N G E 1 0 T O 1 0 0 B A R N S , 1 0 P E R C E N T I F B E T W E E N 
1 0 0 A N D 1 0 0 C E A R N S A N D 5 P E R C E N T I F L A R G E R . 

E N E R G I E S A B O V E 1 E V O C I N T E R E S T T O G I V E R E S O N A N C E 
I N T E G R A L T O 2 C P E R C E N T I F B E T W E E N 1 0 0 A N D 1 0 0 0 
B A R N S , 1C P E R C E N T I = 1 0 0 0 T O 1 0 0 0 0 B A R N S A N D 
5 P E R C E N T 1 = L A R G E R . 

4 6 1 2 5 . 3 MV N W . H . W A L K E R C R C 

A : R E Q U I R E D W I T H 3 5 0 B A R N A C C U R A C Y . 
0 : F I S S I O N P R O D U C T W I T H U N K N O W N C R O S S S E C T I O N . 

4 6 2 1 . O C MV 1 . 0 0 K E V D E N C . F . H C E J E R U P R I S 

0 : W A N T E D F O R F I S S I C N P R O D U C T C A L C U L A T I O N S . 

53 10 .0 F R H . T E L L I E R 

0 : B U R N U P P H Y S I C S . 

C N E O D Y M I U M 1 4 8 " 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 

1 6 4 S C O . E V 

gV6|gqE?ST0S=Ti»=== =SI5fSgS== 

3 . 0 X 2 FR J . Y . B A R R E 

0 : B U R N U P S T U D Y . 

= = = = = = = = £ = = = = = ! = = = = = = = = ! = = = = = = = = = = = 

4 6 5 1 . 0 0 MV 1 . 0 0 K E V U S A 
3 I H U T C H I N S 

Q : R A D I O A C T I V E T A R G E T - 2 . 6 Y E A R . 
W A N T T O T A L A N D ( N , G A M M A ) F O R F O R M A T I O N O F P M - 1 4 8 

A N D T H E P M - 1 4 8 I S O M E R . 
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 . 
A : E N E R G I E S A B O V E 1 . 0 E V O F I N T E R E S T T O 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 : N E E D E D F O R C A L C U L A T I O N C F F I S S I O N P R O D U C T P O I S O N S . 

4 6 6 1 . 0 0 MV 1 . 0 0 K E V D E N C . F . H O E J E R U P R I S 

0 : W A N T E D F O R 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 . 

4 6 7 1 0 0 . EV 4 0 0 . K E V 2 0 . O X 3:AM£SSOBU Sii 
O : D E S I R E D W I T H L O W E R P R I O R I T Y F O R W I D E R E N E R G Y R A N G E 
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 . 
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5T=SgBRlTB!oS=I5l=========SioT5BS======== = C A P f u R E ~ C R o 5 I ~ i E C f T o N - " 

4 6 8 1 . 0 0 MV 

4 6 9 1 . 0 0 MV 

4 7 0 1 . 0 0 MV 

1 .CO KEV 10 . C X 

1 . 0 0 KEV 1 0 . O X 

1 . 0 0 E V 1 0 . O X 

3:85!EH LNS G§B 

O : R AO I C A C T I V E T A R G E T - 4 1 CAY I S O M E R . 
T H E R M A L CROSS S E C T I O N AND 9 I W A N T E D . 

A : E N E R G I E S ABOVE 1 . 3 EV OF I N T E R E S T TO G I V E 1C 
P E R C E N T I N RESONANCE 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 PRODUCT P O I S O N S . 

USA N . S T E E N 
B • H U T CH LNS GB !£ 

o : R A D I O A C T I V E TARGET - 5 . 3 7 D A Y . 
T H E R M A L CROSS S E C T I O N AND R I WANTED. 
LOOK FOR 1 / V ABOVE 1 E V . 

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 . 

R . E H R L I C H KAP 
U : R A D I O A C T I V E TARGET - 5 . 3 7 D A Y . 

T H E R M A L AVERAGE OR V A L U E AT 0 . 0 2 5 EV W A N T E D . 
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 . 
M: NEW R E Q U E S T . 

4 7 1 5 . 0 0 EV 5 0 0 . E V 2 0 . C X N W . H . W A L K E R CRC 6 9 1 8 1 2 

Q: FOR T H E I S O M E R I C S T A T E < 4 2 D ) . 
A D D I T I O N A L DATA NEEDED T O D E T E R M I N E D E P E N D E N C E ON 

N E U T R O N T E M P E R A T U R E AND E P 1 T H E R M A L F L U X , . 

|T=5lBBifS!oS=Tll= =N1I5TR5N== = ErSfuRE=CROSS=llcT 

4 7 2 1 . 0 " 

4 7 3 1 . 0 0 MV 

1 . 0 0 KEV 2 0 . O X 

1 . 0 0 EV 2 0 . O X 

B ' . H U T E H I N S 115 
R A D I O A C T I V E T A R G E T - 5 3 H O U R . 
T H E R M A L CROSS S E C T I O N AND R I W A N T E D . 
ACCURACY 10 P E R C E N T WANTED I F CROSS S E C T I O N 

GREATER T H A N 1 C 0 0 B A R N S , 2 0 P E R C E N T I F BETWEEN 
1 0 AND 1 0 0 0 B A R N S . 

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 1 0 P E R C E N T I F GREATER T H A N 1 0 0 0 0 
BARNS OR 2 0 P E R C E N T I F BETWEEN 1 0 0 0 AND 1 0 0 0 0 
D A R N S . 

R . E R T R L I C H KAP 

Q : R A D I O A C T I V E TARGET - 5 3 H O U R . 
T H E R M A L AVERAGE OR V A L U E AT 0 . 0 2 5 EV W A N T E D . 

A : ACCURACY 1C PERCENT WANTED I F CROSS S E C T I O N 
GREATER THAN 1COO B A R N S . 2 0 P E R C E N T I F BETWEEN 
1 0 AND 1 0 C C B A R N S . 

M : NEW R E Q U E S T . 

S T = P R 0 9 = F R F 0 H = T 5 I = = = = = = =C$PTDRE=CRQ5i=3EEfTBr= = 

4 7 4 1 . 0 0 MV 1 . 0 0 KEV 1 C . C X 
a I H U T C H H I NS ! 15 

Q : R A D I O A C T I V E TARGET 2 8 H O U R . 
T H E R M A L CROSS S E C T I O N AND R I 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 T O 1 0 P E R C E N T , 

o : - OR 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 . 

ll=i5fiSiH5fi=== = = ==="=*I5™5N==""= 

U : P A R T I A L RAD I AT I C N W I D T H S N E E D E D . 
A : ACCURACY R E Q U I R E D TO B E T T E R T H A N 1 5 P E R C E N T . 

Si=5ffi5Rfo6=T55==== 
" F I E B T 5 8 R = = = TSR = = 

4 7 6 1 4 . 0 MEV 

I N C I D E N T ENERGY R E S O L U T I O N 2 0 0 K E V . 
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 AND CROSS 

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

6i=iSsisSF5srn?== = = R S O W B T T = = E I P F U L I = C R o l i = i i c f i o " 

4 7 7 5 0 0 . EV 2 0 0 . KEV 2 0 . O X 

R E L A T I V E VALUE V E R S U S ENERGY OR V A L U E R E L A T I V E 
T O C A P T U R E I N ANOTHER N U C L E U S SUCH A S U - 2 3 8 . 

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 . 

6i=li55S!0fr!49= = ==RiofgBS== 

4 7 8 1 . 0 0 MV 1 . 0 0 KEV 5 . O X N C . F . H O E J E R U P R I S 

0 : WANTED FOR F I S S I O N PRODUCT C A L C U L A T I O N S . 

4 7 9 1 . 0 0 KEV 1 0 . 0 MEV 1 0 . O X A R . E . S C H E N T E R HED 7 4 1 

0 : 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 FOR F A S T 
R E A C T O R S . 
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Ii=issi5jys=i52===== 
4 8 0 1 0 0 . EV 

5l=i5sIs!o5=rir==== 

= = Y | Y L 5 ° N = = = = = = = = = = = = = C A P T U R | = C R O | S = S E C T I O N = ( C O N T I N U E O ) 

4 0 0 . KEV 

=5lof55ir 

g.-Â iSSoBu 
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 ENERGY RANGE 
0 : FOR F A S T REACTOR 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 DATA E X C E P T A MEASUREMENT AT 
3 0 K E V . 

TURE CROSS S E C T T E N 

31 1 . 0 0 MV 

sri^moinrir 

N . S T E E N 
A . H J T C H I N S G I B 

Q: T H E R M A L CROSS S E C T I O N AND R I WANTED. 
A : ACCURACY R E Q U I R E D - 2 TC 5 P E R C E N T . 

E N E R G I E S ABOVE 1 E V OF I N T E R E S T TO G I V E RESONANCE 
I N T E G R A L TO B E T W E E N 2 AND 3 P E R C E N T . 

0 : = OR 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 . 

=gsgfulf=ei§il=lle!!§ir==== 

4 8 2 1 . 0 0 MV 1 . 0 0 KEV 
I . ' H I T C H I NS I I S 

R A D I O A C T I V E T A R G E T - 9 3 Y E A R S . 
T H E R M A L CROSS S E C T I O N AND R I W A N T E D . 
D E S I R E D ENERGY R E S O L U T I O N 5 P E R C E N T . 
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 1 0 P E R C E N T . 
WANTED 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 . 

4 8 3 1 0 . 0 MV 5 . 0 0 KEV FR H . 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 . 

4 8 4 1 . 0 0 KEV 1 5 . 0 MEV A R . E . S C H E N T E R H E D 7 4 1 

Q : R A D I O A C T I V E T A R G E T - 9 3 Y E A R S . 
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 FOR FAST 

R E A C T O R S . 

4 8 5 1 0 0 . EV 

s r i m i ! o i r T i r = 

4 0 0 . K E V 

====SI5f5dS= 

H I M A T S U N O B U Zli 

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 ENERGY RANGE 
0 : FOR F A S T REACTOR C A L C U L A T I O N S . 

==es??o§f=cs§!!=Ife?T5ir 

4 8 6 1 . 0 0 

ll=isSSBTOs=1iS== 

4 8 7 1 . 0 0 MV 

1 . 0 0 K E V 
B I H U T C H I N S !EEBT 

0 : T H E R M A L CROSS S E C T I O N AND R I W A N T E D . 
A : E N E R G I E S ABOVE I EV OF I N T E R E S T TO G I V E RESONANCE 

I N T E G R A L T O 1 0 P E R C E N T , 
O : F I S S I O N PRODUCT P O I S O N . 

=====5iOTS5FT=== = = = =El0fo?i=cSBII=iKf1Bs== 

4 8 8 1 . 0 0 MV 

39 2 5 . 3 

6 3 = L U I ? O P ! U G = = = " 

1 . 0 0 KEV 

1 . 0 0 KEV 

USA N . S T E E N B E T 6 7 1 0 6 1 

R A D I O A C T I V E T A R G E T - 4 7 H O U R S . 
T H E R M A L CROSS S E C T I O N AND R I W A N T E D . 
ACCURACY OF 1 0 P E R C E N T R E Q U I R E D I F CROSS S E C T I O N 

GREATER T H A N 3 0 0 0 0 B A R N S . 2 0 P E R C E N T I F LOWER. 
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 2 0 P E R C E N T I F BETWEEN 3 0 AND 3 0 0 
BARNS OR 1 0 P E R C E N T I F L A R G E R . 

FOR C A L C U L A T I O N OF F I S S I C N PRODUCT P O I S O N S . 

USA R . E H R L I C H KAP 6 7 1 0 6 2 

Q : R A D I O A C T I V E T A R G E T - 4 7 H O U R S . 
A : ACCURACY OF 10 P E R C E N T R E Q U I R E D I F CROSS S E C T I O N 

G R E A T E R T H A N 3 0 0 0 0 B A R N S . 2 0 P E R C E N T I F L O W E R . 
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 2 0 P E R C E N T I F BETWEEN 3 0 AND 3 0 0 
B A R N S OR 1 0 P E R C E N T I F L A R G E R , 

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 . 

N W . H . W A L K E R CRC 

A : R E Q U I R E D W I T H A 1 0 0 0 0 BARN A C C U R A C Y , 
o : F I S S I O N PRODUCT W I T H UNKNOWN CROSS S E C T I O N . 

" T O T A L - C R O S S S E C T I O N 

4 9 0 1 0 . 0 KEV 

4 9 1 1 . 0 0 EV 

2 . 0 0 MEV 

1 5 . 0 MEV 

5 . O X 

1 5 . O X 

2 GER F . W E L L E R K F K 

2 USA g-.^MYi SI! 
0 : N E E D E D FOR R E S O N A N C E S E L F - S H I E L D I N G . 

69 2 2 5 3 

7 4 1 0 9 7 

4 9 2 1 0 0 . KEV 1 0. 0 1 0 . OX GER F . W E L L E R KFK 
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63EUR0PIUM _ _ _NEUTRON INELAST IC_CROSS SECTION 

493 3 0 . 0 KEV 1 0 . 0 MEV 20 .CX 3 GER F.WELLER KFK 692255 

494 30.C KFV 2 . 0 0 MEV 20.OX 3 GER F.WELLER KC K 692257 

0 : MEASUREMENT OF INELASTIC SCATTERING TO GROUPS OF 
LEVELS REQUIRED. 

63_EUR0PIUM I N E L A i f T c " c R 0 i s _ s I C T I 0 N 

495 2 . 0 0 MEV 1 0 . 0 MEV 20 .OX 3 GER F.WELLER KFK 692258 

63~EUR5PIUM NEUTRON CAPTURE~CROSS~SECTTON 

496 2 0 0 . KEV 2 . 0 0 MEV 10.OX 2 GER F . WELLER KFK 692259 

497 ICO. EV 500 . KEV 10.OX 1 UK C.G.CAMPBELL WIN 732111 

0 : FOR FAST REACTORS. 

498 2 5 . 3 MV 5 . 0 0 KEV 5 . OX 3 FR H .TELL IER SAC 7320 84 

0 : REACTOR CALCULATIONS. 

499 1.CC KEV 1 .00 MEV 5.CX 1 USA P.B.HEMMIG AEC 741099 

50C 1 .00 KEV 1 . 0 0 MEV 10.OX 2 USA P.B.HEMMIG AEC 741102 

0 : RATIO GROUND STATE TO ISOMER CAPTURE WANTED. 

501 1 .OC KEV 1 .CO MEV 1C .OX 2 USA P.B.HEMM^G AEC 741100 

53=E0ff 5PTU9=f5f "==== = ""RE0TR0R= = ==" = = === = = = == = = ==== == =========== = = = 

5? 2 2 0 . 0 EV - 200 . EV 10.OX 2 GER F.WELLER KFK 692260 

o : NEUTRON AND CAPTURE WIDTH NEEDED. 

—ZIIZZ= — 
503 1 . 0 0 MV 1 . 0 0 KEV 2 USA B.HUTCHINS GEB 671064 

A: ACCURACY OF 2 PERCENT NEAR THERMAL AND 5 PERCENT 
ABOVE. 

ENERGIES ABOVE 1 EV OF INTEREST TO GIVE 
RESONANCE INTEGRAL TO 10 PERCENT. 

0 : FOR CALCULATION OF FISSION PRODUCT POISON. 

504 I . 0 0 EV 5 . 0 0 KEV 10.CX 3 FR H .TELL IER SAC 732085 

0 : REACTOR CALCULATIONS. 

505 l .CC MV 5 . 0 0 KEV 10.OX 2 USA N.STEEN BET 741104 

O: THERMAL CROSS SECTION AND RI WANTED, 
o: FOR FISSION PRODUCT POISON CALCULATIONS. 

506 1 .00 KEV 1 . 0 0 MEV 5.OX 1 USA P.B.HEMMIG AEC 741105 

50 7 4 0 . 0 KEV 4 0 0 . KEV 30.OX 2 JAP S . I I J I M A NIG 752022 
H.MATSUNOBU SAE 

0 : DESIRED WITH LOWER PRIORITY FOR WIDER ENERGY RANGE 
0 : FOR FAST REACTOR CALCULATIONS. 

NO EXPERIMENTAL DATA FROM 40 KEV TO 400 KEV. 

— — : — 

500 1.CO KEV 1 .00 MEV 1 0 . 0 * 2 USA P.B.HEMMIG AEC 741106 

—====================================== 

509 2 5 . 0 EV 2 0 0 . EV 10.OX 2 GER F . WELLER KFK 692263 

o : NEUTRON AND CAPTURE WIDTH NEEDED. 
o : F ISSION PRODUCT IMPORTANT IN FAST REACTOR BURNUP 

CALCULATIONS. 
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S!=loSg5!DS=Ti$= = N 1 U T R O N " -
=ElPfoSg=gg5ii=S15fTsg== 

5 10 1 . 0 0 1 . 0 0 K E V 
I N S 115 

RADIOACTIVE TARGET - 8 . 6 YEARS. 
THERMAL CROSS SECTION AND R I WANTED. 
RESONANCE PARAMETERS WANTED, 
ENERGIES ABOVE 1 EV OF INTEREST TO GIVE RESONANCE 

INTEGRAL TO 10 PERCENT. 
FOR CALCULATION OF F I S S I O N PRODUCT POISONS. 

iriG^issrisr "NEUTRON " C A P T U R E C R O S S ' S E C T I O N 

1 . 0 0 KEV 1 0 . 0 * 2 USA N . S T E E N I N S B | T 

u : RADIOACTIVE TARGET - 4 . 8 YEARS. 
THERMAL CROSS SECTION AND R I WANTED. 
RESONANCE PARAMETERS NEEDED. 

A : ENERGIES ABOVE 1 EV OF INTEREST TO GIVE RESONANCE 
INTEGRAL TO 10 PERCENT. 

0 : FOR CALCULATION OF = I S S I C N PRODUCT POISONS. 

DEN C . F . H O E J E R U P R I S 7120 50 

0 : WANTED FOR F I S S I O N PRODUCT CALCULATIONS. 

l . C C KEV 1 0 . 0 MEV A R.E .SCHENTER HED 741 1 

o : RADIOACTIVE TARGET - 4 . 8 YEARS . 
0 : CALCULATIONS OF F I S S I O N PRODUCT POISON FOR FAST 

REACTORS. 

6l=l056STD5=TlS= ==5io¥s5r= =clPfasI=cSslf=fief!5R== 

N W .H.WALKER CRC 

A : REQUIRED WITH A 700 BARN ACCURACY. 
0 : F I S S I O N PRODUCT WITH UNKNOWN CROSS S E C T I O N . 

6 4 = G A D O L T N ! 5 M - = NEUTRON* = 5 ? F = F L 5 I S N T I A L E L A S T I C CROSS SECTION 

5 1 5 1 . 5 0 

55=Sf5SCfSF0r = 
1 0 . C MEV 1 0 . OX 

===S5d¥S6S========== 

1 USA 6»HUT CHINS GEB 

=si8fiBR=iriiri§rss5ii=iigfi65=" 

51 6 1 . 5 0 MEV 1 0 . 0 MEV USA B . H U T C H I N S GEB 6 7 1 0 7 1 

0 : SECONDARY ENERGY-ANGLE D I S T R I B U T I O N S REOUIRED. 
A : INCIDENT AND E X I T RESOLUTION 15 PERCENT. 
O: FOR DESIGN OF THERMAL REACTORS HAVING APPRECIABLE 

Q U A N T I T I E S OF GD. 

!V5!5dCl5!or= =i5fG??(Jjr====== 

USA 8 . H U T C H I N S GEB 

O: FOR EVALUATING RESONANCE PARAMETERS. 

= N I U T R O N " = ====CAPTURI=ERO11=s1cti 

1 . 0 0 KEV 1 .HUTCHlf - 6 7 1 0 7 2 

A : ENERGIES ABOVE 1 EV OF INTEREST TO GIVE RESONANCE 
INTEGRAL TO 5 PERCENT. 

0 : NEEDED TO DEFINE NEGATIVE ENERGY RESONANCE IN 
EITHER G D - 1 5 5 OR G D - 1 5 7 . 

1 0 . 0 MV 5 . 0 0 KEV FR H . T E L L I E R SAC 

o : CONSUMABLE POISON. 

ir§i55C!sTG5=Tir = 

A B . HUTCHINS GEB 

a : NEUTRON AND CAPTURE WIDTH NEEDED. 
MINIMUM ENERGY MUST INCLUDE LOWEST RESOLVED 

R E S 0 NA NC E . 
o : REQUIRED TO VERIFY E X I S T I N G MEASUREMENTS. 

B . H J T C H I N S GEB 6 9 1 1 8 1 

O: ENERGY REQUESTED IS A MINIMUM VALUE ONLY. 
0 : FOR EVALUATING RESONANCE PARAMETERS. 

NEEDED TO DEFINE NEGATIVE ENERGY RESONANCE I N 
E ITHER G D - 1 5 5 OR G D - 1 5 7 . 
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6 4 G A D 0 L 1 N I U M ~ 1 5 6 " N E U T R O N " C A P T U R E C R O S S ~ S E C T 

5 2 2 1 . 0 0 MV USA B . H U T C H I N S GEB 6 7 1 0 7 3 

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 , 

O : FOR C A L C U L A T I N G O C BURN UP I N THERMAL R E A C T O R S . 

6 4 ~G IO O L I N T U M = T S 6 " = S I O T R B N " RESONANCE P A R A M E T E R S 

2 . 0 0 KEV USA B . H U T C H I N S GEB 

0 : N E U T R O N AND C A P T U R E W I D T H N E E D E D . 
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 

R E S O N A N C E . 
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 . 

!rSS5oC!RTGS=riI=========SIOfS6N== " C A P T U R E R E S O N A N C E " I N T E G R A L " 

5 2 4 0 . 5 0 EV USA B . H U T C H L N S GEB 

o : FOR E V A L U A T I N G RESONANCE PA 

6l=SSB?C!8TDrT§7= = = = f i l O T S 5 S = = =exMoSE=cTt5i!=§EmSFr=== 

5 2 5 0 . 5 0 EV 1 . 0 0 KEV USA B . H U T C H I N S G E 3 6 7 1 0 7 4 

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 , 

o: FOR C A L C U L A T I O N OF BURN UP I N THERMAL R E A C T O R S . 

5 2 6 1 . 0 0 1 . 0 0 KEV DEN C . F . H O E J E R U P R I S 

0 : WANTED FOR F I S S I O N PRODUCT C A L C U L A T I O N S . 

5 2 7 1 0 . 0 MV 5 . 0 0 KEV FR H . T E L L I E R 

O : CONSUM 

=SlG?S5S== = = R E S O N A N C I ~ P A R A M I T E R S = 

. 0 0 KEV 1 0 . O X 

irii5eci5Tos=rir= =sfGfRor= 

USA a . H U T C H I N S GEB 

0 : N E U T R O N AND C A P T U R E W I D T H N E E D E D . 
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 

R E S O N A N C E . 
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 . 

====Eil?G6l=Sli5S5SEl=!Sfl56iC======= 

5 2 9 0 . 5 0 E V USA B . H U T C H I N S GEB 

o : = OR E V A L U A T I N G RESONANCE P A R A M E T E R S . 

i i = = G l B B c i 5 i o r i i r = ~NEUTRBN=~ ====lii8B55EE=Bmm!ir==== 

2 . 0 0 KEV 

Q : E L A S T I C AND GAMMA W I D T H WANTED. 
E N E R G Y 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 : 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 . 

2 . 0 0 KEV 

Q I E L A S T I C AND GAMMA W I D T H W A N T E D . 
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 : 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 . 

6 6 = D Y S P R O I I U M = T 6 T = = = = = = = = = N IU T R O N = = = = = = "siioSifiErgmsifisr" 

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 . 
A : ACCURACY R E Q U I R E D TO B E T T E R THAN 1 5 . 

• I I = l R B r U M = = " = = = = = = = = = = = " = N E U ? R O N = = = = = = = = = = = = = RESONANCE = PARAM^ 

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 . 
A : ACCURACY R E Q U I R E D TO B E T T E R THAN 

n=pi!ofi=fg?====—======siGfSSr============es?fG§i=£ssif=iiEfisr== 

A R . H . D A H L B E R G GA 7 4 1 1 3 3 

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 : N E E D E D FOR BURNABLE P O I S C N I N T R I G A R E A C T O R S . 
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5 3 5 2 5 . 3 MV HUN J . C S I K A I KOS 6 9 3 0 3 0 

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 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 . 

1 . 0 0 KEV 

=sf8!35H== 

1 5 . 0 MEV 

= E m m = m n = % m m = = = 

" N E U T 

1 5 . 0 MEV 

a : P R O D U C T I O N O17 T M - 1 7 
o : A C T I V A T I O N D E T E C T O R 

C . P H I L I S 

O : P R O D U C T I O N O C E R - 1 6 
o : A C T I V A T I O N D E T E C T O R 

< 1 3 0 D A Y ) . 

< 9 . 4 D A Y ) . 

grfsocforfgr 

?r=cofl?!5fi=!fl= 

=====fiiaf65s== 

1 5 . 0 MEV F R C . P H I L I S 

o: P R O D U C T I O N OF H O - 1 6 6 < 2 7 H O U R ) . 
0 : A C T I V A T I O N D E T E C T O R . 

=*fC?SofT== "=MKP?55l"5BIi=i!c?i5S" 

5 3 9 1 . 0 0 K E V 1 . 0 0 MEV 2 0 . C X F R C . P H I L I S 6 8 2 0 3 7 

A : P R O D U C T I O N OF L U - 1 7 6 < 3 0 T H O U S A N D - M I L L I O N Y E A R S ) 
AND L U - 1 7 6 M < 3 . 7 H O U R S ) . 

0 : A C T I V A T I O N D E T E C T O R . 
D I S C R E P A N C Y AT 1 0 K E V < 2 . 5 AND 7 B ) . 

5 4 0 5 . 0 0 MV SWT J . B R U N N E R WUR 6 9 2 : 

A : A C C U R A C Y 2 P E R C E N T AT T H E R M A L , 5 P E R C E N T A B O V E . 
O : N E U T R O N T H E R M O M E T E R . 

7f=COfffTf0fl=r75= =RE0TR0FT = 

1 5 . 0 MEV 

= K72r= = = = 

0 : P R O D U C T I O N OF L U - 1 7 4 < 1 6 5 D A Y ) , 
o : A C T I V A T I O N D E T E C T O R . 

N = C U F F T ! U M = I 7 6 = =SI5fRo5=== " C A P T U R E C R O S S ' S E C T T O N 

SWT J . B R U N N E R WUR 6 9 2 2 9 6 

o : A C T I V A T I O N I S R E Q U I R E D . 
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 E C V E . 
0 : N E U T R O N T H E R M O M E T E R . 

frfilPRTOS" "==6!FmiSfrSl:=lC5lfrE=Es6il=!E£?!6S================ 

1 5 . 0 MEV 

A : A C C U R A C Y I N A V E R A G E < I - C O S ) 1 0 P E R C E N T , 
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 : W A N T E D FOR T H E R M A L REACTOR D E S I G N . 

7vmmf>%===== 
=*I5?»0S===== "ESP?oSi =SS5i ! = ITEF7ON = = = 

USA N . S T E E N 
R . E H R L I C H 

B E T 
KAP 

0 : 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 B U R N U P I N 
T H E R M A L R E A C T O R S . 

= = = S l u f l g S = = = = = = = = = = - = = N L O F S O N = G M F S F I O N = E R O 1 S = 1 I E T I 6 N = 

1 . 0 0 EV 1 5 . 0 MEV USA N . S T E E N 6 6 1 0 3 7 

Q : S E C O N D A R Y ENERGY D I S T R I B U T I O N R E Q U I R E D . 
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 1 5 P E R C E N T , 
o : 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 OF H F . 

=====slafg§s= =Eŝ 55i=ES5lS=i!E!?5S== 

5 . 0 0 KEV USA R . E H R L I C H K A P 6 6 1 0 3 8 

A : T H E R M A L V A L U E W A N T E D TO 2 0 P E R C E N T . 
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 P E R C E N T . 
B E T W E E N 1 0 AND 1 0 0 E V , T O T A L . N E U T R O N AND C A P T U R E 

W I D T H S N E E D E D W I T H 10 P E R C E N T A C C U R A C Y . 
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 . 

0 : N E E D E D FOR MONTE C A R L O B U R N UP C A L C U L A T I O N S . 

F I S S I O N L I S T . P A G E I I . 4 2 



?l=R5̂ BT5s=ff5== ====B15¥5BB= =!sg¥D?l=!S5ll=Ilcff5B===== =========================== 

5 . C O K E V N . S T E E N B E T 6 2 1 0 2 6 
R . E H R L I C H KAP 

T H E R M A L VALUE WANTED TO 2 0 P E R C E N T . 
BELOW 1 E V , AC P E R C E N T ACCURACY N E E D E D . 
B E T W E E N 1C AND 1 0 0 E V . T O T A L . N E U T R O N AND C A P T U R E 

W I D T H S N E E D E D W I T H 10 P E R C E N T A C C U R A C Y . 
ABOVE 1 0 0 E V . 2 0 P E R C E N T ACCURACY R E Q U I R E D . 
AVERAGE 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 . 
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 . 
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 . 
N E E D E D FOR MONTE CARLO BURN UP C A L C U L A T I C N S . 

5 . 0 0 K E V FR H . T E L L I E R SAC 

0 : REACTOR C A L C U L A T I O N S . 

?rfiAEs!orm==z=========R!5f6dr======= =cxgfu6g=;So!i=!ic?!oN=========== 

5 . 0 0 K E V S:151ft, CH SAEPT 

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 . 
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 P E R C E N T . 
BELOW 1 E V . 4 P E R C E N T ACCURACY N E E D E D . 
B E T W E E N 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 10 P E R C E N T A C C U R A C Y . 
ABOVE 1 0 0 E V , 2 0 P E R C E N T ACCURACY R E Q U I R E D . 
5 . B 9 , 6 . 5 7 , A N D 8 . 8 7 EV RESONANCE W I D T H S 5 P E R C E N T . 
T O 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 . 
N E E D E D FOR MONTE CARLO BURN U P C A L C U L A T I C N S . 

5 . 0 0 K E V H . T E L L I E R S A C 

Q : R E S O N A N C E I N T E G R A L ALSO W A N T E D . 
A : ACCURACY 1 P E R C E N T AT THERMAL AND 5 P E R C E N T FOR 

RESONANCE INTEGRAL, 
o: EVALUATION MAY SUFFICE IF IT EXPLAINS 

DISCREPANCIES. 

:APTURE_£R6is=flcTlON = = = 

5 . 0 0 K E V 
I I S R L I C H 

B E T 
K A P 

BELOW 1 E V , 5 P E R C E N T ACCURACY N E E D E D . 
B E T W E E N 10 AND 1 0 0 E V , T O T A L , N E U T R O N AND C A P T U R E 

W I D T H S N E E D E D W I T H 10 P E R C E N T A C C U R A C Y . 
ABOVE 1 0 0 E V , 2 0 P E R C E N T ACCURACY R E Q U I R E D . 
7 . 7 8 - E V RESONANCE W I D T H TO 3 P E R C E N T . 
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 . 
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 . 
T O 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 . 
N E E D E D FOR MONTE CARLO BURN UP C A L C U L A T I O N S . 

5 5 2 1 0 . 0 MV 5 . 0 0 KEV 5 . O X 1 FR H . T E L L I E R SAC 

Q : R E S O N A N C E I N T E G R A L ALSO W A N T E D . 
A : ACCURACY 1 P E R C E N T AT THERMAL AND 5 P E R C E N T FOR 

RESONANCE I N T E G R A L . 
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 . 

5 . 0 0 K E V 
S : I S I £ ? , CH S I S 

BELOW 1 E V , 5 P E R C E N T ACCURACY N E E D E D . 
B E T W E E N 10 AND 1 0 0 E V , T O T A L . N E U T R O N AND C A P T U R E 

W I D T H S N E E D E D W I T H 10 P E R C E N T A C C U R A C Y . 
ABOVE 1 0 0 E V . 2 0 P E R C E N T ACCURACY R E Q U I R E D . 
5 . 6 8 - E V RESONANCE W I D T H S T O 5 P E R C E N T . 
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 . 
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 . 
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 . 
N E E D E D FOR MONTE CARLO BURN UP C A L C U L A T I O N S . 

f2 = BSPRT0li = fI$= = 

5 . 0 0 K E V 

= = = S I 0 ? 6 5N = = 

H.TELLIEP SAC 
Q : R E S O N A N C E I N T E G R A L ALSO W A N T E D . 
A : ACCURACY 1 P E R C E N T AT T H E R M A L AND 5 PERCENT 

RESONANCE I N T E G R A L , 
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 . 

: m 5 § l = M O L L = L L C ? ! O N = " 

5 . 0 0 KEV 
C H KBAE£ 

BELOW 1 E V . 4 P E R C E N T ACCURACY N E E D E D . 
B E T W E E N 1 0 AND 1 0 0 E V , T O T A L . N E U T R O N 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 . 
ABOVE 1 0 0 E V , 2 0 P E R C E N T ACCURACY R E Q U I R E D . 
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 . 
AVERAGE P - W A V E C A P T U R E W I D T H T O 2 0 P E R C E N T . 
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 . 
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 . 

5 . 0 0 K E V H . 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 . 
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7 3 " T A N T A L U M = 1 8 1 N E O T R C " C A P T U R E ' C R O S S S E C T I O N 

5 5 7 1 . 0 0 EV 5 0 0 . KEV USA P . B . H E M M I G AEC 691 

A : ACCURACY - 1 EV TO 1 KEV , 10 PERCENT, 
- 1 KEV TO 150 KEV, 5 PERCENT, 
- 150 KEV TO 5 0 0 KEV, 10 PERCENT. 

DOUBLE ACCURACY USEFUL. 
0 : FAST BREEDER CONTROL AND BURN-UP CALCULATIONS. 

?3=?SS?aC0"T8T = = ™ = = = N E U T R O N = = =fBf5E=ISBf5S=l5BB05fiBS=EIBli=iiET!6S== 

USA P . B . H E M M I G AEC 

a : GAMMA RAYS BELOW 1 MEV IMPORTANT. 

? 4 = ? U N E I ? 1 N = " = = = = = = N I U T I O N = = " ^ D I F F E R E N T I A L ELASTIC=CROSS~SECT1ON 

1 . 0 0 KEV FR C . P H I L I S BRC 

0 : FOR C R I T I C A L ASSEMBLIES. 

"=5I5?6Bir============6BGicf=BrPPI§l*?^ 

1 5 . 0 MEV 1 FR C . P H I L I S BRC 

O: FOR C R I T I C A L ASSEMBLIES. 

7A = TUNGSTEN = = N E U T R O N = = =CAFTURE~CROSS S E C T I O N " = 

1 . 0 0 KEV 3 . 0 0 MEV FR C . P H I L I S BRC 

o: FOR CRITICAL ASSEMBLIES. 
=====BfBf?Br= ==fB¥5E=sSB¥Ba=l65DGE?lB̂ cR0iriicflBS= 

1 . 0 0 KEV USA C . E . C L I F F O R D ORL 631 

0 : SECONDARY ENERGY-ANGLE D I S T R I B U T I O N S REQUIRED. 
ALL GAMMA ENERGIES OF I N T E R E S T . 

0 : FOR USE I N S H I E L D I N G CALCULATICNS. 

?r?5REl?ir==============sl5?S6ir====^^ 

563 4 . 0 0 USA C . E . C L I F F O R D ORL 

0 : SECONDARY ENERGY-ANGLE D I S T R I B U T I O N S REQUIRED. 
LOW ENERGY NEUTRONS SHOULD BE INCLUDED. 
SPECTRA AT A FEW ANGLES MAY S U F F I C E . 

A : ANGULAR RESOLUTION - 10 DEGREES. 
OUTGOING ENERGY RESOLUTION - 500 K E V . 
ENERGY RESOLUTION 5 PERCENT. 

?S=fjSgffW=rfI= =BloWsS=============ei?fSgf=ESSlI=Ii£ff§5============ 

564 1 . 0 0 KEV USA P . B . H E M M I G AEC 6 9 1 2 0 2 

0 : FAST BREEDER CONTROL AND BURNUP CALCULATIONS. 

? R F O = N 5 I ? I S = ! H = 

FR C . P H I L I S BRC 

o : PRODUCTION OF w - 1 8 1 ( 1 4 0 D A Y ) . 
0 : A C T I V A T I O N DETECTOR. 

74 =TUNGSTEN = Tb2 = = S l G f l 6 S = = = = = 

5 6 6 2 5 . 3 MV HUN J . C S I K A I KOS 6 9 3 0 4 0 

o : FOR NEUTRON A C T I V A T I O N ANALYSIS AND CROSS SECTION 
SYST EM AT I CS WANTED. 

7 4 = T U N G S T E N = T 8 3 = = = N ! U ? R O N = = = = C A P T U R E " C R O S S " S E C T T O N " 

5 6 7 1 . 0 0 KEV USA P . B . H E M M I G AEC 6 9 1 2 0 3 

o : FAST BREEDER CONTROL AND BURN UP CALCULATIONS. 

7 4 = ? U N G i f l N " T 8 4 ~ - = C A P T U R E "CROSS"S1 C T I O N " 

1 0 . 0 KEV 10. 0 USA P . B . H E M M I G AEC 6 9 1 2 0 4 

0 : FAST BREEDER CONTROL AND BURNUP CALCULAT IONS. 

5 6 9 1 . 0 0 KEV 1 FR C . P H I L I S 

a : PRODUCTION OF W - 1 8 5 <74 D A Y ) , 
o : A C T I V A T I O N DETECTOR. 
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5 7 0 1 0 . 0 KEV 1 0 . 0 MEV 1 0 . O X 2 USA P . B . H E M M I G AEC 6 9 1 2 0 7 

o : F A S T BREEDER CONTROL AND BURNUP C A L C U L A T I O N S . 

5 7 1 1 . 0 0 KEV 3 . 0 0 MEV 1 0 . O X 1 FR C . P H I L I S BRC 6 9 2 3 1 3 

Q : P R O D U C T I O N OF w - 1 8 7 ( 2 4 H O U R ) . 
0 : A C T I V A T . I C N D E T E C T O R . 

1 5 . 0 MEV 20 .OX 

o : P R O D U C T I O N OF w - 1 8 5 ( 7 4 D A Y ) , 
o : A C T I V A T I O N D E T E C T O R . 

7 6 OSMIUM 1 8 6 NEUTRON CAPTURE CROSS S E C T I O N 

5 7 3 I . 0 0 KEV 1 0 0 . KEV 9 . C X 3 USA R . L . M A C K L I N ORL 7 0 1 0 2 3 

0 : NEED AVERAGE CAPTURE FOR A M A X W E L L I A N W I T H A 
TEMPERATURE OF 30 K E V . 

0 : FOR N U C L E O S Y N T H E S I S S T U D I E S . 

7 6 ~ o i M I U M ~ 1 8 7 * N E U T R O N - " " - ~ ~ ~ C A P T U R E _ C R 0 S S ~ S E C T 7 5 N ~ I I H Z 

5 7 4 1 . 0 0 KEV 1 0 0 . KEV 9 . O X 3 USA R . L . M A C K L I N ORL 7 0 1 0 2 4 

o : NEED AVERAGE CAPTURE FOR A M A X W E L L I A N W I T H A 
TEMPERATURE OF 3 0 K E V . 

O : FOR N U C L E O S Y N T H E S I S S T U D I E S . 

7 7 - ! R ! D I U M = ! 9 ! = = = = = = = = = = = = N 1 U T R O N = = = = = = = = = = = = = E A P T U R I = C R O S I = S E C 

5 7 5 1 . 0 0 KEV 3 . 0 0 MEV 1 5 . O X 1 FR A . M I C H A U D O N BRC 

0 : FOR A C T I V A T I O N . 

fl=Nro?0rTir============SlD?65S====== 

5 7 6 1 5 . 0 MEV 10 .OX 1 FR A . M I C H A U D O N BRC 

0 : FOR A C T I V A T I O N . 

5 7 7 1 . 0 0 KEV 3 . 0 0 MEV 2 0 . O X 2 FR A . M I C H A U D O N BRC 

O : FOR A C T I V A T I O N . 

? v l i i B l 5 a 2 m = = y = = = = ~ = = N i o f B 5 N 2 = = = y = = = — = s = i s = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 

5 7 8 1 5 . 0 MEV 1 0 . O X 1 FR A . M I C H A U D O N BRC 

O : FOR A C T I V A T I O N . 

? ® ! ? e ! ! 1 5 ™ ! " " I I = I = ! = = = = = I s 1 8 1 ! b s I = : I = : = = = — B p m i n f i K = i E B T i E - E 8 5 s - i e z T ! S B " 

5 7 9 1 . 0 0 KEV 1 5 . 0 MEV 1 0 . O X 1 FR A . M I C H A U D O N BRC 

5 8 0 1 5 . 0 MEV 1 0 . O X 1 FR A . M I C H A U D O N BRC 

5 8 1 1 . 0 0 KEV 3 . 0 0 MEV 1 0 . O X 1 FR A . M I C H A U D O N BRC 

5 8 2 1 . 0 0 KEV 1 5 . 0 MEV 2 0 . C X 2 FR A . M I C H A U D O N 

fi=PCs¥fSofi===============giofe6S=============B:;ifi=======~=========== 

1 5 . 0 MEV 2 0 . O X 2 FR A . M I C H A U D O N 

O : FOR A C T I V A T I O N . 
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fg=pc$fiHos=!ii===========siof6gB=============B7P= 

FR A.MICHAUDON BRC 

0 : FOR ACTIVATION. 

586 1 . 0 0 KEV 3 . 0 0 MEV 20.OX 2 FR A.MICHAUDON BRC 7 4 2 0 6 1 

0 : FOR ACTIVATION. 

587 1 . 0 0 KEV 1 5 . 0 MEV 10.OX 1 FR A.MICHAUDON BRC 742062 

fS=E6C5=Tl?===============SlO?55^ 

588 1 5 . 0 MEV 10.OX 1 FR A.MICHAUDON BRC 

ilil^O!!::::::::::::::^^ 
589 0 . 5 0 EV 1 . 0 0 KEV 1.OX 2 USA N.STEEN BET 

0 : IND IV IDUAL AND AVERAGE RESONANCE PARAMETERS 
REQUIRED. 

A : ENERGIES ABOVE 0 . 5 EV WANTED SC AS TO GIVE 
I N F I N I T E DILUTION RESONANCE INTEGRAL TO 
1 PERCENT. 

0 : FOR USE AS A STANDARD. 

590 1 9 . 0 KEV 3 . 0 0 MEV 3 .OX 1 BLG A.FABRY MOL 

O: DETECTOR APPLICATIONS. 

591 1 0 . 0 KEV 1 . 0 0 MEV 2 .OX 2 USA R.S.CASWELL NBS 

O: REQUIRED AS PRIMARY STANDARD. 

UNDER CONTINUOUS REVIEW BY INOC AND NEANDC. SEE APPENDIX A . 

DETAILED UNCERTAINTIES INCLUDED I N ABOVE REVIEW. 

CAD LE RIGOLEUR ET AL . ANALYSIS FOR ENERGIES BELOW 10 KEV I N PROGRESS. 

ANL POENITZ TO BE PUBLISHED. CROSS SECTIONS BETWEEN 400 AND 3500 KEV. 

1 . 0 0 KEV 3 . 0 0 MEV 
a : PRODUCTION OF T L - 2 0 4 (3 YEAR). 
O: ACTIVATION DETECTOR. 

lT=ffilCCT06=l6!============S!GfS5r============SrlS= 

C . P H I L I S BRC 
a : PRODUCTION OF T L - 2 0 2 <12 D A Y ) , 
o : ACTIVATLCN DETECTOR. 

lT=TRXCnoirl5r===="""iifG?S5r^ 

594 2 5 . 3 MV 10.OX 2 USA G.T.ORTON RL 6510C 

a : RADIOACTIVE TARGET - 3 . 8 YEAR. 
O: WANTED TO TEST F E A S I B I L I T Y OF T L - 2 0 4 PRODUCTION. 

irf5iccT0S=l5§===========SiD?Rar============c^ 

1 . 0 0 KEV 3 . 0 0 MEV 10 .OX 1 FR C . P H I L I S 
a : PRODUCTION OF T L - 2 0 6 < 4 . 2 MINUTE) . 
0 : ACTIVATION DETECTOR. 

l T = F F I X L C ! 5 M = I E l = = = = = = = = = = = B l u ¥ 6 5 N = = = = = = = = = = = = = N 7 2 N = = = = = = = = = = 

1 5 . 0 MEV 10.OX 
Q: PRODUCTION OF T L - 2 0 4 <3 YEAR). 
O: ACTIVATION DETECTOR. 

s r c i ? " " ™ " " " " " " ™ ! ^ ® " ™ " " " " " " ^ ^ =============== 

1 . 0 0 KEV 1 6 . 0 MEV 10.OX 2 FR C.OEVILLERS 
Q: GAMMA SPECTRA REQUIRED. 
A: NEUTRON AND GAMMA ENERGY RESOLUTION 500 KEV. 
O: FOR SHIELDING CALCULATION. 

NEW EVALUATION TO BE DONE IF NEW EXPERIMENTAL 
DATA. 
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598 2 . 0 0 ME V 1 6 . 0 MEV 5 . O X 2 USA C . E . C L I F F O R D ORL 6 3 1 0 0 5 

0 : SECONDARY ENERGY-ANGLE D I S T R I B U T I O N S REQUIRED. 

5 9 9 5 0 0 . KEV J 6 . 0 MEV 10 .OX 2 FR C . D E V I L L E R S SAC 6 9 2 3 1 8 

o : SECONDARY ENERGY-ANGLE D I S T R I B U T I O N S REQUIRED. 
ENERGY STEP - 5 0 0 K E V ( I N C I D E N T NEUTRONS) . 

A : ENERGY RESOLUTION - 2 5 0 KEV C EMITTED NEUTRONS) 
0 : FOR S H I E L D I N G CALCULAT ION. 

NEW EVALUATION TO BE DONE I F NEW EXPERIMENTAL 
D A T A . 

6 0 0 0 . 3 0 E V 1 0 . 0 K E V 1 0 . O X 2 B L G A . F A B R Y 

Q : R E S O N A N C E P A R A M E T E R S A L S O W A N T E D . 
VALUE OF (N.GAMMA) CAN EE DEDUCED FROM TOTAL 

CROSS SECTION WITH REASONABLE ACCURACY. 
A : 2 0 PERCENT WOULD BE USEFUL AS A F I R S T STEP , 
o : FOR DOSIMETRY OF EPITHERMAL AND FAST FLUX AND FOR 

PRODUCTION OF AC— 2 2 7 . 
TO PROVIDE BASIC INFORMATION. 

G A . D E TROVER UMK 692 

0 : NEUTRON AND CAPTURE WIDTH NEEDED. 
0 : ISOTOPE CONTEMPLATED AS POWER SOURCE FOR 

S A T E L L I T E S . 
DATA NEEDED FOR EVALUATION OF EURN-UP DURING 

PRODUCTION BY REACTOR IRRADIAT ION OF R A - 2 2 6 . 

602 2 5 . 3 MV 2 0 . 0 MEV 5 . O X 2 IND G.B .GARG TRM 7 5 3 0 0 1 

o : REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

f 0=fS55TDS=lSl 

6 0 3 2 5 . 3 MV 2 0 . 0 MEV 5 . O X 2 IND G.B .GARG TRM 

O: REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

604 1 . 0 0 MEV 5 . 0 0 MEV 1 0 . O X 3 USA C . E . T I L L ANL 

li!:!!!5!*5":1!!::::::::̂  
60 5 2 0 . 0 MEV 5 . O X 2 IND G.B .GARG TRM 

O: REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

9 6 " *TH0RIUM _ 232 NEUTRON ~~ ENERGY - DIFFERENT I ALPINE LAST TC_CR0SS~SECT ION 

6 0 6 1 0 . 0 MEV 1 0 . O X 3 GER H.GERWIN JUL 6 9 2 3 2 5 

6 0 7 1 . 0 0 MEV 4 . 0 0 MEV 5 . O X 3 USA C . E . T I L L ANL 7 2 1 0 7 5 

A : I F ANISOTROPIC . NEED 20 PERCENT ACCURACY IN 
< 1 - C O S ) . 

I N C I D E N T AND E X I T ENERGY RESOLUTION 2 0 PERCENT. 

6 0 8 1 . 0 0 MV 5 . 0 0 KEV 1 USA N . S T E E N BET 6 2 1 0 3 4 

Q: CAPTURE SHAPE IMPORTANT I N KEV RANGE 
A : ACCURACY REQUIRED - BELOW 2 E V , 2 PERCENT. 

ABOVE 2 EV , 5 PERCENT 
NEED LESS THAN 5 PERCENT I N RESONANCE INTEGRAL BUT 

10 PERCENT 1S USEFUL, 
o : FOR THERMAL BREEDER CALCULATIONS. 

6 0 9 1 . 0 0 KEV 1 . 0 0 MEV 3 .OX 3 UK C . G . C A M P B E L L WIN 6 9 2 3 2 9 

O: FOR FAST REACTORS. 

610 4 . 0 0 KEV 1 0 . 0 MEV 1 GER H.GERWIN JUL 6 9 2 3 3 0 

A : ACCURACY 5 PERCENT TO 2 MEV AND 10 PERCENT ABOVE. 

611 2 5 . 3 MV 2 . O X 3 FR H . T E L L I E R SAC 7 3 2 0 9 0 

6 1 2 1 0 . 0 KEV 1 5 . 0 MEV 3 . O X 1 USA W.DAVEY LAS 7 4 1 2 0 4 

0 : N EEDED^FOR^ A SSESSMENT OF U - 2 3 3 / T H O R I U M REACTOR 
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y =ia?giyN =|3i = = = =„ = = = = = =NiUTR0N = = = = = = = = = = = = =«^ 

6 1 3 2 5 . 3 MV 2 0 . 0 MEV 5 .OX 2 IND G .B .GARG TRM 7 5 3 0 04 

0 : REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

6 1 4 5 0 0 . EV 2 0 0 . KEV 10.OX 3 FR J . Y . B A R R E CAD 7 6 2 1 4 0 

0 : FAST REACTOR PROJECT 
M: NEW REQUEST. 

9 0 T H O R I U M 2 3 2 

615 1 0 . 0 MEV 1 0 . O X 1 USA 3 . H U T C H I N S GEB 6 7 1 0 8 3 

0 : NEEDED FOR CONTROL OF U - 2 3 2 PRODUCTION. 

6 1 6 1 0 . C MEV 2 0 . O X 3 GER H.GERWIN JUL 6 9 2 3 2 6 

Q : SECONDARY ENERGY D I S T R I E U T I C N REQUIRED. 

?5=fS5i!os=iir=====y====5io1W§5^ 

617 2 5 . 3 MV 1 0 . 0 MEV 5 . OX 2 GER H.GERWIN JUL 6 9 2 3 2 8 

0 : SPECTRUM I N D E X . 

6 1 8 1 0 0 . KEV 1 0 . 0 MEV 10 .OX 3 FR H . T E L L I E R SAC 7 3 2 0 9 1 

6 1 9 1 5 . 0 MEV 3 . O X 2 USA W.DAVEY LAS 7 4 1 2 0 5 
o : R A T I O TO U - 2 3 5 F I S S I O N PREFERRED. 
0 : NEEDED FOR ASSESSMENT OF U - 2 3 3 / T H O R I U M REACTOR 

POTENT1AL. 

620 1 . 5 0 MEV 7 . 2 0 MEV 5 . O X 2 EUR NEUTRON DOSIMETRY GROUP GEL 7 4 2 1 3 5 

o : FOR NEUTRON DOSIMETRY USING SPECTRUM UNFOLDING 
METHODS. 

GREATER THAN 10 PERCENT DISCREPANCY BETWEEN 
INTEGRAL AND D I F F E R E N T I A L MEASUREMENTS. 

621 2 5 . 3 MV 2 0 . 0 MEV 5 . O X 2 IND G .B .GARG TRM 7530 05 

0 : REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

UNDER CONTINUOUS REVIEW BY INDC. SEE APPENDIX A . 

622 4 . 0 0 KEV 1 0 . O X 1 GER H.GERWIN JUL 

Q : R A D I A T I O N WIDTH NEEDED. 

58=Tfi5B1afi=iiry=========s!5¥g5r=====-

6 2 3 2 5 . 3 MV 2 0 . 0 MEV 5 .OX 2 IND G .B .GARG TRM 

0 : REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

§B=¥flSBT5fi=iSS====—===yBiOTi5S=="=========icsif!c=c^ —===================—===== 

6 2 4 2 5 . 3 MV 2 0 . 0 MEV 5 .OX 2 IND G .B .GARG TRM 7 5 3 0 0 7 

O: REQUIRED FOR THCRIUM FUEL-CYCLE STUDIES. 

?5=¥S6STOS=ISS============SIO^ 

2 0 . 0 MEV 5 . O X 2 IND G.B .GARG TRM 

0 : REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

io=rflB6iDri33====m=====Riot6BR============^^ 

6 2 6 2 5 . 3 MV 2 0 . 0 MEV 5 . O X 2 IND G.B .GARG TRM 7 5 3 0 0 9 

0 : REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

9 0~TH0RLUM~233 NEUTRON " F I S S I O N CROSS SECTION 

6 2 7 2 5 . 3 MV 2 0 . 0 MEV 5 . O X 2 I NO G .B .GARG TRM 7 5 3 0 1 0 

O: REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

6 2 8 2 5 . 3 MV 1 0 . 0 MEV 1 0 . O X 2 USA B . H U T C H I N S GEB 

O: NEEDED FOR CONTROL OF U - 2 3 2 PRODUCTION. 
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5T=5gsTimaT0iri35=======sffS¥^ 

629 2 5 . 3 MV 2 0 . 0 MEV 5 . O X 2 IND G.B .GARG TRM 75301 I 

0 : REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

9 R P S O T I E ¥ ! S I G S = I § ? = = = = = = = I ^ T I ON 

630 2 5 . 3 MV 2 0 . 0 MEV 5 . C X 2 IND G .B .GARG TRM 7 5 3 0 1 2 

0 : REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

631 2 0 . 0 MEV 5 . O X 2 IND G.B .GARG TRM 7 5 3 0 1 3 

0 : REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

fi:?!®!!???!®^3!!:!!!"^!";^—^ — = = = — = = = 

632 2 5 . 3 MV 5 0 0 . EV 5 . O X 1 GER MAERKL SRE 6 9 2 3 3 3 

n=eSonefisl0irl55="====sl0Ti^ 

633 1 . 0 0 MV 1 . 0 0 KEV 2 USA R .H .DAHLBERG GA 6 7 1 0 8 5 

A : ACCURACY 5 PERCENT BELOW 2 EV. 10 PERCENT ABOVE. 
0 : DESIGN OF THORIUM CYCLE REACTORS. 

634 1 . 0 0 MV 1 0 0 . EV 1 0 . O X 2 USA A .M.PERRY ORL 6 9 1 2 2 1 

0 : THORIUM CYCLE DESIGNS. 

635 2 5 . 3 MV 2 0 . 0 MEV 5 .OX 2 IND G.B .GARG TRM 7 5 3 0 1 4 

0 : REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

6 3 6 5 0 0 . EV 2 0 0 . KEV 3 0 . O X 3 FR J . Y . B A R R E CAD 7 6 2 1 4 2 

o : FAST REACTOR PROJECT 
H: NEW REQUEST. 

637 2 0 . 0 EV 1 5 . 0 MEV 1 0 . X 1 JAP R . S H I N O O JAE 7 6 2 2 0 B 

o: FOR BURN-UP CALCULATION OF THORIUM FUELED THERMAL 
REACTORS. 

M: NEW REQUEST. 

— I I I — i z z = — i — — — 

638 2 5 . 3 MV 2 0 . 0 MEV 5 . OX 2 IND G.B .GARG TRM 7 5 3 0 1 5 

0 : REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

639 5 0 0 . EV 2 0 0 . KEV 3 0 . O X 3 FR J . Y . B A R R E CAD 7 6 2 1 4 1 

o: FAST REACTOR PROJECT 
M: NEW REQUEST. 

f II?gfff?Il5l°EZlIsZZZZZ"5I5z?°EZZZZZ —I—========================= 
640 0 . 5 0 EV 1 0 . O X 1 GER MAERKL SRE 6 9 2 3 3 4 

641 2 5 . 3 MV 2 0 . 0 MEV 5 . O X 2 IND G.B .GARG TRM 7 5 3 0 1 6 

o : REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

—================== 

642 2 5 . 3 MV 2 0 . 0 MEV 5 . O X 2 IND G . 8 . G A R 6 TRM 7 5 3 0 1 7 

0 : REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

! 1 ! ® 8 T * c t ! H 5 S 2 M 5 ™ ™ ! 5 ! 5 ! ! 2 S X ™ 

643 2 0 . 0 MEV 5 .OX 2 IND G.B .GARG TRM 7 5 3 0 1 8 

0 : REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 

9 1 ~ P R 0 T A C T I N 1 U M ~ 2 3 4 " I NEUTRON ~ ~ CAPTURE^CROSS'SECTTON = = = = = = = = = = = = = = = = = = = = === 

6 4 4 2 5 . 3 MV 2 0 . 0 MEV 5.OX 2 IND G . B . G A R G TRM 7 5 3 0 19 

0 : REQUIRED FOR THORIUM FUEL-CYCLE S T U D I E S . 
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I N D G . B . G A R 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 . 

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 

6 4 6 5 0 0 . EV 

9 2 U R A N I U M 2 3 3 " 

USA R . H . D A H L B E R G GA 

A : ACCURACY' R E Q U I R E D - 2 T O 1 0 P E R C E N T . 
0 : = OR F A S T REACTOR B L A N K E T S . 

=======SiCF=LlFr==== 

USA N . S T E E N B E T 

O : TO R E S O L V E 0 1 S C R E P A N C I E S . 

UNDER C 0 NT I N U CUS R E V I E W BY I N D C . SEE A P P E N D I X A . 

ii=aBXSToS=i33="==="====aio?§^ 

6 4 8 2 5 . 3 MV 5 . O X 2 I NO G . B . G A R G TRM 7 5 3 0 2 1 

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 . 

===5Io?S6ir= = = 1 L A 1 T T C = C R O S 1 = I I C T I O N = = = 

6 4 9 2 5 . 3 MV 2 0 . 0 MEV I N D G . B . G A R . G TRM 7 5 3 0 2 2 

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 . 

§ R O ? S S T 8 S = S S S = = = " N E U T 1 O N = _ = = 7N E L S S T TC ~ C R O S S ~ S E S T TO N 

5 . O X 2 I N D G . B . G A R 6 TRM 7 5 3 0 2 3 

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 . 

6 5 1 4 0 . 0 KEV 7 . 0 0 MEV 2 0 . O X 3 USA C . E . T 1 

A : N E E D ENERGY D E P E N D E N C E TO 5 TO 1 0 P E R C E N T ABOVE 
0 . 5 M E V . 

52=oSsRrori3r===========BioTBB^ 

5 . 0 0 MEV 2 0 . O X 3 UK C . G . 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 . 

?l=oi!salGriSi============5lo?^ 

6 5 3 2 5 . 3 MV 1 . 0 0 MEV 2 0 . O X 1 GER H . G E R W I N J U L 

0 : A C C U R A C Y I N S U F F I C I E N T . 

.OC MEV 1 0 . 0 MEV 2 0 . O X 2 GER H . G E R W I N 6 9 2 3 5 2 

o : A L P H A ALSO U S E F U L . 
0 : ACCURACY I N S U F F I C I E N T . 

1 0 . 0 KEV 3 . O X 3 FR H . T E L L I E R SAC 

0 : 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 . 

I USA N . S T E E N 7 4 1 1 1 2 

O : S H A P E IMPORTANT E S P E C I A L L Y AT LOW E N E R G Y . 
A : ACCURACY R E Q U I R E D - BELOW 0 . 5 E V . 1 P E R C E N T . 

ABOVE 0 . 5 E V , 2 P E R C E N T . 
O : N E E D E D TO C L E A R UP I N T E R P R E T A T I O N OF C A P T U R E D A T A . 

6 5 7 1 0 . 0 KEV 1 . 5 0 MEV 3 . O X 1 USA W . D A V E Y 

a : A L P H A V A L U E S P R E F E R R E D . 
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 . 

6 5 8 2 5 . 3 2 0 . 0 MEV 5 . O X 2 I N D G . B . G A R 6 TRM 7 5 3 0 2 4 

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 . 

6 5 9 5 0 0 . EV 2 0 0 . KEV 1 0 . O X 

0 : F A S T REACTOR P R O J E C T 
M: NEW R E Q U E S T . 
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9 2 UOANTOM 2 3 3 _ " "" " N E U T R O 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 

9 2 U R A N I U M ~ 2 3 3 ~ NEUTRON 

C . G . C A M P B E L L W I N 6 9 2 3 

A : GAMMA SPECTRUM WANTED. 
A: I N C I D E N T E N E R G Y . ABOUT 1 2 0 K E V . 

LOW R E S O L U T I O N ADEQUATE FOR I N C I D E N T ENERGY AND 
P H O T O N S P E C T R U M . 

OR S 0 : FOR S T U D Y O F A C T I V A T I O N AND HEAT R E L E A S E I N C O R E . 

U S A P . B . H E M M I G AEC 

0 : FOR C O N T A M I N A T I O N OF U - 2 3 3 BY U - 2 3 2 . 

662 

9l=URANIUM= I l l = = 

1 5 . 0 MEV 1 0 . O X 1 FR M . S O L E I L H A C 

=====SlGfS5r==== ========flIIl6S^55l=ll£fl5r== 

1 . 0 0 KEV 

a : SHAPE IMPORTANT AT LOW ENERGIES. 
A : ACCURACY REQUIRED - 0 . 5 TO 1 PERCENT. 

WANT ETA TO 0 . 2 5 PERCENT BELOW 1 EV. 

1 . 0 0 KEV GA 
ORL 

0 : S H A P E I M P O R T A N T AT LOW E N E R G I E S . 
A : WANT ETA TO 0 . 2 5 P E R C E N T BELOW 1 E V . 

WANT I N T E G R A L ETA TO 1 P E R C E N T BELOW 1 K E V . 

I . 0 0 KEV 3 0 . 0 KEV C . E . T I L L 
R . H . D A H L B E R G 
P . B . H E M M I G 
A . M . P E R R Y 

ANL 
GA 
AEC 
ORL 

A: 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 . 

1 0 . 0 KEV 1 5 . 0 MEV USA G . E . H A N S E N L A S 

0 : R A T I O WANTED R E L A T I V E TO U - 2 3 5 . 

1 . 0 0 KEV 1 0 . 0 MEV P . B . H E M M 1 G AEC 

0 : R A T I O WANTED R E L A T I V E TO U - 2 3 5 . 
A : C A L I B R A T I O N I N ENERGY I 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 . 
ACCURACY OF '2 T O 3 PERCENT WOULD BE U S E F U L . 

6 6 8 2 5 . 3 MV 

6 6 9 5 0 . 0 EV 

5 0 . 0 EV 

1 0 . 0 MEV 

GER 

GER H . G E R W I N J U L 6 9 2 

A: ACCURACY R E Q U I R E D TO B E T T E R THAN 1 0 . 0 P E R C E N T . 
O : S P E C T R U M I N D E X . 

6 7 1 

6 7 2 1 0 . 0 KEV 

1 5 . 0 MEV 

1 0 . 0 KEV 

1 5 . 0 MEV 

J . Y . B A R R E CAD 

3 . O X 

3 . 0 X 

A : T H I S ACCURACY CONCERNS T H E F I S S I O N R A T I O U - 2 3 3 
U - 2 3 5 . 

ACCURACY OF 2 P E R C E N T N E E D E D BETWEEN 1 0 KEV AND 
1 M E V . 

H . T E L L I E R 

W . D A V E Y LAS 

7 3 2 0 9 2 

7 4 1 2 0 7 

O : 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 : ACCURACY OF 1 . 5 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 . 
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 . 

2 0 . 0 MEV I N D G . 8 . G A R G TRM 

O : R E Q U I R E D FOR T H C R I U M F U E L - C Y C L E S T U D I E S . 

UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N D C . S E E A P P E N D I X A . 

5rG?ssfonii===== = N E U T R O N - " 
=55i?Gsrfo=risi!5irg;n5==rxcs55r 

5 . 0 0 MV 1 5 . 0 MEV N . S T E E N B E T 

O : C A P T U R E CROSS S E C T I O N EQUALLY U S E F U L . 
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 . 
A ! ACCURACY R E Q U I R E D - 2 TO 8 P E R C E N T BELOW 0 . 5 E V . 

3 PERCENT ABOVE 0 . 5 EV ( A T P R I O R I T Y 2 ) . 
WANT ETA TO 0 . 2 5 P E R C E N T BELOW 3 EV ( 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 . 

0 : 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 . 
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2 | = U R A Y I Y E = | | | = = = = = ========iE§siiyy|gi 
1 . 0 0 MV 3 . 0 0 MEV 

1 . C O KEV 

1 . 0 0 KEV 

3 . 0 0 MEV 

USA R
A:K«?ER6 

ORL 

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 . 
A : P R I O R I T Y ENERGY RANGE ACCURACY 

1 1 MV TO 1 KEV 2 TO 8 P E R C E N T 
2 1 KEV TO 3 MEV 1 0 TO 2 0 P E R C E N T 

WANT ETA TO 0 . 2 5 P E R C E N T BELOW 3 EV ( 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 I AND 2 P E R C E N T FROM 
1 KEV TO 3 0 K E V . 

p .B.HEMMIG 

O : 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 . 
A : ACCURACY R E Q U I R E D - 1 0 T O 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 E V . 

C . G . C A M P B E L L 

0 : FOP F A S T R E A C T O R S . 

ii=oiiS!ori!!=== = = = = „ = = = = = = g g = g = = l = l i m ¥ f = ™ ^ 

J . G . T Y R O R W I N 6 9 2 3 ' 

O : V A L U E R E L A T I V E TO 2 5 . 3 MV ETA W A N T E D . 
A : ACCURACY I S FOR AVERAGE V A L U E S I N 0 . 0 2 EV S T E P S . 
0 : FOR THERMAL R E A C T O R S . 

A : T H E R M A L VALUE AND SHAPE N E E D E D . 
O : T O V E R I F Y FEW E X I S T I N G R E S U L T S . 

0 : U - 2 3 3 F I S S I O N S P E C T R U M AVERAGE V A L U E N E E D E D . 
0 : FOR A N A L Y S I S O C T A R G E T F A S T M U L T I P L I C A T I O N . 

THERMAL V A L U E UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

^=5lxs!oirfir===========Ni5f55r^ 

1 0 . 0 KEV 1 . 5 0 MEV 

A : ACCURACY R E Q U I R E D - 1 TO 3 P E R C E N T . 
0 : T O LOCK FOR S T R U C T U R E BELOW 1 M E V . 

6 8 2 3 0 . 0 KEV 3 . 0 0 MEV 2 USA R . H . D A H L B E R G GA 
' . M . P E R R Y ORL 

A : ACCURACY R E Q U I R E D - I TO 3 P E R C E N T . 
o : T O LOCK FOR S T R U C T U R E BELOW 1 M E V . 

3 0 . 0 KEV 1 USA N . S T E E N B E T 
R . H . D A H L B E R G GA 
A . M . P E R R Y ORL 

A : R E Q U I R E 0 . 2 5 P E R C E N T ACCURACY TO 3 0 E V , 1 P E R C E N T 
FROM 3 0 EV TO 1 K E V , AND 2 PERCENT A B O V E . 

I N T E R M E D I A T E ACCURACY OF 1 . 5 P E R C E N T U S E F U L . 

3 0 . 0 KEV 1 0 . 0 MEV 1 . O X 2 GER H . G E R W I N J U L 

5 0 . 0 KEV 5 . 0 0 MEV 0 . 5 X 1 USA W . D A V E Y L A S 

o : 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 R E G I O N . 

N E E D E D FOR ASSESSMENT OF U - 2 3 3 / T H 0 R I U M REACTOR 
P O T E N T I A L . 

THERMAL V A L U E UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

9 2 ~ U R K N I U M - 2 3 3 N E U T R O N " 6 E L A Y E D ~ N E U T R O N S ~ E M L T T E D ~ p i R ~ F i I i ION~" 

6 8 6 2 5 . 3 MV 5 . O X 1 USA N . S T E E N B E T 

0 : TO R E S O L V E D I S C R E P A N C I E S . 

S T A T U S 

UNDER C O N T I N U C U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

ir3i^?5riir===========siGfg§ir"^ 

U : 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 
1 5 M I N U T E I S O M E R R E Q U I R E D . 

0 : FOR C A L C U L A T I O N OF F I S S I C N PRODUCT P O I S O N S . 

USA N . S T E E N BET 6 7 1 0 

0 : Y I E L D OF C S - 1 3 7 WANTED. 
0 : FOR BURN UP I N D I C A T O R S T A N D A R D . 
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USA N . S T E E N BET 

0 : Y I ELD OF N D - 1 4 7 AND S M - 1 4 9 WANTED. 
0 : FOR C A L C U L A T I O N O C F I S S I O N PRODUCT P O I S O N S . 

6 9 0 2 5 . 3 MV 1 . O X 2 CAN W . H . W A L K E R 

0 : Y I E L D OF X E - 1 3 5 W A N T E D . 
0 : = OR 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 . 

STATUS 

U N D E R C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

6 9 1 2 5 . 3 MV 5 . 0 0 KEV 2 USA C . E . T I L L 
P . B . H E M M I G A E ; 

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 R A N G E . 

A : ACCURACY 1 0 P E R C E N T WANTED TO 1 0 0 E V , 3 0 P E R C E N T 
A B O V E . 

o : FOR T H E R M A L B R E E D E R C A L C U L A T I O N S . 

9 2 ~ U R A N 7 U M - 2 3 4 = = = " = N E U T R O N = ' T 0 T A L " C R 5 S S " S I C T I O N 

6 9 2 2 5 . 3 MV 2 0 . 0 MEV 5 . OX 2 I N D G . B . G A R 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 . 

6 9 3 2 5 . 3 MV 2 0 . 0 MEV 5 . O X 2 I N D G . B . G A R G TRM 

0 : R E Q U I R E D FOR T H C R I U M F U E L - C Y C L E S T U D I E S . 

6 9 4 2 0 . 0 MEV 5 . O X 2 I N O G . B . G A R G TRM 7 5 3 0 2 8 

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 . 

6 9 5 1 . 0 0 MV 1 0 . 0 MEV • 2 USA C . E . T I L L ANL 6 9 1 4 0 0 

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 . 1 0 P E R C E N T ABOVE 10 K E V . 

6 9 6 1 . 0 0 EV 1 0 . 0 MEV 1 5 . C X 2 GER H . G E R W I N J U L 6 9 2 3 5 6 

6 9 7 1 0 . 0 KEV 5 . O X 3 . FR H . T E L L I E R SAC 7 3 2 0 9 4 

6 9 B 2 5 . 3 MV 2 0 . 0 MEV 5 . O X 2 I N D G . B . G A R G TRM 7 5 3 0 2 9 

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 . 

9 2 ~ G R A N T U M ~ 2 3 4 = = = = = - = = N E U T R O N - ==-==
 N72N" 

6 9 9 1 5 . 0 MEV 1 0 . O X 1 FR M • S O L E I L H A C BRC 6 8 2 0 5 0 

9 2 - U R A N 1 G M - 2 3 4 N E U T R O N -

7 0 0 1 5 . 0 MEV 1 5 . OX 1 FR M . S OLE I LHAC 

7 0 1 4 . 0 0 MEV 1 0 . 0 MEV 1 5 . O X 2 GER H . G E R W I N J U L 

0 : S P E C T R U M I N D E X . 

7 0 2 2 5 . 3 MV 2 0 . 0 MEV 5 . O X 2 I N D G . B . G A R 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 O I E 

Si=u§s8ios= i!i= = = = = = = = = = = =™=™=""™= = = = = = = =5Fie^ 

7 0 3 2 GER F . W E L L E R KFK 6 9 2 3 7 9 

Q : E N E R G Y , S P I N AND P A R I T Y WANTED FOR L E V E L S BELOW 
1 . 0 M E V . 

= = Y = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = S = = = = 

7 0 4 1 0 . O X 3 UK J . G . T Y R O R W I N 6 9 2 3 6 0 

Q : T H E R M A L AVERAGE I N C I D E N T E N E R G Y . 
o : FOR LONG T E R M I M P R O V E M E N T OF T H E A B S O R P T I O N C R O S S 

S E C T I O N . 
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9 2 U R A N I U M 2 3 5 E L A S T I C CROSS SECTION < CONTINUED) 

7 0 5 1 . 0 0 KEV 1 5 . 0 MEV FR A.MICHAUDON BRC 

0 : FOR C R I T I C A L ASSEMBLIES . 

9 2 URANIUM 235 D I F F E R E N T I A L E L A S T I C CROSS SECTION 

7 0 6 1 . 0 0 MEV 5 . 0 0 MEV A C . E . T I L L ANL 6912 
P . B . H E M M I G AEC 

A : ENERGY RESOLUTION AT LEAST 0 . 5 MEV. 
0 : NEEDED FOR ANALYZING FAST C R I T I C A L EXPERIMENTS. 

7 0 7 1 . 0 0 KEV 1 5 . 0 MEV FR A.MICHAUDON BR C 

0 : FOR C R I T I C A L ASSEMBLIES . 

9 2 URANIUM 235 INELASTIC CROSS SECTION 

1 S . 0 MEV SWD H . HAEGGBLOM AE 

O: FAST C R I T I C A L SYSTEMS. 

1 5 . 0 MEV FR A.MICHAUDON BRC 

0 : FOR C R I T I C A L ASSEMBL IES . 

710 8 0 0 . KEV 5 . 0 0 MEV L . N . U S A C H E V F E I 

FROM 0 . 8 - 1 . 4 MEV ACCURACY 15 PERCENT, 
P R I O R I T Y 2 ACCURACY 15 PERCENT. 
FROM 1 . 4 - 2 . 5 MEV ACCURACY 17 PERCENT. 
P R I O R I T Y 2 ACCURACY 17 PERCENT. 
FROM 2 . 5 - 5 . 0 MEV ACCURACY 30 PERCENT. 
P R I O R I T Y 2 ACCURACY 30 PERCENT. 
NEED FOR FAST REACTOR CALCULAT ION. 
FOR MORE D E T A I L SEE INTRODUCTION. 

9 2 URANIUM 235 ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS SECTION 

7 1 3 5 0 . 0 KEV 

1 5 . 0 MEV 

1 5 . 0 MEV 

6 . 0 0 MEV 

F . K E L L E R KFK 

A: ACCURACY OF 10 PERCENT REQUIRED BELOW 1 . 5 MEV. 
RESOLUTION FOR INCIDENT AND E X I T NEUTRON ENERGIES 

100 K E V . 
0 : FAST REACTOR CALCULATIONS. 

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

CROSS SECTION FOR I N E L A S T I C REMOVAL BELOW F I S S I O N 
THRESHOLDS OF U - 2 3 8 ( 7 PERCENT ACCURACY) AND OF 
P U - 2 4 0 OR N P - 2 3 7 ( 1 0 PERCENT ACCURACY) WANTED. 

E X C I T A T I O N CROSS SECTION FOR LOW L Y I N G LEVELS 
REQUESTED WITH 15 PERCENT ACCURACY. 

TEMPERATURES OF THE I N E L A S T I C SCATTERING SPECTRA 
AS WELL AS DIRECT AND P R E - E Q U I L I SRIUM MECHANISM 
CONTRIBUTIONS IN THE CONTINUUM ARE OF INTEREST. 

SEE GENERAL COMMENTS I N THE INTRODUCTION. 

C . E , 
P .Be 

T I L L 
HEMMI 

LOW ENERGY NEUTRONS MUST BE INCLUDED. 
ABSOLUTE SPECTRA AT 3 0 AND 75 DEGREES MAY S U F F I C E . 
I N C I D E N T AND E X I T ENERGY RESOLUTIONS 1 0 . PERCENT. 

9 2 URANIUM 235 N G U T R 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'SECTION 

7 1 4 1 3 . 0 KEV 1 0 . 0 MEV 1 0 . OX H.MATSUNOBU SAE 6 8 2 0 5 2 

0 : CROSS SECTIONS FOR E X C I T A T I O N OF I N D I V I D U A L LEVELS 
ALSO WANTED. 

A : ENERGY RESOLUTION I TO 2 PERCENT D E S I R E D . 
O: FOR FAST REACTORS. 

FOR EVALUATION OF NUCLEAR DATA. 
NO EXPERIMENTAL DATA ABOVE 7 . 5 MEV. 

7 1 5 3 0 0 . KEV 1 0 . 0 MEV N M . M . I S L A M R 

O: FOR FAST REACTORS. 

1 5 . 0 MEV FR A.MlCHAUOON BRC 

o : FOR C R I T I C A L A S S E M B L I E S . 

=fsf$c=iexf?ERfSs=£65ii=iiETfBS===™=== 9 5 " u R S N T 0 M " 5 3 3 " "REOYfiBFT 

7 1 7 1 . 0 0 KEV 1 0 . 0 MEV 2 . OX 1 JAP H.MATSUNOBU SAE 

A : ENERGY RESOLUTION - 1 TO 2 PERCENT. 
O : EVALUATION OF U - 2 3 5 NUCLEAR DATA AND FOR REACTOR 

DESIGN CALCULATIONS. 
THE EXPERIMENTAL DATA ARE VERY POOR. 
NO EXPERIMENTAL DATA FROM 5 . 5 MEV TO 10 MEV. 
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ff=alASToa=Ill== ===Siaf5sr= ==z=BfFFIlfgff5rmxE=iEsf?ilfsg=E§B!l=llg¥!!r=== 

1 . 0 0 K E V 10. 0 H.MATSUNOBU SAE 

A : ACCURACY REQUIRED - 2 TO 5 PERCENT. 
ENERGY RESOLUTION - 1 TO 2 PERCENT, 

o : EVALUATION OF u - 2 3 5 NUCLEAR DATA AND FOR REACTOR 
DESIGN CALCULAT IONS. 

THE EXPERIMENTAL DATA ARE VERY POOR. 
NO EXPERIMENTAL DATA FROM 5 . S MEV TO 10 MEV. 

9 1 = U R A N ! O M = 2 3 5 = = = = = = = = = = = = N 1 U T R O N = = = = = NON-ELASTIC CROSS SECTION 

1 5 . 0 MEV 

A : ACCURACY 10 PERCENT REQUIRED TO 1 . 5 
PERCENT ABOVE. 

ENERGY RESOLUTION ABOUT 100 KEV. 

6 9 2 3 6 1 

EV AND 20 

7 2 C I C O . K E V 

§i=oS5l5T5srigg="== 

2 BAN M . M . I S L A M R 

0 : FOR FAST REACTORS. 

= = = =CAg?ORl=CRol ! = i l§f !oH = = = = = = = = = 

721 1 . 0 0 K E V 

1 0 . 0 KEV 

1 0 . 0 M E V 

1 0 . 0 MEV 

J A P S . K A iAAI 
O : ALPHA ALSO WANTED. 
A : REQUIRED ACCURACY - 5 TO 10 PERCENT. 

RESOLUTION - 1 TO 2 PERCENT. 
O: FOR FAST REACTORS. 

NUCLEAR DATA E V A L U A T I O N . 
NO EXPERIMENTAL DATA ABOVE 2 . 6 MEV. 

A : ACCURACY TO OBTAIN 1 PERCENT I N ALPHA, 
o : A N A L Y S I S OF C R I T I C A L EXPERIMENTS. 

3 0 . 0 KEV BAN M . M . I S L A M RAM 

0 : FOR FAST REACTORS. 

6 9 3 0 60 

USA N .STEEN BET 

a : SHAPE ESPECIALLY IMPORTANT AT LOW ENERGY. 

5 0 0 . K E V SWD H.HAEGGBLOM AE 

O: FAST REACTOR C A L C U L A T I O N S . 

3 . 0 0 MEV F R A . 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 . 

7420 78 

5 . 0 0 KEV 1 0 . 0 MEV L . N . U S A C H E V 

FROM 0 . 5 
P R I O R I T Y 
FROM 0 . 1 
P R I O R I T Y 
FROM 0 . 8 
P R I O R I T Y 
ABOVE 4 . 5 MEV 
NEED FOR FAST 
FOR MORE D E T A I L SEE INTRODUCTION. 

FE I 

100 KEV ACCURACY 4 . 5 PERCENT. 
ACCURACY 3 . 7 PERCENT. 
0 . 8 MEV ACCURACY 10 PERCENT, 
ACCURACY 10 PERCENT. 
4 . 5 MEV ACCURACY 50 PERCENT. 
ACCURACY 50 PERCENT. 

REQUIREMENTS 2 TIMES WEAKER. 
REACTOR CALCULATIONS. 

irofssForiSi"5" Iô rBN-- ==Elgf5SI=55fiR5=l5f=Plef§0fi= 

7 2 8 2 5 . 3 MV 

7 2 9 2 5 . 3 MV 

iro5ifiror!!!===== 

1 0 . O X 2 USA N .STEEN BET 

2 0 . O X 2 USA R.EHRL1CH KAP 

= = N ! U T R O N = = = = = ~PHOT6N~PRODUCT75N~CROSS SECTION IN I N E L A S T I C SCAT. " " " 

6 7 1 1 0 3 

6 7 1 1 0 4 

7 3 0 3 0 0 . KEV 4 . 0 0 MEV BAN M . M . I S L A M RAM 6 9 

O : SECONDARY ENERGY-ANGLE D I S T R I B U T I O N S REQUIRED. 
0 : FOR FAST REACTORS. 

9 2 = U R A N F U M = 2 3 5 = = 

731 1 2 0 . KEV 

= S I A T G G I R = = =fdf!c=gsgf55=s6d65a?rd5=e65iril5f!5ir 

A : £ H I ^ T A K E R L sin 
Q: GAMMA SPECTRUM WANTED. 
A : I N C I D E N T ENERGY. ABOUT 120 K E V . 

LOW RESOLUTION ADEQUATE FOR INCIDENT ENERGY AND 
PHOTON SPECTRUM. 

O : FOR STUDY OF A C T I V A T I O N AND HEAT RELEASE IN CORE. 

7 3 2 1 . 0 0 KEV FR A.MICHAUDON 

0 : FOR S H I E L D I N G . 

F I S S I O N L I S T . PAGE I I . 55 



frGsxsfonsr =======5iofs§s=============s:is=== 

7 3 3 5 . 0 0 MEV 1 0 . 0 MEV 1 0 . O X 

ss'SHSfuriii" NEUTRON 

H . M A T SUNOBU SAE 

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: E V A L U A T I O N OF U - 2 3 5 NUCLE AR DATA AND FOR REACTOR 

D E S I G N C A L C U L A T I O N S . 
THE E X P E R I M E N T A L DATA ARE VERY P O O R . 

1 5 . 0 MEV 1 5 . O X 

5i=mST5iriSr= 

F R A . 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 . 

= = = = = N ! U T R O N = = =PlI!!5S=E65lI=s=lZfl5fi== 

7 3 5 1 0 . 0 KEV 1 5 . 0 MEV 1 . O X 1 

7 3 6 1 . 0 0 EV 1 . 0 0 KEV 3 . O X 2 

G . E . H A N S E N 

USA B . H U T C H I N S GEB 

o: U S E D AS S TANDARD AT H I G H E R 

6 6 1 0 4 3 

6 9 1 2 4 1 

7 3 7 1 0 . 0 KEV 1 4 . 0 MEV USA R . S . C A S W E L L NBS 

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 . 

6 9 1 2 4 5 

7 3 8 1 . 0 0 KEV 1 4 . 0 MEV 1 . OX C . E . T I L L 
P . B . H E M M I G 
F . C . M A I E N S C H E I N 

AEC 
ORL 

6 9 1 2 4 6 

0 : 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 ) i 
AND TO H - L ( N . P ) TO 1 P E R C E N T . 

A : I N T E R M E D I A T E ACCURACY OF 3 PERCENT U S E F U L . 
0 : N E E D E D TO COMPARE S T A N D A R D S . 

7 3 9 1 . 0 0 KEV 1 4 . 0 MEV 6 9 1 4 4 9 

P E R C E N T 

3 P E R C E N T 

Q : A B S O L U T E V A L U E S R E Q U I R E D . 
A : FROM 1 - 2 0 K E V . ACCURACY 2 P E R C E N T 

U S E F U L . 
F R O M 2 0 KEV - 3 M E V , ACCURACY 1 P E R C E N T , 

U S E F U L . 
FROM 3 - 1 4 M E V , ACCURACY 2 P E R C E N T , 

5 P E R C E N T U S E F U L . 
O : FOR F A S T REACTOR 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 . 

7 4 0 1 0 0 . EV 1 0 . 0 MEV 

7 4 1 1 . 0 0 MEV 5 . 0 0 MEV 3 . O X 

H . G E R W I N J U L 6 9 2 3 6 6 

A : ACCURACY 5 P E R C E N T FOR 1 0 0 EV - 10 K E V , 
2 P E R C E N T FOR 10 KEV - 1 MEV 
AND 5 P E R C E N T FOR 1 - 1 0 M E V . 

O : S P E C T R U M I N D E X . 
S T A N D A R D C R O S S S E C T I O N . 

C . G . C A M P B E L L W I N 

A : ACCURACY FOR AVERAGE VALUE OF THE ERROR BETWEEN 
E AND 2 E . 

o : S T A N D A R D FOR PU C R O S S - S E C T I C N S . 
FOR F A S T R E A C T O R S . 

7 4 2 2 0 0 . EV 5 0 0 . KEV 2 . O X SWD H . 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 . 

7 4 3 2 5 . 3 MV 1 5 . 0 MEV 5 . O X BAN M . M . I S L A M RAM 

0 : FOR F A S T R E A C T O R S . 

7 4 4 5 . 0 0 KEV 7 . 0 0 MEV 2 . O X M . N . N I K O L A E V FE I 7 1 4 0 0 7 

0 : BELOW 2 0 KEV MEASUREMENTS 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 AND BY S E L F D E T E C T I O N 
METHOD W I T H F I S S I O N D E T E C T O R WANTED FOR 
S E L F S H I E L D I N G E V A L U A T I O N . 

T H E S E C U R V E S MUST BE MEASURED 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 BEAM DOWN TO 1 . P E R C E N T . 

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 OF C C - 2 5 2 I S OF GREAT I N T E R E S T FOR 
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 ACCURACY 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 UPON T H E ACCURACY 
O F T H E C F - 2 5 2 N U - B A R S TANDARD ( R E Q U I R E D ACCURACY 
1 P E R C E N T ) . 

A : A C C U R A C Y D E T E R M I N E D BY USE OF T H I S CROSS 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 AND C A P T U R E M E A S U R E M E N T S 
FOR OTHER I S O T O P E S . 

I F MEASUREMENT I S A B S O L U T E AND P U - 2 3 9 AND U - 2 3 8 
F I S S I O N CROSS S E C T I O N S ARE MEASURED R E L A T I V E TO 
U - 2 3 5 F I S S I O N . T H E N 2 . 0 P E R C E N T ACCURACY I S 
R E Q U I R E D . 

B E S T ACCURACY OF 1 . 5 P E R C E N T D E S I R A B L E I N 1 . 2 T O 
2 . 5 MEV R E G I O N B E C A U S E OF U - 2 3 8 F I S S I O N CROSS 
S E C T I O N N O R M A L I Z A T I O N . 

0 : S E E G E N E R A L COMMENTS 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 AT L E A S T T H R E E 

MEASUREMENTS W I T H D I F F E R E N T METHODS AGREE W I T H I N 
R E Q U E S T E D A C C U R A C Y . 

7 4 5 1 . 0 0 MV USA N . S T E E N B E T 

O : 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 . 
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9 2 U R A N I U M 2 3 5 F I S S I O N CROSS S E C T I O N ( C O N T I N U E D ) 

4 0 0 . KEV 2 . 0 0 MEV W . D A V E Y L A S 7 4 1 2 0 9 

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 
DATA ABOVE 1 MEV I S S U F F I C I E N T . 

0 : E X T E N S I O N OF L A S L A B S O L U T E MEASUREMENT BELOW 1 MEV 
T O O V E R L A P I M P O R T A N T LOWER ENERGY D A T A . 

A R E F E R E N C E W H I C H I S V I T A L T O ALL REACTOR S T U D I E S . 

1 5 . 0 MEV A . M I C H A U D O N 

A : ACCURACY 3 P E R C E N T TO I K E V , 
O : FOR C R I T I C A L A S S E M B L I E S . 

2 PERCENT A B O V E . 

N E U T R O N D O S I M E T R Y GROUP GEL 7 4 2 1 1 3 

N A U - 2 3 5 F I S S I C N SPECTRUM O : A V E R A G E CROSS S E C T I O N 
D E S I R E D . 

0 : 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 . 

1 . 0 0 KEV 

7 5 0 I C O . KEV 

7 5 1 1 . 0 0 MEV 

1 . 0 0 MEV 

2 0 . 0 MEV 

5 . 0 0 KEV 1 0 . 0 MEV 

H . M A T S U N O B U SAE 

o : A B S O L U T E MEASUREMENT W A N T E D . 
A : E N E R G Y R E S O L U T I O N - 1 T C 2 P E R C E N T . 
0 : E V A L U A T I O N OF U - 2 3 5 NUCLEAR DATA AND FOR REACTOR 

D E S I G N C A L C U L A T I O N S . 
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 DATA ARE 

VERY REMARKABLE I N THE ENERGY RANGE BELOW 
7 0 K E V . 

H . M A T S U N O B U SAE 

0 : A B S O L U T E MEASUREMENT W A N T E D . 
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 : E V A L U A T I O N OF U - 2 3 5 NUCLE AR DATA AND FOR REACTOR 

D E S I G N C A L C U L A T I O N S . 

H . M A T S U N O B U SAE 7 5 2 0 2 5 

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 . 
A: ACCURACY R E Q U I R E D - 1 TO 2 P E R C E N T . 

E N E R G Y R E S O L U T I O N - 1 T O 2 P E R C E N T , 
O : E V A L U A T I O N OF U - 2 3 5 NUCLEAR DATA AND FOR REACTOR 

D E S I G N C A L C U L A T I O N S . 
THE E X P E R I M E N T A L DATA ARE C O M P A R A T I V E L Y POOR I N 

T H E ENERGY RANGE ABOVE 6 MEV E X C E P T 1 4 MEV D A T A . 

L . N . U S A C H E V F E I 

FROM 0 . 5 - 1 0 0 KEV ACCURACY 2 . 8 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 1 . 2 P E R C E N T ' . 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 2 . 1 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 1 . 1 P E R C E N T . 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 2 . 9 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 . 
ABOVE 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 . 
N E E D FOR F A S T REACTOR C A L C U L A T I C N S . 
S T A N D A R D CS ABOVE 1 0 0 K E V . 
FOR MORE D E T A I L SEE I N T R O D U C T I O N . 

UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N D C . SEE A P P E N D I X A . 

B ! Z ! I F E I B E T I V S E G M M F S I T O 8 8 I G S ^ 6 B ° K ! T R F M E V - D O C U M E N T E D : 

MHG 

HAR 

KFK 

CAD 

L A S 

ORL 

N B S 

BRC 

R O B E R T S O N * 

JAMES AND E V A N S 

C I E R J A C K S + 

S Z ABO 

1 0 0 KEV TO 1 M E V . 

1 0 0 KEV TO 1 5 M E V . 

1 MEV T O 1 5 M E V . 

1 MEV TO I S M E V . 

6 MEV TO 1 5 M E V . 

< 1 0 0 KEV T O 1 M E V . 

< 1 0 0 KEV T O 1 5 M E V . 

1 0 0 KEV TO 1 5 M E V . 

9 2 U R X N I U M 2 3 5 " " N S O TR O N " C A P T U R E f o F I S S T O N R A TTO T A L P H A T " 

7 5 3 1 . 0 0 MV 7 . 0 0 MEV C . E . T I L L 
B . H U T C H I N S 
P . B . H E M M I G 

ANL 
GEB 
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 . 
A : R E Q U I R E D ACCURACY - 5 T O 1 0 P E R C E N T . 
0 : 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 NEED V E R I F I C A T I O N . 

7 5 4 1 0 0 . E V 1 . 0 0 MEV C . G . C A M P B E L L W I N 6 9 2 3 

A : ACCURACY FOR A V E R A G E VALUE OF THE ERROR BETWEEN 
E AND 2 E . 

0 : FOR F A S T R E A C T O R S . 

7 5 5 1 0 0 . EV 8 0 0 . KEV M . N . N I K O L A E V F E I 7 1 4 0 0 8 

Q : FOR E V A L U A T I O N OF T H E D I F F E R E N C E S I N T H E 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 . 

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 -
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 O N 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 DEGREES K ARE W A N T E D . 

A : I N R E G I O N 1 - 1 0 0 KEV B E T T E R ACCURACY D E S I R A B L E 
( A B C U T 5 P E R C E N T ) . 

I N THE 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 W A N T E D . 

0 : S E E GENERAL COMMENTS I N T H E I N T R O D U C T I O N . 
A L S O NEEDED FOR C O M P A R I S O N W I T H ALPHA 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 . 
A T 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 . 
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ii=yi4aiyM=iii=== ======yiyi§sy=============sseiuii=iQ=EiiiiQ«=eiiig==tA 
7 5 6 1 . 0 0 MV 1 . 0 0 EV USA N . S T E E N B E T 7 2 

a : 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 . 
0 : 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 T A T U S S T A T U S 

U N D E R C O N T I N U O U S R E V I E W BY I N D C . S E E A P P E N D I X A . 

=Bio?56ir============sijfs5sriim 

5 0 . 0 K E V 
* & ! H J ? £ H I E N S 

P . B . H E M M I G A E C 

A : A C C U R A C Y 1 / 2 P E R C E N T AT T H E R M A L . 2 P E R C E N T 
E L S E W H E R E . 

J . G . T Y R O R WI N 

O : V A L U E R E L A T I V E T O 2 5 . 3 MV E T A W A N T E D . 
A : A C C U R A C Y I S FOR A V E R A G E V A L U E S I N 2 0 MV S T E P S 

U P T O 0 . 2 E V , A N D I N 5 0 MV S T E P S A B O V E . 
0 : F O R T E M P E R A T U R E C O E F F I C I E N T W O R K . 

U S A N . S T E E N B E T 

A : 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 . 

Q : U - 2 3 5 F I S S I O N S P E C T R U M A V E R A G E V A L U E W A N T E D , 
o : F O R A N A L Y S I S O F T A R G E T F A S T M U L T I P L I C A T I O N . 

S T A T U S 

T H E R M A L V A L U E U N D E R C O N T I N U O U S R E V I E W BY I N D C . S E E A P P E N D I X A . 

il=mS!5iri5§============5iD¥BB5== =51u?S0NS=EMl?TiD=Pii=FFii?0S==?NU=lAR?= 

2 5 . 3 MV 3 . 0 0 MEV C . E . T I L L 
B . H U T C H I N S 
P . B . H E M M I G 

A : A C C U R A C Y O F 
0 : N E E D E D A S A 

A N L C 
GEB 
A E C 

2 P E R C E N T U S E F U L . 
C R O S S C H E C K W I T H O T H E R I S O T O P E S . 

2 . 5 0 MEV M . N . N I K O L A E V F E I 

Q : R A T I O TO C F - 2 5 2 NU R E Q U I R E D . 
A : A B S O L U T E M E A S U R E M E N T S O F u - 2 3 5 N U - B A R F O R T H E R M A L 

N E U T R O N S W I T H A C C U R A C Y NOT WORSE T H A N 0 . 5 P E R -
C E N T A S W E L L A S E T A M E A S U R E M E N T S WOULD BE U S E F U L 
F O R L O W E R I N G T H E D E P E N D E N C E ON T H E C F - 2 5 2 
S T A N D A R D . 

E N E R G Y D E P E N D E N C E O F NU I S W A N T E D W I T H 0 . 7 
L E T H A R G Y R E S O L U T I O N I N T H E R E G I O N BELOW 2 . 5 M E V . 

0 : 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 . 

A . M I C H A U D O N 

A : A C C U R A C Y 2 P E R C E N T 
O : FOR C R I T I C A L AS L I E S . 

K E V , 1 P E R C E N T A B O V E . 

5 . 0 0 K E V 1 0 . 0 MEV L . N . U S A C H E V F E I 

F R O M 0 . 5 - 1 0 0 KEV 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 0 . 5 P E R C E N T . 
F R O M 0 . 1 - 0 . 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 0 . 5 P E R C E N T . 
F R O M 0 . 8 - 4 . 5 MEV A C C U R A C Y 2 . 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 1 . 2 P E R C E N T . 
A B O V E 4 . 5 M E V R E Q U I R E M E N T S 2 T I M E S W E A K E R . 
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 . 
F O R MORE D E T A I L S E E I N T R O D U C T I O N . 

S T A T U S 

U N D E R C O N T I N U O U S R E V I E W BY I N D C . S E E A P P E N D I X A . 

R . E . H O W E M E A S U R E M E N T S I N P R O G R E S S . 

I 1 " U R A N T U M = 1 I 1 _ = " = = = = = = = _ = N E U T R O N = = = = = = = = = ! = = = ! = = = ! = = = = = ! = ! = = = = = = = = ! = = = = = = = = = = 

S T A T U S 

P . B . H E M M I G 6 9 1 2 6 0 

O : D E L A Y E D N E U T R O N E N E R G Y S P E C T R U M W A N T E D . 
Y I E L D . H A L F - L I F E . A N D E N E R G Y N E E D E D . 

O : N E E D E D F O R A N A L Y S I S OF F A S T C R I T I C A L S AND T O C H E C K 
E X I S T I N G D A T A . 

0 : F O R T H E E N T I R E E N E R G Y R A N G E . 
0 : T 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 . 

S T A T U S 

U N D E R C O N T I N U O U S R E V I E W BY I N D C . S E E A P P E N D I X A . 

9I=DS5ST5m=I5§============NI3¥R§B===— isifi5ri«Efm=srFiii?6B=fiia?iSs!== 

3 . 0 0 MEV USA S:I:5!kbiG figfc 
0 : V E R I F I C A T I O N O F F I S S I O N S P E C T R U M N E E D E D . 
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9 2 U R A N I U M 2 3 5 N E U T R O N ENERGY S P E C T R U M OF F I S S I O N N E U T R O N S ( C O N T I N U E D ) 

1 0 0 . KEV 

R . E H R L I C H KAP 6 9 1 2 S 

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 . 3 M E V . 

V E R I F I C A T I O N OF F I S S I O N S P E C T R U M . 

C . G . C A M P B E L L 
A . W H I T T A K E R 
S . B . W R I G H T 

W I N 
UK W 
HAR 

I N C I D E N T E N E R G Y , ABOUT 1 0 0 K E V . 
ACCURACY FOR AVERAGE E ' . 
ACCURACY 1 0 P E R C E N T ON NUMBER OF NEUTRONS 

ABOVE 5 MEV AND BELOW . 2 5 M E V . 
LOW R E S O L U T I O N ADEQUATE FOR I N C I D E N T E N E R G Y . 
FOR F A S T R E A C T O R S . 
FOR R E A C T I O N R A T E A N A L Y S I S . 

USA N . 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 . 

1 5 . 0 MEV A . M L 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 . 

7 4 2 0 7 7 

S T A T U S -

UNDER C O N T I N U O U S R E V I E W BY I N D C . S E E A P P E N D I X A . 

9 2 ~U R A N TU M ~ 2 3 5 NIU T R O N ^ F I S S I O N " P R O D U C T ~ M A S S _ Y I E L D ~ S P E C T R U M -

7 7 2 2 5 . 3 MV 2.0* USA N . 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 S OF X E - 1 3 5 . 
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 . 

6 7 1 1 0 5 

7 7 3 2 5 . 3 MV 

Q : 
o: 

Y I E L D OF C S - 1 3 7 WANTED. 
FOR BURN UP I N D I C A T O R S T A N D A R D . 

7 7 4 2 5 . 3 MV 

Q : Y I E L D OF S M - 1 4 9 AND N D - 1 4 7 W A N T E D . 
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 . 

7 7 5 2 5 . 3 MV N W . H . W A L K E R CRC 

Q : Y I E L D OF X E - 1 3 5 W A N T E D . 
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 . 

S T A T U S -

UNDER C O N T I N U O U S R E V I E W BY I N D C . S E E A P P E N D I X A . 

9 2 - U R A N T D M - 2 3 5 NEUTRON R 1S O N A N C E - P A R A M E T 1R | -

200. EV 10.0% USA C . E . T I L L 
N . S T E E N 
B . H U T C H I N S 
P . B . H E M M I G 

ANI-
S E ? 
GEB 
AEC 

O : N E E D E D T O AS H I G H AN ENERGY AS P O S S I B L E . 
M U L T I L E V E L F I T WANTED WHERE F E A S I B L E . 

A : N E E D 1 0 P E R C E N T ACCURACY BELOW 1 0 0 E V . 
O : N E E D E D FOR E X T R A P O L A T I O N TC U N R E S O L V E D RESONANCE 

R E G I O N . 

7 7 7 

7 7 8 

S T A T U S -

1 5 0 . EV 

1 . 0 0 EV 

2 0 0 . EV 

2 0 0 . E V 

10.0* 

3 . 0 * 

GER F . W E L L E R 

H . T E L L I E R 

O : FOR RESONANCE S E L F S H I E L D I N G . 

UNDER C O N T I N U O U S R E V I E W BY I N D C . S E E ' A P P E N D I X A . 

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 ' O 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 3 5 9 

7 0 2 0 2 5 

- S T A T U S 

7 7 9 5 . 0 0 MEV 10.0* CCP M . N . N I K O L A E V F E I 

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 S OF U - 2 3 6 A N D U - 2 3 8 W A N T E D . 

T H I N SPHERE 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 
SOURCE AND 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 . 

0 : S E E GENERAL COMMENTS I N THE I N T R O D U C T I O N . 

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

7 8 0 2 5 . 3 MV 1 . 0 0 MEV 1 0 . 0 * USA B . H U T C H I N S 6 7 1 1 0 9 

A : R E Q U I R E D 10 P E R C E N T ACCURACY I N C A P T U R E W I D T H S . 
0 : ABOVE 1 KEV P R I O R I T Y 2 . 

N E E D E D FOR CONTROL OF U - 2 3 2 P R O D U C T I O N . 

7 8 1 1 . 0 0 EV 5 0 0 . E V 5 . 0 * CAN W . H . W A L K E R CRC 6 8 1 

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 . 

7 8 2 1 . 0 0 KEV 3 . 0 0 MEV 1 0 . 0 * FR M . S O L E I L H A C 682060 
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9 2 U R A N I UM 2 3 6 NEUTRCN C A P T U R E CROSS S E C T I O N ( C C N T I N U E D ) 

7 8 3 1 . C C EV 

7 8 4 5 0 0 . EV 

1 0 . 0 MEV 

1 . 0 0 MEV 

20 . 0 * 

1 C . OX 

GER 

FR J . Y . B A R R E CAO 7 1 2 C 

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

7 8 5 5 0 0 . EV 1 . 4 C MEV P M . N . N I K O L A E V F E I 

0 : R A T I C WANTED R E L A T I V E TO U - 2 3 5 F I S S I O N . 
SEE GENERAL COMMENTS I N THE I N T R O D U C T I O N . 

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

1 5 . 0 MEV FR M . S O L E I L H A C BRC 

o : E V A L U A T I O N MAY EE S U F F I C I E N T . 

7 3 7 4 . 0 0 MEV 

7 8 8 S C O . EV 

7 8 9 I C O . KEV 

1 0 . 0 MEV 

1 5 . 0 MEV 

5 . 0 0 MEV 

5 . OX 

3 . O X 

H . G E R W I N 

J . Y . B A R R E 

o : WANTED RELATIVE TC U - 2 3 5 F I S S I C N CROSS SECTION, 
o : f o r FAST REACTOR CALCULATIONS. 

M . N . N I K O L A E V FE I 

R A T I O WANTED R E L A T I V E TO U - 2 3 5 . 
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 O F 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 ) . 

S E E GENERAL COMMENTS I N T H E I N T R O D U C T I O N . 

9 2 U R A N I U M 2 3 6 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 9 0 SCO. EV 1 5 . 0 MEV J . Y . B A R R E 

A : ACCURACY R E L A T I V E TO NU C F - 2 5 2 . 
0 : FOR F A S T REACTOR C A L C U L A T I O N S . 

5 . 0 0 MEV CCP M . N . N I K O L A E V F E I 

O : S E E GENERAL CCMVENTS I N THE I N T R O D U C T I O N . 

9 2 U R A N I U M 2 3 6 RESONANCE P A R A M E T E R S 

7 9 2 1 0 . 0 EV 5 . 0 C KEV M . N . N I K O L A E V FE I 

N E U T R O N AND C A P T U R E W I D T H S WANTED =OR 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 . 

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 
D E S I R E D . 

SEE GENERAL COMMENTS I N T H E 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 W A N T E D . 
A V E R A G E S AND P WAVE RESONANCE P A R A M E T E R S SHOULO 

BE D E R I V E D . 

9 2 U R A N I U M 2 3 7 C A P T U R E CROSS S E C T I O N 

7 9 3 1 . 0 0 KEV 3 . 0 0 MEV FR M . S O L E I L H A C BRC 

O : E V A L U A T I O N MAY BE S U F F I C I E N T . 

9 2 U R A N I U M 2 3 7 NEUTRON FISSION CROSS SECTION 

7 9 4 1 , 0 C KEV 1 5 . 0 MEV FR M . S O L E I L H A C BRC 

0 : E V A L U A T I O N MAY BE S U F F I C I E N T . 

9 2 U R A N I U M 2 3 8 E L A S T I C CROSS S E C T I O N 

7 9 5 1 . 0 0 KEV 1 5 . 0 MEV FR M . S O L E I L H A C BRC 

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

9 2 U R A N I U M 2 3 8 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 9 6 1 . C C K E V 1 0 . 0 MEV 
B I H U J £ W I N S 
P . B . H E M M I G 
A . M . P E R R Y 

AEC 
ORL 

A : ACCURACY 10 PERCENT FROM 1 TO 3 0 0 K E V . 
5 P E R C E N T FROM 3 0 0 KEV TO 2 M E V . 
1 0 P E R C E N T FROM 2 TO 10 M E V . 
F A C T O R S OF 2 LOWER ACCURACY WOULD BE U S E F U L ON 

SHORT T E R M . 

7 9 7 1 . 0 0 KEV 1 5 . 0 MEV FR M . S O L E I L H A C BRC 

0 : FOR C R I T I C A L A S S E M B L I E S . 

7 4 2 0 8 2 
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1 5 . 0 MEV 

O : 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 : 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 . 

8 0 . 0 KEV 5 0 0 . KEV SWD H . H A E G G B L O M AE C 

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 . 
0 : N E E D 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 S . 

1 . 2 C M E V 2 . 0 0 M E V 6 9 2 3 9 3 

O: LEVEL E X C I T A T I O N CROSS SECTIONS FOR THE 45 AND 
148 KEV LEVELS WANTED. 

1 5 . 0 M E V - R M • S O L E I L H A C B R C 

0 : C O R C R I T I C A L A S S E M B L I E S . 

7 4 2 0 8 3 

o : 

N T , 

L . N . U S A C H E V F E I 

F R O M 0 . 1 - 0 . 8 M E V A C C U R A C Y 4 . 0 P E R C E 
P R I O R I T Y 2 A C C U R A C Y 3 . 4 P E R C E N T . 
F R O M 0 . 8 - 1 . 4 M E V 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 2 . 7 P E R C E N T . 
F R O M 1 . 4 - 2 . 5 M E V 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 3 . 0 P E R C E N T . 
F R O M 2 . 5 - 5 . 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 . 
F R O M 5 . 0 - 6 . 5 M E V A C C U R A C Y 7 . 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 . 0 P E R C E N T . 
F R O M 6 . 5 - 1 0 " 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 . 
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 . 
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 . 

7 5 4 0 2 1 

S T A T U S 

U N D E R C O N T I N U O U S R E V I E W BY N E A N D C . S E E A P P E N D I X A . 

D E T A I L E D U N C E R T A I N T I E S I N C L U D E D I N A B O V E R E V I E W . 

=>T T O M E A S U R E G A M M A R A Y S E M I T T E D F O L L O W I N G T H E I N E L A S T I C 

A N L 

O R L 1 M o i r 

SWD M E A S U R E M E N T S A P P A R E N T L Y U N D E R W A Y AT 4 0 0 T O 6 0 0 K E V . 

A L D M E A S U R E M E N T S U N D E R W A Y A T 1 T O 3 M E V . 

9 2 ~ U R A N 7 I J 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 

2 . 0 ? M E V F . K E L L E R 

1 0 . 0 M E V C . E . T I L L 
B . H U T C H I N S 
P . B . H E M M I G 

SENBL 

A E C 

a : E M I S S I O N INSTEAD OF I N E L A S T I C AND N . 2 N MIGHT 
BE USEFUL. 

A : A C C U R A C Y OF 2 0 P E R C E N T W O U L D B E U S E F U L . 
ENERGY RESOLUTION 5 PERCENT. 

J . Y . 8 A R R E C A D 6 

Q : S E P A R A T I O N O F L E V E L S U P T O 2 MEV R E Q U I R E D . 
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 . 
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 . 

7 . 0 0 M E V 1 4 . 0 M E V F . W E L L E R 

M . N . N I K O L A E V F E I 7 1 4 0 1 8 

S T A T U S 

Q : D E C I S I O N A B O U T T O T A L I N E L A S T I C C R O S S S E C T I O N A T 
1 . 0 TO 2 . 5 M E V W A N T E D . 

T E M P E R A T U R E F O R I N E L A S T I C N E U T R O N S W A N T E D A T T H E 
H I G H E R E N E R G I E S . 

S P E C T R A A N D C R O S S S E C T I O N F O R 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 T O B E I N V E S T I G A T E D I N T H E 
M E V R E G I O N A S W E L L A S D I R E C T M E C H A N I S M C O N T R I B -
U T I O N S . 

A : C R O S S S E C T I O N F O R I N E L A S T I C R E M O V A L B E L O W F I S S I O N 
T H R E S H O L D O F u - 2 3 8 W A N T E D T O 1 . 5 - 2 . 0 P E R C E N T . 

C R O S S S E C T I O N F O R I N E L A S T I C R E M O V A L B E L O W 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 W A N T E D T O 3 - 5 
P E R C E N T . 

E X C I T A T I O N C S F O R F I R S T L E V E L A B O V E T H R E S H O L D T O 2 
M E V S H O U L D BE M E A S U R E D W I T H 5 P E R C E N T A C C U R A C Y . 

N E U T R O N S P E C T R A T O B E M E A S U R E D W I T H 5 P E R C E N T 
A C C U R A C Y A T 2 . 5 1 5 M E V . 

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 . 
P R E C I S I O N M E A S U R E M E N T S O F 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 S O U R C E A N D U - 2 3 8 A N D 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 A S W E L L AS BY 
N E U T R O N S P E C T R O M E T E R S E E M S V E R Y U S E F U L . 

STATUS 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
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9 2 U R A N I U M . 2 3 8 DOUBLE D I F F E R E N T I A L INELAST IC CROSS SECTION 

8 0 8 1 . 0 0 MEV 2 . 5 0 MEV. UK C.G.CAMPBELL WIN 

0 : FOR FAST REACTORS. 

8 0 9 3 0 0 . KEV 1 0 . 0 MEV 1 BAN M . M . I S L A M RAM 

o : FOR F A S T R E A C T O R S . 

810 

9 2 " UR A N l UM~ 2 3 8 ~ 

1 5 . 0 MEV 

N E U T R O N -

2 FR M . S O L E I L H A C 

" N O N - E L A S T I C ~ C R O S S " S E C T I O N " 

8 1 1 1 0 0 . KEV 1 0 . 0 MEV BAN M . M . I S L A M RAM 

o : FOR FAST REACTORS. 

8 1 2 1 0 . C KEV 1 5 . 0 MEV M . N . N I K O L A E V FE I 

A : DIRECT MEASUREMENTS BY SHELL TRANSMISSION 
DESIRABLE WITH 3 - 5 PERCENT ACCURACY. 

o : FOR EVALUATION OF I N E L A S T I C SCATTERING CROSS 
SECTION =OR FAST REACTORS. 

9 2 U R A N I U M 2 3 8 C A P T U R E CROSS S E C T I O N 

8 1 3 5 0 0 . EV 1 0 . 0 MEV 

8 1 4 1 0 . 0 KEV 

8 1 5 5 . 0 0 MV 

8 1 6 4 . 0 0 EV 

8 1 7 5 0 0 . E V 

1 0 . 0 MEV 

5 0 0 . EV 

B O O . KEV 

C . E . T I L L 
B.HUTCHLNS 
P . B . H E M M I G 

ANL 
GEB 
AEC 

A : ACCURACY 6 PERCENT FROM 500 EV TO 1 KEV. 4 PERCENT 
FROM I KEV TO 300 KEV, 6 PERCENT FROM 300 KEV TO 
5 0 0 KEV, 10 PERCENT FROM 5 0 0 KEV TO 10 MEV. 

ACCURACY OF 1C PERCENT FROM 1 KEV TO 10 MEV, 
USEFUL. 

O: HIGHEST P R I O R I T Y NEED FOR FAST REACTOR 
CALCULATIONS. 

C . E . T I L L 
d . H U T C H I N S 
P . B . H E M M I G 
A .M .PERRY 

A N L 
GEB 
AEC 
ORL 

NEEDED I S RATIO OF CAPTURE CROSS SECTION U - 2 3 8 TO 
F I S S I O N CROSS SECTION OF P U - 2 3 9 OR U - 2 3 5 . 

DIRECT RATIO NEEDED TO SUPPLEMENT SEPARATE 
MEASUREMENT. 

ACCURACY 1 . 5 PERCENT BELOW 3 0 C K E V , 7 PERCENT 
ABOVE. 

INTERMEDIATE ACCURACY USEFUL NEAR TERM. 

J . G . T Y R O R 

A : ACCURACY REQUIRED . 0 3 BARNS, 
o : FOR THERMAL REACTORS. 

H . T E L L I E R SAC 

a: RELATIVE TO SIGMA(N.G) AT THEFCAL. 
0 : FOR CALCULATION OF IEFF• 

EVALUATION MAY SUFFICE I F IT EXPLAINS 
D ISCREPANCIES . 

A : ACCURACY 2 PERCENT 10 TO 4 0 0 KEV, 
3 PERCENT ELSEWHERE. 

0 : FAST REACTOR CALCULATIONS. 

8 1 8 5 0 0 . EV 1 . 0 0 MEV H . T E L L I E R SAC 

0 : R E L A T I V E . T O S IGMAl N ,G> 
0 : EVALUATION MAY SUFFICE 

D I S C R E P A N C I E S . 

AT T H E R M A L . 
I F I T E X P L A I N S 

8 1 9 1 0 . 0 KEV 2 . 0 0 MEV C.G .CAMPBELL WIN 6 9 2 4 
A : ACCURACY FOR AVERAGE VALUE OF THE ERROR BETWEEN 

E AND 2 E . 
O : FOR F A S T R E A C T O R S . 

8 2 0 5 . 0 0 KEV 1 . 0 0 MEV SWD H.HAEGGBLOM AE 

O: NEEDED FOR FAST REACTOR CALCULATIONS. 

8 2 1 2 5 . 3 MV 3 0 . 0 K E V BAN M . M . I S L A M RAM 

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

6 9 3 0 6 6 

8 2 2 1 . 0 0 KEV 1 . 0 0 MEV S . I I J I MA N I G 

A : ACCURACY REQUIRED TO BETTER THAN 5 . 0 PERCENT, 
o : FOR FAST REACTOR CALCULATICNS. 

PRECISE MEASUREMENT AT SOME ENERGY P O I N T S ALSO 
D E S I R E D . 
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9 2 URANIUM 238 NEUTRON CAPTURE CROSS SECTION (CONTINUED) 

823 SCO. EV 1 . 4 0 MEV 3 . C X 1 CCP 

824 1 . c r EV 2 0 . 0 KEV 5 . C X 1 USA 

82 5 l . C C KEV 3 . 0 0 MEV 5 . O X 1 FR 

o : 

M . N . N I K O L A E V F E I 7 1 4 0 2 2 

RATIO TO U - 2 3 5 F I S S I O N CS I S WANTED. 
ABSOLUTE MEASUREMENTS OR RATIOS TO 3 - 1 0 ( N , A L P H A ) 

AND L I - 6 ( N , A L P H A ) CROSS SECTIONS WOULD ALSO BE 
USEFUL, AND AT HIGHER ENERGIES THE RATIO TO THE 
N P - 2 3 7 F I S S I O N CS. 

TRANSMISSION MEASUREMENTS WITH FLAT-RESPONSE 
DETECTOR AND EY THE S E L F - I N D I C A T I O N METHOD WITH 
CAPTURE GAMMA-RAY DETECTOR I N THE TEMPERATURE 
RANGE 7 0 - 2 5 0 0 DEGREES K ARE DESIRED FOR EVAL-
UATION OF S E L F - S H I E L D I N G AND DOPPLER EFFECTS. 

SPHERICAL TRANSMISSION T I M E - O F - F L I G H T MEASURE-
MENTS SEEM TO BE A USEFUL INDEPENDENT METHOD 
FOR DETERMINING THE R E L I A B I L I T Y OF CAPTURE 
CROSS-SECTION DATA. 

BETWEEN 1 AND 100 KEV INFORMATION ON RESONANCE 
SELF SH IELD ING FACTORS (SEE BCOK BY ABAGYAN ET 
A L . , CONSULTANTS BUREAU, NEW Y O R K , 1 9 6 4 ) 
WITH 2 PERCENT ACCURACY AND AVERAGED OVER 0 . 2 
LETHARGY INTERVALS DESIRED. 

TEMPERATURE DIFFERENCES OF SELFSHI E L 0 I N G FACTORS 
MUST BE KNOWN WITH 7 PERCENT ACCURACY. 

SEE GENERAL COMMENTS IN THE INTRODUCTION, 
F I R S T PRIORITY BECAUSE IT IS D I F F I C U L T TO 

INTERPRET THE DOPPLER-EFFECT AND S E L F - S H I E L D I N G 
FACTORS FROM MACROSCOPIC DATA ONLY. 

N .STEEN BET 7 4 1 1 2 3 

TO RESOLVE DISCREPANCIES AMONG INTEGRAL AND 
D I F F E R E N T I A L EXPERIMENTS. 

M.SOLEILHAC BRC 7 4 2 0 8 7 

FOR C R I T I C A L ASSEMBLIES . 

A : 

0: 

5 . 0 0 KFV 1 0 . 0 MEV L•N.USACHEV FE I 

FROM 0 . 5 - 100 KEV ACCURACY 4 . 6 PERCENT. 
P R I O R I T Y 2 ACCURACY 2 . 1 PERCENT. 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 4 . C PERCENT, 
P R I O R I T Y 2 ACCURACY 2 . 7 PERCENT. 
FROM O.S - 4 . 5 MEV ACCURACY 9 . 6 PERCENT, 
P R I O R I T Y 2 ACCURACY 9 . 3 PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 TIMES WEAKER. 
NEED FOR FAST REACTOR CALCULATIONS. 
FOR MORE D E T A I L SEE INTRODUCTION. 

UNDER CONTINUOUS REVIEW BY INDC AND NEANOC. SEE APPENDIX A . 

9 2 U R A N I U M 2 3 8 PHOTON PRODUCTION CROSS SECTION I N I N E L A S T I C SCAT. 

4 .CO MEV N M . M . I S L A M RAM 692 

0 : SECONDARY ENERGY-ANGLE D I S T R I B U T I O N S REQUIRED. 
0 : -OR FAST REACTORS. 

9 2 URANIUM 238 TOTAL PHOTON PRODUCTION CROSS SECTION 

1 . 0 0 MV 

2 0 C . KEV 

1 5 . 0 MEV 

C.G.CAMPBELL W I N 

a : GAMMA SPECTRUM WANTED. 
A : LOW RESOLUTION ADEQUATE FOR INCIDENT ENERGY AND 

PHOTON SPECTRUM, 
o : FOR STUDY OF A C T I V A T I O N AND HEAT RELEASE IN CORE. 

P . B . H E M M I G AEC 

0 : SECONDARY ENERGY-ANGLE D I S T R I B U T I O N S REQUIRED. 
- OR ALL GAMMA ENERGIES. 

A : GAMMA-ENERGY INTERVALS - 5 0 0 KEV. 
o : FOR S H I E L D I N G AND GAMMA-HEAT ING CALCULATIONS. 

9 2 URANIUM 238 

2 0 . 0 MEV M . N . N I K O L A E V FE I 

0 : SECONDARY ENERGY D I S T R I B U T I O N REQUIRED. 
A: ACCURACY 5 TO 1C PERCENT WANTED. 

ENERGY SPECTRA O c SECONDARY NEUTRONS DESIRABLE 
WITH 5 PERCENT ACCURACY AND 0 . 2 RESOLUTION IN 
LETHARGY. 

0 : FOR FAST REACTORS. 

1 0 . 0 MEV USA B . H U T C H I N S GEB 

O: IMPORTANT TO PRODUCTION OF U - 2 3 8 . 

1 5 . 0 MEV J . Y . B A R R E 

0 : FUEL CYCLE IN-CORE 
M: NEW REQUEST. 

9 2 URANIUM 238 F I S S I O N CROSS SECTION 

8 3 3 5 0 0 . KEV G .E .HANSEN LAS 6 7 1 2 0 3 
RAT IO TO U - 2 3 5 F I S S I O N WANTED. 
ACCURACY 5 PERCENT TO 1 . 3 MEV AND 1 PERCENT ABOVE. 
ENERGY RESOLUTION - 3 PERCENT. 
ENERGY C A L I B R A T I O N - 1 PERCENT. 
FOR FAST BREEDER CALCULATIONS. 
FOR CURIUM AND CALIFORNIUM PRODUCTION. 
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9 2 U R A N I U M 2 3 8 F I S S I O N CROSS S E C T I O N ( C O N T I N U E D ) 

1 4 . 0 MEV P . 8 . H E M M I G AEC 

0 : 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 , 
A : ACCURACY 4 P E R C E N T BELOW 1 . 3 M E V , 2 P E R C E N T 

5 . M E V , 3 P E R C E N T ABOVE 5 . M E V . 
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 P E R C E N T . 
I N T E R M E D I A T E ACCURACY U S E F U L . 

1 5 . 0 MEV BAN M . M . I S L A M RAM 

0 : FOR F A S T R E A C T O R S . 

8 0 0 . KEV 1 5 . 0 MEV 

C . G . C A M P B E L L 
J . G . T Y R O R 

0 : F I S S I O N SPECTRUM AVERAGE WANTED. 
o : FOR F A S T AND T H E R M A L R E A C T O R S . 

M . N . N I K O L A E V FE I 7 1 4 0 2 0 

0 : RATIO TO U - 2 3 5 F I S S I O N CS I S WANTED. 
ABSOLUTE MEASUREMENTS AND MEASUREMENT OF THE RATIO 

TO THE N P - 2 3 7 F I S S I O N CS WOULD BE VERY USEFUL. 
AVERAGE CS I N F ISSION-NEUTRON SPECTRUM OF C F - 2 5 2 

T IMES NU-BAR OF C F - 2 5 2 I S OF GREAT INTEREST FOR 
REDUCING THE DEPENDENCE OF THE ACCURACY OF 
NEUTRON PRODUCTION CALCULATIONS UPON THE 
ACCURACY OF THE C F - 2 5 2 NU-BAR STANDARD 
(REQUIRED ACCURACY 1 P E R C E N T ) . 

A: REQUESTED ACCURACIES - 5 PERCENT BELOW 1 . 3 MEV, 
AND ABOVE 6 . 5 MEV, AND 2 PERCENT BETWEEN 
1 . 3 AND 6 . 5 MEV. 

ABSOLUTE VALUES WITH 2 TO 3 PERCENT'ACCURACY. 
0 : SEE GENERAL COMMENTS IN THE INTRODUCTION. 

AT LEAST THREE D I " E R E N T MEASUREMENTS WITH THESE 
ACCURACIES WANTED. 

F I R S T PRIORITY BECAUSE HIGH ACCURACY OF ThE U - 2 3 8 
F I S S I O N CS IS IMPORTANT IN CONNECTION WITH THE 
USE OF T H I S CS AS A CONVENIENT STANDARD FOR 
THRESHOLD-REACTION MEASUREMENTS. 

5 . 0 0 MEV UK C . G . 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 . 

1 5 . 0 MEV FR M . S O L E I L H A C BRC 

o : FOR C R I T I C A L A S S E M B L I E S . 

800. 

6 . 7 0 MEV 

1 0 . 0 MEV 

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

RATIO OF AVERAGE CROSS SECTION IN A U - 2 35 F I S S I O N 
SPECTRUM TO AVERAGE U - 2 3 5 F I S S I O N CROSS SECTION 
I S WANTED. 

FOR NORMALIZATION OF AVERAGE CROSS SECTIONS FOR 
DOSIMETRY PURPOSES. 

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

O: FOR NEUTRON DOSIMETRY USING SPECTRUM UNFOLDING 
METHODS. 

GREATER THAN 1C PERCENT DISCREPANCY BETWEEN 
INTEGRAL AND D IFFERENTIAL MEASUREMENTS. 

L . N . U S A C H E V FE I 

A: FROM 0 . 8 - 1 0 . 0 MEV ACCURACY 2 . 8 PERCENT, 
P R I O R I T Y 2 ACCURACY 1 . 8 PERCENT. 

0 : NEED FOR FAST REACTOR CALCULATIONS. 
FOR MORE DETAIL SEE INTRODUCTION. 

UNDER CONTINUOUS REVIEW BY INDC AND NEANDC. SEE APPENDIX A . 

ORL MEASUREMENTS PLANNED. 

KFK MEASUREMENTS UNDERWAY. 

7 5 4 0 1 9 

9 2 U R A N I U M 2 38 NEUTRON N E U T R O N S E M I T T E D PER F I S S I O N ( NU B A R ) 

1 0 . 0 MEV A C . E . T I L L ANL 
P . B . H E M M I G AEC 

a : 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 . 
RATIO TO C F - 2 5 2 NU WANTED. 

O: TO VERIFY MEASUREMENT OF SOLEILAC. 

5 . 0 0 MEV M . N . N I K O L A E V FE I 

a : RATIO TO C F - 2 5 2 NU WANTED. 
A : ENERGY DEPENDENCE MUST BE KNOWN WITH 0 . 7 

ACCURACY AND ABOUT 10 PERCENT ENERGY 
RESOLUTION. 

o : SEE GENERAL COMMENTS I N THE INTRODUCTION. 

1 5 . 0 MEV FR M . S O L E I L H A C BRC 

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

8 0 0 . KEV 1 0 . 0 MEV L . N . U S A C H E V FE I 

A: FROM 0 . 8 - 1 0 . 0 MEV ACCURACY 2 . 1 PERCENT, 
PRIORITY. 2 ACCURACY 1 . 0 PERCENT. 

0 : NEED FOR FAST REACTOR CALCULATIONS. 
FOR MORE DETAIL SEE INTRODUCTION. 

F I S S I O N L I S T . PAGE I I . 64 



9 2 _ U R A N I y M _ 2 3 e N ^ Y L ^ O 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 L N U _ B A R | 1 £ O N T 1 N U E O ) 

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

UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N D C . S E E A P P E N D I X A . 

9 2 " u R A N F U M ~ 2 3 8 N E U T R O N D E L A Y E D " N E U T R O N S " E M l f f £ D ~ P E R ~ F I S S I O N 

8 4 7 2 . 0 0 MEV 5 . 0 * 2 UK C . G . C A M P B E L L 41 N 6 9 2 3 9 7 
J . G . T Y R O R W I N 

A : I N C I D E N T E N E R G Y , ABOUT 2 M E V . 
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 . 

0 : FOR F A S T AND T H E R M A L R E A C T O R S . 

8 4 8 1 5 . 0 MEV 5 . 0 * 1 USA N . S T E E N B E T 7 4 1 1 2 2 

0 : D A T A S T I L L D I S C R E P A N T . 

S T A T U S • S T A T U S 

UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N O C . SEE A P P E N D I X A . 

D E T A I L E D U N C E R T A I N T I E S I N C L U D E D I N ABOVE R E V I E W . 

ANL WORK I N P R O G R E S S . 

9 2 " U R A N I U M - 2 3 8 N E U T R O N E N E R G Y ~ i P E C T R U M _ O F " F 7 i s 7 O N ~ N E U T R C N S 

8 4 9 2 . 0 0 MEV 2 . C X 3 UK C . G . C A M P B E L L W I N 6 9 2 4 0 0 

A : I N C I D E N T E N F R G Y , A B O U T 2 M E V . 
A C C U R A C Y FOR A V E R A G E E 1 . 
ACCURACY 1C P E R C E N T ON NUMBER OF N E U T R O N S 

ABOVE 5 . MEV AND BELOW . 2 5 M E V . 
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 ENERC-Y. 

0 : FOR F A S T R E A C T O R S . 

8 5 0 5 . 0 0 MEV 5 . 0 * 1 USA P . B . H E M M I G AEC 7 2 1 1 4 5 

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 D A T A . 

8 5 1 1 5 . 0 MEV 2 . O X 1 = R M . S O L E I L H A C BRC 7 4 2 0 8 9 

0 : FOR C R I T I C A L A S S E M B L I E S . 

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

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

9 2 " U R A N I U M - 2 3 8 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 

8 5 2 1 . 0 0 EV 2 0 . 0 KEV 1 0 . O X 1 USA P . B . H E M M I G AEC 6 9 1 2 8 6 
C . E . T I L L ANL 
B . H U T C H I N S GEB 

0 : WANTED TO A S H I G H AN ENERGY AS C A N BE M E A S U R E D . 
0 : N E E D E D FOR D O P P L E R E F F E C T I N F A S T R E A C T O R S . 

N E E D 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 . 

8 5 3 2 . 0 0 KEV 5 . 0 0 K E V 3 . O X 2 SWO H . r t A E G G B L O M AE 6 9 2 3 8 5 

a : 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 . 
0 : N E E D E D FOR C A S T R E A C T O R C A L C U L A T I O N S . 

8 5 4 5 . 0 0 EV 4 . 0 0 KEV 2 . C X 2 FR H . T E L L I E R SAC 7 0 2 0 2 9 

0 : FOR R E S O N A N C E 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 . 

8 5 5 5 . 0 0 KEV 1 CCP M . N . N I K O L A E V FC I 7 1 4 0 1 6 

0 : 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 . 

R E S O L U T I O N OF 9C 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 C N A N C E S BELOW 5 KEV I S D E S I R E D . 

0 : 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 R E S C N A N C E S 
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 . 

R E Q U E S T C O N N E C T E D W I T H P R O B L E M O c 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 R E S O N A N C E R E G I O N . 

A T T E N T I O N TO BE 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 D E N S I T I E S . 

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 T H E 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 W E L L AS FROM A P R A C T I C A L P O I N T 
OF V I E W . 

8 5 6 6 . 0 0 EV 1 0 . 0 KEV 3 . O X I UK C . G . C A M P B E L L W I N 7 3 2 1 1 3 

A : A C C U R A C Y I S FOR THE A V E R A G E ERROR BETWEEN E AND 
2 E . 

B R O A D 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 . 
a: =OR F A S T R E A C T O R S . 

T O G I V E S H I E L D E D C R O S S S E C T I O N S TO 3 P E R C E N T . 
TO G I V E O O P P L E R CHANGE T o 5 PERCENT FOR 

T E M P E R A T U R E S BETWEEN 3 0 0 AND 1 2 0 0 DEGREES K . 

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

UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N D C . SEE A P P E N D I X A . 

F I S S I O N L I S T . P A G E I I . 6 5 



====5tP,Sl = 

A . W H I T TA KER 

Q : P R O D U C T I O N OF P U - 2 3 6 . 
- O R AN AVERAGE GAMMA RAY ENERGY FROM MG, 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 : FOR I S O T O P E P R O D U C T I O N . 

J . Y . B A R R E 

O : F U E L CYCLE 0 U T - C F - C 3 R E 
M : NEW R E Q U E S T . 

II=Sl5f5fiwS"iSf==" 

1 . 0 ? MV 

N E U T C O N 

5 . 0 0 MEV 

~ C A P T U R E " C R 5 S S " S E C T I O N 

2 0 0 . KEV 

USA B.HUT CHIf GES 6 7 1 1 1 5 

A : ACCURACY - 3 P E R C E N T FROM THERMAL TO 1 0 E V , 
1 :• P E R C E N T ABOVE 10 E V . 

5 P E R C E N T 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 =ROM THERMAL TO 1 K E V . 

0 : ABOVE 1 KEV P R I C R I T Y 2 . 
FOR THERMAL REACTOR C A L C U L A T I O N S AND P U - 2 3 8 

PRODUCT I O N . 

J . Y . B A R R E 

0 : F U E L CYCLE I N - C O R E 
M : NEW R E Q U E S T . 

NEUTRON 

1 5 . 0 MEV 1 0 . 0 % 2 USA F . J . M C CROSSON S R L 6 7 1 1 12 

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 . 

1 0 . 0 MEV 1 0 . 0 % 

1 5 . 0 MEV 5 0 . 0 % 

5 0 . 0 KEV 

5 0 . 0 KEV 

1 . 0 0 MEV 

1 5 . 0 MEV 

O : N E E D E D FOR CONTROL OF U - 2 3 2 P R O D U C T I O N . 

FR J . Y . B A R R E 

O : F U E L CYCLE O U T - O F - C O R E 
M : NEW R E Q U E S T . 

= = F TS 1 TO N = C R O S S ~ I IC T TO N = = = = ~ = " = = = = = 

USA G . E . H A N S E N 

Q : R A T I O TO U - 2 3 5 F I S S I O N W A N T E D . 
A : ENERGY R E S O L U T I O N - 3 0 P E R C E N T . 

USA G . E . H A N S E N 

O: R A T I O TO U - 2 3 5 F I S S I O N W A N T E D . 
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 . 

USA G . E . H A N S E N 

Q : R A T I O TO U - 2 3 5 F I S S I O N W A N T E D . 
A : ENERGY R E S O L U T I O N - 3 P E R C E N T . 

6 6 1 0 4 6 

UNDER C O N T I N U O U S R E V I E W BY I N O C . S E E A P P E N D I X A . 

93=n1P™S!US=23|== = =5!o?!6ir= =!̂ fosi=c=§5ii=iiEfi5ir==== 

CAN W . H . W A L K E R 

A ; ACCURACY R E Q U I R E D 1 0 0 B . 
0 : UNKNOWN CROSS S E C T I O N . 

66180 2 

15=5i5?o5!os=I!r=========sfGff6fr= = ===̂ TOR1=CROI1=I1CTTON==== 

8 6 8 1 0 . 0 KEV 2 0 . 0 % 3 J A P M . O H T A K Y U 7 1 2 0 7 5 

o : FOR N O R M A L I Z A T I O N OF C A L C U L A T E D C A P T U R E 
CROSS S E C T I O N . 

8 6 9 5 0 0 . EV 2 0 0 . KEV 2 0 . 0 % FR J . Y . B A R R E 

O : F A S T REACTOR O P E R A T I O N 
M : NEW R E Q U E S T . 

8 7 0 2 5 . 2 MV 1 5 . 0 MEV 2 0 . % J A P R . S H I N D O JAE 

O : F O R B U R N - U P C A L C U L A T I O N OF THERMAL R E A C T O R . 
M: NEW R E Q U E S T . 

9 3 N E P T U N I U M 2 3 9 " F I S S I O N C R O S S = S E C T I O N " 

1 5 . 0 MEV 5 0 . 0 % FR J . Y . B A R R E CAD 

o : F A S T REACTOR O P E R A T I O N 
M : NEW R E Q U E S T . 
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1 5 . 0 MEV 5 0 . C * 2 FR J . Y . B A R R E 

O : F A S T REACTOR O P E R A T I O N 
M : NEW R E Q U E S T . 

9 4 P L U T O N I U M 2 3 6 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 

J . Y . B A R R E C A D 

0 : F U E L C Y C L E O U T - O F - C O R E 
M : NEW R E Q U E S T . 

9 4 ° L U T 0 N T 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 

074 l.OC KEV 3.CO MEV - R M . S 3 L E I L H A C SRC 

0 : E V A L U A T I O N MAY BE S U F F I C I E N T . 

9 4 P L U T O N I U M 2 3 7 F I S S I O N CROSS S E C T I O N 

8 7 5 1 . 0 0 K E V 

9 4 ~ P L U T 0 N 7 U M ~ 2 3 8 

1 5 . 0 MEV 
"NEUTRO 

1 FR M . S O L E I L H A C 

" C A P T U R E ~ C R 0 S S ~ S E C T I O N 

8 7 6 2 5 . 3 CAN W . H . W A L K E R CRC 6 8 1 8 0 

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 ( 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 R O X 5 3 0 B ) M E A S U R E M E N T S . 

8 7 7 S C O . EV 1 . 0 0 MEV J.Y.SARRE CAD 732 
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 : FOR F A S T R E A C T O R C A L C U L A T I O N S . 

8 7 8 1 . 0 0 KEV 

ls=PEof55i5B=I3I==" 
3 . 0 0 MEV M . S O L E I L H A C 

8 7 9 

irscofSSFoiiniSr 
1 5 . 0 MEV 

"===Til5WBir=" = 
M . S O L E I L H A C 

=P1IS!sS=glaff=II?fiSr= 

1 5 . ? MEV M . S O L E I L H A C BRC 6 8 2 0 6 

0 : M E A S U R E M E N T S D O N E AT L O S ALAMOS MAY S A T I S F Y T H I S 
R E Q U E S T U P TO 1 M E V . 

E V A L U A T I C N MAY EE S U F F I C I E N T 

1 5 . 0 MEV 

9 4 ~ P L U T 0 N I U M 2 3 8 ~ " N E U T R O N 

J . Y . B A R R E CAD 7 3 2 

0 : V A L U E R E L A T I V E 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 . 
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 . 

=SlG?55SriST?fl5=?lR=PTII I O N ( N U B A R ) 

1 5 . 0 MEV J , Y . B A R R E 

Q: V A L U E R E L A T I V E TO C F - 2 5 2 N U . 
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 . 

" T O T A L ' C R O S S S E C T I O N " 

5 0 0 . K E V 3 .OX 1 USA B . H U T C H I . N S 

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

10.0 KEV 100. KEV 2. X 1 JAP M.KAwAI 
0 : F I S S I O N R E A C T O R 
M : NEW R E Q U E S T . 

fr§c5fgs!Griir=========Bfof55^ 

J.G.TYROR 
0 : 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 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 C R O S S 

S E C T I O N . 

1 . 0 0 K E V 1 5 . 0 MEV 5 . O X 1 FR M . S O L E I L H A C BRC 

0 : F O R C R I T I C A L A S S E M B L I E S . 

8 8 7 1 . 0 0 MEV 3 . 0 0 MEV 1 0 . O X 2 USA ^ ' I ' N ^ T I I L G AILFC 6 9 1 3 0 3 

A : E N E R G Y R E S O L U T I O N 5 0 0 K E V OR B E T T E R . 
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= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
T I C CROSS SECTION (CONTINUED) 

l . C C KEV 1 5 . C MEV 5 . O X 1 FR M.SOLEILHAC BRC 

0 : FOR C R I T I C A L ASSEMBLIES. 

9 4 P L U T O N I U M 2 3 9 " 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 ON 

1 5 . C MEV 1 0 . 0 * 2 =R M.SOLEILHAC BRC 

0 : FOR C R I T I C A L ASSEMBLIES. 

5 .CO MEV 1 CCP L.N.USACHEV F E I 

FROM 0 . 8 - 1 . 4 KEV ACCURACY 15 PERCENT. 
P R I O R I T Y 2 ACCURACY 15 PERCENT. 
FROM 1 . 4 - 2 . 5 VEV ACCURACY 17 PERCENT, 
P R I O R I T Y 2 ACCURACY 17 PERCENT. 
FROM 2 . 5 - 5 . 0 MEV ACCURACY 3C PERCENT, 
P R I O R I T Y 2 ACCURACY 30 PERCENT. 
NEED FOR FAST REACTOR CALCULATION. 
FOR MORE DETAIL SEE I NTRCDUCTION. 

891 1C .0 KEV 1 0 . 0 MEV 

a : C R O S S S E C T I O N S F O R E X C I T A T I O N 
L E V E L S D E S I R E D . 

0 : F O R F A S T R E A C T O R S . 

I N D I V I D U A L 

M.N .N IKOLAEV C E I 7 1 4 0 2 3 
A: CROSS SECTION FOR I N E L A S T I C REMOVAL BELOW F I S S I O N 

THRESHOLDS OF u - 2 38 AND OF P U - 2 4 0 OR N P - 2 3 7 
DESIRED WITH 1C DERCENT ACCURACY. 

E X C I T A T I O N CROSS SECTION FOR LCW LYING LEVELS 
REQUIRED WITH 15 DERCENT ACCURACY. 

0 : SEE GENERAL COMMENTS I N THE INTRODUCTION. 

893 1 0 . C KEV 1C .0 MEV 

==Bio?B§r= 
P .B.HEMMIG 

8 9 4 3 C 0 . KEV 1 0 . 0 MEV BAN M . M . I S L A M RAM 

0 : FOR FAST REACTORS. 

1 5 . C M E V FR M.SOLEILHAC BRC 

o: FOR CRITICAL ASSEMBLIES. 

= N ! U T 5 O N - = "NON-ELASTIC CROSS SECTIC 

896 1 CO. KFV 

irscof^iosriir 

1C.C MEV BAN M . M . I S L A M RAM 

0 : FOR FAST REACTORS. 

=====Sf0f55S== =EijB¥5irEs5irilE?l55 

89 7 1 . 0 0 KEV 5 0 C . KEV SWD H.HAEGGBLOM AE 

0 : NEEDED FOR FAST REACTOR CALCULATIONS. 

3 0 . 0 KEV B A N M . M . I S L A M R A M 

O : F O R F A S T R E A C T O R S . 

1 . 0 0 K E V 

1.OC KEV 

2 0 0 . K E V S . K A T S U R A G I 

a : ALPHA ALSO USEFUL, 
o : FOR FAST REACTORS. 

Q: ALPHA ALSO USEFUL. 
A : PREFER 5 PERCENT ACCURACY UP TO 100 
O: FOR BURNUP CALCULATIONS. 

3 . 0 0 MEV FR M.SOLEILHAC BRC 

0 : FOR C R I T I C A L ASSEMBLIES. 

5 . 0 C KEV 1 0 . 0 MEV L .N .USACHEV F E I 

o: 

FROM 0 . 5 - 100 KEV ACCURACY 4 . 5 PERCENT, 
P R I O R I T Y 2 ACCURACY 3 . 7 PERCENT. 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 10 PERCENT, 
P R I O R I T Y 2 ACCURACY 10 PERCENT. 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 5 0 PERCENT. 
P R I O R I T Y 2 ACCURACY 5 0 PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 TIMES WEAKER. 
NEED FOR FAST REACTOR CALCULATIONS. 
FOR MORE DETAIL SEE INTRODUCTION. 

= = = = = = = = = = ^ = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
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9 4 P L U T O N I U M 2 5 9 N E U R O 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 S C A T . 

9 C 3 3 C 0 . KEV 4 . 0 0 MEV N M . M . I S L A M RAM 6 9 

0 : SECONDARY E N E R G Y - A N C 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 F A S T R E A C T O R S . 

9 4 D L U T Q N I U M 2 3 9 T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

9 0 4 1 2 0 . KEV C . G . C A M P B E L L W I N 

0 : GAMMA SPECTRUM W A N T E D . 
A : I N C I D E N T E N E R G Y , ABOUT 1 2 0 K E V . 

LOW R E S O L U T I O N ADEQUATE FOR I N C I D E N T ENERGY AND 
P H O T C N S P E C T R U M . 

0 : FOR S T U D Y OF A C T I V A T I O N AND HEAT R E L E A S E I N C O R E . 

9 0 5 1 . 0 0 KEV 1 5 . 0 MEV M . S O L E I L H A C 

0 : FOR S H I E L D I N G . 

9 4 P L U T O N I U M 2 3 9 NEUTRON 

9 0 6 

9 0 7 6 . 0 0 ME V 

1 5 . 0 MEV 1 0 . O X 1 FR 

1 0 . 0 MEV 1 0 . O X 2 USA 

M . S O L E I L H A C BRC 

P . B . H E M M I G AEC 

N E E D E D TC P R E D I C T B U I L D U P OF P U - 2 3 6 . 

6 8 2 0 6 7 

6 9 1 3 0 6 

1 5 . 0 MEV 5 0 . O X J . Y . B A R R E 

0 : F U E L C Y C L E I N - C O R E 
M: NEW R E Q U E S T . 

9 4 P L U T O N I U M 2 3 9 NEUTRON N . 3 N 

9 C 9 

9 4 ~ P L U T O N T U M ~ 2 3 9 -

1 5 . 0 MEV 

N E U T R O N -

1 FR 

~ N 7 A L P H A ~ ~ 

M . S O L E I L H A C 

9 1 0 1 . 0 0 KEV I . 0 0 MEV 1 
o : F I S S I O N REACTOR 
M : NEW R E Q U E S T . 

9 4 " C u f O N I U M 2 3 9 " N E U T R O N M I S S I O N CROSS S E C T I O N 

9 1 1 1 0 . 0 KEV 1 5 . 0 MEV A G . E . H A N S E N L A S 

O : R E L A T I V E TC U - 2 3 5 . 
A : ENERGY R E S O L U T I O N 3 P E R C E N T , 

C A L I B R A T I O N 1 P E R C E N T . 

9 1 2 1 . 0 0 EV 1 0 . 0 MEV B . H U T C H I N S GEB 

A : P R I O R I T Y 1 
2 1 

6 9 1 4 3 9 

E N E R G Y RANGE 
1 EV TO 1 0 KEV 
1C KEV TO 1 MEV 
1 MEV TO 1C MEV 

V E R I F I C A T I O N OF CURRENT ACCURACY OR I N T E R M E D I A T E 
ACCURACY U S E F U L . 

N E E D R E L A T E D ACCURACY FOR 5 - 1 0 P E R C E N T ENERGY B I N S 
FOR F A S T REACTOR C A L C U L A T I O N S . 

ACCURACY 
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 

9 1 3 1 . 0 0 EV 

9 1 4 1 . 0 0 MEV 

1 C . 0 MEV 

5 . C O MEV 

C . E . T I L L 
P . B . H E M M I G 

A N L 
AEC 

ACCURACY 3 P E R C E N T BELOW 2 0 K E V , 2 P E R C E N T . 2 0 KEV 
T O 3 M E V , 5 P E R C E N T , 3 MEV TO 1 0 M E V . 

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 . 

C . G . C A M P B E L L W I N 

A : R A T I O TO U - 2 3 5 F I S S I C N CROSS S E C T I O N A C C E P T A B L E . 
A : ACCURACY FOR A V E R A G E V A L U E OF THE ERROR BETWEEN 

E AND 2 E . 
O : FOR F A S T R E A C T O R S . 

9 1 5 2 5 . 3 MV 1 5 . 0 MEV BAN M . M . I S L A M RAM 

0 : FOR F A S T R E A C T O R S . 
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9 4 P L U T O N I U M 2 3 9 F I S S I O N CROSS S E C T I O N (CONTINUED) 

1 . 0 0 KEV 

1 0 . C KEV 

4 . 0 0 MEV 

1 . 0 0 KEV 

M . N . N I K O L A E V FE I 7 1 4 0 2 4 

a : RAT IO TO U - 2 3 5 F I S S I O N CS I S WANTED BUT ABSOLUTE 
MEASUREMENT AND MEASUREMENT OF P A T I O S TO B - 1 0 
( N , A L P H A ) , L I - 6 C N , A L P H A ) CROSS SECTIONS AND 
OTHER STANDARDS WOULD BE VERY USEFUL. 

BELOW 30 KEV MEASUREMENTS OF TRANSMISSION CURVES 
BY FLAT RESPONSE DETECTOR AND BY SELF DETECTION 
METHOD WITH F I S S I O N DETECTOR WANTED FOR 
S E L F S H I E L D I N G EVALUATION. 

THESE CURVES MUST BE MEASURED WITH ATTENUATIONS OF 
THE PRIMARY BEAM DOWN TO 1 PERCENT. 

A : ACCURACY REQUIRED T3 BETTER THAN 2 . 0 PERCENT. 
OPTIMUM PRECIS ION 0= 1 . 5 PERCENT DESIRED I N 

REGION 20 KEV TO 1 MEV. 
LETHARGY RESOLUTION OF ABOUT 0 . 2 CONSIDERED 

S U F F I C I E N T FOR SUCH MEASUREMENTS. 
0 : SEE GENERAL COMMENTS IN THE INTRODUCTION. 

REQUEST CONSIDERED F U L F I L L E D . WHEN AT LEAST THREE 
MEASUREMENTS WITH DIFFERENT METHODS AGREE WITHIN 
REQUESTED ACCURACY. 

F I R S T PRIORITY BECAUSE I T I S D I F F I C U L T TO 
INTERPRET THE S E L F - S H I E L D I N G FACTORS FROM 
MACROSCOPIC DATA ONLY. 

B .HUTCHINS GEB 

DIRECT MEASUREMENTS DISAGREE. 
IMPROVED PRECIS ION NEEDED FOR THERMAL REACTORS. 
U AND PU HALF L I V E S SHOULD BE CONFIRMEC AS THEY 

AFFECT T H I S MEASUREMENT. 

P . B . H E M M I G AEC 

u : R E L A T I V E TO- U - 2 2 5 . 
AVERAGES OVER 1C TO 20 PERCENT ENERGY INTERVALS 

WANTED. 
A: ENERGY RESOLUTION 3 PERCENT, ENERGY 

C A L I B R A T I O N 1 PERCENT. 

1 . 0 0 MEV USA B .HUTCHINS GEB 

Q: R A T I C TO U - 2 3 5 < N , F ) WANTED. 

1 . 0 C KEV 5 . 0 0 MEV H . H A C G G B L O M 

A : A C C U R A C Y 2 P E R C E N T TO 1 M E V , 
O : F A S T REACTOR C A L C U L A T I O N S . 

5 PERCENT AECVE. 

1 5 . 0 MEV M.SOLEILHAC 

A : ACCURACY 5 PERCENT TO 1 KEV, 
O: FOR C R I T I C A L ASSEMBLIES . 

2 P E R C E N T A B O V E . 

5 . CO KEV 

1 . 0 C KEV 

1 0 . 0 MEV 

1 5 . 0 MEV 

L . N . U S A C H E V FE I 

FROM 0 . 5 - 100 KEV ACCURACY 2 . 8 PERCENT, 
P R I O R I T Y 2 ACCURACY 1 . 2 PERCENT. 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 3 . 0 PERCENT, 
P R I O R I T Y 2 ACCURACY 1 . 3 PERCENT. 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 4 . C PERCENT, 
P R I O R I T Y 2 ACCURACY 2 . 6 PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 T I MES WEAKER. 
NEED FOR FAST REACTOR CALCULATIONS. 
= OR MORE D E T A I L SEE INTRODUCTION. 

0 : F I S S 1 0 N REACTOR 
M: NEW R E Q U E S T . 

UNDER CONTINUOUS REVIEW BY INDC AND NEANDC. SEE APPEND IX A . 

B I I I I K I A E T I ^ K M I T ^ I I M T I E ^ S I ? 6 I ° K 6 T " R J I E ¥ - D O C U M E N T E D : 

GEL 

C AD 

LRL 

BRC 

JAMES AND EVANS 

WE I G MANN + 

V OSS + 

S Z A B O 

BEHRENS 

1 0 0 KEV TO 15 M E V . 

BELOW 1 0 0 K E V . 

1 0 0 KEV TO 1 5 M E V . 

1 TO 6 M E V . 

BELOW 1 0 0 KEV T O 1 5 M E V . 

1 T O 15 M E V . 

9 4 P L U T O N I U M 2 3 9 N E U T R O N CAPTURE TO F I S S I O N RATIO ( A L P H A ) 

1 0 . 0 MEV C . E . T I L L 
A . H U T C H I N S 
P . B . H E M M I G 
F . C . M A I ENSCHE I N 

ANL 
GEB 
AEC 
ORL 

Q: CAPTURE CROSS SECTION EQUALLY USEFUL. 
A : ACCURACY 100 EV TO 1 KEV. 8 PERCENT, 

1 KEV TO 50 KEV, 4 PERCENT. 
. . 50 KEV TO 6 0 0 K E V , 6 PERCENT, 
. . 6 0 0 KEV TO 10 MEV, 10 PERCENT. 

2 0 . 0 KEV 1 0 0 . KEV C .G.CAMPBELL WIN 7120 

A : ACCURACY FOR AVERAGE VALUE CF THE ERROR BETWEEN 
E AND 2 E . 

0 : FOR FAST REACTORS. 
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9 4 PLUTONIUM 2 3 9 CAPTURE TO F I S S I O N RATIO ( A L P H A ) (CCNTINUEO) 

8 0 0 . KEV M , N . N I K O L A E V FE I 7 1 4 0 2 5 

0 : FuR EVALUATION OF DIFFERENCES IN CAPTURE AND 
F ISSION-RESONANCE SELF S H I E L D I N G . 

MEASUREMENTS OF TRANSMISSION CURVES WITH F L A T -
RESPONSE DETECTOR AND BY S E L F - I N D I C A T I O N METHOD 
WITH CAPTURE AND MISS ION DETECTORS ARE WANTED. 

BEAM ATTENUATION DOWN TO 1 PERCENT WANTED. 
A : I N REGION 1 TO IOC KEV. 4 TO 5 PERCENT ACCURACY 

D E S I R A B L E . 
LETHARGY RESOLUTION OF 0 . 2 S U F F I C I E N T FOR REGION 

0 . 1 TO 3C KEV. 
AT LEAST THREE DIFFERENT REQUESTS MUST COINCIDE 

W I T H I N REQUESTED ACCURACY. 
0 : SEE GENERAL COMMENTS IN THE INTRODUCTION. 

F IRST PRIORITY BECAUSE I T IS D I F F I C U L T TO 
INTERPRET THE S E L F - S H I E L D I N G FACTORS FROM 
MACROSCOPIC DATA ONLY. 

-STATUS 

UNDER CONTINUOUS REVIEW BY INDC. SFE APPENDIX A . 

9 4 PLUTONIUM 2 3 9 NEUTRONS EMITTED PER NEUTRON ABSORPTION ( E T A ) 

J . G . T Y S O R WIN 642 

Q: VALUE RELATIVE TO 2 5 . 3 MV ETA WANTED. 
A : ACCURACY I S FOR AVERAGE VALUES IN 20 MV STEPS. 
0 : FOR TEMPERATURE COEFFICIENT WORK. 

1 . 0 0 EV USA B .HUTCHINS GE 3 

o : FOR PU-FUELED REACTOR CALCULATIONS. 

STATUS-

UNDER CONTINUOUS REVIEW BY INDC AND NEANDC . SEE APPENDIX A . 

9 4 ~ 5 L U T O N ! U M ~ 1 S 1 ™ ~ = NEUTRON - = "N ! U¥PONS ~*E M TT T E D - P E R - F I S S T O N TNU~BART= 

9 29 2 5 . 3 MV 1 0 . 0 MEV USA C . E . T I L L 
B .HUTCHINS 
P . B . H E M M I G 
A .M .PERRY 

ANL 
GEB 
AEC 
ORL 

MEASUREMENT SHOULD INCLUDE LOW ENERGY NEUTRONS 
(TO APPROXIMATELY 1 00 K E V ) . 

ACCURACY 1 KEV TO 3 MEV. 0 . 5 PERCENT. 
OTHERWISE 1 PERCENT. 

ACCURACY OF 1 . 5 PERCENT WOULD BE USEFUL. 
REQUIRE RESOLUTION OF S I G N I F I C A N T STRUCTURE UP TO 

500 KEV. 
HIGHEST P R I O R I T Y FOR FAST REACTOR CALCULATICNS. 

1 5 . 0 MEV 

ACCURACY REQUIRED TO BETTER THAN 
FOR FAST REACTORS CALCULATIONS. 

0 . 5 PERCENT. 

931 2 5 . 3 MV 2.SO MEV 0 . 5 X M . N . N I K O L A E V FE I 

R A T I O TO C F - 2 5 2 NU REQUIRED. 
ABSOLUTE MEASUREMENTS OF NU-BAP. AND ETA FOR 

THERMAL NEUTRONS WITH ACCURACY OF AT LEAST 0 . 5 
PERCENT WOULD BE VERY USEFUL FOR LOWERING THE 
DEPENDENCE OF P U - 2 3 9 NU-BAR RESULTS FROM THE 
C F - 2 5 2 NU-BAR STANDARD. 

ENERGY DEPENDENCE OF NU I S WANTED WITH 0 . 7 
PERCENT ACCURACY. 

ENERGY RESOLUTION OF 1 0 . PERCENT REQUIRED BELOW 
2 . 5 MEV. 

SEE GENERAL COMMENTS IN THE INTRODUCTION. 

1 5 . 0 MEV M.SOLEILHAC 

A." ACCURACY 2 PERCENT TO 1 KEV. 
0 : FOR C R I T I C A L ASSEMBL IES . 

1 PERCENT ABOVE. 

5 . 0 0 KEV 1 0 . 0 MEV L .N .USACHEV FE I 

FROM 0 . 5 - 100 KEV ACCURACY 1 . 2 PERCENT. 
P R I O R I T Y 2 ACCURACY 0 . 5 PERCENT. 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 1 . 0 PERCENT. 
P R I O R I T Y 2 ACCURACY 0 . 5 PERCENT. 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 2 . 1 PERCENT. 
P R I O R I T Y 2 ACCURACY 1 . 2 PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 T IMES WEAKER. 
NEED FOR FAST REACTOR CALCULATIONS. 
FOR MORE DETAIL SEE INTRODUCTION. 

THERMAL VALUE UNDER CONTINUOUS REVIEW BY INDC AND NEANDC. SEE APPENDIX A . 

9 4 PLUTONIUM 2 3 9 DELAYED NEUTRONS EMITTED PER F I S S I O N 

5 . 0 0 MEV C . E . T I L L 
P . S . H E M M I G 

ANL 
AEC 

Q: NEUTRCN SPECTRUM WANTED. 
Y I E L D , HALF L I F E . AND ENERGY NEEDED. 

0 : NEEDED FOR ANALYSIS OF FAST C R I T I C A L S AND FAST 
REACTOR CALCULATIONS. 

1 0 0 . KEV C .G .CAMPBELL WIN 1 

A : l O I RESOLUTION ADEQUATE FOR INC IDENT ENERGY. 
O: FOR FAST REACTORS. 
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UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

I C O . KEV 
U K A ' . S H I T T A K E ^ 

A : I N C I D E N T E N E R G Y , ABOUT I C O K E V . 
ACCURACY 2 P E R C E N T AVERAGE E • . 
1C P E R C E N T ON T H E NUMBER OF N E U T R O N S ABOVE 5 MEV 

AND BELOW . 2 5 M E V . 
LOW R E S O L U T I O N ADEQUATE FOR I N C I D E N T E N E R G Y , 

o : FOR F A S T R E A C T O R S . 
FOR R E A C T I O N RATE A N A L Y S I S . 

9 3 7 2 5 . 3 MV 2 JAP T . I I J IMA J A E 7 1 2 0 8 0 

A : ACCURACY OF NUCLEAR, T E M P E R A T U R E =OR MAXWELL 
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 K E V . 

o : FOR F A S T R E A C T O R S . 

9 3 8 1 5 . 0 MEV 1 . O X 1 FR M . S O L E I L H A C 9RC 7 4 2 1 0 3 

0 : FOR C R I T I C A L A S S E M B L I E S . 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

9 4 ~ P L U T 0 N I U M ~ 2 3 9 ~ ~ N E U T R O N S S L 0 N ~ P R O D U C T " M A S S ~ Y I I L D ~ S P E C T R U M 

9 3 9 2 5 . 3 MV 3 . O X 2 USA N . S T E E N BET 6 7 1 1 2 5 

o : 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 
15 MINUTE ISOMER IS WANTED, 

o: FOR CALCULATION 0= FISSICN PRODUCT POISONS. 

USA N . S T E E N BE T 
F . J . M C CROSSON S R L 

0 : F I S S I O N PRODUCT Y I E L D OF C S - 1 3 7 W A N T E D , 
o : FOR BURN U P I N D I C A T O R S T A N D A R D . 

USA N . S T E E N BET 6 7 1 1 2 8 

0 : F I S S I G N PRODUCT Y I E L D OF N D - 1 4 7 AND S M - 1 4 9 W A N T E D . 
0 : = OR 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 . 

9 4 2 2 5 . 3 MV 1 . O X 2 CAN W . H . W A L K E R CRC 7 1 1 8 0 3 

Q : Y I E L D OF X E - 1 3 5 WANTED. 
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 . 

9 4 3 2 5 . 3 MV 1 5 . 0 MEV 5 . O X 2 USA B . H U T C H I N S GEB 7 4 1 1 2 6 

0 : A L L F I S S I O N P R O D U C T S . 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

§5=5c5?gj5TQri5!==========SSafBgfi"====== =BIISS^!l=gsSsSlflSI=========================================== 

6 C 0 - E V 1 0 - 0 X 2 U S A £ : 1 : H E M M I G AA?CL 

B . H U T C H I N S GEB 

o : FOR THERMAL R E A C T O R S . 
T O 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 
R E A C T O R S . 

9 4 5 2 5 0 . EV 1 . 0 0 K E V 3 . O X 2 SWD H . H A E G G B L O M AE 6 9 2 4 1 5 

0 : 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 : N E E D E D FOR FAST REACTOR C A L C U L A T I O N S . 

UNDER C O N T I N U O U S R E V I E W BY I N D C . S E E A P P E N D I X A . 

9 4 6 1 0 . 0 KEV 1 . 0 0 MEV 1 0 . O X 2 GER B . G O E L KFK 6 9 2 4 3 9 

A : B E T W E E N 10 AND 1 0 0 KEV AT 1 N S / M R E S O L U T I O N . 

94~PLUTONIUM"240 N E U T R O N INELASTlc"CROSS-sIcllON 

P . ' B ^ H E M M I ! A ! ! 

a : E M I S S I O N CROSS SECTION MIGHT BE EQUALLY USEFUL 
AT THE HIGHER ENERGIES. 
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10 . o x M .N .NIKOLAEV R E I 

A: CROSS SECTION FOR I N E L A S T I C REMOVAL BELOW F I S S I O N 
THRESHOLDS OF u - 2 3 8 AND P U - 2 4 0 OR N P - 2 3 7 WANTED 
WITH 10 PERCENT ACCURACY. 

E X C I T A T I O N CS FCR LOW-LYING LEVELS REQUIRED WITH 
ACCURACY OF I S P E R C E N T . 

O: SEE GENERAL COMMENTS I N THE INTRODUCTION. 

" 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 5 S S " S E C T I O N " 

4 . 0 0 MEV 4 0 . O X UK C . G . C A M P B E L L W I N 

o : = 0R F A S T R E A C T O R S . 

CAPTURE CROSS SECTION 

9 5 0 2 5 . 3 MV IOC. EV 3 . CX USA B.HUT CHINS GEB 

G: IMPROVED P R E C I S I O N NEEDED FOR THERMAL 

6 7 1 1 9 4 

EACTORS. 

9 5 1 1 0 . C KEV 1 5 . 0 MEV 10 .OX = S.KATSURAGI JAE 

0 : RESONANCE PARAMETERS ALSO REQUIRED. 
0 : FOR FAST REACTORS. 

682C71 

952 5 0 0 . EV 

9 5 3 5 0 0 . EV 

1 5 0 . KEV 5 . O X 

1 . 0 0 «EV 5.OCX 

A: ACCURACY OF 15 PERCENT USEFUL. 
O : H IGH P R I O R I T Y FOP F A S T R F A C T Q R CALCULATIONS. 

J . Y . B A R R E CAD 6 9 2 4 5 1 
0 : ABSOLUTE VALUES USE=UL BUT REQUEST CONCERNS MAINLY 

RELATIVE VALUES VERSUS ENERGY OR RELATIVE VALUES 
TO U - 2 3 8 CAPTURE OR U - 2 3 5 F I S S I O N . 

O: FOR FAST RE ACTOF CALCULATIONS. 

9 5 4 1 .CC KEV 5 0 C . KEV 10 .CX D H . H A E G G B L O M AE 

A : ENERGY DEPENOANCE W I T H I N I O P E R C E N T . 
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 . 

9 5 5 5 . 0 C KEV 1 . 0 0 MEV 1 0 . O X GER B.GOEL KFK 

A: 1 NS/M RESOLUTION NEEDED. 

9 5 6 5CC. EV 

9 5 7 1 5 0 . KEV 

1 . 4 0 MEV 7 . O X 

1 . 0 0 MEV 10 .OX 

M.N.N IKOLAEV F E I 

Q: RATIO TO U - 2 3 5 F I S S I O N CS WANTED BUT RATIOS TO 
B - 1 0 . L I - 6 , H E - 3 AND OTHER STANDARDS WOULD BE 
VERY USEFUL. 

0 : SEE GENERAL COMMENTS I N THE INTRODUCTION 

P . ' B ^ E . M M ? ! SI! 
A : ACCURACY O C 15 P E R C E N T U S E F U L . 
0 : H I G H P R I O R I T Y F C R F A S T REACTOR C A L C U L A T I C N S . 

95 8 5 . 0 0 KEV 1 0 . 0 MEV L.N.USACHEV FE I 

A : FROM 0 . 5 
P R I O R I T Y 
FROM 0 . 1 
P R I O R I T Y 
FROM 0 . 8 
P R I O R I T Y 

O: 

IOC KEV ACCURACY 7 . 1 PERCENT, 
ACCURACY 7 . 0 PERCENT. 
C . 8 MEV ACCURACY 14 PERCENT, 
ACCURACY 14 PERCENT. 
4 . 5 MEV ACCURACY 46 PERCENT, 
ACCURACY 46 PERCENT. 

ABOVE 4 . 5 MEV REQUIREMENTS 2 TIMES WEAKER. 
NEED FOR FAST REACTOR CALCULATIONS. 
FOR MORE DETAIL SEE INTRODUCTION. 

9 5 9 1 . 0 0 KEV 5 0 0 . KEV 1 0 . X 

FOR FAST REACTOR CALCULATIONS 
NEW REQUEST. 

ir5Eof6B!os=m==== =NE0T5ON~= ~ T O F A L " P H O T O N PRODUCT ION " C R O S S S E C T I O N " 

9 6 0 1 2 0 . KEV c . G . C A L L WL N 

o : GAMMA SPECTRUM WANTED. 
A: I N C I D E N T ENERGY. ABOUT 120 K E V . 

LOW RESOLUTION ADEQUATE FOR INCIDENT ENERGY AND 
PHOTON SPECTRUM. 

0 : FOR STUDY OF A C T I V A T I O N AND HEAT RELEASE I N CORE. 

96 1 1 . 0 0 KEV 1 5 . 0 MEV 2 .OX USA G.E .HANSEN LAS 

0 : RATIO WANTED RELATIVE TO U - 2 3 5 . 

962 1 0 0 . KEV 5 . 0 0 MEV 5 .OX M . N . N I K O L A E V F E I 

0 : RATIO TO U - 2 3 5 OR N P - 2 3 7 F I S S I O N CS WANTED. 
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 TIMES NU-BAR OF C F - 2 5 2 WITH 
ACCURACY OF 2 PERCENT I S D E S I R E D , 

o : SEE GENERAL COMMENTS IN THE INTRODUCTION. 
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9 4 P L U T O N I U M 2 4 ? F I S S I O N CROSS S E C T I O N ( C O N T I N U E D ! 

9 6 3 S C O . KEV 1 0 . C MEV USA ri.HUTCHlNS G E 9 

0 : 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 . 

9 6 4 5 ?0 • EV l i e . KEV USA P . B . H E M M I G AEC 

0 : FCR F A S T REACTOR C A L C U L A T I O N S . 

9 6 5 1 . 0 ? KEV I O C . KEV USA = . d . H E M M I G AEC 

U : R A T I O WANTED R E L A T I V E TO U - 2 3 5 . 

9 6 6 1 CO. KEV 5 . 0 0 MEV P . B . H E M M I G 

a : R A T I O WANTED R E L A T I V E TO U - 2 3 5 . 
A : ACCURACY OF 5 P E R C E N T U S E F U L . 

5 . 0 0 MEV SWD H.RLAEGGBLOM AE 

a : F A S T REACTOR C A L C U L A T I O N S . 

9 6 8 1 . 0 0 KEV 

9 6 9 1 . 0 0 KEV 

1 5 . C MEV 

1 5 . 0 MEV 

5 . 0 % 

3 . 0 % 

GER 

FR M . S O L E I L H A C BRC 

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

7 4 2 C 2 2 

7 4 2 1 0 5 

9 7 0 5 . 0 0 KEV 

9 7 1 2 5 . 2 MV 

1 0 . 0 MEV 

1 . 0 0 MEV 

CCP L . N . U S A C H E V FE I 

A : FROM 0 . 1 - 0 . 8 MEV ACCURACY 5 . 4 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 5 . 3 P E R C E N T . 
FROM 0 . 6 - 4 . 5 MEV ACCURACY 4 . 0 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 3 . 5 P E R C E N T . 
ABOVE 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 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 . 

0 : FUR F A S T REACTOR C A L C U L A T I O N S 
M: NEW R E Q U E S T . 

9 4 P L U T O N I U M 2 4 0 NEUTRONS E M I T T E D PER F I S S I O N ( N U B A R ) 

5 . 0 0 MEV P M . N . N I K O L A E V F E I 

u : R A T I O TO C F - 2 5 2 N U - B A R W A N T E D , 
0 : S E E GENERAL COMMENTS I N T H E I N T R O D U C T I O N . 

1 0 . 0 MEV C . E . T I L L 
P . B . H E M M I G 

ANL 
AEC 

A : ACCURACY OF 5 P E R C E N T WOULD BE U S E F U L . 

1 . 0 ? KEV 1 5 . 0 MEV Ffi M . S O L E I L H A C BRC 

0 : FOR C R I T I C A L A S S E M B L I E S . 

5 . 0 0 KEV 1 0 . 0 MEV L . N . U S A C H E V FE I 

A : FROM 0 . 1 - C . 8 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 . 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 2 . 3 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 2 . 0 P E R C E N T . 
ABOVE 4 . 5 MEV R E Q U I R E M E N T S 2 T I M E S WEAKER. 

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 . 

9 4 P L U T O N I U M 2 4 0 ENERGY SPECTRUM OF F I S S I O N NEUTRONS 

1 5 . 0 MEV J . Y . B A R R E CAD 7 3 

A: ACCURACY FOR AVERAGE E* R E L A T I V E TO AVERAGE E 1 

U - 2 3 5 OR P U - 2 3 9 . 

9 4 P L U T O N I U M 2 4 0 RESONANCE P A R A M E T E R S 

5 . 0 0 KEV 1 0 . 0 % 2 USA C . E . T I L L ANL 
P . B . H E M M I G AEC 

0 : N E E D E D FOR FAST REACTOR C A L C U L A T I O N S I N C L U D I N G 
D O P P L E R E F F E C T . 

9 7 8 1 0 . 0 EV 5 . 0 0 KEV 2 CCP M . N . N I K O L A E V F E I 7 1 4 0 2 8 

N E U T R O N 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 
AND E V A L U A T I O N OF AVERAGE RESONANCE P A R A M E T E R S . 

S E L F - I N D I C A T I O N C A P T U R E MEASUREMENTS 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 V E R A G E S AND P WAVE R E S C N A N C E PARAMETERS SI-.OULD 
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 RESONANCE 
P A R A M E T E R S W A N T E D . 

S E E A L S O GENERAL COMMENTS I N T H E I N T R O D U C T I C N . 

1 0 . 0 KEV 

0 : FOR FAST REACTOR 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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9 8 0 1 .Of KEV 

9 8 1 1 .CO MEV 

982 1 0 0 . EV 

1 . 0 0 MEV 1 0 . OX 2 GER B . G O E L KFK 

1 5 . 0 MEV 1 C . 0 X 3 GER B . G O E L K C K 

1 5 . 0 MEV 1 0 . X 1 J A P T . H O J U Y A M A MAP 

0 : FOR F A S T REACTOR C A L C U L A T I C N S 
M: NEW R E Q U E S T . 

6 9 2 4 5 5 

6 9 2 4 5 7 

7 6 2 2 1 6 

9 4 PLUTONIUM 2 4 1 I N E L A S T I C CROSS S E C T I O N 

1 5 . C MEV T.HOJUYAMA 

o : c OR F A S T REACTOR C A L C U L A T I O N S 
M : NEW R E Q U E S T . 

irBEofBsioriii NEUTRC r i o N i CROSS S E C T I O N 

93 4 15 .C EV J . G . T Y R O R W I N 7 1 2 0 

A : ACCURACY FOR A V E R A G E VALUE OF THE ERROR BETWEEN 
E AND 2 E . 

O : FOR THERMAL R E A C T O R S . 

9 8 5 1 .0C KF.V 2 . 0 0 KEV J . G . T Y R O R W I N 7 1 2 0 

A : ACCURACY FOR AVERAGE VALUE OF THE ERROR BETWEEN 
E AND 2 E . 

O : FOR THERMAL R E A C T O R S . 

9 4 P L U T 0 N I U M ~ 2 4 ~ ~ NEUTRON "•"?S??5§f"58is"iicT765=" 

3 6 2 5 . 3 3 0 . 0 KEV A . H U T C H I H G E 8 

Q: A L P H A ALSO U S E F U L . 
A : ACCURACY TO 3 P E R C E N T I N E T A . 
o : I M P R O V E D P R E C I S I O N NEEDED FOR THERMAL REACTC 

A L S O WANTED P OR FAST R E A C T O R S . 

9 8 7 1 . 0 0 KFV D H.HAEGGBLCM AE 

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

38 2 0 0 . EV 

9 9 9 5 . 0 0 KEV 

9 9 0 I O C . MV 

1 . 0 0 MEV 

1 0 . 5 MEV 

1 5 . 0 MEV 

Q : A L P H A I S U S E F U L . 

L.N .USACHEV FE I 

A : FROM 0 . 5 - 1 0 0 KEV ACCURACY 18 P E R C E N T . 
P R I O R I T Y 2 ACCURACY 1 8 P E R C E N T . 
FROM 0 . 1 - 0 . 8 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 . 
FROM 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 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 . 

0 : N E E D 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 . 

O : FOR F A S T REACTOR C A L C U L A T I C N S 
M: NEW R E Q U E S T . 

5 5 = g C O f S S ! O f i = l i f = =fSfZc=Pfi5f65=SRSSaEfrdN=e§oIi=Ilen5S= 

9 9 1 1 2 0 . KEV C . G . C A M P B E L L WIN 

Q: GAMMA SPECTRUM W A N T E D . 
A : I N C I D E N T E N E R G Y , ABOUT 1 2 0 K E V . 

LOW R E S O L U T I O N ADEQUATE FOR I N C I D E N T ENERGY AND 
P H O T O N S P E C T R U M . 

O : FOR STUDY OF A C T I V A T I O N AND HE AT R E L E A S E I N C O R E . 

§r^5iii5"in==="=====stOT5oir===" - - r . u 

1 5 . 0 MEV T.HOJUYAMA 

0 : FOR F A S T REACTOR C A L C U L A T I O N S 
M: NEW R E Q U E S T . 

5r5C5f5fif5n5T==== 

9 9 3 1 0 0 . EV 

= = N ! U ! R 5 N = = = = = = = FTIil0N=CR0LS=SICF?0r 

1 5 . C MEV G.E.HANSEN 

Q : R A T I O TO U - 2 3 5 F I S S I O N W A N T E D . 
A : ENERGY R E S O L U T I O N - 3 P E R C E N T . 

9 9 4 1 0 . 0 KEV P S . 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 ALSO R E Q U I R E D . 
0 : FOR F A S T R E A C T O R . 

9 5 2 5 . 3 3 0 . 0 KEV 
! : E H U T T & L

T N S 

A : R A T I O TO U - 2 3 5 OR P U - 2 3 9 U S E F U L . 
A : ACCURACY 3 P E R C E N T BELOW 1 0 E V , 1 0 P E R C E N T ABOVE 

1 0 E V . 
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99 6 1 CO. EV 1 5 0 . KEV 

A : ACCURACY FOR AVERAGE VALUE OF THE ERROR BETWEEN 
E AND 2 E . 

o : FOR FAST REACTORS. 

9 9 7 1.CC KEV 5 . 0 0 MEV D H .HAEGGBLOM AE 

o : NEEDED FOR FAST REACTOR CALCULATIONS. 

9 9 8 1 . 0 0 KEV 1 0 . 0 MEV A P . B . H E M M I G AEC 

0 : RAT IO WANTED RELATIVE TO U - 2 3 5 . 

5 . 0 0 KEV H . T E L L 1 E P SAC 

0 : REACTOR CALCULATIONS. 

10C0 1 . 0 0 KEV 

1 C " 1 5.CO KEV 

1 5 . 0 MEV 

1 0 . 0 MEV 

GER 

CCP L . N . U S A C H E V FE I 

A : FROM 0 . 5 - 100 KEV ACCURACY 5 . C PERCENT, 
P R I O R I T Y 2 ACCURACY 3 . 7 PERCENT. 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 5 . 3 PERCENT, 
P R I O R I T Y 2 ACCURACY 5 . 0 PERCENT. 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 10 PERCENT, 
P R I O R I T Y 2 ACCURACY 9 . 7 PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 TIMES WEAKER. 

0 : NEED FOR FAST REACTOR CALCULATIONS. 
FOR MORE D E T A I L SEE INTRODUCTION. 

7 4 2 0 1 3 

7 5 4 0 0 2 

1002 1 0 0 . MV 15 .C MEV T.HOJUYAMA 

0 : FOR FAST REACTOR CALCULATICNS 
M: NEW REQUEST. 

1 003 1 .C0 EV 1 . 0 0 MEV RUM S.RAPEANU 

M: NEW REQUEST. 

I1=BcotBSIOB=15T= ====S!o¥5S5== =Emo8E=¥5=FIiilBfrim6==:?xEB5xr 

1 . 0 0 KEV 2 . 0 0 MEV 1 C . 0 X 1 USA S:SV5i«S?a if? 
o : CAPTURE CROSS SECTION EQUALLY USEFUL. 

1005 2 5 . 3 MV FR H . T E L L I E R SAC 

0 : EVALUATION MAY SUFFICE I F IT EXPLAINS 
D ISCREPANCIES . 

1 0 0 6 1 0 0 . MV 1 5 . 0 MEV 8 . X 1 JAP T.HOJUYAM 

0 : FOR FAST REACTOR CALCULATIONS 
M: NEW REQUEST. 

ALUE UNDER CONTINUOUS REVIEW BY INDC AND NEANOC. SEE APPENDIX A . 

iS=gcDl5fi?5s=ilI==========slô Bs= = 

1 0 0 7 1C.C MV 1 5 . 0 EV UK J . G . T Y R O R WIN 

Q : VALUE RELATIVE TO 2 5 . 3 MV ETA WANTED. 
A : ACCURACY 2 PERCENT TO 1 EV . 6 PERCENT AB 
O: FOR THERMAL REACTORS. 

1 0 0 8 2 5 . 3 MV H . T E L L I E R SAC 

0 : FOR THERMAL REACTOR CALCULATIONS. 
EVALUATION MAY SUFFICE I F I T EXPLA INS 

D ISCREPANCIES . 

THERMAL VALUE UNDER CONTINUOUS REVIEW BY INDC AND NEANDC. SEE APPENDIX A . 

irscoTgsforisp " N I U T R O N " 
=SioTlaBris!fflB=BlS=P!lll5S==rBo=l5sT===== 

1 0 0 9 

1010 

1 0 1 1 

1012 

1.CO KEV 

1 . 0 0 KEV 

1 . 0 0 MEV 

5 . 0 0 KEV 

1 . 0 0 MEV 

1 5 . 0 MEV 

1 0 . 0 MEV 

1 0 . 0 MEV 

4 .OX 

5 . CX 

6 .OX 

USA P . B . H E M M I G 

GER B.GOEL 

USA C . E . T I L L 

AEC 

KFK 

ANL 

FE I L .N .USACHEV 

FROM 0 . 5 - 100 KEV ACCURACY 1 . 8 PERCENT, 
P R I O R I T Y 2 ACCURACY 1 . 2 PERCENT. 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 2 . 6 PERCENT, 
P R I O R I T Y 2 ACCURACY 2 . 3 PERCENT. 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 4 . 0 PERCENT, 
P R I O R I T Y 2 ACCURACY 4 . 0 PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 T IMES WEAKER. 
NEED FOR FAST REACTOR CALCULATIONS. 
FOR MORE D E T A I L SEE INTRODUCTION. 

6 9 1 3 3 0 

6 9 2 4 6 6 

7210 95 

7 5 4 0 1 3 
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5 4 _ D L U T O N I U W_2A ^ NEUTRON ^ I Y L ? ? ^ EM I T TEO_ P E R _ F I S S I 0 N_ _ < NU_B AR^ ' 

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

THERMAL VALUE UNDER CONTINUOUS REVIEW BY INDC AND NEANDC. SEE APPENDIX A. 

9 4_PLUTONTUM™24 7 NEUTRON FISSION"PRODUCT_MASS~Y7ELD~SPECTRUM 

1 CI 3 2 5 . 3 MV 1 .CX 2 CAN W.H.WALKER CRC 711804 
0 : YIELD OF XE-135 WANTED. 
0 : FOR CALCULATION OF FISSION PRODUCT ABSORPTION. 

STATUS STATUS 

UNDER CONTINUOUS REVIEW BY INDC. SEE APPENDIX A. 

9 4~PLUT5NTUM~24T NEUTRON ! RESONANCE* PARAMETERS 

1014 3 5 . 0 EV 20C. EV 10.OX 2 GER B.GOEL K= K 692459 

Q: NEUTRON WIDTHS NEEDED. 

1015 2 5 . 3 MV 400. EV 2 USA C . E . T I L L ANL 721140 
A: ACCURACY 5 PERCENT TQ 100 EV AND 10 PERCENT ABOVE. 

ACCURACY 2C °ERCENT USEFUL. 
o : -OR THERMAL AND FAST RE ACT CR CALCULATIONS. 

1016 0 . 2 0 EV 2 0 0 . EV 1C. X 1 JAP T.HOJUYAMA MAP 762222 
A: 10 PER CENT IN FISSION WID TH 
0: FOR FAST REACTOR CALCULATIONS 
M: NEW REQUEST. 

94~PLUTQNYUM -24 2 NEUTRON CAPTURE'SROSS~SECT75N 

1017 2 5 . 3 MV 5.CX 1 FR H.TELLIER SAC 702047 
0 : EVALUATION MAY SUFFICE IF IT EXPLAINS 

DISCREPANCIES. 

1C18 5 .00 KEV 5.OX 2 FR H.TELLIER SAC 702C48 
A: ACCURACY FOR RATIO TO THERMAL CROSS SECTION. 
0 : EVALUATION MAY SUFFICE IF IT EXPLAINS 

DISCREPANCIES. 

1019 5 0 0 . EV 1 . 0 0 MEV 8 .00X 2 FR J.Y.BARRE CAD 7121C2 
0 : RELATIVE VALUES VERSUS ENERGY OR To u - 2 3 8 CAPTURE. 
0 : FOR FAST REACTOR CALCULATIONS. 

1020 1 . 0 0 KEV 7 . 0 0 MEV 20.OX 1 USA P.B.HEMMIG AEC 721098 
0 : FOR FAST BREEDER CALCULATIONS. CM AND CF 

PRODUCTION. 

1021 2 5 . 3 MV 7 . 0 0 MEV 1 USA 8.HUTCHINS GEB 721142 
A: ACCURACY 3 PERCENT TO 100 EV, 10 PERCENT 100 EV TO 

1 KEV, 15 -20 PERCENT 1 KEV TO 7 MEV. 
RESONANCE PARAMETERS TC 10-20 PERCENT BELOW 
' 10 KEV. 

O: FOR FAST BREEDER CALCULATIONS, CM AND CF 
PRODUCTION. 

1022 1 .00 KEV 5 . 0 0 MEV 10.OX 3 SWD H.HAEGGBLOM AE 742010 

0 : FAST REACTOR CALCULATIONS. 

1023 5 . 0 0 KEV 1 0 . 0 MEV 1 CCP L.N.USACHEV FE I 754C14 
A: FROM 0 . 5 - 100 KEV ACCURACY 30 PERCENT, 

PRIORITY 2 ACCURACY 30 PERCENT. 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 30 PERCENT, 
PRIORITY 2 ACCURACY 30 PERCENT. 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 50 PERCENT, 
PRIORITY 2 ACCURACY 50 PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 TIMES WEAKER. 

0 : NEED FOR FAST REACTOR CALCULATIONS. 
FOR MORE DETAIL SEE INTRODUCTION. 

1024 1 .00 KEV 15 .0 MEV 10. X 2 JAP T.HOJUYAMA MAP 762223 
0: FOR SHIELDING OF SPENT FUEL. 
M: NEW REQUEST. 

F?=PCGfORTGS=55l NEufsSS Pfilf8B=!fioll=slEfIBN = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 

1025 1 .00 KEV 5 . 0 0 MEV SWD H.HAEGGBLOM AE 
0 : FAST REACTOR CALCULATIONS. 

1026 1 .00 KEV JAP T.HOJUYAMA 

O : FOR S H I E L D I N G OF S P E N T F U E L . 
M: NEW R E Q U E S T . 

1027 1 .00 EV 1.0C MEV RUM S . R A P E A N U 

M: NEW R E Q U E S T . 
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grBcof8S155=!ii== 

1 0 2 8 SCO. KEV 

1 0 2 9 5 0 0 . EV 

5r§cG?5iiT0irISi==== 

1 0 . 0 MEV 

1 5 . 0 MEV 

===SI5fS0N== 

5 . C X 

5 . C X 

USA P . B . H E M M I G 

FR J . Y . B A R R E 

6 9 1 3 3 4 

7 1 2 1 0 0 

A : R E L A T I V E TO C C - 2 5 2 NU . 
0 : FOR F A S T R E A C T O R C A L C U L A T I C N S . 

====Ei^5BFE6Biri!£fi6S=== 

1 0 3 0 2 5 . 3 MV 

9 4 O L U T O N I U M 2 4 3 

1 0 . C MEV 1 J A P 
H J 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 : 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 . 
N E U T R O N 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 C A S K . 

F I S S I O N CROSS S E C T I O N 

1 0 3 1 2 5 . 3 MV S C O . KEV 1 0 . O X 1 J A P H ' M A T S U N O B U S A E 

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 . 

N E U T R O N 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 C A S K . 

1 0 3 2 2 . 0 0 MEV 

SS-SKTBaiBBISr 

J A P R . Y U M O T O 
H . M A T SUNOSU 

P N C 
SAE 

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 O F 
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 0 * S P E N T - F U E L T R A N S P O R T C A S K . 

" N E U T R O N 
=F!!l!ON=CRoII=llcf!ON== 

1 0 3 3 2 5 . 3 MV 

1 0 3 4 2 5 . 3 MV 

9 5 ~ A M E R I C I U M ~ 2 4 1 

" N E U T R O N " 

CAN W . H . W A L K E R 

A : A C C U R A C Y R E Q U I R E D 2 3 0 B . 
O : UNKNOWN C R O S S S E C T I O N . 

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

3 . OX 2 USA G . T . O R T O N RL 

A B S C R P T I O N " C R O S S " S E C T I O N 

1 1 3 5 2 5 . 3 MV 5 . O X 2 CAN W . H . W A L K E R CRC 

0 : W I D E SPREAD OF A V A I L A B L E V A L U E S . 

1 0 3 6 1 . 0 0 E V 2 CAN « . H . W A L K E R CRC 6 8 1 8 0 6 

0 : D E S I R E C O N F I R M A T I O N OF R E S O N A N C E I N T E G R A L . 

1 0 3 7 2 5 . 3 MV 

1 0 3 8 2 5 . 3 MV 

" N E U T R O N 

5 . O X 2 FR H . T E L L I E R 

C A P T U R E ' C R O S S ' S E C T I O N " 

1 . 0 0 KEV 1 0 . O X USA F . J . MC CROSSON SRL 6 

a : P R O D U C T I O N OF AM—242 AND A M - 2 4 2 M W A N T E D . 
0 : 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 . 

1 0 3 9 2 5 . 3 1 . 0 0 KEV 1 0 . O X USA G . T . O R T O N 

a : P R O D U C T I O N OF A M - 2 4 2 A N D A M - 2 4 2 M W A N T E D . P R O D U C T I O N OF 
N E E D E D FOR P U -

C M— 2 4 4 
2 3 8 P R O G R A M , AND P R O D U C T I O N OF 

1 0 4 0 2 5 . 3 MV CAN W . H . W A L K E R CRC 6 8 1 8 0 7 

a : 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 W A N T E D . 

1 0 4 1 1 . 0 0 EV CAN W . H . W A L K E R CRC 

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

0 : D E S I R E C O N F I R M A T I O N OF R E S O N A N C E I N T E G R A L 
BAK ( A E 2 3 3 1 6 ) . 

1 0 4 2 1 0 . 0 KEV 1 . 0 0 MEV 1 0 . O X GER B . G O E L KFK 

0 : F O R B U R N U P C A L C U L A T I O N S . 

1 0 4 3 1 0 0 . EV 1 0 0 . KEV 2 0 . O X 1 UK C . G . 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 . 

1 0 4 4 5 0 0 . EV 1 . 0 0 MEV 5 . C O X FR J . Y . B A R R E CAD 71 

A : R E L A T I V E V A L U E S V S . E N E R G Y CR T C U - 2 3 8 C A P T U R E 
O: FOR F U E L C Y C L E C A L C U L A T I O N S . 

1 0 4 5 2 5 . 3 MV 1 0 . 0 MEV 1 5 . O X USA B . H U T C H I N S GE 8 

O : FOR S P E N T F U E L S H I E L D I N G . 
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1 0 4 6 1 . 0 0 KEV 

NEUTRON 

2 . 0 ? MEV 2 0 . C X 

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

P . 6 . H E M M I G 

( C O N T I N U E D ) 

Q : P R O D U C T I O N OF B C T H A M - 2 4 2 AND A M - 2 4 2 M W A N T E D . 
0 : FOR S P E N T F U E L S H I E L D I N G . 

2 5 . 3 MV 1 0 . 0 KEV GER B . G O E L KFK 

o : B U R N UP C A L C U L A T I O N S . 

1 . 0 0 MEV 1 5 . 0 MEV 1 0 . OX GER B . G O E L KFK 

0 : BURN UP C A L C U L A T I O N S . 

. 0 0 KEV 3 . 0 0 MEV FR M . S O L E I L H A C BRC 

0 : FOR C R I T I C A L A S S E M B L I E S . 

7 4 2 1 0 8 

R . YUMOTO 
H . M A T S U N O B U 
T . H O J U Y A M A 

PNC 
SAE 
MAP 

0 : E N E R G Y 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 10 P E R C E N T . 
0 : R E A C T O R B U R N - U P C A L C U L A T I C 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 0 = S P E N T - F U E L T R A N S P O R T C A S K . 

1 ? 5 1 2C . 0 EV 

1 C 5 2 5 0 0 . EV 

1 5 . 0 MEV 

2CG . KEV 1 0 . C X 

R 
H . M A T 
T . H O J U Y A 

YUMOTO 
SUNOBU 

PNC 
SAE 
MAP 

O: P R O D U C T I O N OF A M - 2 4 2 AND A M - 2 4 2 M WANTED 
0 : REACTOR B U P 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 OF S P E N T - F U E L T R A N S P O R T C A S K . 

J . Y . B A R R E CAD 

0 : B R A N C H I N G R A T I O . A M - 2 4 2 , A M - 2 4 2 M 
A : R E L A T I V E ACCURACY R E Q U E S T E D ON THE B R A N C H I N G TO 

A M - 2 4 2 M 
0 : F U E L CYCLE I N - AND O U T - C F - C C R E 
M: NEW R E Q U E S T . 

1 0 5 3 1 . 0 0 1 . 0 0 K E V 1 0 . X SWD L . H J A E F I AKA 

o : 
M: 

C A P T U R E CROSS S E C T I O N S TO THE GROUND AND I S O M E R I C 
S T A T E S W A N T E D . 
ACCURACY 1 0 PER C E N T TO GROUND S T A T E AND TO 
I S O M E R I C S T A T E . 
ACT I N I D E P R O D U C T I O N C A L C U L A T I O N S 
NEW R E Q U E S T . 

==Sf0fsgS=============i11Il5S=̂ 5lI=llE¥ 

1 C 5 4 5 0 0 . EV 1 5 . 0 MEV 1 5 . C X FR J . Y . B A R R E CAD 7 1 2 

O : R E L A T I V E V A L U E S V S . ENERGY OR TO U - 2 3 5 F I S S I O N 
O : FOR F U E L C Y C L E C A L C U L A T I O N S . 

I C O . EV 1 0 0 . KEV 2 0 . C X C . G . C A M P B E L L WI 

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

L . C C KEV 1 5 . 0 MEV 5 . O X GER B . G O E L KFK 

0 : - A S T REACTOR D E S I G N . 

1 . 0 0 KEV 1 5 . 0 MEV 3 . O X FR M . S O L E I L H A C BRC 

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

1 CO. MV 1 5 . 0 MEV 1 0 . X JAP T . H O J U Y A M A 

0 : FOR S H I E L D I N G OF S P E N T F U E L . 
M: NEW R E Q U E S T . 

li=i5ll!!!os=l!T= ==5ml§ir==== ~ N ! U T R O N S ~ E M T T T E D = P E R ~ F I S I T O N F N U ~ B A R T = 

1 0 5 9 1 0 0 . KEV 1 . 0 0 MEV ! B . G O E L KFK 

0 : FOR F A S T REACTOR D E S I G N , 

1 0 6 0 5 0 0 . EV 1 4 . 0 MEV FR J . Y . B A R R E CAD 

Q : R E L A T I V E TO C F - 2 5 2 N U . 
O : FOR F U E L C Y C L E C A L C U L A T I O N S . 

1 0 6 1 2 5 . 3 MV 1 0 0 . KEV 1 0 . O X GER B . G O E L KFK 

O : F A S T REACTOR D E S I G N . 

1 0 6 2 1 . 0 0 MEV 1 0 . 0 MEV 1 0 . O X GER B . G O E L KFK 

O : F A S T REACTOR D E S I G N . 

H=i5iS!Em=:il!==========^lo^BS== ====51IS§Pf!5S=SEi5Ss5Ei=!5fl5R=5C==== 

H . T E L L I E R 
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5S=xS|5!EI5s=Iil==== =B15¥S5N===== "ofjC=̂ ols"EcfloS = 

1 C 6 4 2 5 . 3 " V 10 . ? KEV A F . J . M C CROSSON SRL 

Q: 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 . 
0 : R O R P U - 2 3 8 P R O D U C T I O N . 

jg=A5l?!ciu5=lir 

1 0 6 5 2 E . 3 «V 1 0 . 0 KEV F . J . K C CROSSCN SRL 

Q: W ANTED FCR BOTH 1 6 HOUR AND 1 5 2 YEAR 
T H E R M A L V A L U E AND R I W A N T E D . 

A : R E Q U I R E D ACCURACY - 1 0 TC 2 0 P E R C E N T . 
0 : FCR P U - 2 3 8 P R O D U C T I O N . 

1 C 6 6 2 5 . 3 MV N W . H . W A L K E R CRC 

0 : FOR 1 6 HCUR I S O M E R . 
A : ACCURACY R E Q U I R E D 5 0 0 B . 
O : UNKNOWN CROSS S E C T I O N . 

1 0 6 7 2 5 . 3 " V 1 0 . 0 MEV 1 5 . C X USA B . H U T C H I N S GEB 

o : FOR S P E N T FUEL S H I E L D I N G . 

1 0 6 8 1 0 . 0 MV 5 . 0 0 KEV 1 0 . O X H . 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 ) . 
0 : FOR BURN U ° P H Y S I C S . 

E V A L U A T I O N MAY BE S U F F I C I E N T . 

1 0 6 9 5 0 0 . EV 1 5 . C MEV 5 0 . CX J . Y . B A R R E CAD 7 3 : 

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 YEARS I . 
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 CROSS S E C T I O N . 
FOR F U E L C Y C L E C A L C U L A T I O N S . 

1 C 7 0 2 5 . 3 MV 1 0 . 0 MEV 
J 6 P S I M A T S I N O B U 

R . S H I N D O 

PNC 
SAE 
JAE 

Q : WANTED FOR GROUND AND I S O M E R I C ST AT E S • 
A : ACCURACY R E Q U I R E D 5 TO 2 0 P E R C E N T . 
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 . 
N E U T R O N 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 C A S K . 

1 0 7 1 1 . O C MV 1 . 0 0 KEV L . H J A E R N E AKA 

a : THERMAL CROSS S E C T I O N AND R I WANTED FOR THE 
AND I S O M E R I C S T A T E S , 

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

7 6 2 1 7 1 

GROUND 

= FIIITSN=ESOIS=IICT:ION= 

1 0 7 2 2 5 . 3 1 C . 0 KEV A F . J . M C CROSSON SRL 6 

0 : WANTED FOR BOTH 1 6 HOUR AND 1 5 2 YEAR I S O M E R S . 
A : R E Q U I R E D ACCURACY - 1 0 TO 2 0 P E R C E N T . 

1 0 7 3 5 C C . EV 1 5 . 0 MEV J . Y . E A R R E CAD 73Z 

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 ) . 
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 CROSS S E C T I O N . 
FOR F U E L C Y C L E C A L C U L A T I C N S . 

1 C 7 4 1 . 0 0 MFV 

1 0 7 5 6 . 0 0 MFV 

6 . 0 0 MEV 

1 0 . 0 MEV 

B : K ? § T 0 UNOBU 
PNC 
SAE 

a : WANTED FOR GROUND S T A T E OF A M - 2 4 2 . 
A : ACCURACY R E Q U I R E D 10 TO 2 0 P E R C E N T . 
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 C S P E N T - F U E L T R A N S P O R T C A S K . 

R . Y U M O T O 
H . MATSUNOBU 

PNC 
SAE 

O : WANTED FOR GROUND AND I S O M E R I C S T A T E S . 
A : ACCURACY R E Q U I R E D 1 0 TO 2 0 P E R C E N T , 
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 0 = S P E N T - F U E L T R A N S P O R T C A S K . 

1 0 7 6 1 . 0 0 MV 1 . 0 0 . KEV D L . H J A E R N E AKA 

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

1 0 7 7 1 0 0 . 1 0 . 0 KEV J A P R . S H I N D O JAE 

o : FOR B U R N - U P C A L C U L A T I O N OF THERMAL R E A C T O R . 
M: NEW R E Q U E S T . 

ir^iiiciariir " N E U T R O N NEUTRONS " E M I T TED " P E R F I S S I O N " N U BAR ) 

1 0 7 8 5 0 0 . EV 10 . O X J . Y . B A R R E CAD 

Q : 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 ) . 
V A L U E R E L A T I V E TO C F - 2 5 2 N U . 

0 : FOR F U E L C Y C L E C A L C U L A T I O N S 
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1 0 7 9 2 5 . 3 MV 

iris|5T?!os=liS=== 

==Ri0f565== 

=SI5f8SS== 

=SllSsB¥!SrSlBIl=ilcf1oS= 

1 0 8 0 2 5 . 3 MV 

H . T E L L I E R 

=Ei9̂ aSrEs5il=llEfl55====: 

W . H . W A L K E R CRC 

D I S A G R E E M E N T BETWEEN 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 ) . 

1 0 . 0 MEV B . H U T C H I GEB 

WANT 5 TO 1 0 P E R C E N T ACCURACY 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 . 

N E E D E D FCR LONG TERM REACT I V I T 
FOR S P E N T = U E L S H I E L D I N G . 

TO D E T E R M I N E C M - 2 4 4 P R O D U C T I O N . 

C A L C U L A T I C N S AND 

1 0 9 2 5 0 0 . EV 1 5 . 0 MEV J . Y . B A R R E 

F O R F U E L C Y C L E C A L C U L A T I O N S . 
N E U T R O N DOSE FOP C Y C L E O U T - O F - C O R E . 

1 0 8 3 1 . 0 0 K E V 2 0 0 . K E V USA P . B . H E M M I G AEC 

0 : FOR S P E N T P U E L S H I E L D I N G . 

1 0 8 4 2 0 . C E V 1 5 . 0 MEV R . Y U M O T O 
H • M A T SUNOBU 
R . S H I N D O 
T . H O J U Y A M A 

PNC 
SAE 
J A E 
M A ° 

Q : P R O D U C T I O N O C A M - 2 4 4 AND A M - 2 4 4 M W A N T E D . 
A : ACCURACY R E Q U I R E D 5 TO 2 0 P E R C E N T . 
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 C 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 OF S P E N T - F U E L T R A N S P O R T C A S K . 

I1=IS|BTSTGS=1SS= ==Rlof5s5=============F!iim=Ei5!r!!ET!EFr= 

1 0 8 5 5 0 0 . E V 1 5 . 0 MEV 3 0 . 0 * J . Y . B A R R E CAD 

0 : R E L A T I V E TO U - 2 3 5 E 1 S S I O N . 
0 : FOR F U E L C Y C L E C A L C U L A T I O N S . 

1 0 8 6 4 . C C MEV 

1 0 8 7 2 5 . 2 MV 

1 5 . 0 MEV 

4 . 0 0 MEV 2 0 . * 

J A P 5:MYAUTMS°UTN°OBU 
T . H G J U Y A M A MAP 

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 . 
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 P 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 0 = S P E N T - F U E L T R A N S P O R T C A S K . 

T . H O J U Y A P * 

0 : FOR F A S T REACTOR C A L C U L A T I O N S 
M : NEW R E Q U E S T . 

?i=s«if!E?ari5S==========sf5^======= ^lofsgRrfsims^is^Tiii^^ 

1 0 8 8 5 0 0 . EV 

ii=s5iiTEf5s=ifr 

1 0 8 9 

S!=ifi|g!E!os=Iir 

1 0 9 0 2 5 . 3 MV 

I 5 . 0 MEV 

===5E5?5Bir==== 

2 C R J . Y . B A R R E CAD 

a : R E L A T I V E TO C F - 2 5 2 N U . 
O : F O R F U E L C Y C L E C A L C U L A T I C N S . 

H . T E L L I E R 

=Sfaf55S=============E^faBrfsgIl=lIEf!5S== 

H I M A T S U N O B U SAN| 

A : ACCURACY R E Q U I R E D I O 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 . 
N E U T R O N S H I E L D I N G 0 = S P E N T - F U E L T R A N S P O R T C A S K . 

ll=SfilBTETOS=lSi== ====mi!55=e65ss=lHTI™=== 

1 0 9 1 2 5 . 3 MV 

9i=E0Ri05=i5r=== 

1 0 . 0 MEV 
H R : Y M^? i T u UNOBU SAE 

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 . 
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 C 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 C S P E N T - F U E L T R A N S P O R T C A S K . 

: A P T U R E " C R O S S " S E C I 

1 0 9 2 2 5 . 3 MV F . J . M C CROSSON 

Q : T A R G E T H A L F - L I F E 1 6 3 D . 
0 : FOR P U - 2 3 8 P R O D U C T I O N . 
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= = = = = = ==== = == = = = = = = = = == = = = = li = = = = === = = == = = = = == = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = == = = ( C O N T I N U E D ) 

1 0 9 3 1 0 . 0 MV 5 . 0 0 KEV 1 C . O X FR H . T E L L I E R 

O : 8 U R N UP P H Y S I C S . 

1 0 9 4 1 . 0 0 MEV 1 5 . 0 MEV 1 0 . 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 . 

1 0 9 5 2 5 . 3 1 5 . 0 MEV PNC 
SAE 
MAP 

H I M A T I U N O B U 
T . H O J U Y A M 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 . 
R E A C T O R B U P 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 C N S H I E L D I N G 0 = S P E N T - F U E L T R A N S P O R T C A S K . 

1 0 9 6 5 0 0 . EV 2 0 C . KEV 5 0 . O X J . Y . B A R R E C A D 

o : F U E L C Y C L E I N - AND d U T - O F - C O R E 
M : NEW R E Q U E S T . 

1 0 9 7 1 . 0 0 MV 1 . 0 0 KEV 1 5 . X L . H J A E R N E 

T H E R M A L C R O S S S E C T I O N AND R I W A N T E D . 
A C T I N I D E P R O D U C T ION C A L C U L A T I O N S 

Q : o: 
M : NEW R E Q U E S T . 

= * f c ? R = 5 i r = _ F I S S I O N ~ C R O S S S E C T I O N " 

1 0 9 8 S C O . EV 1 5 . 0 MEV J . Y . B A R R E CAD 7 3 2 

Q : 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 . 
0 : FOR F U E L C Y C L E C A L C U L A T I O N S . 

1 0 9 9 2 5 . 3 MV 

1 1 0 0 2 5 . 3 MV 

1 0 0 . KEV 

1 5 . 0 MEV 

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 . 

jap HR:M?e;soau 
T . H O J U Y A M A 

gag 
MAP 

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 . 
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 . 
N E U T R O N 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 C A S K . 

ir?GiToirisr=== 

1 1 0 1 S C O . EV 1 5 . 0 MEV J . Y . B A R R E 

0 : V A L U E R E L A T I V E TO 0 ^ - 2 5 2 N U . 
0 : FOR F U E L C Y C L E C A L C U L A T I O N S . 

1 1 0 2 2 5 . 3 1 0 0 . KEV R B . G O E L K F K 

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 . 

1 1 0 3 2 5 . 3 MV 1 . 0 0 KEV A G . T . O R T O N RL C 

a: E L A S T I C AND GAMMA W I D T H S W A N T E D . 
R A D I A T I V E C A P T U R E AND N E U T R O N W I D T H S W A N T E D . 

O : - OR P U - 2 3 8 P R O D U C T I O N . 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 

1 1 0 4 2 5 . 3 MV N W . 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 SO B . 
0 : UNKNOWN CROSS S E C T I O N . 

1 1 0 5 1 0 . 0 MV 

1 1 0 6 2 0 . 0 EV 1 0 . 0 MEV 

H J M A T S U N O B U SAE 

a : E N E R G Y D E P E N D E N C E W A N T E D . 
A : A C C U R A C Y 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 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 OF S P E N T - F U E L T R A N S P O R T C A S K . 

R . Y U M O T O 
H . 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 I O TO 2 0 P E R C E N T . 
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 O - 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 OF S P E N T - F U E L T R A N S P O R T C A S K . 

1 1 0 7 5 0 0 . EV 2 0 0 . K E V J . Y . B A R R E 

O : F U E L C Y C L E . 
M : NEW R E Q U E S T . 

CAO 

T R A N S A C T I N I U M B U I L D - U P 

I 108 1.00 1 . 0 0 KEV 

0: O: T H E R M A L CROSS S E C T I O N AND R I W A N T E D . 
A C T I N I O E P R O D U C T I O N C A L C U L A T I O N S 
NEW R E Q U E S T . 
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!̂lifo5=cRoli=ISSf!5S=== 

1 1 ? 9 1 0 . 0 M V 1 . 0 0 E V 1 0 . 0 * 

1 1 1 0 2 0 . 0 EV 1 0 0 . KEV 1 0 . C X 

1 1 1 1 3 . 0 0 MEV 1 0 . 0 MEV 

R . Y U M O T O 
H . M A T S U N O B U 

PNC 
SAE 

0 : ENERGY DEPENDENCE WANTED. 
0 : REACTOR BURN-UP CALCULATIONS AND EST IMATICN OF 

TRANS-URANIUM NUCLIDE BUILD-UP IN SPENT FUEL. 
NEUTRON SHIELDING O c SPENT-FUEL TRANSPORT CASK. 

R . Y U M O T O 
H . M A T S U N O B U 

PNC 
S A E 

o : REACTOR BURN-UP CALCULATIONS AND ESTIMATION OF 
TRANS-URANIUM NUCLIDE BUILD-UP IN SPENT FUEL. 

NEUTRON SHIELDING 0= SPENT-FUEL TRANSPORT CASK. 

A: ACCURACY REQUIRED 10 TO 20 PERCENT, 
o : REACTOR BURN-UP CALCULATICNS AND ESTIMATION OF 

TRANS-URANIUM NUCLIDE BUILD-UP I N SPENT FUEL. 
NEUTRON S H I E L D I N G OF SPENT-FUEL TRANSPORT CASK. 

1 1 1 2 S C O . EV 1 5 . 0 MEV 5 0 . O X J . Y . B A R R E 

0 : F U E L C Y C L E . 
M : NEW R E Q U E S T , 

CAD 

T R A N S A C T I N I U M B U I L D - U P 

1 1 1 3 1 0 . 0 KEV 1 0 . C MEV A B . H U T C H I N S GES 

A : ACCURACY OF 5 TO 10 P E R C E N T 
0 : FOR S P E N T F U E L S H I E L D I N G . 

TO E V A L U A T E CF P R O D U C T I O N . 

1 1 1 4 1 0 . 0 MV 5 . 0 0 KEV FR H . T E L L I E R 

0 : BURN UP P H Y S I C S . 

1 1 1 5 1 . 0 0 KEV 1 5 . 0 MEV JAP 5:^?§;SOBU 
T • HOJUYAMA 

PNC 
SAE 
MAP 

A : ACCURACY R E Q U I R E D 1 0 TO 2 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 . 
N E U T R O N S H I E L D I N G 0 = S P E N T - F U E L T R A N S P O R T C A S K . 

1 1 1 6 5 0 0 . EV 2 0 C . KEV J . Y . B A R R E 

0 : F U E L C Y C L E . 
M: NEW R E Q U E S T . 

CAD 

T R A N S A C T I N I U M B U I L D - U P 

1 1 1 7 5 . 0 0 EV 1 . 0 0 KEV T . H O J U Y A M A 

O : FOR S H I E L D I N G OF S P E N T F U E L . 
M : NEW R E Q U E S T . 

ir?5f!ornr = = N E U ^ R 5 N = = = P T 1 S T O N = C R O 1 S = I I C T I § N 

1 1 1 8 5 0 0 . EV 1 5 . 0 MEV J . Y . B A R R E CAD 732 

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 CROSS 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 . 

1 1 1 9 1 . 0 0 KEV 

1 1 2 0 5 . 0 0 EV 

§ 6 = E O F T G 5 = I S 5 = = = 

1 1 2 1 SCO. EV 

1 . 0 0 KEV 

H I M A T S U N C B U 
T . H O J U Y A M A 

IANEC 

MAP 

A: ACCURACY. 5 TO 10 PERCENT. 
o : REACTOR BURN-UP CALCULATIONS AND ESTIMATION OF 

TRANS-URANIUM NUCLIDE B U I L D - U P I N SPENT FUEL. 
NEUTRON S H I E L D I N G OF SPENT-FUEL TRANSPORT CASK. 

0 : FOR S H I E L D I N G OF SPENT F U E L . 
M : NEW R E Q U E S T . 

"fo?5a"=========="si5fii§5i=i^ 

1 5 . 0 MEV J . Y . B A R R E 

Q : V A L U E R E L A T I V E TO C = - 2 5 2 N U . 
o : FOR F U E L C Y C L E C A L C U L A T I O N S . 

ir?alfuS=lil==== = = N ! U ? R O S = = = = ~ ~ T O T A L ~ C R 0 S S — S E C T 7 O N = 

1 1 2 2 2 5 . 3 MV 1 0 . 0 KEV A F . J . M C CROSSON SRL 

Q : SHAPE 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 
IMPOR T A N T . 

A : N E E D 1 0 P E R C E N T I N RESONANCE I N T E G R A L , 
o : TO E V A L U A T E CF P R O D U C T I O N . 
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9 5 C U R I U M 2 4 5 CAPTURE CROSS SECTION 

3 . 0 0 MEV 

1 0 . 0 K E V F . J . M C CROSSON SRL 

Q: SHAPE OF THERMAL CROSS SECTION ESPECIALLY 
IMPORTANT. 

RESONANCE STRUCTURE NEEDED. 
A: NEED 10 PERCENT I N RESONANCE INTEGRAL. 

NEED INTEGRAL ALPHA TO 10 PERCENT. 
0 : TO EVALUATE CF PRODUCTION. 

1 . 0 0 E V R .YUMOTO 
H.MAT S UNOBU 

PNC 
S A E 

Q: ENERGY DEPENDENCE WANTED. 
o : REACTOR BURN-UP CALCULATIONS AND EST IMAT ION OF 

TRANS-URANIUM NUCLIDE B U I L D - U P I N SPENT F U E L . 
NEUTRON S H I E L D I N G OF SPENT-FUEL TRANSPORT CASK. 

R.YUMOTO 
H»M AT SUNOBU 

PNC 
SAE 

2 0 0 . KEV 

REACTOR BURN-UP CALCULATIONS AND EST IMAT ION OF 
TRANS-URANIUM NUCLIDE B U I L D - U P I N SPENT FUEL . 

NEUTRON S H I E L D I N G OF SPENT-FUEL TRANSPORT CASK. 

J . Y . B A R R E 

0 : FUEL CYCLE. TRANSACTINIUM B U I L D - U P 
M: NEW REQUEST. 

F I S S I O N CROSS SECTION 

F . J . M C CROSSON SRL 

o : SHAPE OF THERMAL CROSS SECTION ESPECIALLY 
IMPORTANT. 

A: NEED 10 PERCENT I N RESONANCE INTEGRAL. 
NEED INTEGRAL ALPHA TO 10 PERCENT. 

0 : TO EVALUATE CF FRCOUCTICN. 

R.YUMOTO 
H . MATSUNC'BU 

PNC 
S A E 

Q: ENERGY DEPENDENCE WANTED. 
o : REACTOR BURN-UP CALCULATIONS AND ESTIMATION OF 

TRANS-URANIUM NUCLIDE B U I L D - U P I N SPENT FUEL . 
NEUTRON S H I E L D I N G OF SPENT-FUEL TRANSPORT CASK. 

1 0 . 0 KEV 

1 0 . 0 MEV 

R.YUMOTO 
H.MAT SUNOBU 

PNC 
SAE 

A : ACCURACY REQUIRED S TO 10 PERCENT. 
0 : REACTOR BURN-UP CALCULATIONS AND EST IMAT ION OF 

TRANS-URANIUM NUCLIDE B U I L D - U P IN SPENT F U E L . 
NEUTRON SHIELDING OF SPENT-FUEL TRANSPORT CASK. 

R.YUMOTO 
H.MATSUNOBU 

P N C 
SAE 

A: ACCURACY REQUIRED 10 TO 20 PERCENT, 
o : REACTOR BURN-UP CALCULATIONS AND EST IMAT ION OF 

TRANS-URANIUM NUCLIDE B U I L D - U P I N SPENT F U E L . 
NEUTRCN S H I E L D I N G OF SPENT-FUEL TRANSPORT CASK. 

1 5 . 0 MEV J . Y . B A R R E 

O: FUEL CYCLE. 
M: NEW REQUEST 

CAD 

TRANSACTINIUM B U I L D - U P 

9 6 CURIUM 2 4 6 TOTAL CROSS SECTION 

F . J . M C C R O S S O N SRL 

SHAPE OF THERMAL CROSS SECTION ESPECIALLY 
IMPORTANT. 

RESONANCE STRUCTURE D E S I R E D . 
ACCURACY 10 PERCENT IN RESONANCE INTEGRAL. 

9 6 C U R I U M 2 4 6 CAPTURE CROSS SECTION 

1 0 . 0 KEV A F . J . M C CROSSON SRL 6913 

Q: RESONANCE STRUCTURE DESIRED. 
A : NEED ACCURACY 10 PERCENT I N RESONANCE INTEGRAL. 
0 : TO EVALUATE CF PRODUCTION. 

R.YUMOTO 
H.MATSUNOBU 

PNC 
SAE 

Q: ENERGY DEPENDENCE WANTED. 
o : REACTOR BURN-UP CALCULATIONS AND E S T I M A T I O N OF 

TRANS-URANIUM NUCLIDE B U I L D - U P I N SPENT F U E L . 
NEUTRON SHIELDING OF SPENT-FUEL TRANSPORT CASK. 

1 0 . 0 MEV R.YUMOTO 
H.MATSUNOBU 

P N C 
SAE 

REACTOR BURN-UP CALCULATIONS AND EST IMAT ION OF 
TRANS-URANIUM NUCLIDE B U I L O - U P I N SPENT F U E L . 

NEUTRON S H I E L D I N G OF SPENT-FUEL TRANSPORT CASK. 
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fr!j5fasrlsr==== ==siaf?5r= ====FTiiiQS=cRoinicTisr=== 

1 1 3 6 

1 1 3 8 

1 0 . 0 MV 

1 . C O KEV 

3 . 0 0 MEV 

1 0 . 0 KEV 20 . O X 

R . Y U M G T O 
H . M A T S U N I NOBU 

P N C 
S A E 

0 : E N E R G Y D E P E N D E N C E W A N T E D . 
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 C 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 OF S P E N T - F U E L T R A N S P O R T C A S K . 

R . Y U M O T O 
H . M A T S U N O B U 

PNC 
S A E 

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 . 

N E U T R O N 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 C A S K . 

R . Y U M O T O 
H . M A T S U N C B U 

° N C 
S A E 

7 5 2 0 5 7 

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 C 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 OF S P E N T - F U E L T R A N S P O R T C A S K . 

5 6 C U R I U M 2 4 7 E u f o Q N " T O T A L C R O S S ~ S E C T I O N 

9 6 = C U R T U M = 2 4 7 = 

1 0 . C K E V 

= = N E U T R 0 

2 0 . O X F . J . M C CROSSON SRL 

0 : 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 C R T A N T . 

A : N E E D 2 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 . 
0 : T O E V A L U A T E CF P R O D U C T I O N . 

C A P T U R E ~ C R O S S S E C T I O N 

2 5 . 3 MV 1 0 . 0 MEV 2 0 . O X 

F . J . M C CROSSON S R L 

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 . 

A : N E E D 5 TO 1 0 P E R C E N T I N RESONANCE I N T E G R A L AND 
T H E R M A L V A L U E . 

O : N E E D E D TO E V A L U A T E CF P R O D U C T I O N . 

R . Y U M O T O 
H . M A T S U N O B U 

PNC 
SAE 

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 . 

N E U T R O N 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 C A S K . 

ls=55iT5sri$r== ======RI5fSSr= =i!i!!6reS5fl=iief?5ir======= 

1 1 4 2 2 5 . 3 MV 1 0 . 0 K E V A F . J . M C CROSSON S R L 

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 . 

A : N E E D 5 TO 1 0 P E R C E N T 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 . 

1 1 4 3 2 5 . 3 MV 2 0 . 0 EV 
S : S W 8 5 S O B U g2E 7 5 2 0 6 0 

1 1 4 4 6 0 . 0 E V 1 0 . 0 KEV 

1 1 * 5 3 . 0 0 MEV 1 0 . 0 MEV 

a : E N E R G Y D E P E N D E N C E W A N T E D . 
A : A C C U R A C Y 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 C 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 OF S P E N T - F U E L T R A N S P O R T C A S K . 

R . Y U M O T O 
H . 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 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 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 C A S K . 

R . Y U M O T O 
H . M A T S U N O B U 

ONC 
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 : 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 . 
N E U T R O N S H I E L D I N G 0 = S P E N T - F U E L T R A N S P O R T C A S K . 

5i=co!ios=iir============5!aTR=5ir= " C A P T U R E ' C R O S S ' I E C T I O N 1 

P N C 
SAE 

A : 
o : 

H I M A T S U N C B U 

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 . 
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 MAT I C 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 C S P E N T - F U E L T R A N S P O R T C A S K . 

9 6 C U R I U M 2 4 8 - " N E U T F I S S I O N CR I O S S ' S E C T I C N 

UNOBU S A E 

a : E N E R G Y D E P E N D E N C E W A N T E D . 
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 . 
N E U T R O N S H I E L D I N G O c S P E N T - F U E L T R A N S P O R T C A S K . 

F I S S I O N L I S T . P A G E I I . 8 5 



Sl=iysiyy=l*l== =Siy:5gN== =SiiiiSS=£3glS=IIiiigs= B=iiSSIigaiS> 
1148 l . C C KFV 1 0 . C K E V 2 0 . O X R . Y U M O T O 

H . M A T S U N O B U 
PNC 
SAE 

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 . 

N E U T R O N S H I E L D I N G 0 E S P E N T - F U E L T R A N S P O R T C A S K . 

1 1 4 9 3 . 0 C MEV 1 0 . 0 MEV 2 0 . C X K . Y U M O T O PNC 7 5 2 C 
H . M A T S U N O B U SAE 

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 . 

N E U T R G N S H I E L D I N G 0 = S P E N T - F U E L T R A N S P O R T C A S K . 

li=eo§!oS=lsl== 

1 1 5 0 2 5 . 3 MV 

= ~ N E U T R O N = 

15 . 0 MEV 

" C A P T U R E CROSS" 

. Y U M O T 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 : 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 . 
N E U T R O N S H I E L D I N G 0 = S P E N T - F U E L T R A N S P O R T C A S K . 

1 I = C 0 1 ! U 5 = 1 S I " s s S E C T I O N 

1 1 5 1 2 5 . 3 1C.0 MEV 2C .CX 
H • M A T S U N O B U 

PNC 
S A E 

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 . 

N E U T R O N 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 C A S K . 

ls=e5f!ofi=Il6=============sfo¥5Ss="===== 

1 1 5 2 2 5 . 3 MV 1 0 . 0 MEV 2 0 . O X R . YUMOTO 
RL . M A T S U N O B U 

PNC 
SAE 

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 0 = 
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 0 = S P E N T - F U E L T R A N S P O R T C A S K . 

fl=eGRiafi=li5=" ==5iof!dr===== =FTISION=CROII=IECTION==-=~=~= 

1 1 5 3 2 5 . 3 MV 1 0 . 0 MEV 2 0 . C X 
H ^ M A T S U N O B U 

R E A C T O R B U R N - U P C A L C U L A T I C 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 OF S P E N T - F U E L T R A N S P O R T C A S K . 

!?=ff^iCT55=i;r" = = = " IUT5ON" " T O T A L CROSS S E C T I O N 

1 1 5 4 2 5 . 3 MV A F . J . M C C R O S S O N SRL 

Q : R E S O N A N C E E N E R G I E S W A N T E D . 
A : N E E D 2 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 . 
0 : T O E V A L U A T E CF P R O D U C T I O N . 

§?=fis*fcT5ri5r = C A P T U RE~CROSS " S I C T "ION" 

1 1 5 5 2 5 . 3 MV 1 0 . 0 KEV 10 . O X 

A : o: 

F . J . M C 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 . 

1 0 P E R C E N T T H E R M A L AND R E S O N A N C E I N T E G R A L . 
- OR CF P R O D U C T I O N . 

1 1 5 6 2 5 . 3 MV 1 0 . 0 MEV 
H T M A T S U N O B U 

P N C 
S A E 

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 . 

N E U T R O N 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 C A S K . 

irilSRlC10S=l5l=== =BiafSaB== =P!sIlON=?RoII=sicTION= 

2 J A P 5 : V U M O T O A B U PNG 

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 . 

N E U T R O N 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 C A S K . 

1 0 . 0 MEV 2 0 . O X 2 J A P R . VJUMOTO 

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 . 

N E U T R O N 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 C A S K . 

i?=iii?Rieiari§r=========5io?g5ir^ 

1 0 . 0 MEV 2 0 . O X 2 JAP R . Y U M O T O PNC 
H . M A T S U N O B U SAE 

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 . 

N E U T R O N 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 C A S K . 

F I S S I O N L I S T . P A G E I I . 8 6 



1 1 6 3 2 5 . 3 MV 1 0 . 0 MEV . 2 0 . C X 
H I M A T S U N O B U S A E 

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 C N CF 
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 OF S P E N T - F U E L T R A N S P O R T C A S K . 

9 8 C A L I F O R N I U M 2 4 9 " 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 

1 1 6 1 2 5 . 3 MV 1 0 . 0 MEV 
H I 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 P E R C E N T , 
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 C N 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 C A S K . 

1 1 6 2 2 5 . 3 MV 1 0 . 0 KEV 2 C . 0 X 1 U S * F . J . M C CROSSON 

Q : RESONANCE E N E R G I E S D E S I R E D . 
A : N E E D 2 0 P E R C E N T ACCURACY I N RESONANCE I N T E G R A L . 
0 : T O E V A L U A T E CF P R O D U C T I O N . 

ircsc!?5iiST5s=Ii5="="==sl5^ 

1 1 6 3 2 5 . 3 MV 1 0 . 0 K E V 1 C . C X 1 USA F . J . M C CROSSON 

A : NFCCD 1 0 P E R C E N T I N RESONANCE I N T E G R A L . 
0 : T O E V A L U A T E CF P R O D U C T I O N . 

1 1 6 4 2 5 . 3 MV 1 0 . 0 MEV 
H I M A T S U N O S U SA ; 

A : ACCURACY R E Q U I R E D 1 0 TO 2 0 P E R C E N T . 
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 . 
N E U T R O N 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 C A S K . 

fr!SCTE§5i3T5iTi§r=======iifO^ 

1 1 6 5 2 5 . 3 MV 1 0 . 0 KEV 1 0 . O X 1 USA F . J . M C CROSSON 

ACCURACY 10 P E R C E N T I N RESONANCE I N T E G R A L . 
T O E V A L U A T E CF P R O D U C T I O N . 

1 1 6 6 2 5 . 3 MV 1 0 . 0 MEV 2 0 . O X 
H I M A T S U N O B U SAE 

o : REACTOR BURN-UP CALCULATIONS AND E S T I M A T I O N OF 
TRANS-URANIUM NUCLIDE B U I L D - U P I N SPENT F U E L . 

NEUTRON S H I E L D I N G 0= SPENT-FUEL TRANSPORT CASK. 

5l=eSnS5RS1ori!T========R?o755fl̂ ^ 

1 1 6 7 2 5 . 3 MV 1 0 . 0 KEV 1 0 . O X 

A : A C C U R A C Y 10 P E R C E N T I N RESONANCE I N T E G R A L . 
0 : T O E V A L U A T E CF P R O D U C T I O N . 

1 0 . 0 MEV 1 JAP R . Y U M O T O PNC 
H . 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 P E R C E N T . 
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 C 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 OF S P E N T - F U E L T R A N S P O R T C A S K . 

1 0 . 0 KEV 1 C . C X 1 USA F . J . M C CROSSON 

Q : T H E R M A L CROSS S E C T I O N 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 : N E E D 1 0 PERCENT ACCURACY I N RESONANCE I N T E G R A L . 
0 : TO E V A L U A T E CF P R O D U C T I O N . 

H I M A T S U N O B U 

ACCURACY R E Q U I R E D 1 0 TO 2 0 P E R C E N T . 
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 . 
N E U T R O N 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 C A S K . 

5rercfFd5Sros=iii="=====P6m5!Boi====™ 

R . ' I . ' C A S S E L L fill 

A : ACCURACY OF 1 P E R C E N T U S E F U L , 
o : FOR U S E AS S T A N D A R D . 

DISCREPANCY BETWEEN D I F F E R E N T I A L AND MAXWELL 
SPECTRUM EXPERIMENTS HAVE TO BE RESOLVED 

FOR 2 2 0 0 M / S DATA. 

F I S S I O N L I S T . P A G E I I . 8 7 



2 | = I I T I S A H N I Y M = | | | = = = = = = = = | O 0 N T A N E 0 Y S = = = = = = = = = N E U T P ^ 

M . N . N I K O L A E V 7 1 4 0 3 3 

ACCURACY NOT WORSE THAN 0 . 3 P E R C E N T . 
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 0 . 5 P E R C E N T 

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 " E R E N T M E T H O D S . 

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 BECAUSE 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 STANDARD 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 . 

* R . E H R L I C H KA ° 

A : ACCURACY I P E R C E N T OR B E T T E R U S E F U L . 
o : FOR USE AS A S T A N D A R D . 

UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N D C . SEE A P P E N D I X A . 

D E T A I L E D U N C E R T A I N T I E S I N C L U D E D I N ABOVE R E V I E W . 

ORL S PENCEP + TANK C A L I B R A T I O N R E S U L T S P E N D I N G . 

Si=;!ET55i6Toriii========i56SfifiE50l========̂  

S T A T U S 

A R . S . C A S W E L L NBS 

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

B . R O S E HAR 

ACCURACY FDR MEAN SPECTRUM E N E R G Y . 
1 0 PERCENT ACCURACY WANTED FOR T H E NUMBER 

N E U T R O N S ABOVE 5 MEV AND BELOW . 2 5 M E V . 
S T A N D A R D . 

A R . E H R L I C H K A D 

0 : MEAN SPECTRUM ENERGY TO 1 P E R C E N T , 
o : FOR USE AS A S T A N D A R D . 

UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N D C . SEE A P P E N D I X A . 

D E T A I L E D U N C E R T A I N T I E S I N C L U D E D I N ABOVE R E V I E W . 

AUA NEW R E S U L T S C U R R E N T L Y E X P E C T E D . 

1 1 7 8 2 5 . 3 MV 1 0 . 0 K E V 1 0 . O X A F . J . M C CROSSON SRL 

A : ACCURACY 1 0 P E R C E N T I N RESONANCE I N T E G R A L . 
0 : TO E V A L U A T E CF P R O D U C T I O N . 

1 1 7 9 2 5 . 3 MV 1 0 . 0 MEV R . Y U M O T O 
H . 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 . 
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 

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 
N E U T R O N S H I E L D I N G 0 = S P E N T - F U E L T R A N S P O R T C A S K . 

E L . 

5l=EiCTPE6B!GS=ill========Sl0f55B======= " ! ! I I O N = C R O I I = S i c f ! O N = = 

1 1 8 0 2 5 . 3 P R . Y U M O T O PNC 7 5 2 0 8 2 
H . M A T S U N O B U SAE 

0 : E N E R G Y D E P E N D E N C E W A N T E D . 
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 SPENT F U E L . 
N E U T R O N S H I E L D I N G OF S P E N T - F U E L TRANSPORT C A S K . 

1 1 8 1 5 . 0 0 MEV 
I M A T S I N O B U 

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 . 

N E U T R O N 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 C A S K . 

ii=EIE!FESS!55i=i55= = N E U T R O N _ = = C * P IGRFC R 0 SS =IfS T foH= = 

1 1 8 2 2 5 . 3 MV 1 0 . 0 MEV J A P B ' . S W S J S O B U ! S I 

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 : 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 . 
N E U T R O N 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 C A S K . 

9 8 ~ C A L I F Q R N 1 U M 2 5 3 " F T S S I O N ' C R O S S S E C T I O N 

1 1 8 3 2 5 . 3 MV R . Y U M O T O 
H . 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 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 . 
N E U T R O N 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 C A S K . 
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H I M A T S U N O B U 
P N C 
S A E 

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 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 . 

N E U T R O N S H I E L D I N G 0 = S P E N T - F U E L T R A N S P O R T C A S K . 

w n i m m osrur ==Sl0fS5S====== ==FlII I5N=CROII = IICTION 

1 195 25.3 MV lc.o MEV 20.OX 2 J A P H ' M A T B U N O B U P N C 

9 9 E I N S T 5 I N I U M 2 5 3 

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 C 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 C A S K . 

F I S S I O N C R O S S S E C T I O N 

1 1 8 6 2 5 . 3 MV 

= R I S T O N ' O R O D U C T S 

1 U S A F . J . M C C R O S S O N S R L 

' I N E L A S T 7 C " C R O S S - S E C T I O N 

1 1 8 7 S C O . 5 . 0 0 MEV C C P L . N . U S A C H E V F E I 

F R O M 0 . 6 - 1 . 4 M E V 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 A C C U R A C Y 1 3 P E R C E N T . 
F R O M 1 . 4 - 2 . 5 MEV A C C U R A C Y 1 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 1 5 P E R C E N T . 
F R O M 2 . 5 - 5 . 0 M E V A C C U R A C Y 3 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 0 P E R C E N T . 
N C £ 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 . 
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 . 

U N D E R C O N T I N U O U S R E V I E W BY I N D C . S E E A P P E N D I X A . 

S T A T U S 

5!imrB55goE?r =====5iofl6ir= S B S O P P T I O N C R O S S ' S E C T I O N 

S T A T U S 

U N D E R C O N T I N U O U S R E V I E W BY I N D C . S E E A P P E N D I X A 

?!!I!6S=P556a!fr=========i5fafIoir===^ 

J . G . T Y R O R W I N 6 9 2 

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

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 . 

D S S ' S E C T 

2 5 . 3 100. J . L . S Y M O N D S A U A 

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 . 
S , P A N D 0 W A V E S T R E N G T H F U N C T I O N S N E E D E D . 
D E S I R E D F O R T H E O R E T I C A L P R E D I C T I O N S OF C R O S S 

S E C T I O N S F O R M A S S E S 8 0 - 1 6 0 . 

M . N . 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 A N D 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 

D A T A F O R F I S S I O N P R O D U C T S OF U - 2 3 5 , U - 2 3 8 . 
PU— 2 3 9 A N D P U - 2 4 0 A R E OF G R E A T I N T E R E S T . 

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 . 

1 C . C M E V L . N . U S A C H E V F E I 

F R O M 0 . 5 
P R I O R I T Y 
F R O M 0 . 1 
P R I O R I T Y 
F R O M 0 . 8 
P R I O R I T Y 
A B O V E 4 . 5 
N E E D F O R 
F O R M O R E 

I O C K E V A C C U R A C Y 8 P E R C E N T , 
! A C C U R A C Y 7 P E R C E N T . 

0 . 8 M E V A C C U R A C Y 1 5 P E R C E N T , 
A C C U R A C Y 1 4 P E R C E N T . 
4 . 5 M E V A C C U R A C Y 4 8 P E R C E N T . 
A C C U R A C Y 4 8 P E R C E N T . 

M E V R E Q U I R E M E N T S 2 T I M E S W E A K E 
F A S T R E A C T O R C A L C U L A T I C N S . 
D E T A I L S E E I N T R O D U C T I O N . 

U N D E R C O N T I N U O U S R E V I E W BY I N D C . S E E A P P E N D I X A . 

FTiirBfrliSsoEli—=======*lofl5ir============SBs6SpfT^^ 

1 1 9 2 EV 2 . 0 0 M E V 10 . O X J . G . T Y R O R W I N 6 9 2 

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

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 . 

S T A T U S 

===ygg|g=gsmNygyi=sgyi|^ 

F I S S I O N L I S T . P A G E I I . 8 9 



S T E E L ™ " N E O T S S N " C A P T U R E CROSS S E C T I O N 

8 0 0 . KEV M . N . N I K O L A E V FE I 7 1 AC 3 5 

o: 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 I — 6 , H E - 3 AND H - L S T A N D A R D S . 

A : I C P E R C E N T B E L O W , 2 0 P E R C E N T ABOVE 1 0 0 KEV WANTED. 
0 : S E E GENERAL COMMENTS I N T H E I N T R O D U C T I O N . 

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 
T H A T T H E C A P T U R E CROSS 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 T H A N C A L C U L A T E D FROM 
M I C R O S C O P I C D A T A . 

F I R S T P R I O R I T Y BECAUSE 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 T O 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 . 

5 . 0 0 KEV 1 0 . 0 MEV L . N . U S A C H E V : I 

FROM 0 . 5 - 1 0 0 KEV ACCURACY 11 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 11 P E R C E N T . 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 1 5 P E R C E N T , 
P R I O R I T Y 2 ACCURACY 15 P E R C E N T . 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 2C P E R C E N T , 
P R I O R I T Y 2 ACCURACY 2 0 P E R C E N T . 
ABOVE 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 . 
NEED FOR F A S T REACTOR C A L C U L A T I C N S . 
FOR MORE D E T A I L SEE I N T R O D U C T I O N . 

F I S S I O N L I S T . PAGE I I . 9 0 



III. i 

III. Fusion Reactor Development 

III.A. Introduction 

This is the third publication by the Agency of an 
international nuclear data, request list for fusion research 
and reactor development. The previous publication was 
report INDC(SEC )-46/U+R+F+S issued in June 197% 

The present list contains 328 data requests in 
200 block-headings from six Member States - France, the 
Federal Republic of Germany, Japan, the Soviet Union, 
the United Kingdom and the United States. Seven requests 
which appeared in WREHDA 75 have been withdrawn from the 
present edition. 



III.ii 

III.B. Supplementary Information from Contributors 

1. France: 

In a letter appended to the data requests received 
from France in 1973, 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.JL 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. 
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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 15$ and for partial excitation cross sections for different 
modes of "̂ Li (n,n'oc 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: 

D + T > 4He (3.52 MeV) + n (14.O6 MeV) 
D + 3He > ^He (3.67 MeV) + p (14.67 MeV) 
2D + 2D — > 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, He 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-reaction 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. 

3 V.S. Crocker, S. Blow and C.J.H. Watson, Nuclear Data for Reactors, 
(Proc. (jonf., 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 
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 - 1 5 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 needs, 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 and 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. 

4 M. Neve de Mevergnies and A. Paulsen in "Survey of Fusion Reactor 
Technology", Report EUR 4873e (1972), p. 277. 
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JII.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 OF 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 be 
assigned more definite priority at present. 



Ill.vii 

LIST OF WITHDRAWN REQUESTS 
Fusion List 

732118 UK 3 LITHIUM 6 NEUTRON DOUBLE DIFFERENTIAL INELASTIC CROSS SECTION 
722067 UK 3 LITHIUM 7 NEUTRON DIFFERENTIAL ELASTIC CROSS SECTION 
722C76 UK 4 BERYLLIUM 9 NEUTRON N, 2N 
722087 UK 9 FLUORINE 1 9 NEUTRON ABSORPTION CROSS SECTION 
722085 UK 9 FLUORINE 19 NEUTRON N , 2N 
722103 UK 26 IRON NEUTRON PHOTON PRODUCTION CROSS SECTION IN INELASTIC 
732120 UK 26 IRON NEUTRON TOTAL PHOTON PRODUCT IC N CROSS SECTION 



Ill.viii 

III.E. Index to Fusion Request List 

T A R G E T P A G E 

1 H Y D R O G E N 2 I I I . 1 

1 H Y D R O G E N 3 I I I . 1 
2 H E L I U M 3 I I I . 1 
3 L I T H I U M 6 I I I . 1 
3 L I T H I U M 7 I I I . 3 
4 B E R Y L L I U M 9 I I I . 4 
5 B O R O N 1 0 . I I I . 5 
6 C A R B O N I I I . 6 
6 C A R B O N 1 2 I I I . 6 
6 C A R B O N 1 3 I I I . 6 
7 N I T R O G E N 1 4 I I I . 6 
8 O X Y G E N I I I . 6 
8 O X Y G E N 1 6 I I I . 7 
9 F L U O R I N E 1 9 I I I . 7 
1 3 A L U M I N U M 2 7 I I I . 8 
1 4 S I L I C O N I I I . 9 
1 8 A R G O N 4 0 I I I . 9 
2 0 C A L C I U M I I I . 9 
2 2 T I T A N I U M I I I . 1 0 
2 3 V A N A D I U M I I I . 1 0 
2 3 V A N A D I U M 5 0 I I I . 1 2 
2 4 C H R O M I U M I I I . 1 2 
2 4 C H R O M I U M 5 2 I I I . 1 3 
2 5 M A N G A N E S E 5 5 I I I . 1 3 
2 6 I R O N . . . . . . . . . . . . . . . I I I . 1 4 
2 6 I R O N 5 4 I I I . 1 5 
2 6 I R O N 5 8 I I I . 1 5 
2 8 N I C K E L I I I . 1 5 
2 8 N I C K E L 5 8 I I I . 1 7 
2 8 N I C K E L 6 0 I I I . 1 7 
2 9 C O P P E R I I I . 1 7 
2 9 C O P P E R 6 3 I I I . 1 8 
30 Z I N C 6 6 I I I . 1 8 
4 0 Z I R C O N I U M I I I . 1 8 
4 1 N I O B I U M 9 2 I I I . 1 9 
4 1 N I O B I U M 9 3 I I I . 1 9 
4 1 N I O B I U M 9 4 I I I . 2 1 
4 2 M O L Y B D E N U M I I I . 2 1 
4 2 M O L Y B D E N U M 9 2 I I I . 2 2 
4 2 M O L Y B D E N U M 9 4 I I I . 2 2 
4 7 S I L V E R 1 0 9 I I I . 2 2 
7 4 T U N G S T E N I I I . 2 2 
8 2 L E A D I I I . 2 3 
8 2 L E A D 2 0 4 I I I . 2 3 
8 3 B I S M U T H 2 0 9 I I I . 2 3 
9 0 T H O R I U M 2 2 2 I I I . 2 3 
9 2 U R A N I U M 2 3 8 I I I . 2 3 
9 3 N E P T U N I U M 2 3 7 I I I . 2 4 



III. P. DATA REQUEST LIST FOR FUSION REACTOR DEVELOPMENT 



f=fi?si§girr 

1 5 . C M E V 2 F R A . M I C H A U C O N E R C 7 5 2 0 9 4 

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 2 0 P E R C E N T . 

1 HYDRCGEN 3 NEUTRON" 

1 5 . 0 M E V 2 F R A . M I C H A U D O N B R C 7 5 2 0 9 5 

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 2 0 P E R C E N T . 

i=Hict5s=r= = N E U T R O N " 
= = = = = 

1197 1.CO KEV 15.C MEV 1C.OX 1 FR A.MICHAUDON 7 5 2 0 9 6 

I=siclo^S== = HlCTDH:i7P= 

1 1 9 8 1 0 0 . K E V 5 . 0 0 M E V 1 5 . O X USA J . R . M C N A L L Y G R L 

0 : T O 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 A N D M E A S U R E M E N T S N E E D E D . 

!=cTffiiGS=r ™5fCT§§ir =====IC5lfT£=ggaII=115fTB5====== 

1 1 9 9 7 . 5 0 1 5 . 0 M E V 1 0 . X J A P R . S E K I 

o : NEUTRON TRANSPORT CALCULATIONS 
M: NEW REQUEST. 

5=ET'FLTOB"S" =S15fB5R= = B7FPERESfTSC=ECSlfrg=:fS5ll = lfCfreS== = 

1 2 0 0 1 . 0 0 MEV 1 5 . 0 M E V 1 0 . O X ER D . D A R V A S 
H . 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 A B O V E 6 M E V A N D 
A N I M P R O V E M E N T I N A C C U R A C Y B E L O W 6 M E V R E Q U I R E D , 

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

1 2 0 1 1 . 0 C K E V 1 5 . 0 MEV 2 0 . O X UK G . D . M C C R A C K E N C U L 7 2 2 0 6 1 

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

1202 4.00 1 5 . 0 MEV 1 0 . O X C C P L . N . G O L O V I N K U R 7 2 4 0 0 1 

Q : R E F I N E M E N T OF D A T A B E L O W 7 M E V A N D A D D I T I O N A L D A T A 
A B O V E 7 M E V R E Q U I R E D . 

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 M I S S I O N . 

1203 14.C MEV F R D . B R E T O N F A R 

o : 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 2 0 4 7 . 5 0 1 5 . 0 MEV 1 0 . X J A P Y . S E K I 

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

l=c!Tfi!5s=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 

1205 9.00 MEV 15.0 MEV 15.OX 2 CCP l.N.GOLOVIN 
Q : G A M M A R A Y P R O D U C T I O N C R O S S S E C T I O N S A N D GAMMA R A Y 

S P E C T R A A R E R E Q U I R E D . 
0 : G A M M A R A Y 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 C N S . 

1 2 0 6 1 . 0 0 MEV 1 5 . 0 M E V 1 5 . X 2 J A P M . K A S A I 

0 : G A M M A - R A Y H E A T I N G C A L C U L A T I O N S 
M : NEW R E Q U E S T . 

litl™!^:!::::::::::™ 

1 2 0 7 1 5 . 0 M E V 2 0 . O X 2 G E R ^ K U E S T I R S K F K 7 2 2 0 6 4 

A : S E C O N D A R Y 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 S W A N T E D . 
N E U T R O N S P E C T R A U P TO M A X I M U M E N E R G I E S A R E 

R E Q U I R E D . 
N E U T R O N A N G U L A R D I S T R I B U T I O N S AT A F E W E N E R G I E S 

W O U L D BE U S E F U L . 
0 : F O R C A L C U L A T I O N S O F N E U T R O N T R A N S P O R T A N D 

S H I E L D I N G . 

1 4 . 0 M E V 1 0 . O X 2 U S A L . S T E W A R T 

S P E C T R A A T S E V E R A L A N G L E S R E Q U I R E D . 
M U S T R E C O R D N E U T R O N S DOWN T O A F E W H U N D R E D K E V . 

F U S I O N L I S T P A G E I I I . 1 



3 L I T H I U M 6 

1 5 . 0 MEV 1 0 . C X 2 GER D . D A R V A S J U L 
H . K U E S T E R S KFK 

A: ENERGY RESOLU-ICN 0 - 0 . 2 TO 0 . 5 MEV WOULD BE 
SUFFICIENT. 

o: FOR SHIELDING AND CALCULATION OF HEAT GENERATION. 

1 5 . C MEV 1 C . C X 1 CCP I . N . G O L O V I N 

0 : N E U T R O N I C S C A L C U L A T I C 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 . 

1 5 . 0 MEV 1 C . X 2 JAP Y . S E K I 

0 : N E U T R O N 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 
M: NEW R E O U E S T . 

3=CffHrui"====""""===SlDT55"= 

1 2 1 2 3 0 C . KEV 1 5 . 0 MEV 5 . O X 
S'.KUE STlRS JK^K 

Q: TOTAL TRITIUM PRODUCTION REQUIRED. 
A: ENERGY RESOLUTION SHOULD REPRODUCE TRUE SHAPE. 
0 : FOR DETERMINATION 0= MORE ACCURATE TRITIUM 

BREEDING RATIOS. 

1 2 1 3 1 0 0 . KEV 3 . 0 C MEV 3 . C X 1 CCP I . N . G C L O V I N KUR 7 2 4 0 0 2 

0 : FOR TRITIUM BREEDING AND ENERGY DEPOSITION. 

1 2 1 4 3 . C C MEV 1 4 . 0 MEV 5 . O X 1 FR D . B R E T O N FAR 7 3 2 0 0 2 

o : FOR EVALUATION OF NEUTRCN BALANCE. 

1 2 1 5 3 . 0 0 MEV 1 5 . 0 MEV 5 . X 1 J A P Y . S E K I J A E 7 6 2 0 5 3 

0 : TRITIUM BREEDING AND ENERGY DEPOSITION CALCULATION 
M: NEW REQUEST. 

1216 1 CO. KEV 2 . 0 0 MEV 10.OX 2 UK G.D.MC CRACKEN CUL 762245 
0 : FOR TRITIUM BREEDING CALCULATICNS. 
M: NEW REQUEST . 

rcT?HTOis=l=======y======B|a^ 

1 2 1 7 5 . 0 C KEV 1 5 . 0 MEV 5 . O X 1 GER M . K U E C H L E KFK 7 4 2 1 1 0 

0 : STANDARD. 

S T A T U S 

§§VAEXNBID!N D C A N D N E A N D C - S E E A P P E N 0 , X A -

NBS 10 TO 400 KEV. 

LAS INVERSE REACTICN CROSS SECTIONS. 

LRL 1 KEv TO 1 MEV, RATIO To U 235 FISSION. 

!=E!?H!5ri===============Biaff?gS============B7S= 

1 2 1 8 I O C . KEV 1 0 . 0 MEV 1 5 . C X 2 USA J . R . M C N A L L Y ORL 

o: BREAK UP INTO HE-3 AND AN ALPHA PARTICLE. 
0 : TO EVALUATE ADVANCED FUELS. 

EVALUATION AND MEASUREMENTS NEEDED. 

1 2 1 9 I C C . KEV 5 . C C MEV 1 5 . O X 2 USA J . R . M C N A L L Y ORL 

a : BREAK UP INTO TWO ALPHAS WANTED. 
0 : TO EVALUATE ADVANCED FUELS. 

EVALUATION AND MEASUREMENTS NEEDED. 

200. KEV 5 .00 MEV 15.OX 2 USA J.R.MC NALLY 
a : TOTAL TRITON PRODUCTION CROSS SECTION WANTED. 
0 : TO EVALUATE ADVANCED FUELS. 

EVALUATION AND MEASUREMENTS NEEDED. 

rc!™!5irr==============cif*Toi^ 

2 0 0 . KEV 5 . 0 0 MEV 1 5 . O X 2 USA J . R . M C N A L L Y 

O: TOTAL HE-3 PRODUCTION CROSS SECTION WANTED. 
0 : TO EVALUATE ADVANCED FUELS. 

EVALUATION AND MEASUREMENTS NEEDED. 
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rc!ffi!arr L I T H I U M - < L I T H I U M - 6 . A L P H A 

2 C C . K E V USA J . R . M C N A L L Y ORL 7 4 1 2 4 8 

0 : C R O S S S E C T I O N C O R P R O D U C T I O N O C 3 ALPHA P A R T I C L E S . 
0 : TO E V A L U A T E ADVANCED F U E L S . 

E V A L U A T I O N AND M E A S U R E M E N T S N E E D E D . 

rcTfSiorr = 5iQ?65Fr = 

1 2 2 3 7 . S O MEV 1 5 . 0 MEV 5 . C O X 

=lEm!E=gsBli=llenEr==== 

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

L = L R ? H F U M = F = " N E U T C " 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 

1 2 2 4 1 . 0 0 MEV 

1 2 2 5 2 . 0 0 MEV 

1 5 . 0 MEV 1 0 . C X 

1 5 . 0 MEV 1C . O X 

H . K U E S T E R 

Q : 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 14 MEV 
R E Q U I R E D I N S T E P S OF 0 . 5 TO 1 M E V . 

O : FOR C A L C U L A T I O N 0 = NEUTRCN T R A N S P O R T . 

CCP l . N . G O L O V I N KUR 7 2 4 0 0 5 

a : R E F I N E M E N T 0= DATA BELOW 7 MEV AND A D D I T I O N A L DATA 
ABOVE 7 MEV R E Q U I R E D , 

o: FOR T R I T I U M B R E E D I N G ANC ENERGY D E P O S I T I O N . 

1 2 2 6 1 4 . R MEV 3 . B R E T O N = 4 R 

0 : E V A L U A T I O N O r N E U T R O N B A L A N C E . 

1 2 2 7 7 . 5 0 MEV 1 5 . 0 MEV 10 . X JAP Y . S E K 1 JAE 

0 : N E U T R C N T R A N S P O R T C A L C U L A T I C N S 
M : N E W R E Q U E S T . 

rCTffiTDB=f= = T*lEO?ie=cSSiriic?T6S= 

1 2 2 8 5 0 0 . KEV 1 5 . 0 MEV 
£:KDUAERVS?ESR KF K 

Q : CROSS S E C T I O N >=CR 0 . 4 7 8 MEV L E V E L R E Q U I R E D . 
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 

G E N E R A T I O N . 

1 5 . 0 MEV CCP I . N . G O L O V I N KUR 7 2 1 

O : CROSS SECT I C N FCR 0 . 4 7 8 MEV L E V E L R E Q U I R E D . 
0 : N E U T R O N 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 . 

1 5 . 0 MEV J A P Y . S E K I 

O : N E U T R C N TRANSPORT C A L C U L A T I O N S 
M: NEW REQUEST . 

S=CffST0B=?===============SIS?l65== 

1 5 . C MEV T . D . B E Y N O N B I R 
6 . D . M C CRACKEN CUL 

0 : FOR T R I T I U M B R E E D I N G C A L C U L A T I C N S . 

J A P Y . S E K I 

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

!=CT?qT0irf===============Sl0f§Bs=======̂ ^ 

1 2 3 3 9 . 0 0 MEV 1 5 . 0 MEV 1 5 . O X CCP I . N . G O L O V I N KUR 7 2 4 3 1 0 

a : 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 I R E D . 

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 . 

1 2 3 4 2 5 . 3 MV 1 5 . 0 MEV 1 5 . X 

A : GAMMA RAY S P E C T R A ALSO R E Q U I R E D . 
0 : G A M M A - R A Y H E A T I N G C A L C U L A T I O N S 
M : NEW R E Q U E S T . 

3=E!?fi!0H=5====== ====5lofS65=== 

Q : THREE OR FOUR D A T A P C 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 . 

1 5 . O X CCP I . N . G O L O V I N 7 2 4 0 0 9 

0 : S E C O N D A R Y ENERGY AND ANGULAR D I S T R I B U T I O N S AT 
1 4 TO 1 5 MEV R E Q U I R E D . 

• : B L A N K E T NEUTRON I C S C A L C U L A T I O N S . 
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1 5 . 0 MEV 

o: B L A N K E T N E U T R O N I C S C A L C U L A T I O N S , 
M: NEW R E Q U E S T . 

3 L I T H I U M 7 " NEUTRON N . 2 N NEUTRON SPEC 

1 5 . 0 MEV 1 5 . X 2 J A P Y . S E K I 

• : 6 L A N K E T NEUTRON I C S C A L C U L A T I O N S 
M: NEW REQUEST. 

I=CTfHT0r?===============ijfG?f6ir====="^ 

USA L.STEWART LAS 74 1 
0 : SPECTRA AT SEVERAL ANGLES REQUIRED. 

MUST RECORD NEUTRONS DOWN TO A FEW HUNDRED KEV. 

1 5 . 0 MEV 
H ^ K U E S T I R S KFK 

1 4 . 0 MEV 

A: RESOLUTION AND ENERGY STEPS OF .2 TO . 5 KEV 
SUFFICIENT. 

o: DETERMINATION OF MORE ACCURATE TRITIUM BREEDING 
RATIOS. 

CCP I.N.GOLOVIN KUR 
0 : FOR TRITIUM BREEDING AND ENERGY DEPOSITION. 

CCP I . N . G C L O V I N KUR 

Q : SECONDARY ENERGY AND ANGULAR D I S T R I B U T I O N S 
R E Q U I R E D . 

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 C N S . 

o : EVALUATION 0= NEUTRON BALANCE. 

JAP Y.SEKI JAS 762050 
u : NEUTRON SPECTRA WITH ACCURACY 15 PER CENT ALSO 

REQUIRED. 
0 : TRITIUM BREEDING AND ENERGY DEPOSIT ION CALCULATION 
M: MEW REQUEST. 

1 5 . 0 MEV 1 0 . C X 2 UK T . D . B E Y N C N 

0 : ENERGY SPECTRA OF E M I T T E D P A R T I C L E S N E E D E D . 
0 : T R I T I U M B R E E D I N G . 

MODE OF B R E A K - U P AND C R O S S - S E C T I O N I N T H R E S H O L D 
R E G I O N . 

M: NEW R E Q U E S T . 

~ N". N ALPHA 

U S A D . D U O Z I A K L A S 7 4 1 2 52 

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

U N C E R T A I N T Y F I L E S NEEDED TC PERFORM C R O S S - S E C T I O N 
S E N S I T I V I T Y S T U D I E S FOR F U S I O N D E V I C E S . 

4=l!§YLE!uS=i=============5!5¥Se5======—====5!SFg5§flfr?C=E=CXlfre=e55ll=liEf!Sr= 

1247 1.00 MEV 15.0 MEV 10.OX 2 GER S°CIERJACKS KFK 

o: CALCULATION OF NEUTRON TRANSPORT. 

1248 2 . 0 0 MEV 15.0 MEV 10.OX 2 CCP I.N.GOLOVIN KUR 
o: FOR NEUTRON TRANSMISSION CALCULATIC 

ri!5?:c!5rs=============NlG765s=============^^ 

1 5 . 0 MEV 1 5 . O X 2 CCP I . N . G O L O V I N KUR 7 2 4 0 1 2 

o: N E U T R O N I C S C A L C U L A T I O N S FOR BLANKET AND S H I E L D . 

0 : B L A N K E T N E U T R O N I C S C A L C U L A T I O N S 
M: NEW R E Q U E S T . 

r§Il9ccroirr============Nlo7sEB==^ 

D . D A R V A S J U L 
S . C I E R J A C K S KFK 
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4 ~ B E R Y L L IUM 9 - - - N = U T P 0 N PHOTON 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 f l C S C A T T 

1 2 5 2 8 . 0 0 MEV 1 5 . 0 MEV 1 0 . O X 2 GER § ' C ^ E R JACKS KFK 

A : ENERGY D I S T R I B U T I O N 0 = GAMMA RAYS R E Q U I R E D . 

D5=|=============SP5=eaS=============¥5̂  ======= 

1 2 5 3 3 . C O MEV 1 5 . 0 MEV 1 5 . C X 2 CCP I . N . G O L O V I N KUR 7 2 4 C 1 5 

Q : GAMMA RAY S P E C T R A A L S O R E Q U I R E D . 
o: GAMMA RAY HEATING AND SHIELDING CALCULATICNS. 

1 5 . 0 MEV 2 0 . OX 2 GER I ^ R V A ^ KFK 7 2 2 0 7 7 

Q : ANGULAR D I S T R I B U T I O N S AND ENERGY S P E C T R A CF 
SECONDARY N E U T R O N S AND GAMMA RAYS ALSO N E E D E D . 

O : R A D I A T I O N DAMAGE E S T I M A T E S . 

1 2 5 5 1 5 . 0 MEV 1 5 . O X 2 CCP I . N . G O L O V I N KUR 7 2 4 0 1 3 

O : ENERGY AND ANGULAR D I S T R I B U T I C N OF SECONDARY 
NEUTRONS R E Q U I R E D . 

0 : USE FOR NEUTRON M U L T I P L I C A T I O N AND T R A N S M I S S I O N 
C A L C U L A T I O N S . 

1 2 5 6 2 . 0 0 MEV 1 4 . 0 MEV 1 5 . O X 2 FR D . B R E T O N FAR 7 3 2 0 0 5 

o : TO I M P R O V E N E U T R C N BALANCE C A L C U L A T I C N S . 

1 2 5 7 1 5 . 0 MEV 1 0 . O X 3 USA D . O U D Z I A K L A S 7 4 1 2 5 4 

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 I R E D . 
0 : S W E L L I N G OF B E R Y L L I U M N E U T R O N M U L T I P L I E R DUE TO 

TWO A L P H A - P A R T I C L E BREAK U P . 
H I G H S E N S I T I V I T Y 0 = T R I T I U M B R E E D I N G AND ENERGY 

P R O D U C T I O N TO NEUTRON M U L T I P L I C A T I O N . 
U N C E R T A I N T Y = I L E S NEEDED TC PERFORM C R O S S - S E C T I O N 

S E N S I T I V I T Y S T U D I E S FOR F U S I O N D E V I C E S . 

1 2 5 8 1 5 . 0 MEV 1 5 . X 3 J A P Y • K ^ S A I MAP 7 6 2 0 6 1 

O : 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 
M: NEW R E Q U E S T . 

r§P?ccloirr============iilGf§si^ 

J A P Y . S E K I J A E 

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

rs«?ccfcri=============Rf5TI§^ 

1 5 . 0 MEV 1 5 . X 3 J A P Y .SEK I 

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

riiiS?E«oS=9"===="=====siB?§ss========^ 

1 2 6 1 1 4 . 0 MEV 1 0 . O X 1 USA L . S T E W A R T 

O : S P E C T R A AT S E V E R A L ANGLES R E Q U I R E D . 
MUST RECORD NEUTRONS DOWN TO A FEW HUNDRED K E V . 

S . ' C ? E R J ! C K S TAK 

o: T O T A L ALPHA P R O D U C T I O N R E Q U I R E D . 
O : C A L C U L A T I O N OF NEUTRON T R A N S P O R T . 

1 2 6 3 8 . 0 0 MEV 1 5 . 0 MEV 1 5 . O X 2 CCP I . N . G O L O V I N KUR 

o : FOR H E L J 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 . 

1 2 6 4 8 . 0 0 MEV 1 5 . 0 MEV 1 5 . X 3 J A P Y . S E K I J A E 

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 
M: NEW R E Q U E S T . 

f=l5lg5=T3"===============SlGfS65=============SflS==== 

1 2 6 5 8 . 0 0 MEV 1 4 . 0 MEV 1 5 . O X 2 FR D . B R E T O N FAR 7 3 2 0 0 6 

O : FOR I M P R O V E D C A L C U L A T I O N OF NEUTRON B A L A N C E . 
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I C . C MEV 1 4 . C MEV 1 5 . O X 2 C R O . B R E T C N C A R 7 3 2 C 0 7 

O: FOR I M P R O V E D C A L C U L A T I O N OF N E U T R O N B A L A N C E . 

6 CAR? ON "NEUT 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 

1 2 6 7 8 . 0 0 " E V 

6 CARBON 12 

1 5 . 0 MEV 

E U T R O N -

2 U S A ORL 
G.HOPKINS GA 

o : SPECTRA AT SEVERAL ANGLES REQUIRED. 
MUST RECORD NEUTRONS DOWN TO A FEW HUNDRED KEV. 

5 I F F E PE NT I A L E L A S T I C CROSS S E C T I O N 

1 2 6 8 8 . 0 0 MFV 1 5 . 0 MEV 1 0 . CX 2 CCP I . N . 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 . 

UNDER C O N T I N U O U S R E V I E W BY INOC AND NEANDC . SEE A P P E N D I X A . 

D E T A I L E D U N C E R T A I N T I E S I N C L U D E D I N ABOVE R E V I E W . 

l=cS5lSq=!|= =fil5̂ SBfi"===========iRiE>ifiE=E55ii=ii£Tlo"= 

1 2 6 9 8 . 0 0 

1=caB.15S=i1=== = 

1 5 . 0 MEV J A P Y . S E K I JAE 
Q : I N E L A S T I C A L L Y S C A T T E R E D NEUTRON S P E C T R A R E Q U I R E D 

W I T H I N C I D E N T ENERGY S T E P S 0 . 5 M E V . 
o : N E U T R C N TRANSPORT C A L C U L A T I O N S 
M: NEW R E Q U E S T . 

" N E U T R O N " N , A L P H A 

1 5 . 0 MEV CCP I . N . G O L O V I N KUR 

0 : N E U T R O N A B S O R P T I O N C A L C U L A T I O N S 

rEiSlBirir _ N I N 3 A L P H A 

1 5 . 0 M EV CCP I . N . G O L O V I N KUR 7 2 4 

a: SECONDARY NEUTRCN ENERGY DISTRIBUTION REQUIRED 
AT 1 4 . ME V . 

o : FOR BLANKET N E U T R O N I C S C A L C U L A T I O N S . 

1 5 . 0 MEV G . H O P K I N S GA 
V . J . O R P H A N S A I 

O : TO C A L C U L A T E H E L I U M P R O D U C T I O N . 

1 5 . 0 MEV USA D.DUDZIAK LAS 

0 : TO CALCULATE HELIUM PRODUCTION. 

1 5 . C MEV 1 5 . X JAP Y . S E K I JAE 7 6 2 0 6 5 

a : 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 AND SECONDARY 
N E U T R O N ENERGY SPECTRUM R E Q U I R E D , 

o : N E U T R O N TRANSPORT AND H E L I U M A C C U M U L A T I O N CALC . 
M : NEW R E Q U E S T . 

l = Eili§B=T!=== = === = "======NlufR0r===== === = ===EAgfuRl=ER0il = llEf!5N= = = 

1 2 7 5 2 5 . 3 MV 3 . 0 0 MEV USA V . J . O R P H A N S A I 
G . H O P K I N S GA 

0 : P R O D U C T I O N OF C — I 4 A C T I V I T Y . 

6 = E A ? I § N = ? 3 = = = = = " N , A L P H A 

1 5 . 0 MEV 2 5 . O X USA 

01 PRODUCTION OF BE-10 A C T I V I T Y . 

?=SrfSBBSS=T5======= =BiofB5S== ==660ici=BrFFlj;iimsc=sf5fS§̂  

1 2 7 7 1 4 . C MEV 

a : S P E C T R A AT S E V E R A L ANGLES R E Q U I R E D . 
MUST RECORD NEUTRONS DOWN TO A FEW K E V . 

8 = 0 X Y G E N = = ~ 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 = 7 N E L A S T I C ~ C R O S S _ S E C T I O N 

1 2 7 8 1 4 . 0 MEV USA P . G . Y O U N G LAS 7 4 1 

Q : CROSS S E C T I O N FOR THE F I R S T TWO L E V E L S I N 0 - 1 6 
R E Q U I R E D ( N E E D NOT BE S E P A R A T E D ) . 

M E A S U R E M E N T S AT S E V E R A L ANGLES N E E D E D . 
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r5xm"====="========="iuTS6s====="="===5^ 

1 2 7 9 1 4 . T MEV 1 0 . O X 2 USA P . G . Y O U N G 

o : SPECTRA AT SEVERAL ANGLES R E Q U I R E D . 
MUST RECORD NEUTRONS DCWN TO « = EW HUNDRED K E V . 

1 2 8 0 7 . 5 0 MEV 1 5 . 0 MEV I S . X 2 JAP Y . S E K I 

0 : TOTAL ALPHA PRODUCTION CROSS S F C T I O N 
0 : H E L I U M ACCUMULATION C A L C . I N L I - O X I D E B L A N K E T S 
M: NEW R E Q U E S T . 

X Y G E N ~ 1 6 ~ NEUTRON ~ " N . N A L P H A 

1 5 . 0 MEV 1 5 . X JAP Y . S E K I J A E 

0 : SECONDARY NEUTRON ENERGY S P E C T " A R E Q U I R E D . 
0 : C A L C U L A T I O N O c NEUTRON TRANSPORT AND H E L I U M 

A C C U M U L A T I O N I N L I - O X I D E BLANKETS 
M : NEW R E Q U E S T . 

f=E:5ol!5rrl"= = 5 I A F R 6 5 = ====gT==l=~r===l==l T I C CROSS S E C T I O N 

1 2 8 2 1 . 0 0 MEV 1 5 . 0 MEV kJK̂L 

u : I N C I D E N T ENERGY STEPS FROM 1C TO 2 0 P E R C E N T . 
0 : C A L C U L A T I O N 0= NEUTRON T R A N S = C F T . 

1 2 8 3 2 . 0 0 MEV 1 5 . 0 MEV CCP I . N . G O L O V I N 

0 : USE I N COOLANT. 

5=rEdo5TSi=T9=== 

1 2 3 4 l . 0 0 MEV 

=filDT5BR=== 

1 5 . 0 MEV 

=====TSEcsIfic=cff5is=liCfrSN= 

i'ilERjIcKS ^ 
a : I N E L A S T I C E X C I T A T I O N F U N C T I O N S R E Q U I R E D , 
o: C A L C U L A T I O N 0 = HEAT GENERATION AND S H I E L D I N G 

E S T I M A T E S . 

1 5 . 0 MEV UK T . D . B E Y N O N 31R 

o : FOR NEUTRON SPECTRUM C A L C U L A T I O N S . 

1 2 8 6 1 . 0 0 MEV 1 5 . 0 MEV CCP I . N . G O L O V I N KUR 7 2 4 0 2 0 

0 : N E U T R O N I C S C A L C U L A T I O N S FOR BLANKET AND S H I E L D . 

1 2 8 7 1 . 0 0 MEV 1 5 . 0 MEV 1 C . X JAP Y . S E K I JAE 

0 : P O T E N T I A L C O N S T I T U E N T I N C C C L A N T , F L I B E . 
T R I T I U M B R E E D I N G C A L C U L A T I O N S 

M: NEW REQUEST. 

rpcGssiSFir 

1 5 . 0 MEV T . D . B E Y N O N B I R 

a : E X C I TAT I C N F U N C T I O N S TO F I R S T FEW L E V E L S 
A : 1C TO 15 P E R C E N T . 
o : FOR USE AS A SPECTRUM I N D I C A T O R . 
M : NEW REQUEST. 

1 2 8 9 1 . 0 0 MEV 1 5 . 0 MEV SrgffMIc 
0 : C A L C U L A T I O N 0 = HEAT GENERATION AND S H I E L D I N G 

E S T I M A T E S . 

f=gc53ff!iqi=Ti=============a?ofg§R=̂  

1 2 9 0 2 5 . 3 MV CCP I . N . G O L O V I N KUR 

a : A L L NEUTRON A B S O R P T I O N PROCESSES SHOULD BE 
I N C L U D E D . 

O : NEUTRON! CS 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 
C O O L A N T . 

1 2 9 1 2 5 . 3 MV FR D . B R E T O N FAR 

o : U T I L I Z A T I O N I N THE C O O L A N T . 

P O T E N T I A L C O N S T I T U E N T I N C O O L A N T , F L I B E 
T R I T I U M B R E E D I N G C A L C U L A T I O N S 
NEW R E Q U E S T . 
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P H O 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 . 

1 5 . 0 MEV 
S J C I E R JACKS KF 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 G A M M A R A Y S 
R E Q U I R E D . o: CALCULATION OF HEAT GENERATION AND SHIELDING ESTIMATES. 

AL PHOTON~PRODUCTION"CROSi~SECTTON 

1 2 9 4 5 C C . KEV 1 5 . 0 MEV 1 5 . C * 2 CCP I . N . G O L O V I N KUR 7 2 4 

Q : GAMMA RAY S P E C T R A ALSO R E Q U I R E D . 
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 . 

9 _ S L U 0 R I N ? " 1 9 N E U T R O N D O U B L E ~ D T F F E R E N T T A L " N E U T R 5 N - E M T S S 7 O N ~ C R O S S ~ S E C T T O N 

1 2 9 5 9 0 0 . K E V 1 5 . 0 MEV 1 5 . O X 3 USA F . G . P E R E Y ORL 7 4 1 

Q : S P E C T R A AT S E V E R A L ANGLES R E Q U I R E D . 
MUST RECORD NEUTRONS DOWN TC A FEW HUNDRED K E V . 

— : — I " " ! ! " ! ? - ? ^ 5 ? — — I — — = = = = = = : — : — 

1 2 9 6 1 5 . C MEV 1 5 . O X 1 USA F . G . P E R E Y ORL 7 4 1 

3 : C A L C U L A T I O N OF HYDROGEN P R O D U C T I O N . 

1 2 9 7 1 S . 0 MEV 1 0 . O X 2 GER D . D A R V A S J U L 7 2 2 C 8 6 
S . C I E R J A C K S K= < 

0 : C A L C U L A T I O N 0= NEUTRON A B S O R P T I O N AND T R A N S M I S S I O N 
R A T E S . 

9~£LU0RINE~19 ON~CR5ii~SECTT5N 

1 2 9 8 1 5 . 0 MEV 1 5 . O X 1 USA F . G . P E R E Y CRL 7 4 1 2 6 6 

0 : C A L C U L A T I O N OF H E L I U M P R O D U C T I O N . 

—Z"Z°"ZZlZ°Z—^ Z — 
1 2 9 9 2 5 . 3 MV 1 5 . 0 MEV 1 5 . X 3 J A P M . K A S A I MAP 7 6 2 0 7 4 

0 : G A M M A - R A Y H E A T I N G C A L C U L A T I C N S 
M: NEW R E Q U E S T . 

1 3 0 0 2 5 . 3 MV 1 5 . 0 MEV 1 5 . X 3 J A P M . K A S A I MAP 7 6 2 0 7 5 

0 : GAMMA-RAY H E A T I N G C A L C U L A T I O N S 
M: NEW R E Q U E S T . 

1 3 0 1 1 5 . 0 MEV 1 5 . O X 1 USA O . O U O Z I A K L A S 7 4 1 2 6 8 

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 I R E D , 
o : N E E D E D TO P R E D I C T G E N E R A T I O N OF L O N G - L I V E D A L - 2 6 

I N F T R S T R U C T U R E S , C O I L S AND A L U M I N U M O X I D E 
I N S U L A T O R S . 

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 I C E S . 

1 3 0 2 1 5 . 0 MEV 1 5 . X 3 J A P M . K A S A I MAP 7 6 2 

0 : P O T E N T I A L C O N S T I T U E N T FOR S T R U C T U R A L M A T E R I A L . 
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 

M: NEW R E Q U E S T . 

rrscos!S5f!r===========SlG¥lSr^ 

1 30 3 1 4 . 0 MEV 1 0 . O X 2 USA P . G . Y O U N G L A S 7 4 1 

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 . 
MUST RECORD N E U T R O N S DOWN TO A FEW HUNDRED K E V . 

fS=iC0fiTsBs=lf============sl0flBs=============srr== 

1 5 . 0 MEV 1 5 . O X 2 USA D . D U D Z 1 A K L A S 7 4 1 2 6 7 

o : EVALUATION WITH UNCERTAINTY FILES REQUIRED. 
0 : NEEDED TO CALCULATE HEAT GENERATION IN AL 

STRUCTURES DUE TO SHORT-LIVED TRANSMUTANTS 
(MG-27) SHORTLY AFTER SHUTDOWN. 

HIGH AFTERHEAT POWER DENSITY MAY CAUSE AL 
S T R U C T U R E S T O MELT I N CASE OF L 0 S S - 0 = - C O O L A N T 
A C C I O E N T . 

F E R F A P P L I C A T I O N S . 
UNCERTAINTY FILES REQUIRED TO PERFORM CROSS 

SECTION SENSITIVITY ANALYSIS FOR FUSION DEVICES. 
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1 3 0 5 1 5 . 0 MEV 1 5 . X 3 JAP M . K A S A I MAP 7 6 2 0 7 1 

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 
M : NEW R E Q U E S T . 

S T A T g s STATUS 

UNDER C O N T I N U O U S REVIEW BY I N D C . SEE A P P E N D I X A . 

1 3 0 6 1 5 . 0 MEV 1 5 . O X 2 USA D . D U D Z I A K L A S 7 4 1 2 7 6 

0 : E V A L U A T I O N WITH U N C E R T A I N T Y - F I L E S R E Q U I R E D . 
0 : E V A L U A T I O N OF R A D I A T I O N DAMAGE I N AL C O I L S AND 

S T R U C T U R E S . 
U N C E R T A I N T Y = I L E S R E Q U I R E D TO PERFORM CROSS 

S E C T I J 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 I C E S . 

1 3 0 7 1 5 . 0 MEV 1 5 . O X 2 USA R . H A I G H T L R L 7 4 1 2 7 7 

0 : HYDROGEN PRODUCTION R E Q U I R E D . 

rS=icafifN05=P============sl5^5S=============S=S== 

1 5 . 0 MEV 1 5 . X 3 J A P M . K A S A I MAP 

0 : 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 
M: NEW R E Q U E S T . 

f3=sc5fi!s55=!?============S!5T!Sr============iJff= 

JAP M . K A S A I MAP 

0 : 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 
M : NEW R E Q U E S T . 

1 5 . 0 MEV 1 5 . C X 2 USA R . 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 . 

USA D . D U D Z I A K L A S 7 4 1 2 7 5 

Q : E V A L U A T I O N WITH U N C E R T A I N T Y - F I L E S R E Q U I R E D . 
0 : E V A L U A T I O N OF R A D I A T I O N DAMAGE IN AL C O I L S AND 

S T R U C T U R E S . 
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 I C E S . 

I O K I E ^ : : : : : : : : : : : : : ^ 

1 3 1 2 a . 0 0 MEV 1 5 . 0 MEV 1 0 .OX 2 USA G . H O P K I N S GA 7 4 1 2 7 8 
V . J . C R P H A N S A I 

o : MUST RECORD NEUTRONS DOWN TO A FEW HUNDRED K E V . 

1 3 1 3 1 5 . 0 MEV 1 5 . 0 * 2 USA G . H D P K ^ N S ^ GA ^ 

o : H E L I U M PRODUCTION R E Q U I R E D . 

Ti=*s55rsr============"*eaTesr========^^ 

1 5 . 0 * 2 USA D . D U D Z I A K 

0 : E V A L U A T I O N R E Q U I R E D . 
o : TO E V A L U A T E A R - 3 9 PRODUCTION I N A I R AROUND F U S I O N 

TEST REACTORS. 

ircsc!!as======"=======^l0fs5r============lcllff?=?55 

1 3 1 5 1 . 0 0 MEV 1 5 . 0 MEV 1 5 . O X 3 JAP Y . S E K I J A E 7 6 2 2 3 4 

o : I N C L U D E D I N CONCRETE. 
S H I E L D I N G D E S I G N . 

M : NEW R E Q U E S T . 

1 3 1 6 1 . 0 0 MEV 1 5 . 0 MEV 1 5 . X 3 JAP Y . S E K I J A E 7 6 2 0 7 6 

0 : I N C L U D E D I N CONCRETE 
S H I E L D I N G D E S I G N 

M : NEW R E Q U E S T . 
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l =̂gscETSS================siof6 =̂============esPfo?l=£Soss=Ii?fT5R; 

1 3 1 7 2 5 . 3 MV 1 5 . 0 MEV 1 5 . X 3 JAP Y . S E K I JAE 7 6 2 0 7 7 

a : GAMMA RAY S P E C T R A A L S O R E Q U I R E D . 
0 : I N C L U D E D I N C O N C R E T E . 

S H I E L D I N G D E S I G N AND G A M M A - R A Y H E A T I N G C A L C U L A T I O N 
M: NEW REQUEST . 

2 0 ~ C A L C I U M NEUTRON T O T A L " P H O T O N " P R o 5 u C T I O N " c P O S S " S E C T I O N 

1 3 1 8 5 0 0 . KEV 1 5 . 0 MEV 1 5 . X 3 J A P Y . S E K I J A E 7 6 2 0 7 8 

o : GAMMA RAY S P E C T R A ALSO R E Q U I R E D . 
0 : I N C L U D E D I N C O N C R E T E . 

G A M M A t R A Y H E A T I N G C A L C U L A T I O N S 
M : NEW R E Q U E S T . 

1319 3.CO MF V 1 4 . 0 MEV I f . O X 3 FR D.BRETON FAR 7320C9 

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 . 

1 3 2 0 1 5 . 0 MEV 1 5 . X 3 J A P M . K A S A I MAD 7 6 2 0 7 9 

0 : P O T E N T I A L C O N S T I T U E N T OF S T R U C T U R A L M A T E R I A L 
N E U T R O N T R A N S P O R T C A L C U L A T I O N S 

M.- NEW R E Q U E S T . 

1 3 2 1 2 5 . 3 MV 1 5 . 0 MEV 1 5 . X 3 J A P M . K A S A I MAP 7 6 2 0 8 3 

0 : P O T E N T I A L C O N S T I T U E N T OF S T R U C T U R A L M A T E R I A L 
GAMMA-RAY H E A T I N G C A L C U L A T I O N S 

M : NEW R E Q U E S T . 

1 3 2 2 1 4 . 0 MEV 1 0 . C X 3 FR D . B R E T O N =AR 7 3 2 0 1 0 

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 . 

1 3 2 3 1 S . 0 MEV 1 5 . X 3 JAP M . K A S A I MAP 7 6 2 0 8 0 

o: POTENTIAL CONSTITUENT OF STRUCTURAL MATERIAL 
N E U T R C 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 

M : NEW R E Q U E S T . 

fI=fTf^T0S===============SlaffSS=============S;p======================= =============================== 

1 3 2 4 1 4 . 0 ME V 1 0 . CX 3 FR D . B R E T C N FAR 7 3 2 0 11 

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 . 

1 3 2 5 1 5 . 0 MEV 1 5 . X 3 J A P M . K A S A I MAP 7 6 2 0 8 1 

O : P O T E N T I A L C O N S T I T U E N T OF S T R U C T U R A L M A T E R I A L 
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 

M : NEW R E Q U E S T . 

UNDER C O N T I N U O U S R E V I E W BY I N O C . SEE A P P E N D I X A . 

1 3 2 6 1 4 . 0 MEV 1 0 . O X 3 FR D . B R E T O N FAR 7 3 2 0 12 

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 . 

1 3 2 7 0 . 0 0 EV 1 5 . 0 MEV 1 5 . X 3 J A P M . K A S A I MAP 7 6 2 0 8 2 

o : P O T E N T I A L C O N S T I T U E N T OF S T R U C T U R A L M A T E R I A L 
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 

M : NEW R E Q U E S T . 

—===================== 

1 3 2 8 2 . 0 0 MEV 1 5 . 0 MEV 1 0 . C X 1 CCP I . N . G C L O V I N KUR 7 2 4 0 2 3 

0 : P O T E N T I A L U S E AS S T R U C T U R A L M A T E R I A L . 
FOR D E T E R M I N A T I O N OF NEUTRON T R A N S M I S S I O N . 

f T3S==-=========-̂ 5̂ """"""" "" " "ZI"""̂ " 

1 3 2 9 3 . 0 0 MEV 1 4 . 0 MEV 1 0 . C X 2 FR D . B R E T O N FAR 7 3 2 0 1 3 

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 . 

1 3 3 0 1 5 . 0 MEV 1 0 . X 2 J A P M . K A S A I MAP 7 6 2 0 8 4 

O : P O T E N T I A L C O N S T I T U E N T OF S T R U C T U R A L M A T E R I A L 
N E U T R O N T R A N S P O R T 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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2 3 _ V A N A D I U M N E U T R O N * ~ ~ ENERGY D I F F E R E N T I A L I N E L A S T T c ' c R O S S S E C T I O N 

1 3 3 1 2 . 0 C MEV 1 5 . 0 MEV 1 5 . O X I CCP I . N . G O L O V I N ' KUR 7 2 4 0 2 4 

o : N E U T R O N I 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 . 

1 3 3 2 1 . 0 0 KEV 2 . 0 0 MEV 1 5 . C X 1 CCP I . N . G O L O V I N KUR 7 2 4 0 2 7 

0 : N E U T R C N 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 S O T O P E S . 

1 3 3 3 1 4 . 0 MEV 1 5 . O X 1 CCP I . N . G O L O V I N KUR 7 2 4 0 2 8 

0 ; N E U T R O N A B S O R P T I O N , GAMVA RAY H E A T I N G , ANC 
P R O D U C T I O N 0 = H I G H E R I S O T O P E S . 

1 3 3 4 2 5 . 3 MV 1 5 . C MEV 1 C . X 2 JAP K . I OK I MAP 7 6 2 0 8 8 

o : P O T E N T I A L C O N S T I T U E N T OF S T R U C T U R A L M A T E R I A L 
G A M M A - R A Y H E A T I N G C A L C U L A T I O N S 

M: NEW R E Q U E S T . 

1 3 3 5 3 0 0 . KFV 1 5 . 0 MEV 1 5 . CX 1 CCP I . N . G O L O V I N KUR 7 2 4 0 2 9 

0 : GAMMA RAY S P E C T R U M ALSO WANTED. 
0 : GAMMA RAY H E A D I N G C A L C U L A T I O N S . 

1 3 3 6 8 . C O MEV 1 5 . C MEV 1 5 . O X 3 USA F . G . P E R E Y ORL 7 4 1 2 2 4 

1 3 3 7 2 5 . 3 MV 1 5 . 0 ME'V 1 0 . X 2 JAP M . K A S A I MAP 7 6 2 0 8 9 

O : P O T E N T I A L C O N S T I T U E N T OF S T R U C T U R A L M A T E R I A L 
GAMMA-RAY H E A T I N G C A L C U L A T I O N S 

M : NEW R E Q U E S T . 

1 3 3 8 2 . 0 C MEV 1 5 . 0 MEV 1 5 . O X 1 CCP I . N . G O L O V I N KUR 7 2 4 0 2 5 

0 : N E U T R O N B L A N K E T C A L C U L A T I O N S . 

1 3 3 9 1 4 . 0 MEV 1 5 . C X 1 CCP I . N . G O L O V I N KUR 7 2 4 0 2 6 

U : E N E R G Y AND ANGULAR DEPENDENCE CF SECONDARY 
NEUTRONS R E Q U I R E D . 

O : N E U T R O N B L A N K E T C A L C U L A T I O N S . 

1 3 4 0 1 4 . 0 MEV 1 C . C X 2 FR D . B R E T O N FAR 7 3 2 0 1 4 

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 . 

1 3 4 1 1 5 . 0 MEV 1 0 . X 2 JAP M . K A S A I MAP 7 6 2 0 8 5 

0 : P O T E N T I A L C O N S T I T U E N T OF S T R U C T U R A L M A T E R I A L 
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 

M: NEW R E Q U E S T . 

— 1 — = = z = — = 

1 3 4 2 8 . C O MEV 1 5 . 0 MEV 1 5 . C X 3 USA F . G . P E R E Y ORL 7 4 1 2 8 3 

o : MUST RECORD N E U T R O N S DOWN TO A =EW HUNDRED K E V . 

1 5 . 0 MEV 1 5 . O X 1 CCP I . N . G O L O V I N KUR 1 

O: 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 . 

1 4 . 0 MEV 1 0 . O X 2 FR D . B R E T O N FAR 7 

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 . 

1 3 4 5 0 . 0 0 EV 1 5 . C MEV 1 0 . X 2 JAP M . K A S A I 
. 1 OK I 

D : P O T E N T I A L C O N S T I T U E N T OF S T R U C T U R A L M A T E R I A L 
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 

M : NEW R E Q U E S T . 

1 5 = V A = 5 5 S F O S = = = = = = = = = = = R I 5 T S A R = = = = = = = = = = = = ? E T J R P S 5 F § R ^ ^ 

1 5 . 0 MEV 1 5 . O X 3 USA F . G . P E R E Y ORL 7 4 1 2 8 4 

0 : H Y D R O G E N P R O D U C T I O N . 

l3=555i5TGS===============5l0fg5S======"=====STiCPfiS====== = 

1 5 . 0 MEV 1 5 . O X 1 CCP I . N . G O L O V I N KUR 7 2 4 0 3 1 

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 . 
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I ^ = ^ N A D T U M = = = = = 

1 3 4 8 

====I=J5ĝ========== 

1 4 . 0 MEV 1 0 . 0 % 

( C O N T I N U E D ) 

FR D . B R E T O N =AR 7 3 2 0 1 6 

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 . 

1 3 4 9 0 . 0 0 EV 1 5 . 0 MEV 1 0 . X MAP 
MAP 

0 : P O T E N T I A L C O N S T I T U E N T OF S T R U C T U R A L M A T E R I A L 
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 

M: NEW R E Q U E S T . 

JAP K . I OK I MAP 762C 

0 : P O T E N T I A L C O N S T I T U E N T OF S T R U C T U R A L M A T E R I A L 
N E U T R O N TRANSPORT AND H E L I U M A C C U M U L A T I O N C A L C . 

M: NEW R E Q U E S T . 

==f5T5C=5ESRvgB5B5EmrE§6i!=!!Emir 

1 5 . 0 MFV 1 5 . O X 3 USA F . G . P E R E Y ORL 

0 : H E L I U M P R O D U C T I O N . 

ir^sBiGirir N E U T R O N - N , 2 N 

1 5 . 0 MEV 1 0 . X 

1 5 . 0 MEV 1 0 . x 

J A P M . K A S A I 

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

= N 7 A L P H A " 

JAP MAP 
MAP 

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

2 = I = Ef i§6M = !O5= = 5 E U T R O N ™ = Ŝ15C=EB5ii=llEfT5S= 

1 5 . 0 MEV USA D . D U D Z I A K L A S 

Q : £ V A L U A T I . O N W I T H UNC ER TA I NT Y - F I LES R E Q U I R E D , 
o: U N C E R T A I N T Y = I L E S N E E D 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 N E A R - T E R M F U S I O N 
D E V I C E S . 

5$=IFI66FIT0FI= = =BEOffiOS== =fSecmic=cR5gS=gSeffsS= 

3 . 0 0 MEV 1 4 . 0 MEV FR O . B R E T O N FAR 7 3 2 0 1 7 

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 . 

1 5 . 0 MEV 1 5 . X J A P Y . S E K I JAE 7£ 

o : I N E L A S T I C GAMMA RAY S P E C T R A A L S O R E Q U I R E D 
0 : N E U T R O N TRANSPORT AND GAMMA-RAY H E A T I N G C A L C . 
M: NEW R E Q U E S T . 

IS=c=SI§SfGS==== = 

G . D . M C CRACKEN CUL 

0 : FOR N E U T R O N ECONOMY C A L C U L A T I C N S . 
M: NEW R E Q U E S T . 

=lil5Pf?5frE65frS!Sf!5ir= 

1 3 5 8 1 . 0 0 1 5 . 0 MEV USA D . D U D Z I A K LA S 7 4 1 2 2 6 

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 I R E D , 
o: U N C E R T A I N T Y = I L E S NEEDED T C 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 
D E V I C E S . 

irEA5BSi06=======z=======5lGfRW=== = C A P T U R l = C R 6 l l = l i c f f O N = = = = = = = 

1 3 5 9 0 . 0 0 E V JAP Y . S E K I J A E 

Q : GAMMA RAY SPECTRA A L S O R E Q U I R E D . 
O : G A M M A - R A Y H E A T I N G C A L C U L A T I C N S 
M : NEW R E Q U E S T . 

7 6 2 0 9 4 

1 3 6 0 2 5 . 3 MV UK G . D . M C CRACKEN CUL 

O : FOR N E U T R O N ECONOMY C A L C U L A T I O N S . 
M: NEW R E Q U E S T . 

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

UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N D C . S E E A P P E N D I X A . 

2 4 - C H R 0 M I U M ~ " N E U T R O N T O T A L " P T O T 0 N ~ P R 0 D U C T L 0 N - C R 5 S S ™ S E C T R 6 N ™ 

1 3 6 1 1 . 0 0 KEV 2 0 . 0 MEV 2 0 . O X USA M . B H A T 7 4 1 2 3 0 
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Ii=efiI?STSs=== = ===========Sl5Tl5S=====:========5T5r= 

1 4 . 0 MEV 1 0 . O X 3 FR D . B R E T C N F A R 7 3 2 0 1 8 

• : P O T E N T I AL C O N S T I T U E N T O c C O N T A I N M E N T V E S S E L . 

1 5 . 0 MEV 1 5 . X 2 J A P 

o : N E U T R O N B A L A N C E C A L C U L A T I O N S 
M : NEK R E Q U E S T . 

2 4 CHROMIUM ~ 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 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 -

1 3 6 4 1 4 . 0 MEV 1 5 . C X 2 USA R . H A I G H T 

2 4 .CHROMIUM ~ ~~ NEUTRON 

1 4 . 0 MEV 1 0 . O X FR D . B R E T O N FAR 7 3 2 0 1 9 

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 . 

1 5 . 0 MEV 2 0 . X 2 JAP V . S E K I JAE 7 6 2 0 9 6 

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 
M : NEW R E Q U E S T . 

1 5 . 0 MEV 2 5 . C X 2 UK G . D . M C CRACKEN CUL 7 6 2 2 4 1 

o : FOR H Y D R O G E N GAS P R O D U C T I O N RATES AND NEUTRCN 
ECONOMY 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 f u M ~ N E U T R O N - ~ 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 

1 5 . F MEV 1 5 . O X 2 USA R . H A I G H T L R L 

0 : H Y D R O G E N P R O D U C T I O N R E Q U I R E D . 

l5=efig6STGS===============SfQfS5S=============S=SCWS=== 

1 4 . 0 MEV 1 C . 0 X 3 FR D . B R E T O N FAR 7 3 2 0 2 0 

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 . 

1 3 7 0 0 . 0 0 E V 1 5 . 0 MEV 2 0 . X 2 J A P Y . S E K I 

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 C N S 
M: NEW R E Q U E S T . 

1 5 . 0 MEV 2 5 . O X 2 UK G . D . M C CRACKEN CUL 

o : FOR H E L I U M GAS P R O D U C T I O N RATES AND N E U T R O N 
ECONOMY C A L C U L A T I O N S . 

M: NEW R E Q U E S T . 

1 5 . 0 MEV 1 5 . O X 2 USA R . H A I G H T L R L 

O : H E L I U M PRODUCT I O N R E Q U I R E D . 

I I =?fi^fifuS =ll = = = = = = = = = = = =Sl^S§r = = =" = = = = = = =STlK 

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

l5=eRs§Mios=SI ====SI5fs6S=============i5r?=== 

2 0 . 0 MEV 2 5 . O X 2 USA M . B H A T BNL 

O : N E E D E D FOR E V A L U A T I O N . 

2 0 . 0 MEV 2 5 . O X 2 USA M . B H A T BNL 

o : N E E D E D FOR E V A L U A T I O N . 

1 3 7 6 1 . 0 0 KEV 2 0 . 0 MEV 2 0 . O X 2 USA M . B H A T BNL 7 4 1 2 8 7 
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I I = S S ^ S N I I F = I I = = =====51O?55n==========:— ======= 

1 3 7 7 2 0 . 0 MEV 1 5 . C X 1 USA D . D U D Z 1 A K LAS 7 4 1 2 3 3 

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 . 
0 : TO E V A L U A T E L C N G - L I V E D A C T I V I T I O N CF 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 — D I N C H F T P 
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 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 . 

1 3 7 8 1 5 . 0 MEV 1 5 . O X 2 USA R . H A I G H T L R L 74 12 8 6 

A : E V A L U A T I O N R E Q U E S T E D . 
0 : N E E D E D FOR F E R F D E S I G N . 

ST ATUS ST AT US 

UNDER C O N T I N U O U S R E V I E W BY I N D C . S E E A P P E N D I X A . 
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 

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

1 3 7 9 1 5 . 3 MEV 2 C . 0 X 2 UK G . D . M C C R A C K F N CUL 7 2 2 1 0 2 

0 : FOR BLANKET H E A T I N G C A L C U L A T I C N S . 

1 3 8 C 3 . C C " E V 1 4 . ? MEV 1 0 . 0 % 2 FR 3 . B R E T O N FAR 7 3 2 C 2 1 

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 . 

1 3 8 1 1 5 . 0 MEV 1 5 . X 2 JAP Y . S E K I JAE 7 6 2 C 9 9 

0 : I N E L A S T I C GAMMA RAY S P E C T R A ALSO R E Q U I R E D . 
0 : N E U T R O N T R A N S P O R T AND GAMMA-RAY H E A T I N G C A L C . 
M: NEW R E Q U E S T . 

ll=T56S="="====="======iilG*5gir====="="=^ 

A : ENERGY R E S O L U T I O N 5 0 0 KEV FOR I N C I D E N T NEUTRONS 
AND 2 0 0 KEV FCR SECONDARY NEUTRONS 

N E U T R O N ~ C A ° T U P E CROSS 

1 3 8 3 2 5 . 3 MV 1 5 . " MEV 1 5 ; X 2 JAP Y . S E K I 

a : GAMMA RAY S P E C T R A A L S O R E Q U I R E D . 
O : N E U T R C N TRANSPORT AND GAMMA-RAY H E A T I N G C A L C . 
M: NEW R E Q U E S T . 

1 3 8 4 2 5 . 3 MV 1 5 . 0 MEV 1 5 . C X 2 UK G . D . M C CRACKEN CUL 

0 : FOR H E A T I N G AND N E U T R O N ECONOMY C A L C U L A T I C N S . 
M: NEW R E Q U E S T . 

UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N D C . SEE A P P E N D I X A . 

1 3 8 5 2 5 . 3 " V 1 5 . 0 MEV 1 0 . X 2 JAP M . K A S A I 

0 : G A M M A - R A Y H E A T I N G C A L C U L A T I C N S 
M : NEW R E Q U E S T . 

l5=ie8S==="======== ===="Sl0¥56̂======="="̂ 7|S = 

1 5 . C MEV 1 0 . C X 2 UK G . D . M C CRACKEN C U L 7 2 2 1 C 6 

0 : FOR NEUTRON ECONOMY C A L C U L A T I O N S . 

1 4 . C MEV 1 0 . O X 2 FR D . B R E T O N FAR 7 3 2 0 2 2 

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 . 

1 5 . C MEV 1 C . X 2 JAP Y . S E K I JAE 7 6 2 1 0 1 

O : 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 
M: NEW R E Q U E S T . 

1 3 8 9 1 5 . 0 MEV 2 0 . O X 2 UK G . D . M C CRACKEN CUL 7 6 2 2 3 9 

0 : FOR NEUTRON ECONOMY C A L C U L A T I C N S . 
M: NEW R E Q U E S T . 

1 3 9 0 8 . 0 0 MEV 1 5 . 0 KEV 1 5 . C X 2 USA F . G . P E R E Y ORL 7 4 1 2 8 8 

Q : MUST RECORD NEUTRONS DOWN T C A FEW HUNDREC K E V . 

!s=pgs==="=""=========Si5f6Bir=="=="™^ 

1 5 . 0 MEV 2 0 . O X 2 UK G . D . M C CRACKEN CUL 

o : FOR HYDROGEN GAS P R O D U C T I O N R A T E S AND NEUTRON 
ECONOMY C A L C U L A T I O N S . 
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2 6 _ I . | G N _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I S S Y L L N U E D ) 

1 3 9 2 1 4 . 0 MEV 1 0 . C X 2 FO 0 . B R E T O N 7 3 2 0 2 3 

0 : P O T E N T I A L C O N S T I T U E N T NC C C N T A I N D E N T V E S S E L . 

1 3 9 3 O . C C E V 1 5 . ? MEV 2 0 . X 2 JAP R . S E K I J A E 7 6 2 1 0 2 

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 
M: NEW R E Q U E S T . 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

!i=Y55r==================s!5=SoS="========="7̂^ 

1 39 4 1 5 . 0 MEV 2 0 . C X 2 UK G . D . M C C °AC KEN CUL 7 2 2 1 C 8 

0 : FOR H E L I U M GAS P R O D U C T I O N R A T E S AND N E U T R O N 
ECONOMY C A L C U L A T I O N S . 

1 3 9 5 1 4 . 0 MEV 1 0 . C * 2 FR D . B R E T O N FAR 7 3 2 0 2 4 

0 : P O T E N T I A L C O N S T I T U E N T C = C O N T A I N M E N T V E S S E L . 

1 3 9 6 C .OR EV 1 5 . 0 MEV 2 0 . % 2 JAP Y . S E K I JAE 7 6 2 1 C3 

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 
M: NEW R E Q U E S T . 

2 6 ~ T R 0 N N E U T R O N T O T A L - A L P H A ~ P R O D U C T I 5 N ~ C R C S S ~ S E C T I 5 N 

I 3 9 7 1 5 . 0 MEV 1 5 . C * 2 USA R . H A I G H T L R L 7 4 1 2 8 9 

0 : HYDROGEN P R O D U C T I O N R E Q U I R E D . 

1 3 9 8 1 5 . " MEV 1 5 . C X 2 USA R . H A I G H T L R L 7 4 1 2 9 0 

o : H E L I U M P R O D U C T I C N R E Q U I R E D . 

11=̂ 55=1;=========== = " = = ^ 

1 3 9 9 1 5 . 0 MEV 1 5 . C X 2 USA J . D . L E E L R L 7 4 1 2 9 1 

0 : P R O D U C T I O N Q C M N - 5 4 . 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

iiiL5°^zis==zrrrzrzzi'—r=Ei5z5§5zirrzriir—§Aj?o^i=cRoii=stcf=ioN==—— —=—==— = = = :— 
1AOO 1 5 . 0 MEV 1 5 . O X 2 USA J . D . L E E L R L 7 4 1 2 9 2 

0 : P R O D U C T I O N F E - 5 9 . 

— — — 1 — 

1 4 0 1 1 . 0 0 MEV 1 5 . 0 " E V 1 USA D . D U O Z I A K LAS 7 4 1 2 9 3 

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 : U N C E R T A I N T Y = I L E S N E E D E D T O 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 C 0 R N E A R - T E R M F U S I C N 
D E V I C E S . 

I I = S ! G R ! C = = = " = = = = = = = = = = = = S ! 0 T 6 5 S = = ~ ^ 

1 4 0 2 8 . 0 0 MEV 1 5 . 0 MEV 2 0 . C X 2 GER B . G O E L K=K 6 9 2 1 2 2 

0 : FOR S H I E L D I N G C A L C U L A T I O N S . 

2 8 ~ N F C K E L 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 

1 4 0 3 3 . C O MEV 1 4 . 0 MEV 1 0 . O X 3 FR D . B R E T O N = AR 7 3 2 0 2 5 

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 . 

1 4 0 4 1 5 . 0 MEV 1 5 . X 2 JAP Y . S E K I J A E 7 6 2 1 C 5 
M . K A S A I MAP 

A : I N E L A S T I C GAMMA RAY SPECTRA ALSO R E Q U I R E D 
o : N E U T R O N T R A N S P O R T AND GAMMA-RAY H E A T I N G C A L C . 
M: NEW R E Q U E S T . 

1 4 0 5 1 . 0 0 MEV 1 5 . 0 MEV 1 USA D . D U D Z I A K L A S 7 4 1 2 9 4 

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 : U N C E R T A I N T Y = 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 I C E S . 
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= = = = IIIIIII 
1 4 0 6 2 5 . 3 "V 1 5 . 0 MEV 1 5 . * 2 J A° Y . S E K I JAE 7621 10 

a : GAMMA RAY SPECTRA ALSO REQUIRED, 
o : GAMMA-RAY HEATING CALCULATIONS 
M: NEW REQUEST . 

1407 2 5 . 3 MV 1 5 . 0 MEV 3 0 . C X 2 UK G.D.MC CRACKEN CUL 7 6 2 2 4 9 

0 : FOR NEUTRON ECONOMY CALCULATICNS. 
M: NEW REQUEST. 

UNDER CONTINUOUS REVIEW BY INDC AND NEANOC. SEE APPENDIX A . 

2 8 ~ N I C K E L ~ ~ ~ ~ ~ " ~ ~ ~ ~ ~ " N E U T R O N I " " I I I ~ T 5 T A L ~ P H 5 T 5 N ~ P R 5 5 U C T T O N ^ 

1 4 0 8 2 5 . 3 MV 1 5 . C MEV 1 0 . X 2 JAP M . K A S A I MAP 7 6 2 1 1 1 

o : GAMMA-RAY HEATING CALCULATIONS 
M: NEW REQUEST. 

fl=Sfê lc=================Rfof5§5=============STl̂ ======= 

1 4 . 0 MEV 1C.CX 3 FR D.BRETON =AR 7 3 2 0 2 6 

o : POTENTIAL CONSTITUENT OF CONTAINMENT VESSEL. 

1 5 . 0 MEV 1 5 . X 2 JAP Y '.mil Mi 
0 : NEUTRON BALANCE CALCULATIONS 
M : NEK REQUEST. 

1 5 . C MEV 3 0 . C X 2 UK G . D . M C CRACKEN CUL 

0 : FOR NEUTRON ECONOMY CALCULATICNS. 
M: NEW REQUEST. 

UNDER CONTINUOUS REVIEW BY INDC. SEE APPENDIX A . 

ir^!Rln=================S15flo^==:===========N75======= 

1 4 . 0 MEV 10 .OX 3 FR D.BRETON FAR 7 3 2 0 2 7 

0 : POTENTIAL CONSTITUENT OF CONTAINMENT VESSEL. 

1413 0 . 0 0 EV 1 5 . 0 MEV 2 0 . X 2 JAP Y 
" . L I S A I itiS 

0 : HYDROGEN ACCUMULATION CALCULATIONS 
M: NEW REQUEST. 

1414 1 5 . 0 MEV 2 0 . C X 2 UK G . D . M C CRACKEN CUL 7 6 2 2 4 2 

0 : FOR HYDROGEN GAS PRODUCTION RATES AND NEUTRON 
ECONOMY CALCULATIONS. 

M: NEW REQUEST. 

UNDER CONTINUOUS REVIEW BY INDC. SEE APPENDIX A . 

1 5 . 0 MEV 1 5 . OX 2 USA R.HAIGHT LRL 

o: HYDROGEN PRODUCTION REQUIRED. 

irsTERlc ============S15TSBS== 

1 5 . 0 MEV 1 5 . X 3 JAP M . K A S A I 

o : TRANSMUTATION CALCULATICNS 
M: NEW REQUEST. 

i5=qTegic=================SiQf55r===========S7sEPRr================ 

1 4 . 0 •MEV 1 0 . O X 3 FR D.BRETON FAR 7 3 2 0 2 8 

0 : POTENTIAL CONSTITUENT OF CONTAINMENT VESSEL . 

1 4 1 8 0 . 0 0 EV 1 5 . 0 MEV 2 0 . X 2 JAP Y rggii it! 
0 : HELIUM ACCUMULATION CALCULATIONS 
Ml NEW REQUEST. 

1 5 . 0 MEV 3 0 . O X 3 UK G . D . M C CRACKEN CUL 

0 : FOR HELIUM GAS PRODUCTION FATES AND NEUTRON 
• ECONOMY CALCULATIONS. 

M: NEW REQUEST. 

- y y B § 5_CONTINygyS_ R E y j E W _ B Y _ I N D C._SEE_ A P P E N O I X _ A . 
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2 8 N I C K E L ~ ~ NEUTRON " ~ TOTAL ALPHA P R O D U C T ! ON CROSS S E C T I O N 

1 5 . 0 «EV 1 5 . OX 2 USA R . 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 . 

ir5TeRlc=ir=============slofi5""==="=====fi7S= 

2 0 . 0 MEV 1 5 . C X 1 USA D . 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 UNCERT A I NT Y - c I L E S R E Q U I R E D . 
0 : 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 MAGNETIC M A T E R I A L S I N T H E T A — P I N C H FTR AND 
S T E E L STRUCTURES 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 . 

u : E V A L U A T I O N R E Q U E S T E D . 
0 : NEEDED FOR L L L FERF D E S I G N . 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

USA R . H A I G H T L 3 L 7 4 

o : T O T A L P R O D U C T I O N OF C O - 5 7 REQUIRED ( I N C L U D I N G 
( N . D ) R E A C T I O N > . 

E V A L U A T I O N R E Q U E S T E D . 

lI=Sf£RfC=IB==============5lD?§EN= 
N , A L P H A 

1 4 2 4 2 0 . 0 MEV 2 0 . O X 2 USA M . B H A T 

1 . 0 0 MEV 1 5 . 0 MEV 1 USA D . D U D 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 Q U I R E D . 
0 : U N C E R T A I N T Y F I L E S NEEDEC 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 C N 
D E V I C E S . 

fl=ePsfB======="==="=====Slaf6BN=============iLAlf!e=cRoSI=slffi3N=== 

8 . 0 0 MEV 1 5 . C MEV 1 0 . O X 2 CCP I . N . G O L O V I N KUR 

0 : NEUTRON T R A N S M I S S I O N C A L C U L A T I C N S . 

ir=S5pMir"===="==="="si5™s======"^ 

D . D U D Z 1 A K L A S 7 4 1 3 C 3 

a : E V A L U A T I O N WITH 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: 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 

S E N S I T I 
D E V I C E S 

_ . _ ON 
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 . 

1 4 2 8 2 5 . 3 MV 1 5 . 0 MEV 1 5 . X 2 JAP Y . S E K I 

O : GAMMA RAY SPECTRA ALSO R E Q U I R E D . 
O : GAMMA-RAY H E A T I N G I N MAGNETS 
M: NEW R E Q U E S T . 

1 4 2 9 1 5 . 0 MEV 1 5 . O X 2 CCP I . N . G O L O V I N KUR 7 2 4 0 3 3 

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 AND S H I E L D . 

1 5 . 0 MEV 

0 : GAMMA RAY SPECTRA ALSO R E Q U I R E D , 
O : GAMMA-RAY H E A T I N G I N MAGNETS 
M: NEW R E Q U E S T . 

ir55PPii==============="S15fsSr====^^ 

1 5 . 0 MEV 1 5 . OX 2 CCP I . N . G O L O V I N 

o: GAMMA RAY SPECTRA A L S O WANTED. 
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 C 

1 5 . 0 MEV 1 5 . O X 2 USA V . J . O R P H A N 

a : E V A L U A T I C N ONLY TO INCORPORATE NEW D A T A , 
o: FOR C A L C U L A T I N G GAMMA-RAY H E A T I N G I N C O I L S . 

1 5 . 0 MEV 

0 : GAMMA RAY SPECTRA ALSO R E Q U I R E D . 
0 : GAMMA-RAY H E A T I N G I N MAGNETS 
H: NEW R E Q U E S T . 
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1 S . C MEV 1 5 . C X 2 CCP I . N . G C L O V I N KUR 

3 : 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 . 

1 4 3 5 1 5 . C MEV 1 5 . O X 2 CCP I . N . G C L C V I N KUR 7 2 AC 3 6 

• : H I UM A C C U M U L A T I O N C 4 L C U L » T I O N S . 

UNDER C O N T I N U O U S R E V I E W BY I N D C . S E E A P P E N D I X A . 

1 4 3 6 2 5 . 3 MV 2 . C O MEV . 1 5 . O X 2 USA J . D . L E E 

0 : A C T I V A T I O N R E Q U I R E D . 
E V A L U A T I O N O N L Y . 

0 : P R O D U C T I O N OF C U - 6 4 . 

2 9 C O P ° E R 63™ ""NEUTRON N . P ™ 

1 5 . 0 MEV 1 5 . C X 1 USA D . D U D Z I A K L A S 7 4 1 3 0 5 

0 : A C T I V A T I O N R E Q U I R E D . 
E V A L U A T I O N W I T H UNCERTA I N T Y - F I L E S R E Q U I R E D . 

0 : TC 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 CF COPPER 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 ) . 

R A D I A T I O N DAMAGE A N A L Y S I S . 

1 4 3 3 1 5 . 0 MEV 1 5 . CX 1 USA D . D U D Z I A K LAS 7 4 1 3 0 6 

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

0 : 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 COPPER C O I L S 
I N F U S I O N D E V I C E S ( C O - 6 0 . H A L C - L I F E = 5 . 3 Y E A R S ) 

R A D I A T I O N DAMAGE A N A L Y S I S . 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

1 S . C MEV 1 5 . O X 2 USA R . H A I G H T 

U : P R O D U C T I O N OF 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 . 

1 4 4 0 5 . 0 0 MEV 1 5 . C " E V 1 C . C X 2 CCP I . N . 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 . 

1 4 4 1 1 5 . 0 MEV 1 5 . C X 2 CCP I . N . G O L O V I N KUR 7 2 4 0 3 8 

0 : N E U T R O N I C S C A L C U L A T I O N S FOR BLANKET AND S H I E L D . 

4 0 Z I R C O N I U M " ~ " 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 

1 5 . 0 MEV 1 5 . O X 2 CCP I . N . G O L O V I N KUR 7 2 4 0 3 9 

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 . 

1 5 . C MEV 1 5 . O X 2 CCP I . N . G O L O V I N KUR 7 2 4 0 4 0 

o: FOR NEUTRON MULTIPLICATION CALCULATIONS. 

1 5 . 0 MEV 1 5 . C X 2 CCP I . N . G O L O V I N KUR 

O : 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 . 

sriT6BBsT0s==============SlDfSBr============S=5E5sr== 

: V 1 5 . C X 2 CCP I . N . G O L O V I N KUR 

o: HELIUM ACCUMULATION CALCULATIONS. 
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1 4 4 6 ? . O C EV 1 5 . 0 MEV 3 0 . X 3 J A P K . 1 C K I 

o : T R A N S M U T A T I O N C A L C U L A T I O N S 
M: R E Q U E S T . 

4 1 N I O B I U M 9 3 " N E U T C O N " ^ D I F F E R E N T I A L ™ E L A S T I C CROSS SEC 

1 4 4 7 1 . 0 0 MFV 1 5 . 0 « E V 1 C . C X 2 GER O . D A R V A S J 
H . K U E S T E R S K 

a : A N G U L A R D I S T R I B U T I O N S AT A FEW S E L E C T E D E N E R G I E S 
WOULD EE S U c , r I C I E N T . 

C : R A D I A T I O N DAMAGE E S T I M A T E S . 

1 4 4 8 3 . 0 0 MEV 1 5 . 0 " E V 1 C . C X 1 CCP I . N . G O L O V I N KUR 7 2 4 C 4 

3 : 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 . 

Sr*Tol!G*"r"======="=NtS?Ec""^ 

1 5 . 0 " E V 1C-.CX 2 GER D . D A R V A S J U L 
H . K U E S T E R S < = K 

a : F O R M A T I O N OF 1 3 . 6 YEAR ISOMER W A N T E D , 
o : 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 AND R A D I O A C T I V E 

A F T E R H E A T . 

1 5 . 1 " E V 1 5 . X 2 J A P M . K A S A I 

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

J A P M . K A S A I 

Q : N 8 - 9 3 M P R O D U C T I O N C R O S S - S E C T I C N BY I N E L A S T I C 
0 : T R A N S M U T A T I O N C A L C U L A T I O N S 
M: NEW R E Q U E S T . 

S T A T U S : 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

4 1 N I O B I U M 9 3 ~ N E U ^ O O N " E N E R G Y - D I F F ER EN T I AL I N E L A S T I C CROSS SEC ^ I C N 

1 4 5 2 1 5 . 0 " E V 1 5 . C X 1 CCP 1 . N . G C L 0 V I N KUR 7 2 4 C 4 4 

O : N E U T R O N C A L C U L A T I O N S FQR B L A N K E T AND S H I E L D . 

1 4 5 3 1 . 0 0 M=V 1 5 . 0 " E V 2 0 . C X 2 GER D . D A R V A S ^ J U L 7 2 2 1 2 9 

0 : R A D I A T I O N DAMAGE E S T I M A T E S . 

si=iqfgsro5=il==="======y^ 

1 4 5 4 1 0 . 0 MEV 1 5 . 0 MEV 1 5 . O X 1 CCP I . N . G O L O V I N KUO 7 2 4 C 4 5 

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 . 

1 4 5 5 2 5 . 3 MV 1 5 . 0 MEV 1 5 . X 2 JAP Y . S E K I J A E 7 6 2 1 2 2 

• Q : GAMMA RAY S P E C T R A ALSO R E Q U I R E D , 
o : G A M M A - R A Y H E A T I N G C A L C U L A T I O N S 
M: NEW R E Q U E S T . 

1 4 5 6 2 5 . 3 MV 1 5 . 0 MEV 2 0 . X 3 J A = M . K A S A I MAP 7 6 2 1 2 3 

Q : C A P T U R E C R O S S - S E C T I O N T C N 6 - 9 4 V I S R E Q U E S T E D . 
0 : T R A N S M U T A T I O N C A L C U L A T I O N S 
M: NEW R E Q U E S T . 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

S ! = H R 5 S T 0 F I = L 5 = = = = = = = = = = = ™ S F . Q F 5 6 F I = = ^ ^ 

1 4 5 7 1 . 0 0 MEV 1 5 . 0 MEV 2 0 . CX GER D . D A R V A D . D A R V A S 
H . K U E S T E H 

Q : E N E R G Y AND ANGULAR D I S T R I B U T I O N OF GAMMA RAYS 
R E Q U I R E D . 

0 : R A D I A T I O N DAMAGE E S T I M A T E S . 

Sr=i5TgST0fi=gr=y==""="Nfa^Bfi=™=™ 

1 4 5 8 1 5 . 0 MEV 1 5 . C X 1 CCP I . N . G O L O V I N KUR 7 2 4 0 4 6 

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 C N S . 

1 4 5 9 2 5 . 3 MV 1 5 . 0 MEV 1 5 . X 2 J A P Y . S E K I J A E 7 6 2 1 2 4 

Q : GAMMA RAY SPECTRA ALSO R E Q U E S 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 
M : NEW R E Q U E S T . 
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= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
4 1 N I O P I U M 9 3 N = U T = C N N . 2 N 

1 4 6 0 1 5 . " MEV 1 0 . C X 2 GER D . D A R V A S J U L 7 2 2 1 3 4 
H . K U E S T E C S K = K 

Q : A M E A S U R E M E N T C G U N T I N G T H E O U T C O M I N G N E U T R C N S 
W O U L D B E P R E F E R R E D T O C L A R I F Y T H E S 1 T U A T I G N O F 
H I T H E R T O U N O B S E R V E D D E C A Y M C D E S . 

0 : F O R R A D I A T I O N D A M A G E E S T I M A T E S . 

1 4 6 1 1 5 . " MEV 1 C . C X 1 C C P I . N . G O L O V I N K U R 7 2 4 0 4 7 

U : E N E R G Y A N D A N G U L A R D E P E N D E N C E C F S E C O N D A R Y 
N E U T R O N S R E Q U I R E D . 

0 : F O R 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 D A M A G E 
E S T I M A T E S . 

1 4 6 2 1 5 . C MEV 1 0 . X 2 J A P M . K A S A I M A P 7 6 2 1 1 8 

O : N E U T R C 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 
M I NEW R E Q U E S T . 

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

U N D E R C O N T I N U O U S R E V I E W SY I N O C . S E E A P P E N D I X A . 

n=s!5lT5"l5========y===i^ 

1 4 6 3 2 0 . 0 M E V 1 S . C X 2 U S A D . D U D Z I A K L A S 7 4 1 3 1 2 

O : E V A L U A T I O N R E Q U I R E D . 
o : 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 6 - 9 2 A N D N 3 - 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 A N D 

A F T E R - H E A T F O P S Y S T E M S S T U D I E S . 

4 V N T O S I U M ~ § 3 N E U T R O N D O U B L E ' D I F F C R E N T I A L " N E U T R O N - E M T S S T O N " C RO S S " S E C T I O N 

1 4 6 4 1 4 . • " E V I : . C X 2 U S A I_ . S T E W A R T L A S 7 4 1 3 C 9 

U : S P E C T R A AT S F V E F A L A N G L E S W A N T E D . 
M U S T R E C O R D N E U T R O N S DOWN T O A FEW H U N D R E D K E V . 

4 1 N I O B I U M 9 3 

1 4 6 5 3 . 0 0 M F V 1 5 . 0 M E V 2 C . C X 2 G E R D . D A 
H I K U E S T E R S K = K 

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 . C A L C U L A T I O N O F 
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 . 

1 4 6 6 1 5 . 0 M E V 1 5 . O X 1 C C P I . N . G O L O V I N K U R 7 2 4 C 4 8 

3 : 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 C N S . 

1 4 6 7 O . C C E V 1 5 . 0 M E V 2 0 . X 2 J A P M . K A S A I M A P 7 6 2 1 1 9 

a: 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 
M : N E W R E Q U E S T . 

Sr*!5l!os=l3=============*fo?5Sr=====™ 

1 5 . C M E V 1 5 . C X 2 U S A R . H A I G H T L R L 

0 : H Y D R O G E N P R O D U C T I O N . 

1 4 6 9 4 . 5 0 M E V 1 5 . 0 M E V 2 0 . O X 
H ' . K U E S T I R S TFFE 

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

1 C C P I . N . G O L O V I N K U R 7 2 4 0 4 9 

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 C N S . 

1 4 7 1 C . 0 0 E V 1 5 . 0 M E V 1 5 . X 2 J A P M . K A S A I M A = 7 6 2 1 2 0 

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 
M : N E W R E Q U E S T . 

n"ioi1or?r============5lu™""""̂ ^ 

1 4 7 2 1 5 . 0 M E V 1 5 . O X 2 U S A R . H A I G H T LP 

o : H E L I U M P R O D U C T I O N . 

1 4 7 3 0 . 0 0 E V 1 5 . 0 M E V 1 5 . X 2 J A P K . I O K I M< 

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 C N S 
M : NEW R E Q U E S T . 

SAFEGUARDS L I S T P A G E I V . 2 0 



1 5 . 0 MEV 1 C . X 3 JAP M . K A S A I 

O : T R A N S M U T A T I O N C A L C U L A T I C N S 
M : NEW R E Q U E S T . 

1 5 . 0 MEV 1 0 . C X 2 JAP Y . S E K I 

a : CROSS-SECTIONS FOR EACH ISOTOPE ARE REQUESTED 
0 : NEUTRCN T R A N S P O R T CALCULATIONS 
M: NEW REQUEST. 

4 2 MOLYBDENUM ~ * ~ N E U T = O N " " D I F F E R E N T I A L EL A S T 1 C ~ C R O S S S E C T I O N 

, 4 7 6 , . 0 0 MEV , 5 . 0 MEV 1 0 . C X 2 GER G . D A R V A S ^ J ^ L 

Q: D I S T R I B U T I O N S FCR ENERGY S T E P S OF 1 0 TO 2 0 P E R C E N T 
WOULD S U F F I C E . 

0 : C O N F I R M A T I O N OF ANL DATA U S E F U L . 
R A D I A T I O N DAMAGE E S T I M A T E S . 

1 5 . 0 MEV 1 0 . O X 1 CCP I . N . G O L O V I N KUR 

O: NEUTRON TRANSMISSION CALCULATI 

Q : C R O S S S E C T I C N FCR EACH I S O T C P E ARE ALSO R E Q U E S T E D . 
0 : N E U T R O N T R A N S P O R T C A L C U L A T I O N S 
M : NEW R E Q U E S T . 

1 4 . 0 MEV 1 0 . O X 3 FR D . B R E T O N =AR 7 3 2 0 2 9 

c : 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 . 

1 5 . 0 MEV 1 5 . O X 2 JAP Y . S E K I J A E 7 6 2 2 3 6 

U : C R O S S - S E C T I O N S FOR EACH I S C T O F E ARE R E Q U E S T E D 
GAMMA-RAY SPECTRA ALSO R E Q U I R E D . 

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

si"5c?BDfiiGir============iilu?5^ 

1 5 . 0 MEV 1 5 . O X 1 CCP I . N . G O L O V I N KUR 7 2 4 0 5 1 

A : 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 . 

1 5 . 0 MEV 1 5 . X 2 J A P Y . S E K I JAE 7 6 2 1 2 7 

Q : CROSS S E C T I O N S FOR EACH I S O T O P E ARE ALSO R E Q U E S T E D 
GAMMA RAY S P E C T R A ALSO R E Q U I R E D . 

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

1 4 8 3 1 0 . 0 MEV 1 5 . 0 MEV CCP I . N . G O L O V I N KUR 

0 : H E A V Y 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 . 

1 4 8 4 1 . 0 0 MEV 

fl=sBC7lSI855== "SlafSBfi=== 

Y . S E K I 
K . I O K I 

JAE 
MAP 

O : CROSS S E C T I O N S FOR EACH I S O T O P E ARE ALSO R E Q U E S T E D 
GAMMA RAY S P E C T R A ALSO R E Q U I R E D . 

0 : N E U T R O N BALANCE AND GAV|MA-RAY T - E A T I N G C A L C U L A T I O N 
M: NEW R E Q U E S T . 

=fBfXĈ Pfigf5N=P556GEfToN=e55ll=IleffoN"= 

1 4 8 5 2 5 . 3 1 5 . 0 MEV 1 5 . O X 1 CCP I . N . G O L O V I N KUR 7 2 4 0 5 3 

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 . 

1 4 8 6 8 . 0 0 MEV 

4 | = M O L Y 9 D 1 5 U M = 

1 4 8 7 1 5 . 0 MEV D . D A R V A S 
S . C I E R J A C K S 

J U L 
KFK 

C O U N T I N G OF O U T G O I N G NEUTRONS TO D E T E R M I N E 
N E U T R O N 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 MO-LOO O N L Y . 

C A L C U L A T I O N OF NEUTRON M U L T I P L I C A T I O N AND 
R A D I A T I O N D A M A G E . 

1 5 . 0 MEV P I . N . G O L O V I N KUR 7 2 4 

a: SECONDARY ENERGY SPECTRUM REQUIRED AT 14.0 MEV. 
o: NEUTRON MULTIPLICATION CALCULATIONS. 
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1 4 9 9 

==============4SSSIiSy|ii 
1 5 . ? MEV 1 C . C X D . B R E T O N 7 3 2 C 3 0 

o : P O T E N T I A L C O N S T I T U E N T 0 = C O N T A I N M E N T V E S S E L . 

1 49: 1 5 . ? " E V 1 ? . X J » D Y . S E K I JAE 7 6 2 1 2 8 

A : CROSS S E C T I O N S «=OR EACH I S O T O P E ARE ALSO R E Q U E S T E D 
0 : N E U T R O N TRANSPC-CT C A L C U L A T I O N S 
M: NEW R E Q U E S T . 

il 2~MOLY = , ;ENUM~ NEUTRON 

1 4 9 1 1 . 5 ? WFV 1 5 . ? V EV 2 " . C X 

a; 5 AD 1 A T I ON 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 . 

1 5 . ? MEV 1 5 . C X CC° i . N . G C L O V I N KU3 

o : 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 . 

« E V i : . o x RC. D . B R E T O N C A R 7 3 2 0 3 1 

o : P O T E N T I A L CONST I T ( J =MT 0>= C O N T A I N M E N T V E S S E L . 

1 4 9 5 0 . C O EV 

5l=55C?IBigos== 

1 4 . : V EV I C . ' X 

1 5 . ? " E V 1 ? . X 

GES - . W E L L E R 

0 : FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 
NO DATA A V A I L A B L E . 

K:?BBf i i i 

O: CROSS S E C T I O N C C R EACH I S O T O P E ARE A L S O R E Q U E S T E D , 
o : 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 
M: NEW R E Q U E S T . 

1 4 9 6 5 . ? ? MFV 
* S ' . C I E P S A C K S ^ 

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 O C 

T R A N S M U T A T I O N P A T E S AND R A D I O A C T I V E A F T E F H E A T . 

1 4 9 9 C . 3 ? EV 1 5 . ? MEV 2 0 . X 

CCP I . N . 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 . 

FP D . B R E T O N C A R 7 3 2 0 3 2 

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 . 

J « P Y . S E K 
: ? ! K ! 

JAE 
MA = 

U : CROSS S E C T I O N S FOR EACH I S O T O P E ARE ALSO R E Q U E S T E D 
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 
M: NEW R E Q U E S T . 

1 SCO 2 5 . 3 MV 

Jl=q5CYl6lsafi=li== 

1 5 . ? MEV 1 0 . X JAP K . I OK I MAP 7 6 2 

0 : N E U T R O N BALANCE AND T R A N S M U T A T I O N C A L C U L A T I O N S 
M: NEW R E Q U E S T . 

"NEUTRON ~~ N . 2 N 

1 5 . ? MEV 1 C . X JAP K . I OK I MAP 7 6 2 

0 : N E U T R O N BALANCE AND T R A N S M U T A T I O N C A L C U L A T I O N S 
M: NEW R E Q U E S T . 

sf=irciri=f5r============S5of5gs== 

1 5 0 2 2 5 . 3 MV 1 . 0 0 MEV 15 . C X USA R . H A I G H T 

A : P R O D U C T I O N OF A G - 1 1 0 M 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 . 

=rSfc*if!r&?5lf=lfeTf5*== 

1 5 ? 3 3 . ? ? MEV 1 4 . 0 MEV 1 0 . O X 3 F P D . B R E T O N FAR 7 3 2 0 3 3 

O: P O T E N T I A L C O N S T I T U E N T 0 = C O N T A I N M E N T V E S S E L . 

fS=?oseifls==="==========^lG^65== ====5=lir=== 

1 0 . C X 3 CO D . B R E T O N FAR 7 3 2 0 3 4 

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 . 
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7 4 TUN 

14. " MEV F R D.BRETON 

0 : P O T E N T I A L C O N S T I T u E N T 0 = C C N ' 

1 4 . 0 «EV FR D.BRETCN =AR 732C 37 

o : POTENTIAL CONSTITUENT 3= CONTAINMENT VESSEL. 

ircf.s§=== =s5u=56r===== ====="fBfSrcf6ll=II!f!SN==== = = ============= 

I S . ? MEV USA D .DUCZIAK LAS 

o : EVALUATION WITH UNCERTAINTY-F ILES REOUIREC. 
o : UNCERTAINTY C [ L F S NEEDED Tc PERFORM CROSS-SEC T I ON 

S E N S I T I V I T Y ANALYSIS FQS NEAR-TERM FUSION 
D E V I C E S . 

5 2 ~LrA D 

1 5 . 0 «EV USA D.DUDZIAK LAS 

U: EVALUATION WITH U N C E R T A I N T Y - F I L E S R E O U I ° E D . 
0 : UNCERTAINTY F I L E S NEEDED TO PECFQOM CRCSS-SEC T ICN 

S E N S I T I V I T Y ANALYSIS =OR NEAR-TERM FUSION 
D E V I C E S . 

II=L1A5== =N1UTRON= 

2 5 . 3 MV CCP I . N . G O L O V I N KUR 7 

0 : GAMMA RAY SD ECT RA REQUIRED. 
0 : GAMMA RAY HEATING AND S H I E L D I N G CALCULATICNS. 

1 5 . 0 MEV 1 5 . X JAP Y . S E K I JAE 7 6 2 1 3 4 

Q: GAMMA RAY SPECTRA ALSO REQUIRED. 
A: AN UPPER L I M I T OF THE CROSS SECTION OR ACCURACY 

2C PER CENT USEFUL. 
NEUTRON ENERGY RESOLUTION 300 KEV AB CVE IOC KEV 
AND 10 PER CENT OTHERWISE. 
GAMMA ENERGY RESOLUTION 1 MEV. 

o : S H I E L D I N G DESIGN AND GAMMA-RAY HEATING C A L C U L A T I C N 
M: NEW REQUEST. 

lI=Cf?g===================q|0f55S====== 5TIi5==="== 

1 5 . 0 MEV 1 5 . C X 2 CCP I . N . G O L O V I N KUR 

o : POSSIBLE USE AS NEUTRON M U L T I P L I E R . 

li=Cl55=l55===== 

1 5 . 0 MEV 1 5 . O X 

I 3 = f f l M U ? H = l 5 l = "sIG^on" 

2 USA R . H A I G H T LRL 

Q: EVALUATION REQUESTED. 
0 : PRODUCTION OF P E - 2 0 3 . 

1513 2 5 . 3 MV CCP I . N . G O L O V I N KUR 72 

Q : GAMMA RAY SPECTRA REQUIRED. 
a: GAMMA RAY HEATING AND SHIELDING CALCULATICNS. 

I R I ! I M 0 ¥ F R P R = =si5fB5g== "N7!FI = 

1 5 . 0 MEV 15 .OX 2 CCP I . N . G O L O V I N KUR 

o : POSSIBLE USE AS NEUTRON M U L T I P L I E R . 

i?=¥fi§§rss=i5i= =====S7lS===""= 

1 5 . 0 MEV 15 .CX 2 CCP I . N . G O L O V I N KUR 

o : POSSIBLE USE AS NEUTRON M U L T I P L I E R . 

SrffiBBfoirlSr =5ioflBfi=============S7! 

1 5 . 0 MEV 15 .OX 2 CCP I . N . G O L O V I N KUR 

o : POSSIBLE USE AS NEUTRON M U L T I P L I E R . 

irŜ siiTOsrlSr ==S15?§BS=============fi7lS========== 

1 5 . 0 MEV CCP I . N . G O L O V I N 

0 : POSSIBLE USE RON M U L T I P L I E R . 
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? 2 _ U R A N l y M _ 2 3 9 _ = _ _ N | U T R O N _ _ _ _ _ _ _ _ - i = i = = i = = I 5 1 

1 5 1 8 1 5 . 0 MEV 1 5 . O X 2 USA J . O . L E E 

a: E V A L U A T I O N R E Q U E S T E D . 
0 : P R O D U C T I O N 0 = U - 2 3 7 . 

5r5=i5T0iriir====™===i;€0?R5 

1 5 1 9 1 5 . 0 MEV 1 5 . C X 2 C C P I . N . G C L O V I N KUR 7 2 4 C 

0 : P O S S I B L E USE AS N E U T R O N M U L T I P L I E R . 

1 5 2 ? 1 5 . 0 MEV . 1 5 . C X 2 USA J . D . L E E L R L 7 4 1 3 

a : E V A L U A T I O N R E Q U E S T E D . 
o: P R O D U C T I O N C C U - 2 3 6 . 

92 = URA N T U M = 2 3 8 N E U T R O N D O U E 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 F 5 N " C R 0 i s " s E C T T O N ~ ~ ~ 

1 5 2 1 1 4 . 0 MEV 1 5 . C X 2 USA J . D . L E E L R L 7 4 1 3 
Q : S P E C T R A AT S E V E R A L ANGLES R E Q U I R E D . 

MUST RECORD N E U T R O N S DOWN TO A FEW H U N D R E D K E V . 

5S"fM5i5iGrfir"==="==sf5?ss"====""^ 

1 5 . 0 MEV 1 . X 2 J A P Y . S E K I 

& : R A T I O T J U - 2 3 5 C I S S I O N U S E F U L . 
A : ACCURACY 3 PER CENT U S E F U L . 

N E U T R O N ENERGY R E S O L U T I O N 3 0 0 K E V . 
o: FOR MONITOR R E A C T I O N AND R A D I A T I O N D O S I M E T R Y 

I N N E U T R G N I C S E X P E R I M E N T S ON E L A N K E T S Y S T E M OF 
F U S I O N R E A C T Q O S . 

MI NEW R E Q U E S T . 

S T A T U S 

= = = = = = = = = = = = = = = = = = = = = ̂  = = = ! = = = = = = = = = = = = = ! = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 

F U S I O N L I S T PAGE 1 1 1 . 2 4 



IV. i 

IV. Nuclear Safeguards and. Accountability 

IV.A. Introduction 

The present Nuclear Data Request List for Safeguards 
Development Purposes contains 150 requests in 116 block-
headings. The previous publication was report INDC(SEC)-46 
/u+R+F+S (June 1975)* Forty requests which appeared in 
WRENDA 75 have been withdrawn from the present edition (all 
by Japan). 60 additional requests (50 by Japan) have been 
added. 
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* IV.B. Priority Criteria 

Used in Assigning Priorities to Nuclear Data Requests 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). 
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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. 
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IV1C._ LIST OF WITHDRAWN REQUESTS 

S a f e g u a r d s L i s t 

722C01 JAP 36 KRYPTON 85 GAMMA RAY YIELD 
722003 JAP 44 RUTHENIUM 103 GAMMA PAY YIELD 
722005 JAP 45 RHODIUM 106 GAMMA RAY YIELD 
722016 JAP 54 XENON 133 HALF LIF 
722017 JAP 54 XENON 133 HALF LIF 
7 2 2019 JAP 54 XENON 133 NEUTRON CAPTURE CROSS SECTION 
7220 2C JAP 54 XENON 133 NEUTRCN CAPTURE CROSS SECTION 
7220C8 JAP 55 CESIUM 134 GAMMA RAY YIELD 
7 2 20 10 JAP 57 LANTHANUM 1 40 GAMMA RAY YIELD 
722024 JAP 60 NEODYMIUM 142 NEUTRCN CAPTURE CROSS SECTION 
722C25 JAP 60 NEODYMIUM 142 NEUTRON CAPTURE RESONANCE INTEGRAL 
722026 JAP 60 NEODYMIUM 143 NEUTRON CAPTURE CROSS SECTION 
7220 27 JAP 60 NEODYMIUM 143 NEUTRON CAPTURE RESONANCE INTEGRAL 
7220 28 JAP 60 NEODYMIUM 144 NEUTRON CAPTURE CROSS SECTION 
722029 JAP 60 NEODYMIUM 1 44 NEUTRON CAPTURE RESONANCE INTEGRAL 
722C3C JAP 60 NEODYMIUM 145 NEUTRON CAPTURE CROSS SECTION 
722031 JAP 60 NEODYMIUM 145 NEUTRON CAPTURE RESONANCE INTEGRAL 
722032 JAP 60 NEODYMIUM 1 46 NEUTRON CAPTURE CROSS SECTION 
722033 JAP 60 NEODYMIUM 147 NEUTRON CAPTURE CROSS SECTION 
722034 JAP 60 NEODYMIUM 1 48 NEUTRON CAPTURE CROSS SECTION 
7220 35 JAP 60 NEODYM IUM 150 NEUTRON CAPTURE CROSS SECTION 
722036 JAP 62 SAMARIUM 152 NEUTRON CAPTURE CROSS SECTION 
7220 37 JAP 62 SAMARIUM 153 NEUTRON CAPTURE CROSS SECTION 
722018 JAP 63 EUROPIUM 154 HALF LIFE 
722013 JAP 63 EUROPIUM 1 54 GAMMA RAY YIELD 
722C14 JAP 63 EUROPIUM 154 GAMMA RAY YIELD 
722049 JAP 92 URANIUM 235 NEUTRCN FISSION PRODUCT MASS YIELD SPECTRUM 
7220 50 JAP 92 URANIUM 235 NEUTRON FISSION PRODUCT MASS YIELD SPECTRUM 
722051 JAP 92 URANIUM 235 NEUTRON FISSION PRODUCT MASS YIELD SPECTRUM 
7220 52 JAP 92 URANIUM 238 NEUTRON FISSION PRODUCT MASS YIELD SPECTRUM 
722053 JAP 92 URANIUM 238 NEUTRON FISSION PRODUCT MASS YIELD SPECTRUM 
722041 JAP 94 PLUTONIUM 239 NEUTRON CAPTURE CROSS SECTION 
7220 54 JAP 94 PLUTONIUM 2 39 NEUTRON FISSION PRODUCT MASS YIELC SPECTRUM 
722055 JAP 94 PLUTONIUM 239 NEUTRCN FISSION PRODUCT MASS YIELD SPECTRllM 
7220 56 JAP 94 PLUTONIUM 239 NEUTRON FISSICN PRODUCT MASS YIELD SPECTRUM 
722042 JAP 94 PLUTONIUM 241 NEUTRON CAPTURE CROSS SECTION 
722057 JAP 94 PLUTONIUM 241 NEUTRON FISSION PRODUCT MASS YIELD SPECTRUM 
7220 58 JAP 94 PLUTONIUM 24 1 NEUTRON FISSION PRODUCT MASS YIELD SPECTRUM 
7220 59 JAP 94 PLUTONIUM 241 NEUTRON FISSION PRODUCT MASS YIELD SPECTRUM 
722044 JAP 95 AMERICIUM 241 NEUTRON CAPTURE CROSS SECTION 
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UM 2 3 7 
UM 2 3 8 
UM 2 3 9 
UM 2 3 8 
UM 2 3 9 
UM 2 4 0 
UM 2 4 1 
UM 2 4 2 
UM 2 4 1 
UM 2 4 2 
UM 2 4 3 
UM 2 4 4 
2 4 2 
2 4 3 
2 4 4 

IV.D. Index to Safeguards Request List 

TARGET PAGE 

4 B E R Y L L I U M 9 
5 BORON 
8 OXYGEN 
8 OXYGEN 1 8 
9 F L U O R I N E 
3 5 B R O M I N E 8 7 
3 5 B R O M I N E 8 8 
3 6 KRYPTON 9 0 
4 0 Z I R C O N I U M 9 5 
4 4 R U T H E N I U M 1 0 3 
4 4 R U T H E N I U M 1 0 6 
4 5 R H O D I U M 1 0 6 
5 1 A N T I M O N Y 1 2 5 
5 3 I O D I N E 1 3 5 
5 3 I O D I N E 1 3 7 
5 3 I O D I N E 1 3 8 
5 3 I O D I N E 1 3 9 
5 4 XENON 1 3 9 
5 5 C E S I U M 1 3 3 
5 5 C E S I U M 1 3 4 
5 5 C E S I U M 1 3 7 
5 6 B A R I U M 1 4 0 
5 7 LANTHANUM 1 4 0 
5 8 C E R I U M 1 4 4 
5 9 P R A S E O D Y M I U M 1 4 1 
5 9 P R A S E O D Y M I U M 1 4 4 
6 3 E U R O P I U M 1 5 3 
6 3 E U R O P I U M 1 5 4 
6 3 E U R O P I U M 1 5 5 
9 2 U R A N I U M 2 3 5 
9 2 URANIUM 2 3 6 
9 2 U R A N I U M 2 3 8 
9 3 NEPTUN1 
9 3 N E P T U N ] 
9 3 NEPTUN] 
9 4 PLUTON1 
9 4 PLUTON] 
9 4 P L U T O N ] 
9 4 P L U T O N ] 
9 4 P L U T O N ] 
9 5 A M E R I C I 
9 5 A M E R I C ] 
9 5 A M E R I C ] 
9 5 A M E R I C I 
9 6 CURIUM 
9 6 C U R I U M 
9 6 C U R I U M 

I V . 1 
I V . 1 
I V . 1 
I V . 1 
I V . 1 
IV . 1 
I V . 1 
I V . 1 
IV . 1 
I V . 1 
I V . 2 
I V . 2 
I V . 2 
IV . 2 
I V . 2 
I V . 2 
IV . 2 
I V . 2 
I V . 2 
I V . 3 
I V . 3 
IV . 3 
I V . 3 
I V . 3 
I V . 3 
I V . 4 
I V . 4 
I V . 4 
I V . 4 
IV . 4 
I V . 5 
I V . 5 
I V . 6 
I V . 6 
I V . 6 
I V . 7 
I V . 8 
IV . 10 
I V . 1 1 
I V . 1 2 
I V . 1 3 
I V . 14 
I V . 14 
I V . 1 4 
I V . 14 
IV . 1 4 
I V . 14 



IV. E. DATA REQUEST LIST FOR NUCLEAR SAFEGUARDS DEVELOPMENT 



rif??LCfa"9" " S T P ' ^ E C A Y E O NEU m z i 

1 5 2 3 1 4 . C MFV FI.B.WALTON LAS 7 0 1 O C 

D E L A Y E D NEUTRCN Y I E L D FROM B E - S PRODUCED BY B E T A 
DECAY OF L t - 9 REACT I O N PRODUCT R E Q U I R E D . 

BACKGROUND I N D E L A Y E D NEUTRON A S S A Y S . 

1 5 2 4 1 4 . C MEV 1 6 . 0 MEV CCP V . K .MARKOV GA C 7 1 4 0 3 7 

Q : D E L A Y E D NEUTRON Y I E L D FROM B E - 9 PRODUCED BY BETA 
DECAY 0 = 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 . 

0 : ALLOWANCE FOR BACKGROUND I N D E L A Y E D NEUTRON 
C O U N T I N G 

5 = B 0 R 0 N = = = = = = " A L P H A 

D L . H J A E S N E AKA 

0 : N E U T R C N OUTPUT C F S O L I D I F I E D N U C L E A R 
M: NEW R E Q U E S T . 

==iC5sr=== 

L . H J A E R N E 

0 : N E U T R O N OUTPUT 
M: NEW R E Q U E S T . 

AKA 

OF S O L I D I F I E D N U C L E A R WASTE 

8 O X Y G E N 18 T O T A L NEUTRON Y I E L D 

1 5 2 7 5 . 1 C MEV 5 . 5 0 MEV 7 6 2 0 4 1 

A B S O L U T E N E U T R O N Y I E L D R E Q U I R E D . 
D E T E C T I O N OF PU BY N E U T R C N C O I N C I D E N C E METKCD 
NEW REQUEST . 

1C . 0 MEV 

O : N E U T R O N OUTPUT 0 = S O L I D I F I E D NUCLEAR WASTE 
M : NEW R E Q U E S T . 

srpa*!*i=i?======= 

H . S H I M O J I M A TOS 7 6 2 0 0 1 

U : Y L D U D PER D I S I N T E G R A T I O N OF 1 4 1 9 KEV GAMMA RAY 
R E Q U I R E D . 

( F O L L O W I N G BETA DECAY E V E N T ) 
O : D E T E C T I O N OF F A I L E D F U E L 
M: NEW R E Q U E S T . 

Sl=lf5fiYsrlI=== 

H . S H I MO J IMA TOS 

0 : Y I E L D PER D I S I N T E G R A T I O N OF 7 6 7 KEV GAMMA RAY 
R E Q U I R E D . 

( F O L L O W I N G B E T A DECAY E V E N T ) 
0 : D E T E C T I O N CF F A I L E D F U E L 
M: NEW R E Q U E S T . 

! i = R l ? p f g " l ! " = = 

10 . H . S H I M O J I MA TOS 7 6 2 0 0 3 

0 : Y I E L D PER D I S I N T E G R A T I O N OF MAJOR GAM 
R E Q U I R E D . 

( F O L L O W I N G BETA DECAY E V E N T ) 
O : B E T E C T I O N OF F A I L E D F U E L 
M: NEW R E Q U E S T . 

sriTiEBBTorW =5io¥gsr= 

1 5 3 2 2 5 . 3 MV 

5l=55fsf5f05=f5l== 

0 ^ : M I L L E 5 S 0 V 

Q : A L S O WANTED FOR . 0 6 EV I N C I D E N T N E U T R C N S . 
o : FOR A S S A Y OF U AND PU I N = U E L E L E M E N T S FROM 

F I S S I O N PRODUCT GAMMA R A D I A T I O N . 

=5SS5rsxr?IIL5"= 

J A P < . T A S A K 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 4 9 7 AND 6 1 C KEV 
GAMMA RAY R E Q U I R E D . 
( F O L L O W I N G B E T A DECAY E V E N T ) 

F OR 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 . 

S A F E G U A R D S L I S T PAGE I V . 1 
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S.A.SKVORTSOV 
D . A . M I L L E R 

KU=> 
K U 3 

Q : o: ALSO WANTED pOR . 5 6 EV INCIDENT NEUTRONS. 
ASSAY OF U AND PU I N CUEL ELEMENTS FROM 

F I S S I O N DROCUCT GAMMA R A D I A T I O N . 

zs=i565ro5=rc=r GAMMA RAY Y I E L 

3 < .TASAKA JAE 722C C 

0 : Y I E L D PER D I S I N T E G R A T I O N 0= 5 1 2 . 6 1 6 , 6 2 2 AND 1050 
KEV GAMMA RAYS CEOUIRED. 
(FOLLOWING BETA DECAY EVENT) 

o : = OR BURN UP CALCULATION FROM NON-DESTRUCTIVE 
MEA SURFMENT. 

fr"N"S^=flS========""====="=""=="^ 

K . TASAKA JAE 7220 ( 

Y I E L D PEP D I S I N T E G R A T I O N OF 1 7 6 , 3 B 1 , 4 2 B , 4 6 4 , 
6 C 1 . 6 0 7 , 6 3 6 AND 672 K=V GAMMA RAYS REQUIRED. 
(FOLLOWING BETA DECAY EVENT) 

FOR BURN UP CALCULATION FRCM NON-DESTRUCTIVE 
MEASUREMENT. 

P H .SH IMOJ IMA TOS 7 6 2 0 0 4 

a : Y I E L D PER D I S I N T E G R A T I O N OF 5 2 7 , 1 1 3 2 . 1 2 6 C AND 1 4 5 8 
KEV GAMMA RAYS C E Q U I R E D . 

(FOLLOWING BETA DECAY EVENT) 
0 : DETECTION OF " A I L E D FUEL 
M: NEW REQUEST. 

H.SHJMOJIMA TOS 7 

Y I E L D PER D I S I N T E G R A T I O N OF MAJOR GAMMA FAYS 
REQUIRED. 

(FOLLOWING BETA DECAY EVENT) 
DETECTION 0= = A I L E D FUEL 
NEW REQUEST. 

5 3 IODINE 138 - - - - - - G A j J j j A R A r YIELD™ 

JAP H.SH1MOJIMA TOS 76 

O: Y I E L D PER D I S I N T E G R A T I O N OF 58S KSV GAMMA RAY 
REQUIRED. 

(FOLLOWING BETA DECAY EVENT) 
0: DETECTION OF F A I LED FUEL 
M: NEW REQUEST. 

i5=!5B!5!=r5r=============^=====:===:=========s?cF=:rsi== 

P H . S H I M G J I M A TOS 7 6 2 0 1 3 

o : DETECTION CF F A I L E D FUEL 
M: NEW REQUEST. 

5 3 IODINE 139 ~ ~ ~ ~ GAMMA RAY YIELD™ 

H .SHIMOJ IMA TOS 7 

Y I E L D PER D I S I N T E G R A T I O N OF MAJOR GAMMA RAYS 
REQUIRED. 

(FOLLOWING BETA DECAY EVENT) 
DETECTION OF F A I L E D FUEL 
NEW REQUEST. 

H .SH IMOJ IMA TOS 7620 

Y I E L D PER D I S I N T E G R A T I O N OF 1 7 5 . 2 1 9 , 2 9 0 . 2 9 7 AND 
3 9 3 KEV GAMMA RAYS REQUIRED. 

(FOLLOWING BETA DECAY EVENT) 
U." DETECTION OF F A I L E D FUEL 
M: NEW REQUEST. 

irmiBrr!r============siofS6r============Ei5f56i=£R5ii=ii5nc 

a: ALSO WANTED FOR . 0 6 EV INCIDENT NEUTRONS, 
o : FOR ASSAY OF U AND PU I N FUEL ELEMENTS FROM 

F I S S I O N PRODUCT GAMMA R A D I A T I O N . 

1 4 . 0 MEV 3 . 0 * 1 JAP H .OKASHITA 

a: RESONANCE INTEGRAL ALSO WANTED. 
D : = OR BURN UP CALCULATION FROM NON-DESTRUCTIVE 

MEASUREMENT. 

SAFEGUARDS L I S T PAGE I V . 2 



il=eIiias=T35=================================gSMSi=SA?"rlCo= 

B H . O K A S H I T A J A E 7 2 2 0 

U : 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 5 , 7 5 6 , 8 0 2 A N D 
1 3 6 5 K E V - G A M M A P A Y S R E Q U I R E D . 

( F O L L O W I N G B E T A D E C A Y E V E N T ) 
0 : F C R B U R N U ° 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 . 

§r?iiTa5=?ir== C A P T U R E C R O S S S E C T I O N 

S . A . S K V O R T S O V 
0 . A . M I L L E R 

Q : A L S O W A N T E D = 0 R . 0 6 E V I N C I D E N T N E U T R O N S . 
O : ^ O R A S S A Y O F U A N D P U I N = 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 G A M M A R A D I A T I O N . 

P H . O K A S H I T A J A E 7 

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 : F O R B U R N U P C A L C U L A T I O N = 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 . 

K . T A S A K A J A E 7 6 2 0 2 4 

C R O S S S E C T I O N V A L U E S A T H I G H E R N E U T R O N E N E R G I E S 
A R E N E E D E D . A S W E L L A S A T T H E R M A L E N E R G Y . 
1 C P E R C E N T A C C U R A C Y = 0 R 2 5 . 3 M V . 
2 0 P E R C E N T A C C U R A C Y = 0 R H I G H E R E N E R G Y R E G I O N . 
B U R N - U P D E T E R M I N A T I O N B A S E D O N A B S O L U T E 
M E A S U R E M E N T OF A C T I V I T Y R A T I O C S - 1 3 4 / C S - 1 3 7 
E S T I M A T I O N 0 - T H E D E C A Y P O W E R O F M I S S I O N P R O D U C T S 
N E W R E Q U E S T . 

irefi?u"nr="========"iDT5Eir==="™^ 

S . A . S K V O R T S O V K U R 
O . A . M I L L E R K U R 

Q : A L S O W A N T E D F O R . 0 6 E V I N C I D E N T N E U T R O N S , 
O : F O R A S S A Y O C 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 G A M M A R A D I A T I O N . 

sriAR!u"ri""====="=™i5iG?.?o"^ 

0 : A L S O W A N T E D C C R . 0 6 E V I N C I D E N T N E U T R O N S . 
o : - O R A S S A Y 0 = U A N D P U I N = 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 G A M M A R A D I A T L N N . 

olAIM! V O P T S O V 

Y I E L D O F G A M M A 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 
F O R 3 2 8 . 8 A N D 8 1 5 . 8 K E V G A M M A S . 

- O R 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 C M 
F I S S I O N D R O D U C T G A M M A R A D I A T I O N . 

FOr 
E L D P E R D I S I N T E G R A T I O N O F 3 2 8 . 8 . 4 8 7 . 0 , 8 1 5 
A N D 2 5 2 2 . C K E V G A M M A R A Y S R E Q U I R E D . 

O L L O W I N G B E T A D E C A Y E V E N T ) 
B U R N U P C A L C U L A T I O N = 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 . 

3 S . A . S K V O R T S O V K U R 7 0 4 0 1 8 
O . A . M I L L E R K U R 

o : Y I E L D O F G A M M A 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 
C 0 R 1 3 3 . 5 K E V G A M M A , 

o : F O R A S S A Y O F U A N D ° U I N = U E L E L E M E N T S F R O M 
F I S S I C N P R O D U C T G A M M A R A D I A T I O N . 

3 H . O K A S H I T A J A E 7 2 2 0 

o : 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 3 3 . 5 K E V G A M M A R A Y 
R E Q U I R E D . 
( F O L L O W I N G B E T A D E C A Y E V E N T ) 

0 : F O R B U R N U P C A L C U L A T I O N F R C 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 . 

2 5 . 3 M V 1 4 . 0 M E V 3 . O X 1 J A P H . O K A S H I T A 

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 . 
0 : = O R B U R N U P C A L C U L A T I O N F R O M D E S T R U C T I V E 

M E A S U R E M E N T . 
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H . O K A S H I T A J A E 7 

Y I E L D PEP. D I S I N T E G R A T I O N OF 6 9 6 . 5 , 1 4 9 8 . 1 , AN 
2 1 6 5 . 7 KEV GAMMA RAYS R E Q U I R E D . 
( F O L L O W I N G BETA DECAY E V E N T ) 

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 . 

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

P H.OKA SHITA JAE 7 
Q : R E S O N A N C E I N T E G R A L ALSO W A N T E D , o: FOR OURN UP C A L C U L A T I O N FRCM NON-DESTRUCTIVE 

M E A S U R E M E N T . 

6 3 E U R O P I U M 1 5 4 N E U T = O N C A P T U R E CROSS S E C T I O N 

P H . O K A S H I T A JAE 

0 : R E S O N A N C E I N T E G R A L ALSO 
o : FOR BURN UP C A L C U L A T I O N 

M E A S U R E M E N T . 

( A N T E D . 
•ROM N O N - D E S T R U C T I V E 

1 5 = E = 0 5 5 @ T 5 S = ! § 1 = = 

< . T A S A K A JAE 7 2 2 C 1 5 

O F 8 6 . 5 A N D 1 0 5 . 3 K E V Y I E L D PER D I S I N T E G R A T I O N 
GAMMA RAYS R E Q U I R E D . 
( F O L L O W I N G BETA DECAY E V E N T ) 

R OR 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 1 V E 
M E A S U R E M E N T . 

9 2 ~ U R A N I U M 2 3 5 F I S S I O N PRODUCT M A S S Y I E L D 

1 4 . 0 MEV 

T O T A L F I S S I O N Y I E L D PRODUCED BY 3 R E M S S T R A H L U N G 
R E Q U I R E D . Y I E L D MAY BE I N THE U N I T 0>= Y I E L D 
ROENT G E N * N U C L E U S OR R E L A T I V E TO U - 2 3 6 OR OTHER 
P H O T O A C T I V A T I O N Y I E L D S . 
B R E M S S T R A H L U N G CONVERTER ( P R E F E R A B L Y T * ) OF 
S U F F I C I E N T T H I C K N E S S TO STOP E L E C T R O N S . 
N O N - D E S T R U C T I V E ASSAY CF U 
MEW R E Q U E S T . 

R . M I K I KKU 

Q : C U M U L A T I V E Y I E L D S 0 = H I G H F I S S I O N Y I E L D I S O T O P E S . 
0 : O R E M S S T R A H L U N G CONVERTER ( P R E F E R A B L Y T A ) CF 

S U F F I C I E N T T H I C K N E S S TO STOP E L E C T R O N S . 
N O N - D E S T R U C T I V E ASSAY OF NUCLEAR M A T E R I A L S 

M: NEW R E Q U E S T . 

9 l = u f i N T u M = l ! l = = = N E U T R O N = = =6iE^ir5i5f5§?rm:r 

1 . 0 0 MEV 1 5 . 0 MEV 

"slofsBir 

o: 

W . S C H M I T T RO S 7 6 3 0 0 1 

I E L D WANTED TO 7% 

M : NEW R E Q U E S T . 

=====FllliON=c55lI=Ilcf1aS== 

A B S O L U T E T O T A L D E L A Y E D N E U T R O N 
A C C U R A C Y . 

GROUP H A L F L I V E S AND Y I E L D S WANTED T O 3 X A C C U R A C Y . 
DATA NEEDED FOR ASSAY OF F I S S I O N A B L E M A T E R I A L S . 

1 . 0 0 MEV 1 5 . 0 MEV W . S C H M I T T 

0 : DATA NEEDED FOR ASSAY OF F I S S I C N A E 
M: NEW R E Q U E S T . 

7 6 3 0 0 4 

M A T E R I A L S . 

UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N D C . SEE A P P E N D I X A . 

BiIt&IBsWSEK8fcai&!siimHBSes4? 68°«BTr^E¥-DOCUMENTED: 
MHG R OBERTSON+ 100 KEV TO 1 M E V . 

HAR J AMES AND E V A N S 100 KEV T O 15 M E V . 

K C K C I E R J A C K S + 1 MEV TO 15 M E V . 

CAD s ZABO 1 MEV TO 15 MEV . 

L A S 6 MEV TO 1 5 M E V . 

ORL < 1 0 0 KEV TO 1 M E V . 

N B S < 1 0 0 KEV T O 1 5 MEV 

BRC 1 0 0 KEV TO 15 M E V . 

?5-ufSNf5S-I!i=- =„=====i=fig===============|===1==^ 

5 . 0 0 MEV 1 4 . 0 MEV R.B.WALTON 7 0 1 0 30 

0 : DATA 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 =OR U A S S A Y . 
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= = = = = = = = = = = = = = = = = = = = = = = = = = = S = = = = = = = = = = = = = = = = = = = 5 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = J ^ = = = = = = = = = = = = = = = = = = = = = = = = = = = 

2 5 . 3 MV T . .MURATA M I G 

A : THE R E Q U E S T E D Q U A N T I T I E S ARE THE GROUP H A L F L I V E S 
AND GROUP Y I E L D S ( N O R M A L I Z E D TO 1 F I S S I C N ) WHICH 
CAN BE USED TC C I T THE DECAY CURVE OF D E L A Y E D 
N E U T R O N S FOR THE T 1 H E RANGE 0 . 1 - 3 0 0 SEC W I T H I N AN 
ACCURACY OF 5 PER C E N T . 

0 : I N C I D E N T ENERGY S T E P L E S S T H A N 2 M E V . 
A C T I V E ASSAY OF M I X E D F R E S H AND I R R A D I A T E D F U E L 

M: NEW R E Q U E S T . 

S T A T U S -

UNDEP C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

2 5 . 3 S . S . K O V A L E N K O R I 

Q : Y I E L D AND S P E C T R A WANTED FCR 5 TO 1 5 MEV GAMMAS. 
A : 1 0 . 0 KEV GAMMA R E S O L U T I O N WANTED. 
0 : FOR ASSAY OF U I N F U E L E L E M E N T S FROM PROMPT 

GAMMAS. 

fl=U5ANTUM
 = IIf= = =sicms=§zm=mEmvmii=mm%=mmfr='-

1 5 6 7 2 5 . 3 MV R . 6 . W A L T C N LAS 

F I S S I O N PRODUCT GAMMA RAY E N E R G I E S F R O M 0 . 2 5 TO 
5 M E V . 

D E L A Y T I M E FROM I M I L L I S E C O N D TO 1 2 H O U R S . 
A S S O C I A T E GAMMA RAYS 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 . 
G E ( L I ) R E S O L U T I O N AT 1 . 2 MEV SHOULD BE 2 . 5 K E V . 
N O N - D E S T R U C T I V E ASSAY OF u - 2 3 5 . 

9pOfS*fOS=lll = =SI5T5§S= ====!!IsioŜ s§65!?=sSir??lcS=Pf!f!aii= 

O:A:MILL1Rsov 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 ASSAY OF u I N S P E N T FUEL E L E M E N T S BY 

THE F I S S I O N PRODUCT GAMMA R A Y S . 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

S T A T U S 

9 2 U R A N I U M 2 3 6 
=5f5fRW 

2 5 . 3 MV 1 4 . 0 MEV Y . N A I T 0 J A E 

A : ACCURACY R E Q U I R E D A T THERMAL I S 3 P E R C E N T . 
P E R C E N T A B O V E . 

o : FOR BURN UP C A L C U L A T I O N CF A PU L O A D E C THERMAL 
R E A C T O R . 

7 2 2 0 4 0 

10 

3 . 0 0 MEV 1 0 . OX 1 USA R . B . W A L T O N 

?ANTUM 

a : A L S O FOR 14 M E V . N E U T R O N S . 

o : BACKGROUND C O R R E C T I O N I N U - 2 3 5 SPENT F U E L A S S A Y , 

ENERGY S P E C T R U M _ 0 F ~ F T S S I 0 N ~ N E U 

1 0 . O X 2 USA R . 8 . W A L T C N 

O: ONE ENERGY ABOVE 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 S P E N T F U E L A S S A Y . 

R . M I K I KK U 7 6 2 

T O T A L F I S S I O N Y I E L D PRODUCED BY B R E M S S T R A H L U N G 
R E Q U I R E D . Y I E L D MAY BE I N THE U N I T OF Y I E L D / 
ROENT GEN* N U C L E U S OR R E L A T I V E TO O T H E R 
P H O T O A C T I V A T I O N Y I E L D S . 
B R E M S S T R A H L U N G CONVERTER ( P R E F E R A B L Y T A ) 
S U F F I C I E N T T H I C K N E S S TO S T O P E L E C T R O N S . 
N O N - D E S T R U C T I V E A S S A Y OF U 
NEW R E Q U E S T . 

1 4 . 0 MEV 

Q : C U M U L A T I V E Y I E L D S O C H I G H F I S S I O N Y I E L D I S O T O P E S . 
0 : N O N - D E S T R U C T I V E ASSAY OF NUCLEAR M A T E R I A L S 
M: NEW R E Q U E S T . 

9 2~UR ANTUM 2 3 8 ~ ~ " " ~ " " = N € U T R 6 N " = " = = " ~ D E L A Y E 6 ~ N I U T R O N ~ Y 7 E L D " 

W . S C H M I T T ROS 7 6 3 0 0 2 

A : A B S O L U T E T O T A L D E L A Y E D N E U T R O N Y I E L D WANTED TO 7 X 
A C C U R A C Y . 

GROUP HALF L I V E S AND Y I E L D S WANTED T O I X A C C U R A C Y . 
0 : DATA NEEDED FOR ASSAY OF F I S S I O N A B L E M A T E R I A L S . 
M: NEW R E Q U E S T . 
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9 2 U R A N I U M ~ 2 . 3 8 ~ " " " N S U T O Q N " " " F I S S I O N C R O S S " S E C T I 

1 . R C " F V 1 5 . 0 MEV DDR W. SCHMITT ROS 763 

O: DATA NEEDED F0= ASSAY OF = I S S I C N A B L E MATERIALS 
M: NEW REQUEST. 

UNDER C O N T I N U O U S R E V I E W 3Y INDC AND N E A N D C . S E E A P P E N D I X A . 

: » L W E A S U = R M E N T S ° L A N N = ; D . 

K C K MEASUREMENTS U N D E R W A Y . 

S T A T U S 

9 2 U S A N I 5==III ====si5?=?5= D E L A Y E D NEUTRONS E M 1 T T E D ~ P E F M I S S I O N 

1 4 . 0 MEV 

1 0 . 0 MEV 

5 . OX USA R . B . W A L T O N 701C 35 

G: DATA D E S I R E D FOR E X T R A P O L A T I O N TO I S ME 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 C O B U A S S A Y . 

J A P T . M U R A T A N I G 

o : THE REQUESTED QUANTIT IES ARE THE GROUP HALF L I V E S 
AND GROUP Y I E L D S (NORMALIZED To 1 F I S S I O N ) WHICH 
CAN BE USED " 0 F I T THE CECAY CURVE OF DELAYED 
NEUTRONS FOR THE ' H E RANGE 0 . 1 - 3 0 0 SEC W I T H I N AN 
ACCURACY OF 5 .PER CENT. 

0 : INCIDENT ENERGY STEP LESS THAN 2 MEV. 
ACT IVE ASSAY OF MIXED CRESH AND IRRADIATED FUEL 

M: NEW REQUEST. 

S T a T U ? 

UNDER CONTINUOUS = F V I E W BY INDC AND NF.ANDC . SEE APPENDIX A . 

DETAILED UNCERTAINT IES INCLUDED IN ABOVE REVIEW. 

ANL 'vhqk IN PROGRESS. 

C2 U ' A N I U ' ' 23F NEUTRON• : ISS ION PRODUCT MASS YIELC SPECTRUM 

JAP H . S H I M O J I M A R OS 7 6 2 0 4 4 

O: CUMULATIVE Y IELDS 0 = 3 R - 8 7 ,BF.- 8 8 . K R - 9 0 , I - 1 3 7 . I - . 1 38 
. I - 1 3 9 . X E - 1 3 7 . X E - 1 3 8 FOR F I S S I O N NEUTRON AND 1 - 1 4 
MEV NEUTRON SPECTRA. 

0 : DETECTION CF f a I L g r> f u e l 
M: NEW REQUEST. 

S T A T U S 

UNDER C O N T I N U O U S R E V I E W BY INDC . SEE A P P E N D I X A . 

=CA6TUR1=CR0S1~IIE?I0N= 

GER P . M C G R A T H KFK 7 3 2 1 2 5 

u : NEUTRON AND CAPTURE WIDTHS UP TO 1 KEV NEEDED. 
A: ACCURACY 3 PERCENT NEEDED TO 10 EV , 10 PERCENT 

ABOVE. 
ACCURACY 5 PERCENT IN NEUTRCN W I D t H AND 1C PERCENT 

I N CAPTURE WIDTH, 
o : F 0 K BURN UP CALCULATIONS. 

l . C C KEV GER P.MCGRATH KFK 

0 : FOR BURN UP CALCULATIONS. 

9 3 = N p T U N l O M = l l f " = 

GER P.MCGRATH KCK 7 

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 
P U - 2 3 6 . 

sriiis^To^nr ==l!ii!5S=E65ll=llEf!Sr== 

1582 1.CO KEV 2 0 0 . KEV 1 0 . O X 2 GER P . M C G R A T H KFK 

0 : = OR BURN UP C A L C U L A T I O N S . 

UNDER CONTINUOUS REVIEW BY INDC. SEE APPENDIX A. 

====ElPfOBl=ES6ll=llEfl6̂ = 

1 5 8 3 2 5 . 3 MV SWD L .HJAERNE 

O : C A L C U L A T I O N OF P U - 2 3 8 P R O D U C T I O N 
M : NEW R E Q U E S T . 

=EI?foSl=Es6S5=Ilgf!6N== 

1584 2 5 . 3 MV 1 0 . 0 MEV 1 0 . X 3 JAP M.YADA 

0 : FOR H I G H E R B U R N - U D C A L C U L A T I O N S 
ML NEW REQUEST . 
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M . Y A D A . NF I 7 6 2 0 3 2 

0 : THE VALUE QF NU ALSO WANTED. 
A : 1 0 PER CENT ACCURACY I S D E S 1 R A P L E FOR A P P L I C A T I O N , 
O : NO E X P E R I M E N T A L D A T A . 

B U R N - U P A N A L Y S I S OC = A S T BREEDER R E A C T O R S 
M: NEW R E Q U E S T . 

9 4 P L U T O N I U M 2 3 8 H A L F L 1 C E 

0 . I X USA W . W . S T R O H M UNO 

O : C O R ACCURATE C A L O R I M E T R I C ASSAY 0 = 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

9 4~PCU T O NTU M ~ 2 3 8 S S C N T A N E C U S F I S S I C N ~ H A L F ~ L ! 5 E 

A E . V . W E I N S T O C K B N L 7 4 1 1 

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 ASSAY 0 = H I G H - B U R N U P P U . 

N . S . B E Y E R ANL 

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 : = 0 R C A L C U L A T I O N 0 = T H E E F F E C T I V E P U - 2 4 C FQR 

S P O N T A N E O U S F I S S I Q N MEASUREMENTS OF PU I N 
NUCLEAR M A T E R I A L S S A F E G U A R D S . 

0 : D E T E C T I O N 0 = PU BY NEUTRCN C O I N C I D E N C E METHOD 
M : NEW R E O U F S T . 

5i™"5Tufi=Ili= 

T . S U Z U K I J A E 

4 3 . 4 5 . 9 9 . 7 , 1 5 2 . 7 KEV Y I E L D PER D I S I N T E G R A T I O N 
GAMMA RAYS R E Q U I R E D . 

( F O L L O W I N G ALPHA DECAY E V E N T ) 
THOUGH P R E S E N T S T A T U S OC ACCURACY SEEMED TO MEE 
T H E R E Q U I R E M E N T C O N F I R M A T I O N I S R E Q U I R E D . 
A S S A Y OF. P U - I S O T O P E S S Y GAMMA-RAY S P E C T R O S C O P Y 
NEW R E Q U E S T . 

9 4=5Cû N!uM=iSl= =l565flSl50l=== 

1 5 9 2 

ll=gcof55!as=l!l= 

2 USA E . V . W E I N S T O C K BNL 7 4 1 1 4 5 

o : TO REDUCE ERRORS I N T H E ASSAY OF H I G H - B U R N U P P U . 

N . S . B E Y E R A N L 

A : ACCURACY 3 - 5 P E R C E N T U S E C U L I N SHORT T E R M , 
o : FOR C A L C U L A T I O N 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 C I S S I 3 N M E A S U R E M E N T S OF PU I N 
NUCLE AR M A T E R I A L S S A F E G U A R D S . 

=¥B¥SE=iil5¥5Sr?7lEB= 

1 0 . 0 MEV CCP V . K . M A R K O V GA C 

0 : PHOTONUCLEAR ASSAY O C 

|2=BE^3S1os=!51==========Bls5r =n!!lg5=ggoSi=iiE?ioN= 

CCP V . ' K . MARKOV GAC 

o : FOR F H 0 T 0 N U C L E A R ASSAY OF P U . 

l5=5cB^BS!os=lli==========5i^5======= 

1 0 . 0 MEV V . K . M A R K O V GAC 

P H O T O N U C L E A R ASSAY OF P U . 

1 5 9 6 4 . 0 0 MEV 1 4 . 0 MEV 

55=5C0TBST0S=l!i==========Sl0¥5BS== 

R . M I K I KKU 

O : T O T A L F I S S I O N Y I E L D PRODUCED BY B R E M S S T R A H L U N G 
B R E M S S T R A H L U N G C O N V E R T E R ( P R E F E R A B L Y T A ) CF 
S U F F I C I E N T T H I C K N E S S TO S T O P E L E C T R O N S . NO 
E X P E R I M E N T A L D A T A , 

O : N O N - D E S T R U C T I V E ASSAY OF u 
M: NEW R E Q U E S T . 

==EsS?0lf=ESBlI=fIS?7Bir==== 

1 5 9 7 2 5 . 3 MV 1 0 . 0 MEV GER ? . M C G R A T H KFK 

O : FOR BURN UP C A L C U L A T I O N S . 
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L.OC MEV 1 0 . ' MEV 10 .OX GER P.MCGRATH K^K 

0 : FOR BURN UP CALCULATIONS. 

9 4 PLU TON I UM~23 "M I S C " 

1 5 9 9 0 *5X 1 JAP K . J N I S H I PNC 7 6 2 0 1 8 
Q: DECAY HEAT (WZG) REQUIRED. o: ASSAY OF PU BY C ALO RI ME TRY 
M: NEW REQUEST. 

irscs™^.!!?""""""™""'======== :rifPr= 

1 6C 0 C ,2X 2 USA w • W .STROHM MNO 

o : FOR ACCURATE CALOR I METRIC ASSAY 0= P U . 

UNDER CONTINUOUS REVIEW BY INDC AND NEANDC. SEE APPENDIX A . 

ST AT US 

^TimrHACE^lFr 

JAP K . u N I S h I PNC 76 

0 : 3ET = C T I J N Or PU BY NEUTRCN COINCIDENCE MET HCO 
M: NEW REQUEST. 

irBC0fgST0S=l3i== = ===== === = = == = = = =55SS1=687=7TECB== 

T .SUZUKI. JAE 

Y I E L D PER D I S I N T E G R A T I O N 
kEV GAMMA RAYS REQUIRED. 

(FOLLOWING ALPHA DECAY 
THOUGH PRESENT STATUS 0 ' 

OF 45 . 2 . 1 0 4 . 2 AND 
7 6 2 0 1 0 

6 4 2 . 3 

EVENT I 
ACCURACY SEEMED TC MEET 

THE REQUIREMENT CONFIRMATION I S REQUIRED. 
ASSAY OF PU- ISOTOPES 9Y GAMMA-RAY 
NEW REQUEST. 

SPECTROSCOPY 

ir5cof5ST5s=isr== = = = 5 | M M S = = = = 

1603 4 . 0 0 MEV 

1604 4 . 0 0 MEV 

R.M IK I KK U 

TOTAL F I S S I O N Y IELD °RODUCED BY SREMSSTF.AHLUNG 
REQUIRED. Y I E L D MAY BE IN THE UNIT OF Y I E L D / 
ROENTGEN«NUCLEUS OR RELATIVE TC u - 2 3 8 OR CThER 
PHOTOACTIVATION Y I E L D S . 
BREMSSTRAHLUNG CCNV ERT E R (PREFERABLY T A I OF 
S U F F I C I E N T THICKNESS TO STOP ELECTRONS. 
NON-DESTRUCTIVE .ASSAY 0= PU 
NEW REQUEST. 

R . M 1 K I KK U 

o : CUMULATIVE Y I E L D S 0= HIGH F I S S I O N Y I E L D ISOTOPES, 
o : cREMSSTRAHLUNG CONVERTER (PREFERABLY TA) OF 

S U F F I C I E N T THICKNESS TO STOP ELECTRONS. 
NON-DESTRUCTIVE ASSAY O c NUCLEAR MATERIALS 

M: NEW REQUEST. 

1 60 5 2 5 . 3 MV A P .A . WAL TON LA S 

0 : FOR GAMMA RAY ENERGIES ABOVE 1 . 2 MEV. 
A : GAMMA RESOLUTION OF 2 . 5 KEV AT 1 . 2 MEV. 
0 : DEVELOPMENT OC NEW PU ASSAY TECHNIQUE. 

1606 2 5 . 3 MV A R.B .WALTON LAS 

O: ABSOLUTE SPECTRUM REQUIRED. 
0 : FOR DEVELOPMENT 0= NONDESTRUCTIVE ASSAY 

§?=5co'EBTori51= ====NIG?S5B== =51:S?IE=S1GTR5S=?11L5==== 

1607 1 . 0 0 MEV 

§S=5c5?ON?0"Iir" 

1 5 . 0 MEV W.SCHMITT ROS 

A : ABSOLUTE TOTAL DELAYED NEUTRON Y I E L D WANTED TO 7X 
ACCURACY. 

GROUP HALF L I V E S AND Y I E L D S WANTED TO 3X ACCURACY, 
o : DATA NEEDED =0R ASSAY OF F I S S I O N A B L E MATERIALS . M: NEW REQUEST. 

= = = " = F L L | : ! 0 N = C R 0 s I = I L C F TON= 

1 6 0 8 1 . 0 0 MEV R w . S C H M I T T ROS 763 

0 : DATA NEEDED C 0R ASSAY OF F I S S I O N A B L E MATERIALS. 
M: NEW REQUEST. 

SAFEGUARDS L I S T PAGE I V . 8 



! * = £ T U T § N J Y M = I I 5 = = = = = = = = = = N J U T R 0 N = = = = = = = = = „ ^ 

UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N D C . SEE A P P E N D I X A . 

= & G ° I < Q T R R M E 9 - D O C U M E N T E O : 

H A P J A M E S AND E V A N S 1 0 0 KEV TO 15 M E V . 

GEL WE IG MANN + BELOW I O C K E V . 

K = K VOSS + 1 0 0 KEV t q ! 5 M E V . 

CAD S Z A S O 1 TO 6 M E V . 

L R L BEHRENS 9 E L 0 W I C C KEV TO 1 5 M E V . 

BRC 1 TO 15 M E V . 

9 4 ~ ° L U T 0 N I U M ~ 2 3 9 NEUTRON C A P T U R E ~ T O ~ F T S S 7 O N ~ R A T 7 O T A L P H A T 

1 6 0 9 2 5 . 3 MV 1 4 . 0 MEV 2 J A P Y . N A I T O J A E 7 2 2 C 4 6 

A : ACCURACY R E Q U I R E D A T THERMAL I S 1 P E R C E N T , 5 
P E R C E N T A B O V E , 

o : FOR BURN UP C A L C U L A T I O N OF A PU L O A D E D T H E R f A L 
R E A C T O R . 

S T A T U S ST ATUS 

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A P P E N D I X A . 

Q : D A T A WANTED FOR E P I - T H E R M A L N E U T R O N S A L S O . 
0 : - OR B U R N UP C A L C U L A T I O N OF A PU L O A D E D T H E R M A L 

R E A C T O R . 

T H E R M A L V A L U E UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N D C . SEE A P P E N D I X A . 

1 6 1 1 3 . C O MEV 1 4 . 0 MEV 1 0 . CX 2 USA R . 3 . WALTON L A S 7 0 1 0 4 2 

o : D A T A D E S I R E D c O R E X T R A P O L A T I O N TO 15 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 . 

1 6 1 2 2 5 . 3 MV 1 0 . 0 MEV 5 . X 2 J A P T . M U R A T A N I G 7 6 2 0 4 8 

u : T H E R E Q U E S T E D Q U A N T I T I E S ARE T H E GROUP H A L F L I V E S 
AND GROUP Y I E L D S ( N O R M A L I Z E D T 0 1 F I S S I C N ) W H I C H 
C A N BE USED TO F I T THE DECAY CURVE OF D E L A Y E D 
N E U T R O N S FOR T H E T I M E RANGE 0 . 1 - 3 0 0 SEC W I T H I N AN 
A C C U R A C Y OF 5 PER C E N T . 

0 : I N C I D E N T ENERGY S T E P L E S S T H A N 2 M E V . 
A C T I V E A S S A Y OF M I X E D F R E S H AND I R R A D I A T E D FUEL 

M : NEW R E Q U E S T . 

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

UNDER C O N T I N U O U S R E V I E W BY I N D C . SEE A = P c N D l X A . 

1 6 1 3 2 5 . 3 MV 1 4 . 0 MEV 2 . 0 X 3 CCP S . S . K O V A L E N K O R I 7 3 4 0 < 

u : Y I E L D AND S P E C T R A WANTED FOR 5 TO 1 5 MEV G A M M A S . 
A : 1 0 . 0 KEV GAMMA R E S O L U T I O N W A N T E D , 
o : FOR A S S A Y O F PU I N F U E L E L E M E N T S c R O M PROMPT 

G A M M A S . 

f s=5LGfoS?os=ii9==========NiG?poN========"====oEL AY ??z5ZZ = = = = = = = = = = = = = =-

USA R . B . W A L T O N L A S 7 0 1 0 4 3 

o : F I S S I O N PRODUCT GAMMA RAY E N E R G I E S FROM 0 . 2 5 TO 

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 H O U R S . 
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 . 
V G E ( L I ) RESO 

A C C U R A C Y FO 
D: N O N - D E S T R U C 

O L U T I ON AT 1 . 2 MEV S H O U L D BE 2 . 5 K E V . 
A C C U R A C Y 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 5 

P S . A . S K V O R T S O V KUR 
O . A . M I L L E R KUR 

0 : Y I E L D S OF C S - 1 3 3 AND C S - 1 3 7 W A N T E D , 
o : FOR A S S A Y OF PU I N SPENT F U E L E L E M E N T S BY 

THE F I S S I O N PRODUCT GAMMA R A Y S . 

O : A . ' M I L L E R S O V S A G 

o : Y I E L D S OF Z R - 9 5 , R U - 1 0 6 . B A - 1 4 0 AND C E - 1 4 4 
ARE R E Q U I R E D . 

0 : FOR A S S A Y OF PU I N SPENT F U E L E L E M E N T S BY 
T H E F I S S I O N P R O D U C T GAMMA R A Y S . 
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3 9 F I ~ S I ; > L ! ? 5 9 P Y £ T _ Y A S S _ Y I E L P _ SPECTRUM _ _ < C 5 T I I I Y U E 9 I 

UNDF = C C K ' I N U C U S R E V I E H FY I N O C . SFE END I X A . 

c i ^ O L U T ^ N I U - I ' 2 3 9 Ml! SC 

1 6 1 7 0 . 5X 1 JAP K . O N I S H I PNC 7 6 2 0 1 9 

DECAY HEAT ( W/G > R E Q U I R E D . 
ASSAY OF =U BY C A L O R I M E T R Y 
NEW R E Q U E S T . 

!rsca?55T55=!S!"========= :T=r= 

USA W . W . S T R C H M MNC 

0 : FOR ACCURATE C A L O R I M E T R I C A S S A Y OF P U . 

cissION'HALF L I F E " 

USA E . V . H E I N S T O C K 8 N L 

U : TO REDUCE ERRORS I N THE ASSAY 0 = 

7 4 1 1 4 4 

H I G H - B U R N U P P U . 

N . S . B E Y E R ANL 

ACCURACY 3 - 5 P E R C E N T U S E F U L I N SHORT T E R M . 
R OR 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 FCR 

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 OU I N 
NUCLE AR M A T E R I A L S S A F E G U A R D S . 

0 : D E T E C T I O N 0" 
M: NEW R E Q U E S T , 

° N C 

PU EY NEUTRCN C O I N C I D E N C E 

î scô iqToiirlzr ==g5qSA==gSf=frlC5= = 
—— - -

T . S U Z U K I JAE 

IF I ELD PER D I S I N T E G R A T I O N 0 = 4 5 . 2 . 1 0 4 . 2 AND 6 4 2 . 3 
KEV GAMMA RAYS R E Q U I R E D . 

( F O L L O W I N G ALPHA DECAY E V E N T ) 
THOUGH P R E S E N T S T A T U S OF ACCURACY SEEMED TO MEET 
THE R E Q U I R E M E N T C C N = I R M A T I C N I S R E Q U I R E D . 
ASSAY OF D U - I S O T O P E S 3Y GAMMA-RAY S P E C T R O S C O P Y 
NEW R E Q U E S T . 

N . S . B E Y E R A N L 

A : ACCURACY 3 - 5 O E F C E N T U S E F U L I N SHORT T E R M . 
O : C 0 R C A L C U L A T I O N 0 = 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 1= I S S I O N MEASUREMENTS OF PU I N 
NUCLE AR M A T E R I A L S S A F E G U A R D S . 

" G A M M ? = 

1 6 2 4 4 . C C MEV 1 4 . 0 ME V R . M I K I KKU 

T O T A L F I S S I O N Y I E L D PRODUCED BY B R E M S S T R A H L U N G 
R E Q U I R E D . Y I E L D MAY BE I N THE U N I T OF Y I E L D / 
R C E N T G E N * N U C L E U S OR R E L A T I V E TC U - 2 3 8 OF OTHER 
P H O T O A C T I V A T I O N Y I E L D S . 
B R E M S S T R A H L U N G CONVERTER ( P R E F E R A B L Y T A ) CF 
S U F F I C I E N T T H I C K N E S S TO STOP E L E C T R O N S . NO 
E X P E R I M E N T A L D A T A . 
N O N - D E S T R U C T I V E ASSAY OF PU 
NEW R E Q U E S T . 

Si = pEOTBSTOrSir = ====c=m5sr5A=fi5?=m=pE=efSosr 

1 6 2 5 2 5 . 3 MV A R . B . W A L T O N L A S 7 4 1 

Q : A B S O L U T E S P E C T R A R E Q U I R E D . 
0 : = OR D E V E L O P M E N T 0 = N O N D E S T R U C T I V E ASSAY M E T H O D . 

ÊofilSr =DELAYI5=NIUTRONS=IMITT1D=PIR=FT1I ION 

1 6 2 6 7 5 0 . KEV 1 4 . 0 MEV R . B . W A L T O N L A S 

DATA D E S I R E D COFI E X T R A P O L A T I O N 
C A L C U L A T I O N S OF M O D E R A T I N G ASS 

A S S A Y . 

7 0 1 0 4 5 

TO 1 5 M E V . 
I E S FOR PU 

1 6 2 7 2 5 . 3 MV T . M U R A T A N I G 7 6 2 0 4 9 

Q : THE R E Q U E S T E D Q U A N T I T I E S ARE T H E GROUP H A L F L I V E S 
AND GROUP Y I E L D S ( N O R M A L I Z E D TO 1 F I S S I O N ) WHICH 
CAN U S E D TO F I T T H E DECAY CURVE OF D E L A Y E D 
N E U T R O N S FOR THE T I M E RANGE 0 . 1 - 3 0 0 SEC W I T H I N AN 
ACCURACY OF 5 PER C E N T , 

o: I N C I D E N T ENERGY S T E ° L E S S THAN 2 M E V . 
A C T I V E ASSAY OF M I X E D F R E S H AND I R R A D I A T E D FUEL 

M : NEW R E Q U E S T . 
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2^by:3^=l£S==========Siy;5^ 

U N C = C CONTINUOUS REVIEW BY INDC. SEE A P ° E N D I X A. 

ir5co^!us=ls?===================y~==" 

1628 0 . 3 % 2 GER V.SCHNEIDER ALK 7 0 2 0 7 9 

U : S P E C I F I C DECAY HEAT I N WATTS/GRAM REQUIRED. 
PERCENTAGE O c HEAT CARRIED 0F = BY LONG RANGE 

PARTICLES < X-RAYS.GAMMA RAYS) USEFUL . 
FOR CALORIMETRIC PU DETERMINATION. 

1 6 2 9 0 .5% 1 JAP K . O N I S H I °NC 762C2C 

Q : D E C A Y H E A T ( W / G ) R E Q U I R E D . 
0 : A S S A Y O F P U 3 Y C A L O R I M E T R Y 
M : N E W R E Q U E S T . 

!j=gc5?5Si5s=l5T===="="=======y====="^ 

1630 l . C % 2 USA W.W.ST ROHM MND 7 4 1 1 4 S 

3 : C 3R ACCURATE CALORIMETRIC ASSAY O c PU . 

UNDER CONTINUOUS REVIEW BY INDC. SEE APPENDIX A. 

9 4 RLU T QN*IU M ~ 24 "l GAMMA~RAY~YIEL5 

1531 5 . % 1 JAP T . S U Z U K I JAE 7 6 2 0 1 2 

0 : Y I E L D PER D IS INTEGRATION 0 = 5 6 . 4 , 7 7 , 1 0 3 . 5 . 1 4 8 . 6 
AND 16C KEV GAMMA RAYS REQUIRED. 

(FOLLOWING ALPHA DECAY EVENT) 
A : 1 PER CENT ACCURACY =0R 1 0 3 . 5 AND 1 4 8 . 6 KEV GAMMA 

RAYS. 5 PER CENT ACCURACY =C" 5 6 . 4 , 7 7 AND 160 KEV 
GAMMA RAYS. 

o : THOUGH PRESENT STATUS 0= ACCURACY SEEMED TO MEET 
THE REQUIREMENT CONFIRMATION I S REQUIRED. 
ASSAY OF P U - I SO T 0 D E S BY GAMMA-RAY SPECTROSCOPY 

M: NEW REQUEST. 

fr5C5foST3"l5T========="I5sr==="==="====?5?^ 

CCP V .K .MARKOV GAC 

0 : -OR PHOTONUCLEAR ASSAY OF PU. 

1633 1 0 . 0 MFV 10 .0% 2 CCP V.K.MARKCV GAC 

o : FOR PHOTONUCLEAR ASSAY OF PU. 

1634 1 0 . 0 MEV 10 .0% 2 CCP V.K .MARKCV GAC 

o : FOR P H O T O N U C L E A R A S S A Y OF P U . 

1635 4.CC MEV 1 4 . 0 MEV 1C. X 3 JAP R . M I K I KKU 

O: TOTAL F I S S I O N Y I E L D PRODUCED EY BREMSSTRAHLUNG 
REQUIRED. Y I E L D MAY BE I N THE UNIT OF Y I E L D / 
ROENTGEN»NUCLEUS OR RELATIVE T C U - 2 3 8 OR CTHER 
PHOTOACTIVAT1CN Y I E L D S . 

0 : BREMSSTRAHLUNG CONVERTER (PREFERABLY TA) CF 
S U F F I C I E N T THICKNESS TO STOP ELECTRONS. 
NON-DESTRUCTIVE ASSAY OF PU 

M: NEW REQUEST. 

55=PE553si5S=Iir======"=515¥S55== =====eSS¥55|=gf5Sf=5S?=Pfe¥l5fi=""===="==== 

1 6 3 6 2 5 . 3 MV 2 0 . 0 % 2 USA R .B .WALTON LAS 7 4 1 H 

o : ABSOLUTS SPECTRA REQUIRED. 
0 : =0R DEVELOPMENT Oc NONDESTRUCTIVE ASSAY METHODS . 

fr5Ca¥5ST05=!5P= = ==y===SiG¥f6^ ==================== = 

1637 2 5 . 3 MV 1 4 . 0 MEV 2 JAP Y . N A I T O JAE 7220« 

A: ACCURACY REQUIRED AT THERMAL I S 1 PERCENT, 5 
PERCENT ABOVE. 

O: FOR BURN UP CALCULATION CF A PU LOADED THERMAL 
REACTOR. 

STATUS 

=======1011^=^1=^31?=^ 
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1 4 . 0 VEV 1C.CX 3 USA R . a . W A L T O N 

DATA DESIRED FOR EXTRADCLATIGN TO 15 MEV. 
CALCULATIONS D= MODERATING ASSEMBLIES FOR PU 

ASSAY. 

1639 2 5 . 3 MV 1 0 . 0 MEV 5 . X 2 JAP T.MURATA NIG 76205C 

Q: THE REQUESTED QUANTIT IES ARE THE GROUP HALF L I V E S 
AND GROUP Y IELDS (NORMALIZED TO 1 F I S S I G N ) WHICH 
CAN USED TO = I T T h = DECAY CURVE 0= DELAYED 
NEUTRONS FOR THE T IME RANGE 0 . 1 - 3 C 0 SEC K I T H I N AN 
ACCURACY C-F 5 °EP CENT. 

z : A C T I V E ASSAY OF MIXED CRESH AND IRRADIATED FUEL 
INCIDENT ENERGY S T E ° LESS THAN 2 MEV. 

M : NEW REQUEST . 

STATUS STATUS 

UNDER CONTINUOUS REVIEW BY INDC. SEE APPENDIX A . 

P S . A . S K V O R T S O V < U R 
J . A . M I L L E R KUR 

a : Y I E L D OF R U - 1 4 4 W A N T E D . 
o : FOR ASSAY OF o u IN FUEL ELEMENTS ° Y MEANS 

OF F I S S I O N PRODUCT GAMMA R A D I A T I O N . 

9 4 P L U T 0 N I U M _ 2 4 1 

3 V . S C H N E I.DER A L < 7 

U: S P E C I F I C DECAY HEAT IN WATTS/GRAM REQUIRED. 
PERCENTAGE O c HEAT CARRIED OFF BY LONG RANGE 

PARTICLES (X-RAYS,GAMMA RAYS) USEFUL. 
0 : FOR CALOPIME T RIC OJ DETERMINATION. 

Q : D E C A Y HEAT ( W / G > R E Q U I R E D . 
0 : ASSAY OF PU bY CALORIMETRY 
M: NEW REQUEST. 

A N.S. fcEYER ANL 

A : ACCURACY 3 - 5 PERCENT USEFUL I N SHORT TERM. 
0 : FOR CALCULATION OF THE EFFECTIVE ° U - 2 4 0 FOR 

SPONTANEOUS F I S S I O N MEASUREMENTS OF PU IN 
NUCLEAR MATERIALS SAFEGUARDS. 

1 6 4 4 1 . X 2 J A P K . U N I S H I DNC 7 6 2 C 1 7 

3 : D E T E C T I O N O C PU BY NEUTRCN C O I N C I D E N C E METHCD 
M: NEW R E Q U E S T . 

A N . S . BEYER ANL 

A : ACCURACY 3 - 5 PERCENT USEFUL IN SHORT TERM, 
o : FOB CALCULATION CF THE EFFECTIVE P U - 2 4 0 FCR 

SPONTANEOUS F I S S I O N MEASUREMENTS OF PU I N 
NUCLEAR MATERIALS SAFEGUARDS. 

1 6 4 6 2 5 . 3 MV 1 4 . 0 MEV Y . N A I TO JAE 

A : ACCURACY REQUIRED AT THERMAL I S 5 PERCENT, 10 
PERCENT ABOVE. 

0 : FOR BURN UP CALCULATION 0 C A PU LOADED THERMAL 
REACTOR. 

1 6 4 7 2 5 . 3 MV 1 0 . 0 MEV P . M C G R A T H 7 3 2 1 2 8 
OS THERMAL AND 10 PERCENT A : ACCURACY 3 PERCENT 

ABOVE THERMAL, 
o : FOR BURN UP CALCULATION AND PRODUCTION OF 

CM- ISOTOPES. 

"CAPTURE GAMMA RAY SPECTRUM 

A R .B .WALTON LAS 7 4 1 1 4 

a : ABSOLUTE SPECTRA REQUIRED. 
0 : = OR DEVELOPMENT OF NONDESTRUCTIVE ASSAY METI-ODS. 
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1 6 4 9 2 5 . 3 MV 1 " . C MEV 2 GER P . M C G R A T H 

A : A C C U R A C Y 3 P E R C E N T = 0R T H E R M A L AND 1C P E R C E N T 
ABOVE T H E R M A L . 

O : FOR B U R N UP C A L C U L A T I C N S . 

1 6 5 0 3 . 0 0 MFV 2 0 . C X 3 USA R . 3 . W A L T O N L A S 

u : ALSO REQUIRED c OP 14 MEV. INCIDENT NEUTRCNS. 
o: CALCULATIONS 0= MODERATING ASSEMBLIES FOR PU 

ASSAYS. 

5r5co¥55?ari5r===================:==========sfiE== 

J A P K . J N I S H I ° N C 

U : D E C A Y HEAT < W / G ) R E Q U I R E D . 
0 : A S S A Y OF PU 3Y CALO R I M E T RY 
M : NEW R E Q U E S T . 

il=S5|5TSfas=l5t==============================s5tf=cfFE= 

; A W . W . S T R O H M M.ND 

0 : FOR A C C U R A T E C A L O R I I E T R I C A S S A Y OF P U . 

1 0 . ? MEV 1 0 . C X 2 CCP V . K . M A R K O V GAC 

O : FOR P H C T O N U C L E A R A S S A Y O F P U . 

iri5i5iEiDP=ii!======="=GAM5i"===="=======Pi!il5s=E5§ll=slc == 

1654 1C .0 MEV 10 .CX 2 CCP V.K.MARKOV GAC 

o : FOR PHOTONUCLEAR ASSAY OF PU . 

irs5g5i£Turi5r"==="==§i55r===""m 

1655 1 0 . 0 MEV 1 0 . C X 2 CCP V.K.MARKOV GAC 

o : FOR PHOTONUCLEAR ASSAY CF PU. 

1656 4 . 0 C MEV 1 4 . 0 MEV 1 0 . X 3 JAP R . M I K I K K J 

a : TOTAL F I S S I O N Y I E L D PRODUCED BY BREMSSTRAHLUNG 
REQUIRED. Y I E L D MAY BE IN THE UNIT OF Y I E L D / 
ROENTGEN*NUCLEUS OR RELATIVE TO U - 2 3 8 OR OTHER 
PHOTOACT IVAT ION Y IELDS 

o: bREMSSTRAHLUNG CONVERTER < PREFERABLY T A ) OF 
S U F F I C I E N T THICKNESS TO STCP ELECTRONS. 
NON-DESTRUCTIVE ASSAY OF PU 

M: NEW REQUEST. 

1657 2 5 . 3 MV 1 0 . C MEV 10 .OX 1 GER 3 .MCGRATH KFK 

0 : =OR BURN UP CALCULATIONS. 

1658 2 5 . 3 MV 2 0 . O X 2 USA R.B.WALTON LAS 

a : ABSOLUTE SPECTRA REQUIRED. 
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 M E T H O D . 

1 6 5 9 2 0 . 0 K E V 1 0 . C MEV 1 C . C X 1 GER P . 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 . 

ff=55I|IC75M=1S3================̂  

1 E 6 0 0 . 5 X 1 J A P K . O N I S H L PNC 

a : D E C A Y H E A T < W/G ) R E Q U I R E D . 
0 : A S S A Y OF PU BY C A L O R I M E T R Y 
M : NEW R E Q U E S T . 
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1 6 6 1 2 5 . 3 " V 1 4 . C " E V Y . N A I T J J A E 

A : A C C U R A C Y R E Q U I R E D A T THERMAL I S P E R C E N T , 2C 
P E R C E N T A 5 " V E . 

A : = C'R BURN UP C A L C U L A T I O N NC A PU L O A D E D T H E R M A L 
R E A C T O R . 

1662 2 5 . 3 mv 1 0 0 . KEV R P . M C G R A T H K = K 

Q : CROSS S E C T I O N N E E D E D C G R 1 5 2 YEAR I S O M E R , 
o : c GR P R O D U C T I O N CF C M - 2 4 4 . 

1 6 6 3 2 5 . 3 MV 

1 6 6 4 2 5 . 3 MV 

1 0 . 0 « E V 

1 : . ? « E V 

M . Y A D A : I 7 6 2 C 2 6 

0 : NC MEASUREMENTS C= CAPTURE CFCSS SECTION BUT A FEW 
DATA OF F I S S I O N CROSS SECTION ARE A V A I L A B L E . 

FOR HIGHER BURN-U= CALCULATIONS 
M: NEW REQUEST. 

= CP HIGHER BURN-UP CALCULATIONS 
NEW REQUEST. 

5l = S^lTElG5=Iir= " N E U T C = P 1 1 SSICN CROSS 

1 6 6 5 2 5 . 3 MV I O C . K E V R P . M C G R A T H K F K 

Q: CROSS SECTION NEEDED =0R 152 YEAR ISOMER. 
0 : = OR PRODUCTION OF C M - 2 4 4 . 

1 6 6 6 2 5 . 3 «V 

s r m s m t r i z y 

1 0 . 0 MEV 

NEUTRON 

M.YADA : I 7 6 2 0 3 3 
Q : THE V A L U E OF NU A L S O W A N T E D . 
A: 10 PER CENT ACCURACY I S DESIRABLE FOR A P P L I C A T I O N , 
o : NO EXPERIMENTAL DATA. THE VALUES OF F I S S I O N CROSS 

SECTION AND NU ARE KNOWN W1 T HIN AN ERROR OF 5 PER 
CENT AT 2 5 . 3 MV. 
B U R N - U P A N A L Y S I S OF F A S T BREEDER R E A C T O R S 

M: NEW R E Q U E S T . 

CAPTURE CROSS SECT I ON 

1 6 6 7 2 5 . 3 MV 10.0 "EV GER P.MCGRATH K C K 

0 : FQR PRODUCTION C c CM-

1 6 6 8 2 5 . 3 MV 2 . 0 C MEV 
T A 

P M.YADA 
K , E B I Z U K A 

Q : T O T A L , E L A S T I C AND I N E L A S T I C CROSS S E C T I O N S ARE 
ALSO REQUIRED BY K . E B I Z U K A T I T . 

A : 1C PER CENT ACCURACY FOR 25 MV. 
2 C PER CENT A C C U R A C Y FOR H I G H E R ENERGY R E G I O N . 

O : B U R N - U P A N A L Y S I S O C F A S T BREEDER R E A C T O R S 
M : NEW R E Q U E S T . 

IpASMTciOfi'is"" =RfDl555= =ElBi5Bl=EBSig=liEnSS==== 

1 6 6 9 2 5 . 3 MV 1 0 . C MEV GER P.MCGRATH K CK 

0 : FOR NEUTRON SOURCE CALCULATIONS. 

v ^ i m w n r 
==Ei?f5iressiriiciiB5== 

1 6 7 0 2 5 . 3 MV 

96"55T5S=fSr" 

1 0 . 0 MEV M 

A : 
2 

O : F1 
M: 

M•YADA N C I 

PER CENT ACCURACY FOR 2 5 . 3 MV. 

M: NEW REQUEST . 

C A P T U R E " C R O S S " S E C T TON 

1 6 7 1 2 5 . 3 MV 

f6=Eo5!os=l5r="=== 

1 0 . 0 MEV 

= = = S I 5 F B 5 I R 

A: 
0: 

M.YADA 

1 0 PER CENT ACCURACY FOR 2 5 . 3 

NEW R E Q U E S T . 

=EIB?0R!"E§55I=I1E?!BN" 

2 0 PER CENT ACCURACY FOR HIGHER ENERGY REGION. 
FOR HIGHER BURN-UP CALCULATIONS 

1672 2 5 . 3 MV 1 0 . 0 MEV J A P M.YADA NF I 

A : 10 PER CENT ACCURACY FOR 25 MV. 
2 C PER CENT ACCURACY FOR HIGHER ENERGY REGION, 

o : FOR HIGHER BURN-UP CALCULATIONS 
M: NEW REQUEST. 
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Review Reports "by INDC and NEANDC 

The two technical subcommittees of the International Nuclear 
Data Committee (INDC), the Subcommittee on Nuclear Standard Reference 
Data and the Subcommittee on Discrepancies in Important Nuclear Data 
and Evaluations have assumed a continuing responsibility for the 
review of particularly important nuclear data. The Nuclear Energy 
Agency Nuclear Data Committee (NEANDC) has a similar Subcommittee on 
Standard Reference Data and Discrepancies with reviewing responsibilities 
similar to those of the two INDC Subcommittees. These Subcommittees 
of INDC and NEANDC cooperate in establishing and updating a common file 
of review reports. 

The following quantities requested in WRENDA are under review 
by INDC and/or NEANDC: 

Quantity Reviewed by: 
INDC NEANDC 

H(n,n) 
6Li(n,cc) 
10. B(n,a) 
12C(n,n) 
197Au(n,Y) 
235U(n,f) 
252Cf-N(E) 
252Cf - Z 

T l / 2 of 233U, 238PU, 241pu 

of 239Pu 
Thermal parameters ( 2 3 3U, 235U, 239Pu, 241Pu 

thermal fission cross sections, U and TJ) 

x 

x 

X 
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Quantity Reviewed by: 
INDC NEANDC 

239Pu (n,f) ( > 100 eV), 238U (n,f) (above 
threshold X239Pu/23^J and 2 3 8u/ 2 3 5 U fission 
cross section ratios x 

x 239Pu(n,f) (15 eV - 100 keV), 
233U(n,f) (100 keV - 10 MeV, - x 
239Pu/235U and 233U/235U fission cross section 

ratios - x 
23®U(n,f) and 23®U/23^U fission cross section 

ratio (threshold - 20 MeV) - x 

238U(n,y) and 238U(n,Y)/235U (n,f) ratio 
( >100 eV) x 

238U (n,y) (l keV - 1 MeV) and resolved 

resonance parameters x x 

a-values for 235U and 239Pu ( >100 eV) x 

Resonance parameter data of 23^U and 239Pu x -

Resonance parameter data of 23®U x x 

v-values for 235U,238U ard239Pu x x 
2 3 8U (n,n«) x 

23®U(n,n') (particularly for 45 keV state and 
for energy range 1-3 MeV) - x 
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Quantity Reviewed by 
INDC NEANDC 

o of Cr, Fe and ITi ( >100 eV) x x ny 

23Na capture and total cross sections in 
3 keV resonance x -

P for 2.85keV resonance in 23Na - x Y 

Energy spectrum of fission neutrons of 23"\j, 
238U and 239Pu 

Fission product nuclear data x -

Transactinium isotope nuclear data (TUB) x -

Reactor dosimetry cross sections x -

Discrepancies and gaps in major CPND for fusion, 
(D,T)t (T,T), etc. x 

Delayed neutron emitters: 232Th, 233U, 
238U, 239Pu, 24QPu, 241Pu 

Delayed neutron yield for 238U (2-3 MeV) - x 
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When requests for these quantities appear in WRENDA, under 
status comments,reference is made to the fact that these quantities 
are under review so that anyone interested in these quantities can 
get the latest information "by obtaining the appropriate review. 
Exceptions to this are requests for fission product and transactinium 
isotope nuclear data. Since the requests for these data are so 
numerous it has been decided to just make the general statement 
that these data are under continuous review by INDC and to omit 
reference to such review from the request list. 

Requests for the latest information on quantities under review 
should be sent to Dr. J.J. Schmidt, INDC Scientific Secretary, 
Nuclear Data Section, International Atomic Energy Agency, P.O.Box 590, 
A-1011 Vienna, Austria. 
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ARG A R G E N T I N A 
AUL A U S T R A L I A 
AUS A U S T R I A 
BAN BANGLA D E S H 
BLG B E L G I U M 
BUL B U L G A R I A 
BZL 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 FEDERAL R E P U B L I C OF GERMANY 
HUN HUNGARY 
I N D I N D I A 
I S L I S R A E L 
I T Y I T A L Y 
J A P JAPAN 
NED NETHERLANDS 
NOR NORWAY 
P C L POLAND 
RUM ROMANIA 
SAF R E P U B L I C OF SOUTH A F R I C A 
S F F I N L A N D 
SWD SWEDEN 
SWT S W I T Z E R L A N D 
T U K TURKEY 
UK U N I T E D K I N G D O M 
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 R E S E A R C H AND D E V E L . C E N T . , A B E R D E E N , M D . USA 
AE A K T I E B O L A G E T A T O M E N E R G I , S T U D S V I K SWD 
AEC ENERGY RESEARCH & D E V E L O P . A D M I N . , W A S H I N G T O N , DC USA 
A I A T O M I C S I N T E R N A T I O N A L , CANOGA P A R K , C A L I F O R N I A USA 
AKA A S E A - A T O M , V A E S T E R A S SWD 
ALD UK AWRE, ALDERMASTON UK 
ALK ALKEM GMBH, L E O P O L D S H A F E N GER 
ANC A E R O J E T NUCLEAR C O R P . . I D A H O F A L L S , I D A H O USA 
ANL ARGONNE N A T I O N A L L A B O R A T O R Y , L E M O N T , I L L I N O I S USA 
ARL AEROSPACE R E S . L A B S , W R I G H T - P A T T E R S O N A I R - F O R C E B A S E , O H I O USA 
A T I A T O M I N S T . DER 0 E S T E P R E I C H I S C H E N H O C H S C H U L E N , V I E N N A AUS 
AUA A U S T R A L I A N AEC RESEARCH E S T A B L I S H M E N T , LUCAS H E I G H T S AUL 
AUB AUBURN U N I V E R S I T Y , ALABAMA USA 
AUW ANDRAH U . , NUCLEAR R E S E A R C H L A B . , W A - T A I R I N D 
BAC B U L G A R I A N ACADEMY OF S C I E N C E S , S O F I A BUL 
BET W E S T I N G H O U S E , B E T T I S A T O M I C POWER L A B . , P I T T S B U R G H , P A . 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 BRCOKHAVEN N A T I O N A L L A B O R A T O R Y , U P T O N , NEW YORK USA 
BNW B A T T E L L E NORTHWEST L A B O R A T O R Y , R I C H L A N D , WASHINGTON USA 
BOL C O M I S I ON N A C I O N A L DE E N E R G I A A T O M I C A , BOLOGNA I T Y 
BOR BORDEAUX U N I V E R S I T Y FR 
ERC CEN BRUYERE L E CHAT EL FP. 
BRK U N I V E R S I T Y OF C A L I F O R N I A , LAWRENCE B E R K E L E Y L A B . BERKELEY USA 
BUC I N S T I T U T E FOR A T O M I C P H Y S I C S , B U C H A R E S T RUM 
BUQ B I S H O P ' S U N I V E R S I T Y , QUEBEC CAN 
CAD C A D A R A C H E , B O U C H E S - D U - R H O N E FR 
CAS CENTRO D I S T U D I NUCLEAR I DELLA C A S A C C I A , ROME I T Y 
CCP S O V I E T U N I C N CCP 
CNA CEKMECE NUCLEAR RESEARCH C E N T E R , I S T A N B U L TUK 
COL C O L U M B I A 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 L A B O R A T O R I E S , O N T A R I O CAN 
CSE CASE I N S T I T U T E OF T E C H N O L O G Y , C L E V E L A N D , O H I O USA 
CUL CULHAM L A B O R A T O R Y , U N I T E D K INGDOM UK 
DEB ATCMMAG KUTATO I N T E Z E T , DEBRECEN HUN 
DKF DUKE U N I V E R S I T Y , DURHAM, NORTH C A R O L I N A USA 
DRF DOW C H E M I C A L C O M P A N Y , ROCKY F L A T S , COLORADO USA 
DUB J O I N T I N S T I T U T E FOR NUCLEAR R E S E A R C H , DUBNA Z Z Z 
FAR CEA F O N T E N A Y - A U X - R O S E S , S E I N E FR 
FE F U J I E L E C T R I C J A P 
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 , O B N I N S K CCP 
FOA RESEARCH I N S T I T U T E OF N A T I O N A L D E F E N S E , STOCKHOLM SWD 
FRK J . W . G O E T H E U N I V E R S I T Y , F R A N K F U R T GER 
GA GENERAL A T O M I C , S A N 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 G E O - AND A N A L Y T I C C H E M I S T R Y , MOSCOW CCP 
GEB GENERAL E L E C T R I C , BRDO, S U N N Y V A L E , C A L I F . USA 
GEL B . C . M . N . E U R A T O M , GEEL EUR 
GEV GENERAL E L E C T R I C C O . , V A L L E C I T O S , C A L I F . USA 
G I T GEORGIA I N S T I T U T E OF T E C H N O L O G Y , A T L A N T A , GEORGIA USA 
GLS U N I V E R S I T Y OF GLASGOW, S C O T L A N D UK 
GOE U N I V E R S I T Y OF G O E T T I N GEN GER 
GRE CEA AND U N I V E R S I T Y , GRENOBLE FR 
GRT GUL C R A D I A T I O N T E C H N O L O G Y , 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 A T O M I C ENERGY RESEARCH E S T A B L I S H M E N T , HARWELL UK 
HED 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 . , R I C H L A N D , WASH. USA 
HFA T E C H N I O N H A I F A I S L 
HLS U N I V E R S I T Y OF H E L S I N K I S F 
HOK H O K K A I D O U N I V E R S I T Y J A P 
HRV HARVARD U N I V E R S I T Y , C A M B R I D G E , MASS USA 
I A E I N T E R N A T I O N A L A T O M I C ENERGY A G E N C Y , V I E N N A UNO 
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I E N I N S T I T U T O DE E N G E N H A R I A N U C L E A R , R I O DE J A N E I R O B Z L 
I F U I N S T I T U T F I Z I K I AN U K R A I N S K O I S S R . K I E V CCP 
I I T I L L I N O I S I N S T I T U T E O F T E C H N O L O G Y , C H I C A G O , I L L I N O I S USA 
I J I I N S T I T U T J A D E R N Y K H I S S L E D O V A N I J , K I E V CCP 
I R K I N S T I T U T FUER R A D I U M F O R S C H U N G UNO K E R N P H Y S I K , V I E N N A AUS 
I R T I N T E L C O M R A D I A T I O N T E C H N O L O G Y , SAN D I E G O , C A L I F . USA 
JAE J A P A N A T O M I C E N E R G Y R E S E A R C H I N S T I T U T E , T OKA I J A P 
J A P J A P A N J A P 
J U L K E R N F O R S C H U N G S A N L A G E , J U E L I C H GER 
J Y V J Y V A E S K Y L A E U N I V E R S I T Y S F 
KAP KNOLLS A T O M I C POWER L A B O R A T O R Y , S C H E N E C T A D Y , NEW YORK USA 
KFK 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 GER 
KGU G O S U D A R S T V E N N Y J U N I V E R S I T Y , K I E V C C P 
K I G G K S S , G E E S T H A C H T GER 
K I L U N I V E R S I T Y OF K I E L GER 
KKU K I N K I U N I V E R S I T Y A T O M I C E N E R G Y R E S E A R C H I N S T I T U T E J A P 
KOS K O S S U T H U N I V E R S I T Y , D E B R E C E N HUN 
KTO KYOTO U N I V E R S I T Y J A P 
KTY U N I V E R S I T Y OF K E N T U C K Y , L E X I N G T O N , K E N T U C K Y USA 
KUR I . V . K U R C H A T O V A T O M I C E N E R G Y I N S T . , MOSCOW CCP 
KYU K Y U S H U U N I V E R S I T Y , FUKUOKA J A P 
L A S 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 , NEW M E X I C O USA 
L O U U N I V E R S I T Y OF L O D Z , L O D Z P O L 
L R L L A W R E N C E L I V E R M O R E L A B O R A T O R Y , L I V E R M O R E , C A L I F O R N I A USA 
L T I L O W E L L T E C H N O L O G I C A L I N S T I T U T E , L O W E L L , M A S S . U S A 
MAP M I T S U B I S H I A . P . I . , I N C . J A P 
MCM MCMASTER U N I V E R S I T Y , H A M I L T O N , O N T A R I O CAN 
MGT M I C H I G A N T E C H N O L O G I C A L U N I V E R S I T Y USA 
MHG U N I V E R S I T Y OF M I C H I G A N USA 
M I T M A S S A C H U S E T T S I N S T I T U T E OF T E C H N O L O G Y , C A M B R I D G E , M A S S . U S A 
MND MOUND L A B O R A T O R Y , M I A M I S B U R G , O H I O U S A 
MOL C . E . N . , MOL B L G 
MTR I D A H O N U C L E A R C O R P . , I D A H O F A L L S , I D A H O U S A 
MUA M U S L I M U N I V E R S I T Y , A L I G A R H I N D 
MUN T E C H . H O C H S C H U L E , M U E N C H E N GER 
NBS N A T I O N A L B U R E A U OF S T A N D A R D S , W A S H I N G T O N , D . C . USA 
NDC NEA N U C L E A R D A T A C O M P I L A T I O N C E N T E R , S A C L A Y , F R A N C E Z Z Z 
N E L U . S . ARMY N U C L E A R E F F E C T S L A B O R A T O R Y , A B E R D E E N , M A R Y L A N D U S A 
NEU U N I V E R S I T Y OF N E U C H A T E L SWT 
N F I N U C L E A R F U E L I N D U S T R I E S . J A P 
N I G N I P P O N A T O M I C I N D U S T R Y G R O U P J A P 
NPL N A T I O N A L P H Y S I C A L L A B O R A T O R Y , T E D D I N G T O N UK 
NRD U . S . N A V A L R A D I O L O G I C A L D E F E N S E L A B . , S A N F R A N C I S C O U S A 
NYU NEW YORK U N I V E R S I T Y , NEW YORK C I T Y U S A 
OHO O H I O U N I V E R S I T Y , A T H E N S , O H I O . USA 
ORE U N I V E R S I T Y OF O R E G O N , E U G E N E , OREGON U S A 
ORL OAK R I D G E . N A T I O N A L L A B O R A T O R Y , T E N N E S S E E U S A 
OSL U N I V E R S I T Y OF O S L O NOR 
P A D 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 t I N C L . O R S A Y ) P A R I S F R 
P E L AE B O A R D , P E L I N D A B A , P R E T O R I A S A F 
PNC POWER R E A C T O R AND N U C L E A R F U E L D E V . C O R P . , T O K A I - M U R A J A P 
P T N P R I N C E T C N U N I V E R S I T Y , P R I N C E T O N , N . J . USA 
RAM A T O M I C E N E R G Y C E N T R E , R A M N A , DACCA BAN 
RCN REACTOR C E N T R U M N E D E R L A N D , P E T T E N N E D 
REH R E H O V O T H L A B . , I S R A E L A E C . I S L 
R I K H L O P I N R A D I U M I N S T I T U T E , L E N I N G R A D C C P 
R I S R I S O , R O S K I L D E D E N 
RL R I C H L A N D O P E R A T I O N S O F F I C E , R I C H L A N D , W A S H I N G T O N U S A 
ROS R O S S E N D O R F BE I D R E S D E N DDR 
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F P I R E N N S E L A E R P O L Y T E C H N I C I N S T I T U T E . T R O Y , NEW YORK USA 
RUM ROMANIA RUM 
SAC C . E . N . S A C L A Y , G I F - S U R - Y V E T T E F R 
SAE SUMITOMO A T O M I C E N E R G Y I N D U S T R I E S , L T D . , TOKYO J A P 
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 . , LA JOL l . A , C A L I F O R N I A USA 
SAS U N I V . OF S A S K A T C H E W A N , SASKATOON CAN 
SGA O E S T . S T U D I E N G E S . F . A T O M E N E R G I E , V I E N N A AUS 
SOR SOREQ RESEARCH C E N T E R , Y A V N E I S L 
SRE S I E M E N S R E A K T O R E N T W I C K L U N G , ERLANGEN GER 
SRL SAVANNAH R I V E R L A B O R A T O R I E S , A I K E N , S . C . USA 
SUN SOUTHERN U N I V E R S I T I E S NUCLEAR I N S T . , F A U R E , CAPE P R O V . S A F 
SWD SWEDEN SWD 
T H D . T E C H . H O C H S C h U L E , DARMSTADT GER 
T I T TOKYO I N S T I T U T E OF TECHNOLOGY J A P 
TNC T E X A S NUCLEAR C O R P O R A T I O N , A U S T I N , T E X A S USA 
TOS T O S H I B A R E S E A R C H AND DEVELOPMENT CENTER J A P 
TRM BHABHA A T O M I C R E S E A R C H C E N T R E , TROMBAY I N D 
T U D D R E S D E N , T E C H N I C A L U N I V E R S I T Y AT D R E S D E N AND P I R N A DDR 
UK U N I T E D K INGDOM UK 
UKW 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 . , UKAEA UK 
UMK U N I C N M I N I ERE DU HAUT K A T A N G A , B R U S S E L S BLG 
UPP U N I V E R S I T Y OF U P P S A L A SWD 
USA U N I T E D S T A T E S OF A M E R I C A USA 
USP U N I V E R S I T Y OF SAO P A U L O , SAO PAULO B Z L 
VDN CENTRAL BUREAU DER V . D . E . N . , ARNHEM NED 
W I N UK A T O M I C ENERGY E S T A B L I S H M E N T , W I N F S I T H UK 
W I S U N I V E R S I T Y OF W I S C O N S C N , M A D I S O N , W I S C O N S O N USA 
WMU WESTERN M I C H I G A N U N I V E R S I T Y USA 
WUR E I D G . I N S T I T U T FUER R E A K T O R F O R S C H U N G , W U E R E N L I N G E N SWT 
WWA WARSAW U N I V E R S I T Y POL 
YAL Y A L E U N I V E R S I T Y , NEW H A V E N , C O N N E C T I C U T USA 
YOK R I K K Y O U N I V E R S I T Y , YOKOSUKA J A P 
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A K I M O T O , T . 
H O K K A I D O U N I V E R S I T Y 
S A P P O R O - S H I 
H O K K A I D O 0 6 C 
J A P A N 

C A S W E L L , R . S . 
O 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 B U R E A U O C S T A N D A R D S 
W A S H I N G T O N , D . C . 2 0 2 3 4 
U . S . A . 

B A R R E , J . Y . 
D P R M A - S E C P R - C E N T R E D 1 E T U D E S 

N U C L E A I R E S DE C A D A R A C H E . C . E . A . 
8 . P . 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 

C I E R J A C K S , S . 
I N S T I T U T F U E R A N G E W A 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 = 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 

B E N Z I . V . 
D I R E C T O R , N U C L E A R D A T A AND 

C A L C U L A T I O N S L A B O R A T O R Y 
C E N T R O 0 1 C A L C O L O D E L C . N . E . N . 
V I A M A Z Z I N I 2 
1 - 4 0 1 3 8 B O L O G N A 
I T A L Y 

B E Y E R . N . S . 
ARGONNE N A T I O N A L L A B O R A T O R Y 
9 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 
U . S . A . 

B E Y N O N . T . D . 
U N I V E R S I T Y OF B I R M I N G H A M 
P . O . B O X 3 6 3 
B I R M I N G H A M , B I S 2 T T 
U N I T E D K I N G D O M 

B H A T . M . 
N A T I O N A L N E U T R O N C R O S S S E C T I O N C E N T E R 
B R O O K H A V E N N A T I O N A L L A B O R A T O R Y 
U P T O N , NEW Y O R K 1 1 9 7 3 
U . S . A . 

C L I F F O R D , C . 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 
P . O . BOX X 
OAK R I O G E , T E N N E S S E E 3 7 8 3 0 
U . S . A . 

C S I K A I , J . 
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 
K O S S U T H U N I V E R S I T Y 
P . O . B O X 1 0 5 
H - 4 C C 1 D E B R E C E N 
H U N G A R Y 

D A H L B E R G . R . H . 
G E N E R A L A T O M I C 
P . O . BOX 8 1 6 C 8 
S A N D I E G O . C A L I F O R N I A 9 2 1 3 8 
U . S . A . 

D A R V A S . D . 
I N S T I T U T F U E R R E A K T O R E N T W I C K L U N G 
K E R N F O R S C H U N G S A N L A G S J U E L I C H 
P O S T F A C H 3 6 5 
0 - 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 E T O N . D . 
C E N T R E D* E T U D E S N U C L E A I R E S 
B . P . N O . 6 
= - 9 2 2 6 0 F O N T E N A Y AUX ROSES 
F R A N C E 

D A V E Y , W. 
L O S 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 
P . O . 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 
U . S . A . 

B R U N N E R , J . 
P H Y S I K - A B T E I L U N G 
E I D G . I N S T I T U T FUER R E A K T O R ^ O R S C H U N G 
C H - 5 3 0 3 W U E R E N L I N G E N 
S W I T Z E R L A N D 

B U T L E R , J . 
R E A C T O R S H I E L D I N G GROUP 
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 O M 

C A M P B E L L , C . 6 . 
H E A D , F A S T R E A C T O R P H Y S I C S D I V I S I O N 
B U I L D I N G A . 3 2 
A T O M I C E N E R G Y 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 , G . 
C E N T R E 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 MOL 
B E L G I U M 

DE T R O Y E R , A . 
U N I O N M I N I E R E D U H A U T K A T A N G A 
6 , RUE MCNTAGNE DU P A R C 
B R U S S E L S . B E L G I U M 

D E V 1 L L E R S , C . 
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 . P . NO 2 
F — 9 1 1 9 0 G I F SUR Y V E T T E 
F R A N C E 
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D U D Z I A K , 0 . 
L O S AL AMOS S C I E N T I F I C L A B O R A T O R Y 
P . O . B O X 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 
U . S . A . 

P a g e 2 

H A E G G B L O M , H . 
S E C T I O N C 0 R REACTOR P H Y S I C S 
AS A T Q M E N E R G I 
S - 6 1 1 0 0 S T U D SV I K 
SWEDEN 

E B I Z U K A , K . 
TOKYO I N S T I T U T E OF T E C H N O L O G Y 
H O K A Y A M A . M E G U R O - K U 
TOKYO 1 5 2 
J A P A N 

H A I G H T , R . 
L A W R E N C E L I V E R M O R E L A B O R A T O R Y 
P . O . BOX BOB 
L I V E P M O R E , C A L I F O R N I A 9 4 5 5 0 
U . S . A . 

E H R L I C H . R . 
M A N A G E R . A D V A N C E D D E V E L O P M E N T 

ACT I V I T Y 
K N C L L S A T O M I C POWER L A B O R A T O R Y 
P . O . S O X 1 0 7 2 
S C H E N E C T A D Y . N . Y . 1 2 3 0 1 
U . S . A . 

E 9 T E K , C . 
C E K M E C E N U C L E A R R E S E A R C H C E N T E R 
P . K . 1 . H A V A AL AN I , I S T A N B U L 
TURKEY 

H A N N A , G . C . 
P H Y S I C S D I V I S I O N 
C H A L K R I V E R N U C L E A R L A B O R A T O R I E S 
A T O M I C ENERGY 0 = C A N A D A L I M I T E D 
C H A L K R I V E R , O N T A R I O 
CANADA 

H A N S E N . G . E . 
L O S 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 
P . O . 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 
U . S . A . 

F A B R Y . A . 
C E N T R E D ' E T U D E DE L ' E N E R G I E N U C L E A I R E 
3 - 2 4 0 0 MOL 
B E L G I U M 

F O R T . E . 
C E N T R E D* E T U D E S N U C L E A I R E S DE 

C A D A R A C H E 
B . P . 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 

G A 9 G , G . B . 
E X P E R . R E A C T O R P H Y S I C S S E C T I O N 
E N G I N E E R I N G H A L L N O . 1 
B . A . R . C . . T R O M B A Y 
BOMBAY 4 0 0 0 8 5 
I N D I A 

G E R W I N , H . 
I N S T I T U T F U E R R E A K T O R E N T W I C K L U N G 
K E R N F O R S C H U N G S A N L A G E J U E L I C H GMBH 
P O S T F A C H 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 O C GERMANY 

H E M M I G • P . B . 
D I V I S I O N OF REACTOR D E V E L O P M E N T 

AND T E C H N O L O G Y 
E N E R G Y R E S E A R C H & D E V E L O P . A O M I N . 
ENERGY R E S . 4 D E V E L O P . A D M I N . 
W A S H I N G T O N , D . C . 2 0 5 4 5 
U . S . A . 

H I S A T A K E , K . 
TOKYO I N S T I T U T E 0 = T E C H N O L O G Y 
H O K A Y A M A , M E G U R O - K U 
T O K Y O 1 5 2 
J A P A N 

H J A E R N E . L . 
A S E A - A T O M 
BOX 5 3 
S 7 2 1 0 4 V A E S T E R A S 1 
SWEDEN 

H O E J E R U P . C . F . 
R E A C T O R P H Y S I C S D E P A R T M E N T 
R E S E A R C H 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 

G O E L . B . 
I N S T I T U T F U E R N E U T R C 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 R 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 O P GERMANY 

G O L O V I N . I . N . 
I . V . 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 

E N E R G Y 
MOSCOW D - 1 8 2 
U . S . S . R . 

H O J U Y A M A . T . 
M I T S U B I S H I A . P . I . , I N C . 
1 - 2 9 7 K I T A B U K U R O - C H O 
O M I Y A - S H I , S A I T A M A — K E N 3 3 0 
J A P A N 

H O P K I N S . G . 
G E N E R A L A T C M I C 
P . O . B O X 8 1 6 0 8 
S A N D I E G O . C A L I F O R N I A 9 2 1 3 8 
U . S . A . 
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H U T C H I N S . B . 
G E N E R A L E L E C T R I C C O . 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 
U . S . A . 
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K O V A L E N K O , S . S . 
R A D I E V Y J I N S T I T U T V . G . K H L O P I N A 
UL . R E N T G E N A 1 
L E N I N G R A D P - 2 2 
U . S . S . R . 

1 1 J I M A , S . 
N I P P O N A T O M I C 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 

1 1 J I M A . T . 
J A P A N A T O M I C ENERGY R E S E A R C H I N S T I T U T E 
T O K A I R E S E A R C H E S T A B L I S H M E N T 
T O K A I - M U R A , N A K A - G U N 
I B A R A K I —KEN 3 9 1 - 1 1 
J A P A N 

I O K I , K . 
M I T S U B I S H I A . P . I . , I N C . 
1 - 2 9 7 K I T A B U K U R O - C H O 
O M I Y A - S H I , S A I T A M A - K E N 3 3 0 
J A P A N 

I S L A M , M . M • 
A T O M I C E N E R G Y C E N T R E 
P . O . B O X 1 6 4 
R A M N A , DACCA 
B A N G L A D E S H 

I S Y A R , A . 
CEKMECE N U C L E A R R E S E A R C H C E N T E R 
P . K . 1 . HAVA A L A N I , I S T A N B U L 
T U R K E Y 

K A N D A , Y . 
K Y U S H Y U U N I V E R S I T Y 
FUKUOK A— S H I 8 1 2 
J A P A N 

K A S A I , M . 
M I T S U B I S H I A . P . I . , I N C . 
1 - 2 9 7 K I T A B U K U R O - C H O 
O M I Y A - S H I , S A I T A M A - K E N 3 3 0 
J A P A N 

K A T S U R A G I , S . 
D I V I S I O N OF R E A C T O R E N G I N E E R I N G 
J A P A N A T O M I C ENERGY R E S E A R C H I N S T I T U T E 
T O K A I R E S E A R C H E S T A B L I S H M E N T 
T O K A I - M U R A . N A K A - G U N 
I B A R A K I - K E N 3 9 1 - 1 1 
J A P A N 

K A W A I , M . 
N I P P O N A T O M I C 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 U E C H L E . M . 
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 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 = A C H 3 6 4 0 
D—75 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 . H . 
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 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 

L E E , J . D . 
L A W R E N C E L I V E R M O R E L A B O R A T O R Y 
P . O . BOX 8 0 8 
L I V E R M O R E , C A L I F O R N I A 9 4 5 5 0 
U . S . A . 

L E F V E R T . T . 
N A T I O N A L D E F E N C E R E S E A R C H I N S T I T U T E 
D E P A R T M E N T 2 
F A C K 
S 1 0 4 5 0 S T O C K H O L M 8 0 
SWEDEN 

M A E N E , N . 
C E N T R E 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 C 0 MOL 
B E L G I U M 

M A C K L I N , R . L . 
OAK R I D G E N A T I O N A L L A B O R A T O R Y 
P . O . BOX X 
OAK R I D G E , T E N N E S S E E 3 7 8 3 0 
U . S . A . 

M A E R K L . 
S I E M E N S R 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 - 8 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 

M A 1 E N S C H E I N . F . C . 
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 
P . O . B O X X 
OAK R I D G E . T E N N E S S E E 3 7 8 3 0 
U . S . A . 

M A R K O V . V . K . 
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 
MOSCOW 
U . S . S . R . 



M A T S U N O B U . H . 
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 . 
2-6-1 K A J I C H O , C H I Y O O A K U 
T O K Y O 1 0 1 
J A P A N 

MC C R A C K E N . G . D . 
C U L H A M L A B O R A T O R Y 
U . K . A . E . A . 
A B I N G D O N , O X O N . 0 X 1 4 3 D B 
U N I T E D K I N G D O M 

MC C R O S S O N . F . J . 
E . I . D U P O N T DE NEMOURS A C O . I N C . 
S A V A N N A H R I V E R L A B O R A T O R Y 
P . O . BOX 1 1 7 
A I K E N , SOUTH C A R O L I N A 2 9 8 0 1 
U . S . A . 

MC E L R O Y , W . N . 
H A N F O P O 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 
P . O . B O X 1 9 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 
U . S . A . 

MC G R A T H . P . 
I N S T I T U T F U E R ANGEWANDTE 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 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 

MC N A L L Y . J . R . 
OAK R I D G E N A T I O N A L L A B O R A T O R Y 
P . O . BOX X 
OAK R I D G E , T E N N E S S E E 3 7 8 3 0 
U . S . A . 

M I C H A U D O N . A . 
C E N T R E D ' E T U D E S DE 

B R U Y E R E S - L E - C H A T E L 
B . P . N O . 6 1 
F — 9 2 1 2 0 MCNTROUGE 
F R A N C E 

M I K I , R . 
A T O M I C E N E R G Y R E S E A R C H I N S T I T U T E 
K I N K I U N I V E R S I T Y 
KOWAKAE H I G A S H I 
O S A K A - S H I 5 7 7 
J A P A N 

M I L L E R . O . A . 
I . V . 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 

E N E R G Y 
MOSCOW D - 1 8 2 
U . S . S . R . 

M O T Z , H . T . 
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 O S S C I E N T I F I C L A B O R A T O R Y 
P . O . 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 
U . S . A . 
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M U R A T A , T . 
N I P P O N A T O M I C 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 10 
J A P A N 

N A I T O . Y . 
J A P A N A T O M I C ENERGY R E S E A R C H I N S T I T U T E 
TO K A I R E S E A R C H E S T A B L I S H M E N T 
T O K A I - M U R A , N A K A - G U N 
I B A R A K I - K E N 3 9 1 - 1 1 
J A P A N 

N A K A M U R A . H . 
F U J I E L E C T R O N I C COMPANY 
1 - 1 T A N A B 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 . P . 
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 
C . B . N . M . 
S T E E N W E G N A A R R E T I E 
G E E L 
B E L G I U M 

N I K O L A E V . M . N . 
I N S T I T U T E OF P H Y S I C S A N D 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 
U . S . S . R . 

N I S I M U R A , T . 
M I T S U B I S H I A . P . I . , I N C . 
1 - 2 9 7 K I T A B U K U R O - C H O 
O M I Y A - S H I , SA I T A M A - K E N 3 3 0 
J A P A N 

O H T A . M . 
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 8 1 2 
J A P A N 

O K A S H I T A . H . 
J A P A N A T O M I C ENERGY R E S E A R C H I N S T I T U T E 
T O K A I R E S E A R C H E S T A B L I S H M E N T 
T O K A I — M U R A , N A K A - G U N 
I B A R A K I - K E N 3 9 1 - 1 1 
J A P A N 

O N I S H I . K . 
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 W O R K S , 
POWER R E A C T O R A N D 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 O N 
M U R A M A T S U , T O K A I — M U R A , 
I B A R A K I - K E N 3 1 9 - 1 1 
J A P A N 
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O R P H A N , V . J . 
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 . 
P . O . B O X 2 3 5 1 
1 2 C C 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 
U . S . A . 

O I T O N , G . T . 
R I C H L A N D O P E R A T I O N S O F F I C E 
P . O . B O X 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 
U . S . A . 

P E R E Y , F . G . 
OAK R I D G E N A T I O N A L L A B O R A T O R Y 
P . O . BOX X 
OAK R I D G E , T E N N E S S E E 3 7 8 3 0 
U . S . A . 

P E R R Y , A . M . 
OAK R I D G E N A T I O N A L L A B O R A T O R Y 
P . O . BOX X 
OAK R I D G E , T E N N E S S E E 3 7 8 3 0 
U . S . A . 

P H I L I S , C . 
C E N T R E D* E T U D E S DE 

P . R U Y E P E S - L E - C H A T E L 
B . P . N O . 6 1 
F - 9 2 1 2 C MCNTSOUGH 
F R A N C E 

R A P E A N U , S . 
S T A T E C O M M I T T E E FOR N U C L E A R ENERGY 
° . 0 . B O X 5 2 0 3 
B U C H A R E S T - M A G U R E L E 7 C 0 0 
R O M A N I A 

R O S E , B . 
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 ENERGY 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 D C O T 
B E R K S 0 X 1 1 CRA 
U N I T E D K I N G D O M 

S A S A K I , M . 
M I T S U B I S H I A . P . I . , I N C . 
1 - 2 9 7 K I T A 8 U K U R 0 - C H 0 
C M I Y A - S H I , SA I T A M A - K E N 3 3 0 
J A P A N 

S C H N E I D E R , V . 
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 0 1 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 O C GERMANY 

S E K I , Y . ( J A E ) 
J A P A N A T O M I C ENERGY R E S E A R C H I N S T I T U T E 
T O K A I R E S E A R C H E S T A B L I S H M E N T 
T O K A I - M U P A , N A K A - G U N 
I 3 A R A K I - K E N 3 9 1 - 1 1 
J A P A N 

SEK I . V . < M A P I 
M I T S U B I S H I A . P . I . , I N C . 
1 - 2 9 7 K I T A B U K U O O - C H O 
O M I Y A - S H I , S A I ^ A M A - K E N 3 3 0 
J A P A N 

S H I M O J I M A , H . 
POWER AND C O N T R O L L A B . 
T O S H I B A R E S E A R C H AND D E V E L O P M E N T 

C E N T R E K O M U K A I T O S H I B A - C H O 
S A I W A I - K U , K A W A S A K I - S H I 
K A N G A W A - K E N 2 10 
J A P A N 

S H I N D O , R . 
J A P A N A T O M I C E N E R G Y R E S E A R C H I N S T I T U T E 
T O K A I R E S E A R C H E S T A B L I S H M E N T 
T O K A I - M U R A , N A K A - G U N 
I B A R 8 K I - K E N 3 9 1 - 1 1 
J A P A N 

S K V O R T S O V , S . A . 
I . V . K U F C H A T O V I N S T I T U T E OF A T O M I C 

E N E R G Y 
MOSCOW D - 1 8 2 

•U . S . S . R . 

S M I T H , J . 
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 O L E I L H A C , M . 
C E N T R E D* E T U D E S DE 

B R U Y E R E S - L E - C H A T E L 
B . P . N O . 6 1 
= - 9 2 1 2 C M C N T GOUGE 
F R A N C E 

S C H E N T E R . R . E . 
H A N = O R D 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 
P . O . BOX 1 9 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 
U . S . A . 

S C H M I T T , W . 
B E R E I C H 1 
Z E N T R A L I N S T I T U T FUER K E R N F O R S C H U N G 
R O S S E N D O R F 
A K A D E M I E DER W I S S E N S C H A F T E N DER DDR 
P O S T = A C H 1 9 
DDR—80 5 1 D R E S D E N 
GERMAN D E M O C R A T I C R E P U B L I C 

S T E E N , N . 
9 E T T I S A T O M I C POWER L A B O R A T O R Y 
P . O . B O X 7 9 
WEST M I F F L I N , P A . 1 5 1 2 2 
U . S . A . 

S T E W A R T , L . 
L O S 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 
P . O . BOX 1 6 6 3 
L O S A L A M O S , N E W ' ^ E X I C O 8 7 5 4 4 
U . S . A . 
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S T R O H M . W . W . 
MOUND L A B O R A T O R Y 
P . O . BOX 3 2 
M I AM I S BUR G , O H I O 4 5 3 4 2 
U . S . A . 

W E L L E R . F . 
S U Z U K I . T . 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 

J A P A N A T O M I C ENERGY R E S E A R C H I N S T I T U T E U N D 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 R L E S R U H E 
P O S T ^ 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 O C GERMANY 

W E I N S T O C K . E . V . 
B R O O K H A V E N N A T I O N A L L A B O R A T O R Y 
U P T O N , NEW Y O R K 1 1 9 7 3 
U . S . A . 
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