
if I 
International Atomic Energy Agency I INDC(SEC)-78/URSF 

w 
I N T E R N A T I O N A L NUCLEAR DATA C O M M I T T E E 

WRENDA 81/82 

World Request List for Nuclear Data 

N. DayDay, IAEA, Editor 

Published on behalf of 

National Nuclear Data Center, Brookhaven, USA (C.L. Dunford, coordinator) 
NEA Data Bank, Saclay, France (N. Tubbs and P. Johnston, coordinators) 
Nuclear Data Section, Vienna, Austria (N. DayDay, coordinator) 
Nuclear Data Center, Obninsk, USSR (O.D. Kazachkovskij, coordinator) 

July 1981 

BAEA NUCLEAR DATA SECTBON, WAG RAMER STRASSE 5, A-11400 VIENNA 



Reproduced by the IAEA in Austria 
July 1981 
81-3716 



INDC(SEC)-78/URSF 

WRENDA 81/82 

World Request List for Nuclear Data 

N. DayDay, IAEA, Editor 

Published on behalf of 

National Nuclear Data Center, Brookhaven, USA (C.L. Dunford, coordinator) 
NEA Data Bank, Saclay, France (N. Tubbs and P. Johnston, coordinators) 
Nuclear Data Section, Vienna, Austria (N. DayDay, coordinator) 
Nuclear Data Center, Obninsk, USSR (O.D. Kazachkovskij, coordinator) 

July 1981 





ABSTRACT 

WRENDA 81/82 is the seventh edition of the World Request List 
for Nuclear Data. This list is produced from a computer file of 
nuclear data requests, maintained by the Nuclear Data Section of the 
International Atomic Energy Agency (IAEA). The requests are 
provided by official bodies, such as national nuclear data 
committees, through four regional data centers serving all Member 
States of the IAEA. Each request included indicates 

that the estimated accuracy of the nuclear data available 
does not satisfy the requirements encountered, 

- and that, consequently, new data measurements and/or data 
evaluations with improved accuracy are highly desirable. 

WRENDA is intended to serve as a guide to experimentalists, 
evaluators and administrators when planning nuclear data measurement 
and evaluation programs. 

The requests in this edition come from 15 different countries 
and one international organization. 
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I. GENERAL INTRODUCTION TO WRENDA 

I.A. Summary 

WRENDA 81/82 is the seventh edition of the World Request List 
for Nuclear Data. The request list is intended to serve as a guide 
to experimentalists, evaluators and administrators, when planning 
nuclear data programs. WRENDA is produced from a computer file of 
nuclear data requests, maintained by the Nuclear Data Section of the 
International Atomic Energy Agency (IAEA). Input to this request 
file is provided by official bodies, such as national nuclear data 
committees, through four regional data centers serving all Member 
States of the IAEA. The requests in this edition come from 15 
different countries and one international organisation. 

In this edition, there are some changes to the request file 
since the production of the previous edition. To summarize the 
changes, 447 requests listed in the previous edition were modified, 
348 withdrawn, 57 satisfied and 264 new requests were added. The 
total number of requests is 1674, of which 707 are Priority 1, 782 
are Priority 2 and 185 are Priority 3 requests. There are no 
Priority 4 requests. 

The number of current requests related to the fission reactor 
technology (including nuclear materials safeguards) is 1667, while 
the number of requests related to nuclear fusion is 501. 

Part II of this report provides a detailed description of the 
WRENDA request list structure. Part III provides explanations of 
the various priority criteria in use and other supplementary 
information, to assist the user in interpreting the requests. Part 
IV contains the actual list. Part V contains an index of requests 
which appeared in the previous edition, but are now withdrawn or 
satisfied. 

I.B. Background information 

The practice of using a "request list" to communicate the data 
requirements of a developing technology to the producers of data has 
a long history 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 
computerized file, known as RENDA, on behalf of the 
European-American Nuclear Data Committee (EANDC). That list 
contained requests from the countries represented on the EANDC. In 
1971, the International Nuclear Data Committee (INDC) recommended 
that the IAEA assume responsibility for publication of an expanded 
international data request list, which would include neutron data 
requests from a larger number of countries and international 
organisations. 
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In response to this INDC recommendation, the Nuclear Data 
Section (NDS) of the IAEA developed a new, computerized, 
data-request file, WRENDA. The input to this data request file is 
provided by official bodies, such as national nuclear data 
committees, through the following regional nuclear data centers: 

NNDC - National Nuclear Data Center, Brookhaven 
National Laboratory, Upton , L.I., N.Y. , USA 

NEA-DB - NEA Data Bank, Nuclear Energy Agency , Saclay , 
France 

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

CJD - Centr po Jadernym Dannym, Obninsk , USSR 

Concurrently with the transfer of responsibility for the neutron 
data request file from the NEA to the IAEA, the Nuclear Data Section 
had developed international nuclear data request lists for 
technologies related to nuclear materials 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 also be handled through the regional data 
centers. 

The WRENDA system was designed as a cooperative effort by 
representatives of the regional centers, coordinated at the NDS by 
P.M. Attree. The associated computer programmes for file 
maintenance, error detection and book production were written in the 
PL/l language by P.M. Smith. The system and computer programmes are 
described in detail in the internal documents maintained by the 
NDS. These documents are available upon request. 

This report, listing the current contents of the WRENDA request 
file, is published on behalf of the four regional centers by the 
IAEA. The excellent co-operation of the other three centers as well 
as the INDC Liaison Officers in the production of the updated WRENDA 
file is gratefully acknowledged. 

I.C. User Participation and WRENDA Services 

The request list is intended to serve as a guide to 
experimentalists, evalua tors and administrators when planning 
nuclear data measurement and evaluation programmes. When measurers 
and evaluators begin work which will provide data requested in this 
document, they are asked to inform the requestor(s). 
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Information about such work should also be provided to the Nuclear 
Data Section or to one of the regional data centers listed in 
Section I. B. 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 every two years 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 prior to book publication, the master-files can be updated at 
other times as well. 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. For example , one can obtain, in 
essentially the same format as the complete request list, a listing 
of all requests originating in a given country or a given year, or 
relating to a given application, or having a given priority 
assignment - as well as arbitrary combinations. 

Comments from the users of WRENDA are welcomed and encouraged so 
that the document and the special services available from the system 
can better meet their needs. 
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II. DESCRIPTION OF REQUEST LIST STRUCTURE 

We now present a detailed description of the organisation of the 
WRENDA request list, together with instructions on how to find 
requests within the list. 

II.A. Request Block Format 

The request list appearing in Part IV of this report is made up 
of a series of "request blocks". A request block contains all 
current data requests of a given type, that is, all requests 
specifying the same target, projectile (incident particle) and 
quantity (type of reaction or process). 

A WRENDA "data request" consists of a concise statement of what 
data are needed, the desired accuracy, the priority assignment, the 
intended application, and the name and affiliation of the requestor 
- all coded into a particular format for computerized storage, 
retrieval and report production. In addition, most requests also 
include free-text comments in which the requestor further defines 
his requirements. 

A request block may also contain "status comments", which are 
short statements describing the quality of existing data or 
referencing work in progress. A typical example of a request block, 
containing 3 data requests and 1 status comment, is listed on the 
following page. 

Block-heading 

Referring to this example , the first line of a request block 
gives, from left to right, the target nuclide , the projectile and 
the quantity. This line of text is enclosed by a double line to 
make the beginning of each block stand out visually. 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 in Sec tion 
II. B. The target nuclide description consists of the atomic number 
(Z), the element name, and the mass number (A) of the isotope. In 
case the target is the natural elemental mixture of several 
isotopes, the mass number is left blank. In the same way, if the 
target is a mixture of different elements , the atomic number is 
omi tted. 

Reference number 

Following the block-heading, the individual data requests are 
listed. A serial number, the REFERENCE number, appears in the 
left-most field of the first line of each request. The reference 
number identifies a request in relation to .this pecifig edition of 
WRENDA only. (Compare this with the IDENTIFICATION number, 
discussed below). 

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



TARGET PROJECTILE QUANTITY 

ENERGY RANGE * ACCURACY PRIORITY COUNTRY REQUESTOR LABORATORY 

APPLICATION ,r'A 

IDENTIFICATION NO. 
1 

CONTENTS 

JNFUTRON] 

j5is| jl.00 MEV 18.0 MFV 

516 1.00 MEV 40.0 MEV 

10.0% 

20.0% 

{USA | jw.N.MC ELR0Y{ [MFD] 
q : r e q u i r e d i s a c t i v a t i o n . 

e n e r g y s t e p s o f 5 0 0 k e v . 
a i e n e r g y r e s o l u t i o n 2 5 0 k e v . 
0 : f o r u s e a s a f l u e n c e m o n i t o r . 

u s a c . r . h e a d d o e 

0 : d o s i m e t r y f o r f m i t f a c i l i t y . 
m! new r e q u e s t . 

i 
6 9 1 0 9st :<i 

178101 Bf 

517 

STATUS-

ES.3 MV 3.00 MEV 10.0% f r l . c o s t a c a d 

os o j t - o f - c o r e c y c l e 
m: new r e q u e s t . 

7 9 2 0 c 3 r 

- s t a t u s 

UNDER CONTINUOUS REVIEW BY INDC. SEE APPENDIX A. 
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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 notation MV for 
mi Hi-electron volts, reserving 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. Requests for data at 
"thermal" energies have been entered at 25.3 MV. An entry in the 
second field preceded by the words "UP TO" in the first field 
indicates that data are needed up to the specified energy. This 
format appears most frequently for threshold reactions. All 
spectrum averages and non-standard energy specifications must be 
explained in the requestor's comments (see below). 

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 as a single number are given in the 
requestor's comments. Unless specified otherwise, requested 
accuracies are one standard deviation. Any other meaning is 
explained in the comments. 

Priority 

The fifth field on the first line gives the priority of the 
requested information. Each of the three major application areas 
covered in this edition (fission, fusion and safeguards) employs a 
different set of priority criteria, which are presented in separate 
sections of Part III. 

Reques tor 

The next three fields of the first 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 are given in Appendix B. The country code is followed 
by the name of the requestor. Mailing addresses for the requestors 
are given in Appendix D. The last piece of information is a three 
character code for the requestor's organisation. These codes 
conform to the CINDA codes and are listed along with the 
organisation name in Appendix C. In cases where there is more than 
one requestor for a request, then their names and organisation codes 
are given on successive lines. 

Identification number 

The number in the ninth field of the first line of each request 
is the IDENTIFICATION number. The number assigned is unique and 
remains associated with a request from one edition to the next. 
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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 represents the responsible nuclear data center (1 + 
NNDC, 2 = NEA-DB, 3 = NDS, 4 = CJD) and the final three digits are a 
sequence number. The data centers are responsible for assigning the 
identification number. 

Application Tag 

Each request stored in the WRENDA master file contains a 
two-character application code which identifies the application 
associated with the request. These application codes are listed 
along with explanations in Table 1. In this report, the first 
character of the application code is listed just to the right of the 
identification number as a short APPLICATION TAG, allowing the user 
to quickly identify the general area of application. The most 
frequently occuring tags are R (fission reactors) , F (fusion) and N 
(nuclear materials safeguards). 

Requestors comments 

Comments by requestors follow below the requestor's 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 Q refers to further experimental 
specifications such as details of the quantity to be measured and 
the energy range of incident or secondary particles. If average 
value of cross section in a typical spectrum is required, it should 
be clearly mentioned in the comment section. Those denoted by an A 
refer to further details concerning accuracy or energy resolution 
required. Energy resolution requirements or covariance assumptions, 
if any, should also be explicitly stated. The category 0 includes 
all other comments, designated by an M, contains statements about 
modifications which have been made since the previous version of 
WRENDA, such as "new request" etc. 

Table I. Explanation of Application Codes 

F 
FA 
FB 
FC 
FD 
G 
M 
MI 
MT 
N 
NA 
NB 
NC 
R 

FUSION 
FUSION, REACTOR PHYSICS 
FUSION, SHIELDING 
FUSION, RADIATION DAMAGE 
FUSION, DOSIMETRY 
GENERAL 
MADICINE 
RADIOISOTOPE PRODUCTION 
CANCER RADIOTHERAPY 
SAFEGUARDS 
SAFEGUARDS, ACTIVE ASSAY 
SAFEGUARDS, PASSIVE ASSAY 
BURN UP DETERMINATION 
FISSION REACTORS 
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RA 
RB 
RC 
RD 
RE 
RF 
S 

FISSION REACTORS, CORE PHYSICS 
FISSION REACTORS, SHIELDING 
FISSION REACTORS, DOSIMETRY 
FISSION REACTORS, RADIATION DAMAGE 
FISSION REACTORS, STANDARDS 
FISSION REACTORS, EVALUATIONS 
SPACE 

Status comments 

Some request blocks include a section devoted to status 
comments. Ideally, status comments could provide concise and 
up-to-date information on the accuracy of available data, as well as 
a summary of work planned or in progress to improve data. 
Unfortunately, no organisation has been in a position to accept 
continuing responsibility to compile this detailed information on a 
continuing basis for all requested data. 

The only status comments listed in the present edition are short 
comments, provided by the NDS, indicating which quantities are under 
continuous review by members of technical sub-committees of INDC and 
NEANDC. More information on these reviews can be found in Appendix A. 

Status comments are stored in a separate file from the data 
requests and can be updated whenever new information is available. 
WRENDA requestor should note that the standard accuracy requirements 
should be stated with 10 - one standard deviation -, and it must be 
explicitly written in the comments, if otherwise. At the time of 
WRENDA publication, they are listed together with the corresponding 
data requests. The standard form of a status comment is an 
organisation code (see Appendix C) , followed by a name and the text 
of the comment. 

II.B. How to Find a Request in WRENDA 

As is discussed in the previous section, all data requests for a 
single target nucleus, projectile, and quantity are blocked 
together. These blocks are sorted first by target, then by 
projectile and then by quantity. Within a given block, requests are 
sorted by increasing identification number, hence, chronologically. 

The target nuclei are listed in order of increasing atomic 
number (Z). (The elements are listed alphabetically, along with the 
corresponding atomic number, on the back cover of this report.) For 
fixed Z, request blocks are ordered by increasing mass number (A). 
An element with two or more naturally-occurring isotopes is listed 
before the individual isotopes of the element. On the other hand, 
an element consisting of a single stable isotope is listed in the 
appropriate position among the individual isotopes of the element. 
Following 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. 
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Below are given two additional tables for assistance in locating 
requests. The first table gives the projectile sorting order, and 
the second gives the quantity sorting order. The main features of 
the quantity sorting order can be roughly categorized as follows: 
(1) structure and decay data, (2) scattering, (3) gamma-ray 
production, (4) neutron production, (5) charged-particle production 
and (6) fission. 

Table II. Projectile Sorting Order 

1 No incident particle (e.g. decay data) 
2 Photon 
3 Neutron 
4 Proton 
5 Deuteron 
6 Triton 
7 Helium-3 
8 Alpha 
9 Lithium-6 
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Table III. Quantity Sorting Order 

L E V E L D E N S I T Y PARAMETERS 
D I S C R E T E L E V E - STRUCTURE ( E N E R G Y , S P I N , P A R I T Y ) 
H A L F L I F E 
ALPHA HALF L I F E 
F I S S I O N HALF L I F E 
DECAY HEAT PER GRAM 
T O T A L CROSS S E C T I O N 
E L A S T I C CR")SS 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 
VECTOR P O L A R I Z A T I O N PRODUCED IN E L A S T I C S C A T T E R I N G 
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 
E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 
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 O N 
D I F F E R E N T I A L TOTAL 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 
CAPTURE CROSS S E C T I O N 
ENERGY D I F F E R E N T I A L CAPTURE CROSS S E C T I O N 
CAPTURE GAMMA RAY SPECTRUM 
D E L A Y E D CAPTURE GAMMA RAY SPECTRJM 
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 . 
ANGU-AR D I S T R I B U T I O N OF PHOTON FROM I N E L A S T I C SCAT 
ENERGY D I S T R I B U T I 3 N OF PHOTON FROM I N E L A S T I C SCAT 
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 
ENERGY D I F F . P H O T O N - P R O D U C T I ON CROSS S E C T I O N 
E N E R G Y - A N 5 L E D I F F . O T O N - P R O D J C T I O N CROSS S E C T I O N 
X , N 
X , N NEUTRON S P E C T R A 
X , 2N 
X , 2 N ANGULAR D I S T R I B U T I O N 
X , 2 N NEUTRON S P E C T R A 
E N E R G Y - A N G L E D I F F . 2 N E U T R O N - P R O DUCT I ON CROSS S E C T . 
X , 3 N 
X , 4 N 
X , 5 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 
DELAYED NEUTRON Y I E L D 
ENERGY D I F F E R E N T I A . N E U T R O N - E M I S S I ON CROSS S E C T I O N 
ANGULAR D I F F . N E U T R O N - E M I S S I O N CROSS S E C T I 3 N 
E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I G N CROSS S E C T I O N 
X , P 
X , o D E L A Y E D NEUTRON Y I E L D 
X»NP 

These quantities have been added since the previous edition 
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Table III. Quantity Sorting Order (Continued) 

* NEUTRON AND 2—PROTON PRODUCTION CROSS S E C T I O N 
X . 2 P 
TOTAL PROTON P R O D U C T I O N CROSS S E C T I O N 
ENERGY D I F F . PROTON-PRODUCT I O N CROSS S E C T I O N 
E N E R G Y - A N G L E D I F F . P R O t O N - P R O D J C T I O N CROSS S E C T I O N 
X . D 

* ENERGY D I S T R I B U T I O N OF DEJT ERONI S 
X »ND X » T 

* ANGULAR D I S T R I B U T I O N OF T R I T O N S 
* ENERGY D I S T R I B U T I O N OF T R I T O N S 

X . N T 
* A N G . D I S T . O F N E U T . F R O M N AND T PRODUCING CORSS S E C . 
* T O T A . T R I T O N P R O D U C T I O N 

X . H E L I U M - 3 
* ENERGY D I S T R I B U T I O N OF H E - 3 P A R T I C L E S 
* T O T A L HE—3 PRODUCTION CROSS S E C T I O N 

X , A L P H A 
* ANGULAR D I S T R I B U T I O N OF ALPHA o A R T I C L E S 

X . N A L P H A 
X «N3ALPHA 
X . N 4 A L P H A 

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

These quantities have been added since the previous edition 
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III. PRIORITY CRITERIA AND OTHER INFORMATION 

III.A. Priority Criteria for Fission Reactor (R) Requests 

The fission reactor data requests (i.e. those tagged by an "R" 
following the identification number) are assigned a numerical 
priority ranging from 1 to 3 (1 being the highest). 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 Committee for Reactor 
Physics assigns its highest priorities for reactor measurements as 
follows: 

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

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

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

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

Priority 2 

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

Priority 3 

Nuclear data of more general interest and data required to fill 
out the body of information needed for nuclear technology. 
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III.B. Supplementary Information from Contributors of Fission 
Reactor (R) Requests 

L.N. Usachev's requests 

The first set of requests concerns differential cross sections. 
These requests together make a unique system of requirements for the 
accuracy of evaluated nuclear data which would assure calculation of 
Keff and breeding ratio (BR) of a fast plutonium breeder with 
accuracies of 1% and 2% respectively. 

A second set of requests concerns spectrum-averaged (n,y), (n, f) 
and (n,2n) cross sections for the actinides. Here the accuracy 
requirements have been determined by the following target accuracies 
of build-up calculations for fast reactors: 

236Pu (30%), 238Pu (20%), 240Pu (5%), 241Pu (4%), 
242Pu (10%), 241Am (5%), 242mAm (20%), 243Am (20%), 

2 hit. and Cm (30%). 

Priorities 

Accuracies 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. 

In connection with using the new integral experiment set for 
adjustment, those 1st priority requests appearing in WRENDA 76/77 
are now withdrawn. 

Meaning of uncertainty 

As in all other WRENDA requests uncertainty (or accuracy) is 
characterized by one standard deviation. 

Uncertainty of a point is supposed to be represented as a sum of 
components with different correlative properties. Accuracy specifi-
cations are for those components of the uncertainty 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' ̂ C f , 
the 10B (n, tit) cross section (below 100 keV) and the 235U (n,f) 
cross section (above 100 keV) - is assumed. In all requests except 
those for standards, the accuracy specifications refer to measure-
ments relative to standards, and the accuracies required of the 
standards are specified separately. 

The algorithm used to derive these requirements is described in 
References 2 through 6. 
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2. 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). 

3. 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). 

4. 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). 

5. L.N. Usachev, "Unique Definition of Nuclear Data Accuracy", pp. 
102-107 in the Proceedings of the 7th INDC Meeting, Lucas 
Heights, October 1974, INDC-18/L, International Atomic Energy 
Agency (1975) (in English). Report FEI-537 (1974) (in Russian). 

6. L.N. Usachev, Yu.G. Bobkov, V.E. Kolesov, A.S. Krivtsov, "Deter-
mination of transactinide nuclear data required accuracy for 
burn-up calculation in fast reactors", contributed paper to 
Conf. on Neutron Physics and Nuclear Data for Reactors and Other 
Applied Purposes, Harwell, U.K., September 1978. 

M.N. Nikolaev's requests 

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

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

The comparatively less demanding 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 uncertainties of neighbouring groups is 
supposed. 

Correlation of uncertainties for different isotopes, cross 
sections and values is taken into account by assuming as standards 
the U-235 fission cross section and v. of Cf-252. 

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 experiment carried out by an 
independent method with the requested, guaranteed accuracy. 
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The algorithm of request formulation and substantiation of basic 
requirements for Keff and BR are described in paper by S.M. 
Zaritsky, M.N. Nikolaev, M.F. Troyanov, "Nuclear Data Requirements 
for Calculation of Fast Reactors", Report INDC(CCP)-17, IAEA, 
Vienna, 1972. 

Conclusion 

The two sets of requirements presented here emphasize the 
importance of precise understanding of accuracy specifications. 

III.C. Priority Criteria for Nuclear Fusion (F) Requests 

The following priority criteria for fusion requests were 
developed by the IAEA with the assistance of the International 
Fusion Research Council (IFRC), the INDC and many scientists engaged 
in fusion research: 

Priority 1 

In general highest (first) priority shall be assigned to those 
nuclear data upon which some important aspect of fusion research 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 fusion 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 fusion research, or 

4. are required for an important decision involving allocation 
of resouces or redirection of research effort in fusion 
programmed, or 

5. are necessary to develop some important aspect of current 
fusion programmes to a level consistent with progress in 
other aspects of these programmes. 

Priority 2 

Priority 2 shall be assigned to nuclear data which 

1. are required for evaluation of materials of high potential 
utility in current fusion reactor designs, or 

2. are expected to contribute to significant progress in 
fusion research or reactor design stufies in the near 
future. 
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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 immediate importance but which have probability of 
becoming important as fusion 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 fusion research but which 
cannot be assigned a more definite priority at present. 

III.D. Priority Criteria for Nuclear Materials Safeguards (N) 
Reques ts 

The following criteria were recommended by the International 
Nuclear Data Committee (INDC) for use in assigning priorities to 
nuclear data requests for nuclear materials safeguards purposes: 

Priority 1 

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 promising 
technique for the nondestructive assay and control of 
nuclear material in amounts that are significant to the 
safeguards system. 

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 technnique for nondestructive assay and that 
are now obtained either by extrapolation or by an empirical 
method but for which experimental confirmation is 
desirable, or 

At present, there are no Priority 4 requests in the request file. 
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2. are necessary for the development of a technique for 
non-destructive assay that may reasonably be expected to be 
useful for safeguards purposes. 

Priority 3 

Third priority shall be given to those requests 

1. may be neede for the nondestructive assay of materials not 
now included in the safeguards system by that are likely to 
be in the future, or 

2. are necessary for the assessment or elimination ot minor 
sources of error in the assay of nuclear material, or 

3. are needed for the exploration of new techniques for 
nondestructive assay for future applications, or 

k. may be needed for the development of new techniques for 
nondestructive assay for which the required technology does 
not now exist but which may reasonably be expected to in 
the future. 



* * * * * * * * * * * 
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*********** 



IV.ii 

WRENDA INDEX 
TARGET PAGE 

1 HYDROGEN 1 1 
1 HYDROGEN 2 1 
1 HYDROGEN 3 1 
2 H E L I U M 3 2 
2 H E L I U M 4 3 
3 L I T H I U M 3 
3 L I T H I U M 6 3 
3 L I T H I U M 7 6 
4 B E R Y L L I U M 7 8 
4 B E P Y L L I U M 9 8 
4 B E R Y L L I U M 1 0 10 
5 BORON 10 
5 BORON 10 10 
5 BORON 11 12 
6 CARBON 1 3 
6 CAPBON 1 2 14 
6 CARBON 1 3 15 
7 N I T R O G E N 15 
7 N I T R O G E N 14 1 6 
8 OXYGEN 16 
8 OXYGEN 16' 17 
8 OXYGEN 1 7 18 
8 OXYGEN 1 8 18 
9 F L U O R I N E 1 9 1 9 
1 1 S O D I U M 20 
1 1 S O D I U M 2 2 20 
1 1 S O D I U M 2 3 20 
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12 MAGNESIUM 2 4 2 2 
1 3 A L U M I N U M 2 7 2 2 
1 4 S I L I C O N 2 3 
1 4 S I L I C O N 3 0 2 4 
1 6 S U L F U R 24 
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2 4 C H R O M I U M 5 3 3 3 
2 5 MANGANESE 3 3 
2 5 MANGANESE 5 4 3 3 
2 5 MANGANESE 5 5 33 
2 6 I R O N 34 
2 6 I R O N 5 4 3 8 
2 6 I R O N 5 6 3 9 
2 6 I R O N 5 7 3 9 
2 6 I R O N 5 9 3 9 
2 7 COBALT 5 8 3 9 
2 7 COBALT 5 9 3 9 
2 8 N I C K E L 40 
2 8 N I C K E L 5 8 4 4 
2 8 N I C K E L 5 9 4 5 
2 8 N I C K E L 6 0 4 5 
2 8 N I C K E L 6 1 4 5 
2 8 N I C K E L 6 2 4 5 
2 8 N I C K E L 6 3 4 6 
2 8 N I C K E L 6 4 4 6 
2 9 COPPER 4 6 
2 9 COPPER 6 3 4 7 
2 9 COPPER 6 5 . . . . . . . . . . . . . . . 4 8 
3 0 Z I N C 6 4 . . . . . . . . . . . . . . . 48 
3 5 B R O M I N E 4 8 
3 5 BROMINE 8 1 4 8 
3 5 B R O M I N E 8 7 4 8 
3 5 B R O M I N E 8 8 4 9 
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WRENDA INDEX (continued) 

K R Y P T O N 4 9 

KRYPTON 7 8 4 9 
KRYPTON 8 0 4 9 
KRYPTON 8 2 4 9 
KRYPTON 8 3 4 9 
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Y T T R I U M 8 9 . . . . . . . a • • a # • e e 4 9 
Z I R C O N I U M 5 0 
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Z I R C O N I U M 9 1 . . . . e • . o a a a . a e e 5 1 
Z I R C O N I U M 9 3 e e • e . . . . • e e e • • e 5 1 
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Z I R C O N I U M 9 6 . . . . . . . e . . ee « e e 5 2 
N I O B I U M 9 3 a a . o • e e e e e • • • • e 5 2 
N I O B I U M 9 4 .... • • o o . a a a e e • 5 5 
N I O B I U M 9 5 • • • • . . . e « e . . • • . 5 5 
MOLYBDENUM < . e . a . . . • e e . e e • 5 5 
MOLYBDENUM 9 2 «... . . . . a a . o e e • 5 7 
MOLYBDENUM 9 4 o e e » 5 7 
MOLYBDENUM 9 5 a . . . . . . a e e e • e e • 5 8 
MOLYBDENUM 9 7 « e . . . o o • . e . . • » e 5 8 
MOLYBDENUM 9 9 e o e * e e e e • * e e o e • 5 8 
T E C H N E T I U M 9 9 a . a . . . o a . o . . . . . 5 8 
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P A L L A D I U M 1 0 5 e o e . o o * o a . . . e e . 6 0 
P A L L A D I U M 1 0 7 O O 6 • e e e e 6 9 o o a g o 6 0 
S I L V E R . • . e o o ® o * e « o o e e 6 0 
S I L V E R 1 0 7 c o o e o o o o o e . . o o * 6 0 
S I L V E R 1 0 9 . o . . . o . e a e o e e . o 6 0 
CADMIUM 1 1 3 coos e o e o o e a . . e e 6 1 
I N D I U M 1 1 5 e o o o . e e o e o e e o . . 6 1 
T I N Q • o a s> e o o o o a o ... 6 1 
T I N 1 2 6 o e o o . e e o o o e e o e • 6 2 
A N T I M O N Y 1 2 4 o e © o o o o . o . . . e o a 6 2 
A N T I M O N Y 1 2 5 . e © o o o e . o o o e ... 6 2 
A N T I M O N Y 1 2 7 . O . O e o e a e e . e s e e 6 2 
T E L L U R I U M 1 2 7 oo a o e o e o e e o e e e e 6 2 
T E L L U R I U M 1 2 9 o o a o o o . . e e o e o e . 6 2 
I O D I N E 1 2 7 a o o o o o e o e e s . ... 6 2 
I O D I N E 1 2 9 o a & a o a . e e e o e ... 6 2 
I O D I N E 1 3 3 O © © 0 . a a a o e e o . e • 6 3 
I O D I N E 1 3 5 © © o o o o . • e e o e e o • 6 3 
I O D I N E 1 3 7 e o » © • • C O 0 6 O © ... 6 3 
I O D I N E 1 3 8 e « 9 9 . a c e e ® o e e . . 6 3 
I O D I N E 1 3 9 © o e * o e o a 9 • ... 6 3 
XENON 1 2 4 o o e « e o o o « « © Q a . . 6 3 
XENON 1 2 6 G O O O o o o ® O 9 O 9 . . . 6 3 
XENON 1 2 8 • e o o o o o o o s> o * . o o 6 3 
XENON 1 2 9 o o e » o e . e o o e o ... 6 4 
XENON 1 3 1 © 9 O O o o o e o e e o o e e 6 4 
XENON 1 3 2 • « e o o o e o o o o e ... 6 4 
XENON 1 3 3 e 9 © ® o o o e 0 9 9 9 o o . 6 4 
XENON 1 3 5 o © 9 0 o a e s O e 9 O o o e 6 4 
XENON 1 3 9 O O 9 O o e e a C O C O o o e 6 5 
C E S I U M 1 3 3 o © © © a a a e O e 9 9 o e e 6 5 
C E S I U M 1 3 4 o o o © o e e e 9 e o o c o o 6 5 
C E S I U M 1 3 5 o e o o 9 © © © o o o © ... 6 5 
C E S I U M 1 3 7 O O 9 O © 9 Q © O 9 © © o e o 6 6 
B A R I U M 1 4 0 o e e s> o a e e o e o o e o a 6 6 
LANTHANUM 1 4 0 e e e o e © © © 9 © O O o e o 6 6 
C E R I U M 1 4 4 © © © © O O 9 9 9 © 9 © o o o 6 6 
NEODYMIUM 1 4 3 o e o o 9 9 9 © 9 O © 9 e o . . 6 6 
NEODVMIUM 1 4 5 © © o O e o » s © © © © o e o 6 6 
N E O D Y M I U M 1 4 6 © o o o ® © 9 © © © O © G O O 6 6 
N E O D Y M I U M 1 4 7 o o o o O O 9 O o o e ffl o o o 6 6 
NEODYMIUM 1 4 8 o o o « o o e e e e o ® e e o 6 7 
P R O M E T H I U M 1 4 7 o o o e o o e • o e o o o o » 6 7 
PROcseTHjuw i & e e © © © © e ® © o o » © o a a 67 
F R @ e 3 e ? H I U M 1 * 9 o o © o o e ® e o e e o e e o 6 7 
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7 2 
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IV.iv 

WRENDA INDEX (continued) 

PROMETHIUM 1 5 1 6 7 
SAMARIUM 1 4 7 6 7 
SAMARIUM 1 4 9 6 7 
SAMARIUM 1 5 1 6 8 
SAMARIUM 1 5 3 6 3 
EUROPIUM 15 1 6 9 
EUPOPIUM 1 5 2 6 9 
EUR 0 ° IUM 1 5 3 6 9 
EUROPIUM 1 5 4 7 0 
EUROPIUM 1 5 5 7 0 
EUROPIUM 1 5 6 7 0 
G A D O L I N I U M 1 5 5 7 0 
G A D O L I N I U M 1 5 7 7 0 
E R B I U M 1 6 6 7 1 
E R B I U M 1 6 7 7 1 
E R B I U M 1 6 8 71 
T H U L I U M 1 6 9 7 1 
Y T T E R B I U M 1 7 0 7 1 
H A F N I U M 71 
HAFNIUM 1 7 6 71 
H A F N I U M 1 7 7 7 2 
HAFNIUM 1 7 8 7 2 
H A F N I U M 1 7 9 7 2 
H A F N I U M 1 8 0 7 2 
TANTALUM . . . . . . . . . . . . . . . 7 2 
TANTALUM 1 8 1 7 3 
TANTALUM 1 8 2 7 3 
TUNGSTEN 7 3 
P L A T I N U M 7 4 
GOLD 1 9 7 7 4 
GOLD 1 9 8 7 5 
MERCURY 1 9 9 7 5 
LEAD . . . . . . . . . . . . . . . 7 5 
LEAD 2 0 6 7 6 
B I S M U T H 2 0 9 7 5 
THORIUM 2 3 0 7 7 
THORIUM 2 3 2 7 7 
P R O T A C T I N I U M 2 3 1 7 9 
P R O T A C T I N I U M 2 3 3 7 9 
P R O T A C T I N I U M 2 3 4 8 0 
URANIUM 2 3 2 80 
U R A N I U M 2 3 3 8 0 
URANIUM 2 3 4 8 4 
URANIUM 2 3 5 85 
URANIUM 2 3 6 9 0 
URANIUM 2 3 7 9 1 
URANIUM 2 3 8 9 1 
N E P T U N I U M 2 3 6 9 6 
N E P T U N I U M 2 3 7 9 7 
N E P T U N I U M 2 3 8 9 8 
N E P T U N I U M 2 3 9 9 8 
N E P T U N I U M 2 4 0 . . . . . . . . . . . . . . . 9 8 
P L U T O N I U M 2 3 6 9 9 
P L U T O N I U M 2 3 7 9 9 
P L U T O N I U M 2 3 8 9 9 
P L U T O N I U M 2 3 9 1 00 
P L U T O N I U M 2 4 0 1 0 6 
P L U T O N I U M 2 4 1 1 0 9 
P L U T O N I U M 2 4 2 1 1 2 
P L U T O N I U M 2 4 3 1 1 3 
A M E R I C I U M 2 4 1 1 1 3 
A M E R I C I U M 2 4 2 1 1 5 
A M E R I C I U M 2 4 3 n ; 
C U R I U M 2 4 2 H 8 
C U R I U M 2 4 3 H 9 
C U R I U M 2 4 4 H 9 
C U R I U M 2 4 5 1 2 0 
C U R I U M 2 4 6 1 2 1 
C U R I U M 2 4 7 . 1 2 1 
C U R I U M 2 4 8 1 2 1 
B E R K E L I U M 2 4 9 . 1 2 2 
C A L I F O R N I U M 2 4 9 1 2 2 
C A L I F O R N I U M 2 5 0 1 2 2 
C A L I F O R N I U M 2 5 1 1 2 2 
C A L I F O R N I U M 2 5 2 1 2 2 
S I ON PRODUCTS 1 2 3 
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I H Y D R O G E N 1 N E U T R O N T O T A L C R O S S S E C T I O N 

1 1 . 0 0 K E V 1.00 MEV .3 X 2 U S A S T E W A R T L A S 78117SS 

O: TO CHECK ON P R I M A R Y S T A N D A R D IN L A R G E L Y 
U N M E A S U R E D R E G I O N S . 

M: M O D I F I E D ( P A R T I A L L Y W I T H D R A W N ) . 

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

1 ~HYDROGEN**T ~ 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 i c T I O N ™ 

2 1 0 . 0 MEV 5 0 . 0 MEV 1. X 1 U S A S T E W A R T L A S 801289R 
O : TO C O N F I R M OR I M P R O V E P R E S E N T E V A L U A T I O N . 
M: NEW R E Q U E S T . 

S T A T U S , S T A T U S 
U N D E R C O N T I N U O U S REVIEW BY INOC AND N E A N D C . SEE A P P E N D I X A . 

1 H Y D R O G E N 1 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 

3 2 5 . 3 MV . 3 X 1 USA S T E E N B E T 781179R 
0: T O H E L P R E S O L V E D I S C R E P A N C I E S IN T H E R M A L 

C R I T I C A L I T Y P A R A M E T E R S . 
M: M O D I F I E D ( P A R T I A L L Y F U L F I L L E D ) . 

* 1 0 . 0 M V 10.0 EV A S T E W A R T L A S 8012( 
0: TO CHECK 1/V B E H A V I O R OF C A P T U R E C R O S S S E C T I O N . 
M: NEW R E Q U E S T . 

1 H Y D R O G E N 2 E L A S T I C C R O S S S E C T I O N 

5 1 .00 EV 

6 1 . 0 0 K E V 

7 1.00 EV 

1.00 KEV 

10.0 MEV 

1 .00 KEV 1 . X 

Q: N E E D F R E E ATOM S C A T T E R I N G C R O S S S E C T I O N . 
O: FOR T H E R M A L R E A C T O R A N A L Y S I S . 

Q: N E E D F R E E ATOM S C A T T E R I N G C R O S S S E C T I O N . 
O: FOR T H E R M A L R E A C T O R A N A L Y S I S . 

O: FOR T H E R M A L HWR A P P L I C A T I O N S . 

7210039 

1 H Y D R O G E N 2 

20.0 MEV USA STEEN B E T 
O: FOR T H E R M A L R E A C T O R A N A L Y S I S . 

7 8 1 1 8 0 R 

1 H Y D R O G E N 2 N E U T R O N E N E R G Y - A N G L E D I F F . 2 N E U T R O N - P R O D U C T ION C R O S S S E C T . 

15.0 MEV A . T A K A H A S H I OSA 
O : E N E R G Y - A N G L E D I F F E R E N T I A L C R O S S S E C T I O N S F O R T H E 

( N . 2 N ) R E A C T I O N R E Q U E S T E D FOR F U S I O N . 
O : FOR E S T I M A T I O N O F E M I T T E D N E U T R O N S P E C T R A FROM A 

D - T M I X T U R E OF INERTI ALLY C O N F I N E D P L A S M A 
M: NEW R E Q U E S T . 

1 H Y D R O G E N 2 E L A S T I C C R O S S S E C T I O N 

10 5 0 . 0 KEV 2.00 MEV NG D O E 78 10 71 F 
P E R C E N T A: A C C U R A C Y 10.0 P E R C E N T R E L A T I V E . 30.0 

A B S O L U T E R E Q U I R E D . 
R E Q U I R E D TO C A L C U L A T E H E A T I N G OF P L A S M A F U E L BY 

F U S I O N P R O D U C T A L P H A S . 
M : M O D I F I E D ( P A R T I A L L Y W I T H D R A W N ) . 

1 H Y D R O G E N 3 N , 2 N 

15.0 MEV FR A. M I C H A U D O N B R C 752095F 
A: A C C U R A C Y R E Q U I R E D TO BETTER T H A N 20 P E R C E N T . 

1 H Y D R O G E N 3 E N E R G Y - A N G L E D I F F . 2 N E U T R O N - P R O D U C T I O N C R O S S SECT. 

15.0 MEV 5 . 0 X J A P A . T A K A H A S H I OSA 
Q: E N E R G Y - A N G L E D I F F E R E N T I A L C R O S S S E C T I 3 N S F O R THE 

( N , 2 N ) R E A C T I O N R E Q U E S T E D . 
0: FOR E S T I M A T I O N OF E M I T T E D N E U T R O N S P E C T R A F R O M A 

D - T M I X T U R E OF INERTIALLY C O N F I N E D P L A S M A . 
M : NEW R E Q U E S T . 

1 



1 H Y D R O G E N 3 O E U T E R O N 0.0 

13 10.O KEV 5.00 MEV U S A N G D O E 8 0 1 2 8 3 F 

A : ACCURACY 10 P E R C E N T R E L A T I V E . 3 0 P E R C E N T A B S O L U T E , 
o : CROSS S E C T I O N S FOR A L T E R N A T E FUEL C V C - E S . 
M : NEW R E Q U E S T . 

1 H Y D R O G E N 3 OEUTERON D . A L P H A 

1 0 . 0 K E V U S A N G D O E 
O : R A D I O A C T I V E T A R G E T 1 2 . 3 3 YR 
A: A C C U R A C Y 1 0 . 0 P E R C E N T R E L A T I V E . 3 0 . 0 

A B S O L U T E R E Q U I R E D . 
P E R C E N T 

1 HYDROGEN 3 T R I T O N T , A L P H A 

1 0 . 0 K E V U S A N G DOE 

Q : R A D I O A C T I V E T A R G E T 1 2 . 3 3 YR 
A: A C C U R A C Y L O . O P E R C E N T R E L A T I V E , 3 0 . 0 P E R C E N T 

A B S O L U T E R E Q U I R E D . 
O: D A T A R E Q U I R E D TO A N A L Y Z E B A C K G R O U N D N E U T R O N S A N D 

E S T I M A T E T R I T I U M ION T E M P E R A T U R E S . 

1 H Y D R O G E N 3 E L A S T I C CROSS S E C T I O N 

16 5 0 . 0 KEV 2 . 0 0 MEV U S A N G .DOE 
O : R A D I O A C T I V E T A R G E T 1 2 . 3 3 Y R 
AT A C C U R A C Y 1 0 . 0 P E R C E N T R E L A T I V E . 3 0 . 0 P E R C E N T 

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

F U S I O N P R O D U C T A L P H A S . 
M : M O D I F I E D ( P A R T I A L L Y W I T H D R A W N ) . 

2 H E L I U M 3 

1 7 1 0 . 0 KEV 3 . 0 0 MEV U S A H E M M I G D O E 
O : A B S O L U T E V A L U E S R E Q U I R E D . 
A : I N T E R M E D I A T E A C C U R A C Y U S E F U L , 
o : FOR U S E AS S E C O N D A R Y S T A N D A R D . 

6 9 1 D 0 1 R 

18 5 . 0 0 K E V 2 0 0 . K E V U S A S T E W A R T L A S 6 9 1 0 0 3 R 

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

S P E C T R O M E T E R S . . 
M: M O D I F I E D ( P A R T I A L L Y W I T H D R A W N ) . 

19 200 . K E V 3 . 0 0 MEV USA S T E W A R T L A S 

a : A B S O L U T E V A L U E S R E Q U I R E D . 
3 : I N C R E A S I N G L Y U S E F U L AS A S T A N D A R D AND FOR 

S P E C T R O M E T E R S . 

6 9 1 0 0 4 R 

20 1 0 0 . K E V 1 . 0 0 M E V 
E N E R G Y D E P E N D E N C E N E E D E D M O R E A C C U R A T E L Y 
U S E D AS A S T A N D A R D IN C R O S S - S E C T I O N M E A S U R E M E N T S . 

21 1 0 0 . KEV 1 0 . 0 MEV I N D M . P . N A V A L K A R TRM 7 1 3 0 0 1 R 

a: E N E R G Y S T E P S O F 0.1 M E V . 
o : F O R N E U T R O N S P E C T R U M M E A S U R E M E N T S W I T H S A N D W I C H E D 

H E — 3 S P E C T R O M E T E R . 

2 2 2 . 0 0 M E V 4 0 . 0 M E V U S A M C E L R O Y H E D 
A: A C C U R A C Y 20 P E R C E N T A B O V E 30 M E V . 
0 : F O R F M I T D O S I M E T R Y . 
M: N E W R E Q U E S T . 

2 H E L I U M 3 

2 3 UP TO. 4 0 . 0 M E V 10. X U S A M C E L R O Y H E D 

A: A C C U R A C Y 20 P E R C E N T A B O V E 3 0 M E V . 
o : F O R F M I T D O S I M E T R Y . 
M: N E W R E Q U E S T . 

8 0 1 2 3 5 = 

2 H E L I U M 3 N E U T R O N 

UP TO 4 0 . 0 M E V 10. X USA M C E L R O Y H E D 

A: A C C U R A C Y 20 P E R C E N T A B O V E 3 0 M E V . 
0: F O R F M I T D O S I M E T R Y . 
M : N E W R E Q U E S T . 

8 0 1 2 3 3 F 

2 H E L I U M 3 D E U T E R O N 

2 . 0 0 M E V 5 . 0 0 MEV 1 U S A N G D O E 8 0 1 2 8 5 F 

A: A C C U R A C Y 10 P E R C E N T R E L A T I V E . 30 P E R C E N T A B S O L U T E . 
O : C R O S S S E C T I O N S F O R A L T E R N A T E F U E L C Y C L E S . 
M: N E W R E Q U E S T . 

2 



2 H E L I U M 3 DEUTERON O . D 

2 6 5 0 0 . KEV 1 . 0 0 MEV USA NG 8 0 1 2 8 4 F 

A : ACCURACY 1 0 PERCENT R E L A T I V E . 3 0 P E R C E N T A B S O L U T E . 
0 : CROSS S E C T I O N S FOR A L T E R N A T E F U E L C Y C L E S . 
M : NEW R E Q U E S T . 

2 H E L I U M A HEL I U M - 3 HEL I U M - 3 . H E L I U M - 3 

2 7 5 0 . 0 KEV 8 . 0 0 MEV USA NG 8 0 1 0 7 5 F 

A : ACCURACY 1 0 P E R C E N T R E L A T I V E , 3 0 PERCENT A B S O L U T E . 
0 : CROSS S E C T I O N S FOR A L T E R N A T E F U E L C Y C L E S . 
M : NEW R E Q U E S T . 

3 L I T H I U M NEUTRON T O T A L PROTON " R O D U C T I O N CROSS S E C T I O N 

2 8 9 . 0 0 MEV 1 5 . 0 MEV 1 0 . X USA NG DOE 

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

8 0 1 0 4 0 F 

3 L I T H I U M NEUTRON E N E R G Y - A N G L E D I F F . P R O T O N - P R O D U C T I O N CROSS S E C T I O N 

2 9 1 5 . 0 MEV USA NG DOE 8 0 1 0 9 : 

A : ACCURACY TO BE D E T E R M I N E D . 
O : DATA R E Q U I R E D FOR R A D I A T I O N DAMAGE 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 E N E R G Y - A N G L E D I F F . A L P H A - P R O D U C T I O N CROSS S E C T I O N 

3 0 1 5 . 0 MEV USA NG DOE 

A : ACCURACY TO BE D E T E R M I N E D . 
O : D A T A R E Q U I R E D FOR R A D I A T I O N DAMAGE 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 A L P H A , N 

3 1 1 0 0 . KEV 6 . 5 0 MEV 'JSA W A - T O N L A S 

Q : T H I C K T A R G E T Y I E L D S R E Q U I R E D . 
A : R E L A T I V E ERROR OF 3 . 0 PERCENT N E E D E D . 

ALPHA ENERGY R E S O L U T I O N 1 0 0 < E V . 

7 8 1 1 6 7 N 

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

3 2 1 . 0 0 MEV 1 5 . 0 MEV GER J . 3 A R V A S J U L 7 2 2 0 6 0 

0 : AN IMPROVEMENT I N ACCURACY BELOW 6 MEV R E Q U I R E D . 
0 : C A L C U L A T I O N OF NEUTRON T R A N S P O R T . 

3 3 1 . 0 0 KEV 

3 4 4 . 0 0 MEV 

1 5 . 0 MEV 

1 5 . 0 MEV 

G . M . M C CRACKEN CUL 72 2 0 6 1 F 

0 : E V A L U A T I O N R E Q U I R E M E N T . 
FOR S H I E L D I N G C A L C U L A T I O N S AND NEUTRON T R A N S P O R T 

CCP I . N . G O L O V I N KUR 7 2 4 0 0 1 F 

Q : R E F I N E M E N T OF D A T A 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 . 

0 : C A L C U L A T I O N OF NEUTRON T R A N S M I S S I O N . 

3 5 1 . 0 0 MEV 2 0 . 0 MEV I T Y C . C O C E V A BOL 7 9 2 0 9 4 

Q : ANGULAR D I S T R I B U T I O N OF R E A C T I O N PRODUCTS N E E D E D . 
• : B L A N K E T C A L C U L A T I O N S I N F U S I O N R E A C T O R S . 

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

3 6 1 0 . 0 KEV 4 0 . 0 MEV USA MCELROY H E D 

A : ACCURACY 2 0 P E R C E N T ABOVE 3 0 M E V . 
O : FOR F M I T D O S I M E T R Y . 
M : NEW R E Q U E S T . 

8 0 1 2 3 0 F 

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

3 7 1 . 0 0 MEV 2 0 . 0 MEV 2 0 . O X I T Y C . C O C E V A 792 095F 

Q : ANGULAR D I S T R I B U T I O N OF R E A C T I O N PRODUCTS N E E D E D . 
0 : B L A N K E T C A L C U L A T I O N S I N F U S I O N R E A C T O R S . 

3 L I T H I U M 6 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 

3 8 9 . 0 0 MEV 1 5 . 0 MEV 1 5 . O X CCP I . N . G O L O V I N KUR 

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 
SPECTRA 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 . 

3 



3 L I T H I U M 6 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 ( C O N T I N U E D ) 

3 9 1 . 0 0 M E V 1 5 . 0 MEV M . K A S A 1 
Y . S E K I 

M A P 
J A E 

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 

3 L I T H I U M 6 N, 2N 

U ° TO 2 0 . 0 M E V ITY C . C O C E V A BOL 7 9 2 0 9 6 F 

O : A N G U L A R D I S T R I B U T I O N OF R E A C T I O N P R O D U C T S N E E D E D . 
0 : B L A N K E T C A L C U L A T I O N S IN F U S I O N R E A C T O R S . 

41 1 0 . 0 KEV 4 0 . 0 M E V U S A M C E L R O Y H E D 

A: A C C U R A C Y 20 P E R C E N T A B O V E 30 M E V . 
0: FOR F M I T D O S I M E T R Y . 
M: N E W R E Q U E S T . 

801231F 

3 L I T H I U M 6 N E U T R O N E N E R G Y - A N G L E D I F F . 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 5 . 0 MEV G E R J . D A R V A S J U L 

O: N E U T R O N S P E C T R A UP 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 B E 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 . 

3 L I T H I U M 6 N E U T R O N N ,P 

2 0 . 0 M E V I T Y C . C O C E V A B O L 792097F 

Q: A N G U L A R D I S T R I B U T I O N OF R E A C T I O N P R O D U C T S N E E D E D . 
O : B L A N K E T C A L C U L A T I O N S I N F U S I O N R E A C T O R S . 

3 L I T H I U M 6 N E U T R O N T O T A L P R 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 

4 0 . 0 M E V U S A M C E L R O Y H E D 
A : A C C U R A C Y 20 P E R C E N T A B O V E 3 0 M E V . 
0: R E Q U I R E D FOR F M I T D O S I M E T R Y . 
M: NEW R E Q U E S T . 

3 L I T H I U M 6 

1 5 . 0 MEV GER J . D A R V A S J U L 7 2 2 1 5 1 
A: E N E R G Y R E S O L U T I O N O F 0 . 2 T O 0 . 5 MEV W O U L D B E 

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

15.0 MEV C C P I . N . G O L O V I N 7 2 4 0 0 3 F 

0: N E U T R O N I C S C A L C U L A T I O N S A N O E N E R G Y 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 M E V J A P Y . S E K I J A E 7 6 2 0 5 2 F 

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

20.0 MEV ITY C.COCEVA 712098F 
a : A N G U L A R D I S T R I B U T I O N O F R E A C T I O N P R O D U C T S N E E D E D . 
0 : B L A N K E T C A L C U L A T I O N S IN F U S I O N R E A C T O R S . 

3 L I T H I U M 6 

4 9 1 .00 K E V 

5 0 0 . EV 

3 . 0 0 M E V 

3 . 0 0 M E V 

S M I T H 
H E M M I G 

ANL 
D O E 

6 9 1 0 09R 

0 : A B S O L U T E V A L U E S R E Q U I R E D . 
A: A C C U R A C Y OF 3 P E R C E N T U S E F U L . 

E N E R G Y R E S O L U T I O N M U S T R E P R O D U C E TRUE S H A P E . 
0: F O R U S E AS S T A N D A R D . 

U S A H A L E L A S 

a : A B S O L U T E V A L U E S R E Q U I R E D . 
A : ACCURACY RANGE 1 . TO 3. P E R C E N T . 

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

5 . 0 0 KEV 1 5 . 0 M E V GER M . K U E C H L E 

0 : S T A N D A R D . 

1 0 0 . K E V 1 0 . 0 MEV IND M . P . N A V A L K A R T R M 7 1 3 0 0 2 R 

A : E N E R G Y S T E P S O F 0.1 M E V . 
0 : F O R N E U T R O N S P E C T R U M M E A S U R E M E N T S W I T H S A N D W I C H E D 

L I - 6 S P E C T R O M E T E R . 

5 3 1 0 . 0 EV 1 0 0 . K E V U S A H A L E L A S 

0: F O R U S E A S S T A N D A R D B E L O W 1 M E V . 

7 2 1 0 0 9 R 

4 



3 L I T H I U M 6 ( C O N T I N U E D ) 

5 4 3 0 0 . KEV 1 5 . 0 MEV 5 . O X GER J . D A R V A S J U L 7 2 2 0 6 2 F 

O : T O T A L T R I T I U M P R O D U C T I O N R E Q U I R E D . 
A : ENERGY R E S O L U T I O N SHOULD REPRODUCE TRUE S H A P E , 
o : FOR D E T E R M I N A T I O N OF MORE ACCURATE T R I T I U M 

B R E E D I N G R A T I O S . 

5 5 1 0 0 . K E V 3 . 0 0 M E V 3 . O X CCP I.N.GOLOVIN KUR 724002F 
0: FOR TRITIUM BREEDING AND ENERGY DEPOSITION. 

5 6 1 . 0 0 MEV 2 0 . 0 MEV 5 . O X B L G G . D E L E E U W - G I E R T S MOL 74Z 

Q : SECONDARY ANGULAR D I S T R I B U T I O N R E Q U I R E D 
I N THE SAME ENERGY R A N G E . 

A : ANGULAR R E S O L U T I O N - 1 0 DEGREES FROM 0 TO 9 0 . 
o : D E T E R M I N A T I O N OF NEUTRON SPECTRA FROM T R I T O N 

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

5 . 0 0 KEV 1 5 . 0 MEV 5 . O X GER M . K U E C H L E 

0 : S T A N D A R D . 

74211 OF 

5 8 3 . 0 0 MEV 1 5 . 0 MEV J A P Y . S E K I J A E 7 6 2 0 5 3 F 

0 : T R I T I U M B R E E D I N G AND ENERGY D E P O S I T I O N C A L C U L A T I O N 

1 0 0 . KEV 2 . 0 0 MEV G . M . M C C R A C K E N C U L 

o : E V A L U A T I O N R E Q U I R E M E N T . 
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 O N S . 

5 0 0 . KEV 5 . 0 0 MEV 1 0 . X USA NG DOE 7 8 1 1 6 OF 

0 : NEEDED TO D E S C R I B E B R E E D I N G I N D - T S Y S T E M S . 

1 0. 0 MV 1 0 . 0 EV U S A CARLSON N B S 8C 

0 : TO STUDY A T O M I C B I N D I N G AND R E L A T E D E F F E C T 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 AND N E A N D C . SEE A P P E N D I X A . 

3 L I T H I U M 6 N E U T R O N ANGULAR D I S T R I B U T I O N OF T R I T O N S 

62 5 0 0 . EV 1 0 0 . K E V 5. X 1 USA H A L E 801291R 
a : A B S O L U T E CROSS S E C T I O N AS A F U N C T I O N 3 F A N G L E . 
O : NEEDED FOR USE OF L I - 6 ( N , A L P H A ) AS S T A N D A R D . 
M : NEW R E Q U E S T . 

3 L I T H I U M 6 

2 0 . 0 M E V I T Y C . C O C E V A B O L 792099F 

Q: ANGULAR D I S T R I B U T I O N OF R E A C T I O N PRODUCTS N E E D E D . 
0 : B L A N K E T C A L C U L A T I O N S I N F U S I O N R E A C T O R S . 

3 L I T H I U M 6 

1 0 . 0 KEV 

S T A T U S -

A O . 0 M E V J S A MCELROY HEO 

A : ACCURACY 2 0 P E R C E N T ABOVE 3 0 M E V . 
0 : FOR F M I T D O S I M E T R Y . 
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 B Y I N D C AND N E A N D C . SEE A P P E N D I X A . 

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

6 5 U P TO 4 0 . 0 MEV 1 0 . X U S A MCELROY H E D 

a : T O T A L HE P R O D U C T I O N FOR MASS S P E C T R O M E T R Y . 
A : ACCURACY 2 0 P E R C E N T ABOVE 2 5 M E V . 
O : FOR F M I T D O S I M E T R Y . 

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

3 L I T H I U M 6 DEUTERON E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I O N CROSS S E C T I O N 

U= TO 1 0 . 0 M E V 5. OX C . A . P H I L I S 81 2063R 

Q: N E U T R O N S E M I T T E D PER N O N - E L A S T I C P R O C E S S 
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 

M : N E W R E Q U E S T . 

3 L I T H I U M 6 H E L I U M - 3 HEL I U M - 3 . H E L I U M - 3 

6 7 1 5 0 . K E V 5 . 0 0 M E V U S A NG D O E 8 0 1 0 7 4 F 
A: A C C U R A C Y 10 P E R C E N T R E L A T I V E . 3 0 P E R C E N T A B S O L U T E . 
0 : C R O S S S E C T I O N S F O R A L T E R N A T E FUEL C Y C L E S . 
M : N E W R E Q U E S T . 

5 



3 L I T H I U M 6 H E L I U M - 3 S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N BELOW ) 

5 . 0 0 MEV N G D O E 8 0 I 0 7 6 F 

Q: B R A N C H I N G R A T I O S F O R O T H E R R E A C T I O N S . 
A: A C C U R A C Y 10 P E R C E N T R E L A T I V E , 3 0 P E R C E N T A B S O L U T E . 
0: C R O S S S E C T I O N S FOR A L T E R N A T E F U E L C Y C L E S . 
M: NEW R E Q U E S T . 

3 L I T H I U M 6 L I T H I U M - 6 S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N B E L O W ) 

6 9 5 0 0 . K E V 2 . 0 0 MEV U S A NG D O E 78 10 74F 

Q: C R O S S S E C T I O N F O R ALL S I G N I F I C A N T C H A R G E D P A R T I C L E 
R E A C T I O N S W A N T E D . 

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

O: FOR A D V A N C E D F U E L F U S I O N D E V I C E 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 L I T H I U M 7 D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

7 0 1 . 0 0 MEV 

71 2 . 0 0 MEV 

1 5 . 0 MEV 

1 5 . 0 MEV 1 0 . 0 * 

J . D A R V A S 7 2 2 0 6 6 F 

Q: A D D I T I O N A L D I S T R I B U T I O N S B E T W E E N 1 AND 7 M E V 
R E Q U I R E D IN S T E P S O F 0 . 5 TO 1 M E V . 

0: FOR C A L C U L A T I O N OF N E U T R O N T R A N S P O R T . 

I . N . G O L O V I N K U R 
Q: R E F I N E M E N T OF D A T A B E L O W 7 MEV A N D A D D I T I O N A L D A T A 

A B O V E 7 MEV R E Q U I R E D . 
O: FOR T R I T I U M B R E E D I N G A N D E N E R G Y D E F O S I T I O N . 

7 2 1 4 . 0 MEV B . D U C H E M IN SAC 
A: Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S . 
o : E V A L U A T I O N OF N E U T R O N B A L A N C E , 
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 . 

73 1 . 0 0 MEV 2 0 . 0 MEV 2 0 . O X 1 C . C O C E V A B O L 7921 OOF 
O: A N G U L A R D I S T R I B U T I O N O F R E A C T I O N P R O D U C T S N E E D E D . 
32 B L A N K E T C A L C U L A T I O N S IN F U S I O N R E A C T O R S . 

3 L I T H I U M 7 I N E L A S T I C C R O S S S E C T I O N 

7 4 5 0 0 . K E V 1 5 . 0 MEV R J . D A R V A S JUL 72206 
Q: C R O S S S E C T I O N FOR 0 . 4 7 8 M E V L E V E L R E Q U I R E D . 
O: FOR S H I E L D I N G E S T I M A T E S A N O C A L C U L A T I O N O F H E A T 

G E N E R A T I O N . 

1 5 . 0 MEV 1 5 . O X I . N . G O L O V I N 724006F 

Q: C R O S S S E C T I O N F O R 0 . 4 7 8 M E V L E V E L R E Q U I R E D . 
3: N E U T R O N I C S C A L C U L A T I O N S A N O E N E R G Y D E P O S I T I O N . 

3 L I T H I U M 7 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 

76 1 .0 0 MEV 2 0 . 0 M E V I TY C . C O C E V A 79 21 0 1 F 

Q: 
o : 

A N G U L A R D I S T R I B U T I O N D F R E A C T I O N P R O D U C T S N E E D E D . 
B L A N K E T C A L C U L A T I O N S IN F U S I O N R E A C T O R S . 

3 L I T H I U M 7 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 

15.0 MEV 2 0 . O X T . D . B E Y N O N 
G . M . M C C R A C K E N 

BIR 
C U L 

a : E V A L U A T I O N R E Q U I R E M E N T . 
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 O N S . 

3 L I T H I U M 7 T O T A L P H O T O N P R O D U C T I O N C R D S S S E C T I O N 

78 9 . 0 0 MEV 

7 9 2 5 . 3 MV 

15.0 MEV 

15.0 MEV 

CCP I . N . G O L O V I N 72401 OF 

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 G A M M A RAY 
S P E C T R A ARE R E Q U I R E D . 

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

7 6 2 0 5 9 F 

0: G A M M A RAY S P E C T R A A L S O R E Q U I R E D . 
• : 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 

3 L I T H I U M 7 N E U T R O N 

1 5 . 0 M E V J . D A R V A S 7 2 2 0 7 1 F 

Q: T H R E E OR F O U R O A T A P O I N T S U S E F U L . 
0: F O R 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 . 

15.0 MEV C C P I . N . G O L O V I N K U R 7240 09F 

0: 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 AT 
14 TO 15 MEV R E Q U I R E 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 . 
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3 L I T H I U M 7 N E U T R O N N ,2N ( C O N T I N U E D ) 

2 0 . 0 M E V Y C . C O C E V A S O L 7 9 2 1 02F 

O : A N G U L A R D I S T R I B U T I O N OF R E A C T I O N P R O D U C T S N E E D E D , 
a : B L A N K E T C A L C U L A T I O N S I N F U S I O N R E A C T O R S . 

3 L I T H I U M 7 E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I O N CROSS S E C T I O N 

8 3 9 . 0 0 M E V 1 5 . 0 M E V 1 0 . X 

o : FOR S H I E L D I N G AND T R A N S P O R T S T U D I E S OF N E X T 
G E N E R A T I O N D - T R E A C T O R D E S I G N S . 

M : M O D I F I E D ( P A R T I A L L Y W I T H D R A W N ) . 

3 L I T H I U M 7 N , N P 

U P T 3 2 0 . 0 M E V Y C . C O C E V A BOL 7 9 2 1 0 2 

Q : A N G U L A R D I S T R I B U T I O N OF R E A C T I O N P R O D U C T S N E E D E D . 
0 : B L A N K E T C A L C U L A T I O N S I N F U S I O N R E A C T O R S . 

3 L I T H I U M 7 T O T A L ° P O T O N P R O D U C T I O N CROSS S E C T I O N 

8 5 9 . 0 0 M E V 1 5 . 0 M E V A NG DOE 7 8 1 0 5 

a : T O T A L H Y D R O G E N PRODUCT I O N W A N T E D . 
a : FDR R A D I A T I O N D A M A G E S T U D I E S OF N E X T G E N E R A T I O N 

D - T R E A C T O R D E S I G N S . 

3 L I T H I U M 7 E N E R G Y - A N G L E D I F F . PR 3 T O N - P R O D U C T I ON C R O S S S E C T I O N 

8 6 1 5 . 0 M E V X NG DOE 7 8 1 1 3 5 

A : A C C U R A C Y T O BE D E T E R M I N E D . 
0 : DATA R E Q U I R E D FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

3 L I T H I U M 7 

2 0 . 0 M E V C . C O C E V A 7 9 2 1 OAF 

a : ANGULAR D I S T R I B U T I O N OF R E A C T I O N P R O D U C T S N E E D E D . 
0 : B L A N K E T C A L C U L A T I O N S I N F U S I O N R E A C T 3 R S . 

3 L I T H I U M 7 N . N T 

88 1 5 . 0 M E V J . D A R V A S J U L 

A : R E S O L U T I O N AND ENERGY S T E P S OF . 2 TO. . 5 MEV 
S U F F I C I E N T . 

0 : D E T E R M I N A T I O N OF MORE A C C U R A T E T R I T I U M B R E E D I N G 
R A T I O S . 

1 5 . 0 « E V C C P I . N . G O L O V I N KUR 7 2 4 0 0 7 F 

o : FOR T R I T I U M B R E E D I N G AND E N E R G Y D E P O S I T I O N . 

1 0 . 6 M E V 1 5 . 0 M E V » I . N . G O L O V I N K U " 

a : S E C O N D A R Y E N E R G Y AND A N G U L A R D I S T R I B U T I O N S 
R E Q U I R E D . 

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 . 

3 . 0 0 M E V 1 4 . 0 M E V B . DUCHEM I N SAC 

A : QUOTED A C C U R A C Y AT 2 S T A N D A R D D E V I A T I O N S . 
3 : E V A L U A T I O N OF N E U T R O N B A L A N C E . 
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 . 

7 3 2 0 0 4 F 

1 5 . 0 M E V T . D . B E Y N O N S I R 

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

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 CR OS S - S E C T I ON I N T H R E S H H L D 
R E G I O N . 

9 3 5 . 0 0 M E V 1 6 . 0 M E V 

2 0 . 0 M E V 

A : A C C U R A C Y RANGE 5 . TO 1 0 . P E R C E N T . 
0 : N E E D E D T 3 D E S C R I B E B R E E D I N G I N D - T S Y S T E M 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 . 

Y C . C O C E V A B O L 7 9 2 1 0 5 F 

Q : A N G U L A R D I S T R I B U T I O N OF R E A C T I O N P R O D U C T S N E E D E D . 
3 : B L A N K E T C A L C U L A T I O N S I N F U S I O N R E A C T O R S . 

3 L I T H I U M 7 T O 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 

9 5 9 . 0 0 M E V 1 5 . 0 M E V 

0 : T O T A L H E L I U M P R O D U C T I O N W A N T E D . 
O : FOR R A D I A T I O N D A M A G E S T U D I E S OF N E X T G E N E R A T I O N 

D - T R E A C T O R D E S I G N S . 



3 L I T H I U M 7 E N E R G Y - A N G L E D I F F . A L P H A - P R O D U C T I O N CROSS S E C T I O N 

9 6 1 5 . 0 MEV USA NG DOE 7 8 1 1 1 4 

A : ACCURACY TO BE D E T E R M I N E D . 
O : D A T A R E Q U I R E D FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

3 L I T H I U M 7 E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I O N CROSS S E C T I O N 

1 0 . 0 MEV C . A . P H I L I S B R C 812 

0: N E U T R O N S E M I T T E D P E R N O N - E L A S T I C P R O C E S S 
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 

M: N E W R E Q U E S T . 

3 L I T H I U M 7 O E U T E R O N E N E R G Y - A N G L E D I F F . 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 0 . 0 MEV 5 . O X C . A . P H I L I S BRC 81 2 
o : NEUTRONS E M I T T E D PER N O N - E L A S T I C PROCESS 

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 
M: NEW R E Q U E S T . 

4 B E R Y L L I U M 7. 

3 . 0 0 MEV DOE 8 0 1 0 7 7 F 

Q : R A D I O A C T I V E TARGET 5 3 . 3 DAY 
A : ACCURACY 1 0 P E R C E N T R E L A T I V E . 3 0 PERCENT A B S O L U T E . 
O: CROSS S E C T I O N S FOR A L T E R N A T E F U E L C Y C L E S . 
M: NEW R E Q U E S T . 

4 B E R Y L L I U M 7 D E U T E R O N 

2 . 0 0 MEV A NG DOE 8 0 1 0 8 0 F 

Q : R A D I O A C T I V E T A R G E T 5 3 . 3 DAY 
A : ACCURACY 1 0 PERCENT R E L A T I V E . 3 0 P E R C E N T A B S O L U T E . 
0 : CROSS S E C T I O N S FOR A L T E R N A T E F U E L C Y C L E S . 
M: NEW REQUEST . 

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

10 1 2 . 0 0 MEV 1 5 . 0 M E V CCP I . N . G O L O V I N KUR 

o : FOR NEUTRON T R A N S M I S S I O N C A L C U L A T I O N S . 

4 B E R Y L L I U M 9 I N E L A S T I C C R O S S S E C T IDN 

15.0 MEV CCP I . N . G O L O V I N KUR 7 2 4 0 1 2 F 

0 : N E U T R O N I C S C A L C U L A T I O N S FOR B L A N K E T AND S H I E L D . 

4 B E R Y L L I U M 9 NEUTRON E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

103 8 . 0 0 M E V 

1 0 4 UP TO 

1 5 . 0 MEV 

1 5 . 0 M E V 

GER J . D A R V A S J U L 

FR C . P H I L I S BRC 

• : NEUTRON TRANSPORT C A L C U L A T I O N S 

722 0 74F 

7 9 2 0 0 1 F 

4 B E R Y L L I U M 9 PHD TON P R O D U C T I O N C R O S S S E C T I O N IN I N E L A S T I C S C A T . 

105 8 . 0 0 MEV 1 5 . 0 MEV GER J . D A R V A S J U L 7 2 2 0 7 5 F 

Q: ENERGY D I S T R I B U T I O N DF GAMMA R A Y S R E Q U I R E D . 

4 B E R Y L L I U M 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 

1 0 6 3 . 0 0 M E V 15.0 MEV 3 I . N . G O L O V I N KUR 724 

Q: GAMMA RAY SPECTRA 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 . 

4 B E R Y L L I U M 9 

1 5 . 0 MEV GER F . F R O E H N E R KFK 7 2 2 0 7 1 

O : ANGULAR D I S T R I B U T I O N S AND ENERGY SPECTRA OF 
SECONDARY N E U T R O N S AND GAMMA RAYS A L S O N E E D E D . 

0 : R A D I A T I O N DAMAGE E S T I M A T E S . 

1 5 . 0 MEV I , N . G O L O V I N KUR 

0 : ENERGY AND ANGULAR D I S T R I B U T I O 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 5 . 0 MEV 
0: D A T A F O R N E U T R O N M U L T I P L I E R . 
M: NEW R E Q U E S T . 
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4 B E R Y L L I U M 9 

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

S P E C T R U M . 
O : F O R F I S S I O N - S U P P R E S S E D H Y B R I D R E A C T O R B L A N K E T 

O E S I G N S . 
M : NEW R E Q U E S T . 

4 B E R Y L L I U M 9 N E U T R O N E N E R G Y - A N G L E D I F F . 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 1 1 1 . 8 0 MEV 5 . 0 0 M E V HEMM I G D O E 

O : 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 . 
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 : 5 . P E R C E N T . 

A C C U R A C Y 5 0 M B A T 2 - 3 M E V . 
R E S O L U T I O N O N E ( N ' ) - 5 0 0 K E V . 

0 : FDR B E M O D E R A T E D F A S T S P E C T R U M R E A C T O R S A N D F O R 
T H E R M A L B R E E D E R S OR C O N V E R T O P S A N D N E U T R O N 
E C O N O M Y C A L C U L A T I O N S . 

4 B E R Y L L I U M 9 N , ° D E L A Y E D N E U T R O N Y I E L D 

112 14.0 MEV 16.0 MEV V . K . M A R K O V G A C 

0 : D E . A Y E D N E U T R O N Y I E L D F R O M B E - 9 P R O D U C E D B Y B E T A 
D E C A Y O F L I — 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 : A L L O W A N C E F O R B A C K G R O U N D I N D E L A Y E D N E U T R O N 
C O U N T I N G 

4 B E R Y L L I U M 9 N E U T R O N T O T A L P R 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 

1 1 3 9 . 0 0 M E V 1 5 . 0 M E V 

3 : T O T A L H Y D R O G E N P R O D U C T I D N W A N T E D , 
o : F O R R A D I A T I O N D A M A G E C A L C U L A T I O N S . 

7 8 1 1 0 3 F 

4 B E R Y L L I U M 9 E N E R G Y - A N G L E D I F F . P R 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 

1 1 4 1 5 . 0 M E V 

A : A C C U R A C Y T O B E D E T E R M I N E D . 
0 : D A T A R E Q U I R E D - O R R A D I ^ T I O N D A M A G E C A L C U L A T I O N S . 

4 B E R Y L L I U M 9 N , A L P H A 

1 1 5 8 . 0 0 M E V 1 5 . 0 M E V G E F F . F P O E H N E R 

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

7 2 2 0 7 8 F 

1 1 6 8 . 0 0 M E V 1 5 . 0 M E V = I . N . G O L O V I N K U R 

0 : F O R 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 . 

1 1 7 8 . 0 0 M E V 1 5 . 0 MEV J AP 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 

T O 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 4 B E R Y L L I U M 9 

1 1 8 9 . 0 0 MEV 1 5 . 0 M E V 2 U S A N G D O E 

O : - OR R A D I A T I O N D A M A G E C A L C U L A T I O N S . 

4 B E R Y L L I U M 9 N E U T R 3 N E N E R G Y - A N G L E D I F F . A L O H A - P R O D U C T I 0 N C R O S S S E C T I O N 

1 1 9 1 5 . 0 M E V U S A N G 7 9 1 1 2 4 F 

A : A C C U P A C Y T D B E D E T E R M I N E D . 
o : D A T A R E Q U I R E D F O R R A D I A T I O N D A M A G E C A L C U L A T I O N S . 

4 B E R Y L L I U M 9 N E U T R O N S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N B E L O W ) 

1 2 0 9 . 0 0 M E V 1 5 . 0 M E V N G D O E 8 0 1 0 9 9 F 

0 : A L L S I G N I F I C A N T A C T I V A T I O N R E A C T I O N C R O S S 
S E C T I O N S . 

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

4 B E R Y L L I U M 9 A L P H A , N 

12 1 10 0. KEV 6 . 5 0 M E V 

Q : T H I C K T A R G E T Y I E L D S R E Q U I R E D . 
A : R E L A T I V E E R R O R O F 3 . 0 P E R C E N T N E E D E D . 

A L P H A E N E R G Y R E S O L U T I O N 1 0 0 K E V . 
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4 B E R Y L L I U M 1 0 N E U T R O N N • N A L P H A 

1 2 2 1 4 . 0 M E V 2 5 . X 3 U S A 

o: 
o : 
M : 

M U I R L A S 8 0 1 1 1 5 F 

R A D I O A C T I V E T A R G E T 1 . 6 X 1 1 0 * * 6 ) YR 
P R O D U C T I O N O F H E - 6 W A N T E D . R A D I O A C T I V E T A R G E T . 
N E E D E D F O R A C T I V A T I O N O F G R A P H I T E S T R U C T U R E S . 
NEW R E Q U E S T . 

S B O R O N N E U T R O N T O T A L C R O S S S E C T I O N 

1 2 3 4 . 5 0 M E V 1 5 . 0 M E V 2 U S A 

A : o: 
H E M M I G D O E 7 4 1 0 0 1 R 

A C C U R A C Y R A N G E 3 . T O 4 . P E R C E N T . 
F O R S H I E L D I N G E F F E C T O F B ( 4 ) C . 

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

1 2 4 4 . 5 0 M E V 1 5 . 0 MEV 1 5 . X 2 U S A H E M M I G D O E 7 4 1 0 0 3 R 

5 B O R O N N E U T P O N E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

1 2 5 UP 1 TO 1 5 . 0 M E V 1 0 . X 2 U S A 

A : 

H E M M I G D O E 7 4 1 0 0 5 R 

I N C I D 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 . 
1 5 P E R C E N T I N E N E R G Y S P E C T R A . 
2 0 P E R C E N T I N A N G U L A R D I S T R I B U T I O N I F N O T 

I S O T R O P I C . 
D E L T A E ( N ' ) - 1 0 P E R C E N T . 

5 B O R O N N E U T R O N E N E R G Y - A N G L E : D I F F . 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 D N 

1 26 1 . 00 K E V 1 5 . 0 M E V 1 5 . X 2 U S A 

A : 

H E M M I G D O E 7 4 1 0 0 7 R 

I N C I D 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 . 
2 0 P E R C E N T I N A N G U L A R D I S T R I B U T I O N I F N O T 

I S O T R O P I C . 
D E L T A E ( G A M M A ) - 1 0 P E R C E N T . 

5 B O R O N A L P H A A L P H A . N 

1 2 7 UP ' TO 1 0 . 0 M E V 2 0 . X 2 S W D 

o: 
H . H A E G G B L O " A E 7 6 2 1 6 0 N 

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

5 B O R O N 1 0 N E U T R O N E N E R G Y - A N G L E : D I F F . 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 

128 7 5 0 . K E V 1 5 . 0 M E V 10. X 2 U S A 

3: 
NG D O E 7 8 1 1 5 6 F 

D A T A N E E D E D F O R B L A N < E T , S H I E L D A N D M A G N E T H E A T 
D E P O S I T I O N C A L C U L A T I O N S . 

5 B O R O N 1 0 N E U T R O N N . 2 N 

129 8 . 0 0 M E V 1 4 . 0 M E V 1 5 . ox 2 F P 

A : o: 
M : 

B . D U C H E M I N S A C 7 3 2 0 0 6 F 

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

5 B O R O N 1 0 N E U T R O N N » 3 N 

1 3 0 1 0 . 0 M E V 1 4 . 0 M E V 1 5 . ox 2 F R 

A : o: 
M : 

9 . D U C H E M I N S A C 7 3 2 D 0 7 F 

Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V A I T I 3 N S . 
F O R I M P R O V E D C A L C U L A T I O N O F N E U T R O N B A L A N C E . 
S U B S T A N T I A L M O D I F I C A T I O N S . 

5 B O R O N 1 0 N E U T R O N E N E R G Y - A N G L E D I F F . 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 1 9 . 0 0 M E V 1 5 . 0 M E V 1 0 . X 1 U S A 

o: 
N G D O E 7 8 1 0 8 8 F 

O A T A N E E D E D F O R S H I E L D I N G A N D 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 B O R O N 1 0 N E U T R O N T O T A L P R 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 

1 3 2 9 . 0 0 MEV 1 4 . 0 M E V 2 U S A 

A : 

0: 

N S D O E 7 8 1 1 1 2 F 

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

5 B O R O N 1 0 N E U T R O N E N E R G Y - A N G L E D I F F . P R D 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 

1 3 3 1 5 . 0 M E V 2 U S A 

A : o: 
NG D O E 7 8 1 1 5 4 F 

A C C U R A C Y T O B E D E T E R M I N E D . 
D A T A R E Q U I R E D F O R R A D I A T I O N D A M A G E C A L C U L A T I O N S . 
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5 B O R O N 10 

1 3 4 1 00. 1 . 0 0 " E V E . L Y N N H A R 6 4 2 0 0 1 R 

3 : A . S O ( N , A _ P H A G A M M A ) . 
A : ENERGY D E P E N D E N C E N E E D E D MORE A C C U R A T E L Y . 
O : U S E D AS A S T A N D A R D I N CROSS S E C T I O N M E A S U R E M E N T S . 

1 0 . 0 K E V 2 . 0 0 MEV S A . F A B R Y MOL 6 8 2 0 C 

A : A C C U R A C Y 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 . 
3 : S T A N D A R D C R O S S S E C T I O N . 

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

1 . 0 0 KEV S M I TH 
H E M M I G 

A N L 
DOE 

A B S O L U T E V A L U E S R E Q U I R E D -
A L P H A ( 0 ) / A L P H A ( 1 ) " A T I O N E E D E D FOR B O T H A L P H A AND 

GAMMA D E T E C T I O N . 
3 P E R C E N T A C C U R A C Y U S E F U L TO 1 0 0 K E V , 1 0 P E R C E N T 
FOR U S E AS S T A N D A R D . 

1 0 0 . S M I TH 
H E M M I G 

A N L 
D O E 

A B S O L U T E V A L U E S R E Q U I R E D . 
A L P H A < 0 ) / A L P H A ! 1 ) R A T I O N E E D E D FOR B O T H A L P H A AND 

GAMMA D E T E C T I O N . 
A C C U R A C Y U S E F U L ABOVE 1 0 0 K E V . 

F 3 R U S E AS S T A N D A R D . 

3 0 . 0 KEV 

1 0 0 . KEV 

1 0 . 0 MEV 

3 . X 

SM I T H 
H E M M I G 

A N L 
DOE 

Q : A B S O L U T E V A L U E S R E Q U I R E D . 
A L P H A ( 0 ) / A L P H A ( 1 ) R A T I O N E E D E D FOR B O T H A L P H A A N D 

GAMMA D E T E C T I O N . 
0 : FOR U S E AS S T A N D A R D . 

S M I TH 
H E M M I G 

A N L 
DOE 

Q : A B S O L U T E V A L U E S R E Q U I R E D FOR 4 8 0 K E V G A M M A . 
A : 3 ° E R C E N T A C C U R A C Y U S E F U L TO 1 0 0 K E V , 1 0 P E P C E N T 

A B O V E . 
0 : FDR USE AS S T A N D A R D . 

S M I T H 
H E M M I G 

A N L 
DOE 

O : A B S O L U T E V A L U E S R E Q U I R E D F O R 4 8 0 K E V G A M M A . 
A : 3 P E R C E N T ACCURACY U S E F U L TO 1 0 0 K E V , 1 0 P E R C E N T 

ABOVE . 
o : FDR U S E AS S T A N D A R D . 

3 0 0 . KEV 1 0 . 0 MEV S M I T H 
H E M M I G 

A N L 
DOE 

Q : A B S O L U T E V A L U E S R E Q U I R E D FOR 4 8 0 K E V ! 
A : 3 P E R C E N T A C C U R A C Y U S E F U L T O 1 0 0 K E V , 

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

6 9 1 3 7 5 R 

A M M A . 
1 0 P E P C E N T 

5 0 . 0 KEV 2 0 0 . K E V H A L E L A S 

B O T H T O T A L I N , A L P H A ) AND ( N , A L P H A ! 11 I C R O S S 
S E C T I O N S R E Q U I R E D . 

5 . 0 0 K E V 1 0 . 0 MEV 3 L . N . U S A C H E V F E I 

A : FRDM 5 . 0 - I 0 0 K E V ACCURACY 2 P E R C E N T . 
3 : S T A N D A R D C R O S S S E C T I O N B E L O W 1 0 0 K E V . 

FOR MORE D E T A I L S E E I N T R O D U C T I O N . 

1 0 . 0 MV 1 0 . 0 EV C A R L S O N N B S 7 8 1 1 7 6 R 

o : 
M : 

TO CHECK FOR M O L E C U L A R B I N D I N G E F F E C T S . 
S U B S T A N T I A L M O D I F I C A T I O N S . 

1 4 5 

STATUS-
1 0 0 . K E V 1 . 0 0 MEV 2 . O X 1 GER H . K U E S T E R S K F K 

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 . 

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

1 4 6 5 0 . 0 KEV 200 . KEV 5 . USA H A L E L A S 

0 : N E E D E D FOR R - M A T R I X F I T . 
M : NEW R E Q U E S T . 

5 BORON 1 0 T O 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 

9 . 0 0 MEV 1 4 . 0 M E V 

A : ACCURACY RANGE 1 0 . TO 5 0 . P E R C E N T . 
A C C U R A C Y TO BE D E T E R M I N E D FROM S E N S I T I V I T Y S T U D I E S 

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

4 0 . 0 MEV MCELROY H E D 

a : I D T AL HE P R O D U C T I O N FOR M A S S S P E C T R O M E T R Y . 
A : ACCURACY 2 0 P E R C E N T A B O V E 2 5 M E V . 
O : FOR F M I T D O S I M E T R Y . 

FOR USE AS F L U E N C E M O N I T O R . 
M : NEW R E Q U E S T . 



5 B O R O N 1 0 E N E R G Y - A N G L E O I F F . A L 3 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 4 9 1 5 . 0 M E V U S A NG 

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

5 B O R O N 1 0 S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N B E L O W ) 

1 5 0 9 . 0 0 M E V 1 5 . 0 M E V U S A N G 

O: AL 
D O E 

S I G N I F I C A N T A C T I V A T I O N R E A C T I O N C R O S S 
S E C T I O N S . 

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

5 B O R O N 1 1 E N E R G Y - A N G L E D I F F . 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 

1 5 1 2 . 1 0 M E V 1 5 . 0 M E V 7 8 1 1 5 7 F 

O : D A T A N E E D E D F O R B L A N K E T . S H I E L D A N D M A G N E T H E A T 
D E P O S I T I O N C A L C U L A T I O N S . 

5 B O R O N 1 1 E N E R G Y - A N G L E D I F F . 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 5 2 9 . 0 0 M E V 1 5 . 0 M E V 

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

5 B O P O N 1 1 T O T A L P P 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 

1 5 3 9 . 0 0 M E V 1 5 . 0 M E V 7 8 1 0 5 6 F 

Q : T O T A L H Y D R O G E N P R O D U C T I O N W A N T E D . 
0 : FOR R A D I A T I O N D A M A G E S T U D I E S OF N E X T G E N E R A T I O N 

D - T R E A C T O R D E S I G N S . 

5 B O R O N 1 1 E N E R G Y - A N G L E D I F F . PR 3 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 

1 5 4 1 5 . 0 MEV 

5 B O R O N 1 1 

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

4 0 . 0 M E V M C E L R O Y H E D 80122 IF 
Q : 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 0 P E R C E N T A B 3 V E 2 5 M E V . 
0 : F O R F M I T D O S I M E T R Y . 
M : NEW R E Q U E S T . 

5 B O R O N 1 1 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 O N C R O S S S E C T I O N 

1 5 6 9 . 0 0 M E V 1 5 . 0 M E V N G D O E 

O : T O T A L H E L I U M P R O D U C T I O N W A N T E D . 
O : F O R R A D I A T I O N D A M A G E S T U D I E S O F N E X T G E N E R A T I O N 

D-T R E A C T O R D E S I G 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 . 

5 B O R O N 1 1 E N E R G Y - A N G L E D I F F . 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 5 7 1 5 . 0 M E V 

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

5 B O R O N 1 1 S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N B E L O W ) 

1 5 8 9 . 0 0 M E V 1 5 . 0 M E V 10. X N G D O E 

Q : A L L S I G N I F I C A N T A C T I V A T I O N R E A C T I O N C R O S S 
S E C T I O N S . 

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

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

1 5 9 2 0 0 . K E V 2 . 0 0 M E V 

A : A C C U R A C Y 1 0 P E R C E N T R E L A T I V E . 3 0 P E R C E N T A B S O L U T E , 
0 : C R O S S S E C T I O N S F O R A L T E R N A T E F U E L C Y C L E S . 
M : NEW R E Q U E S T . 
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5 B O R O N 11 

1 6 0 4 . 0 0 MEV 1 0 . 0 MEV 

A : A C C U R A C Y 1 0 P E R C E N T R E L A T I V E , 3 0 P E R C E N T A B S O L U T E , 
o : CROSS S E C T I O N S FOR A L T E R N A T E F U E L C Y C L E S . 
M : NEW R E Q U E S T . 

5 BORON 1 1 

1 6 1 2 0 0 . K E V 2 . 0 0 MEV A NG DOE 8 0 1 0 8 1 F 

A : A C C U R A C Y 1 0 P E R C E N T R E L A T I V E , 3 0 P E R C E N T A B S O L U T E . 
0 : CROSS S E C T I O N S FOR A L T E R N A T E F U E L C Y C L E S . 
M : NEW R E Q U E S T . 

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

1 6 2 1 . 6 0 MEV 5 . 0 0 MEV 

A : ACCURACY 1 0 P E R C E N T R E L A T I V E , 3 0 3 E R C E N T A B S O L U T E . 
0 : CROSS S E C T I O N S FOR A L T E R N A T E F U E - C Y C . E S . 
M : NEW R E Q U E S T . 

5 B O R O N 11 E N E R G Y - A N G L E D I F F . A L P H A - P R O D U C T I O N CROSS S E C T I O N 

5 BORON 1 1 

2 . 0 0 MEV 

1 6 4 5 0 0 . K E V 2 . 0 0 MEV 

A : ACCURACY 1 0 P E R C E N T R E L A T I V E . 3 0 P E R C E N T A B S O L U T E . 
0 : CROSS S E C T I O N S FOR A L T E R N A T E F U E L C Y C L E S . 
M : NEW R E Q U E S T . 

NG D O E 

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

o : F O R A D V A N C E D F U E L F U S I O N D E V I C E 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 . 

5 BORON 1 1 A L P H A A L P H A , » 

1 6 5 5 0 0 . K E V 2 . 0 0 MEV 

o : 
M : 

NG DOE 

ACCURACY 1 0 . 0 P E R C E N T R E L A T I V E , 3 0 . 0 P E R C E N T 
A B S O L U T E R E Q U I R E D . 

FOR A D V A N C E D F U E L F U S I O N D E V I C E 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 . 

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

S T A T U S -

2 0 . 0 M E V 5 0 . 0 MEV 

A : ACCURACY RANGE 1 0 . TO 1 5 . P E R C E N T . 
0 : FOR S H I E L D D E S I G N I N F M I T F A C I L I T Y . 

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 . 

6 CARBON N E U T R O N N O N - E L A S T I C CROSS S E C T I O N 

1 6 7 2 0 . 0 MEV 5 0 . 0 MEV 'JS A NG 

A : A C C U R A C Y RANGE 1 0 . TO 1 5 . P E R C E N T . 
0 : FOR S H I E L D D E S I G N I.N F M I T F A C I L I T Y . 

6 C A R B O N ANGULAR D I S T R I B U T I O N OF P H O T O N FROM I N E L A S T I C S C A T 

1 6 8 5 . 0 0 MEV 2 0 . 0 MEV USA F U O R L 

o : FOR 4 . 4 3 MEV G A M M A ' S O N L Y . 
MEASURE FOR AT L E A S T FOUR A N G L E S . 

7 4 1 1 7 7 R 

6 CARBON N E U T R O N E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I ON CROSS S E C T I O N 

1 6 9 9 . 0 0 MEV 1 5 . 0 MEV 1 0 . X USA NG 

o : FOR S H I E L D I N G A N D T R A N S P O R T S T U D I E S OF N E X T 
G E N E R A T I O N D - T REACTOR D E S I G N S . 

6 C A R B O N N E U T R O N 

1 4 . 0 MEV 4 0 . 0 MEV USA NG DOE 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
0 : FOR T R A C K R E C O R D E R S FOR F M I T D O S I M E T R Y . 
M : NEW R E Q U E S T . 
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6 C A R B O N 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 7 1 9 . 0 0 MEV 1 5 . 0 MEV 7 8 1 0 S 2 F 

o : FOR R A D I A T I O N D A M A G E S T U D I E S OF N E X T G E N E R A T I O N 
D - T R E A C T O R D E S I G N S . 

6 CARBON E N E R G Y - A N G L E D I F F . P R O T O N - P R O D U C T I ON CROSS S E C T I O N 

1 7 2 1 5 . 0 MEV 

A : A C C U R A C Y TO BE D E T E R M I N E D . 
0 : D A T A R E Q U I R E D FOR R A D I A T I O N DAMAGE C A - C U L A T I O N S . 

6 C A R B O N 

1 4 . 0 MEV 4 0 . 0 MEV 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
o : FOR TRACK R E C O R D E R S FOR F M I T D O S I M E T R Y . 
M : NEW R E Q U E S T . 

5 C A R B O 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 O N C R O S S S E C T I O N 

9 . 0 0 MEV 1 5 . 0 MEV 7 3 1 0 6 I F 

O : FOR R A D I A T I O N DAMAGE S T U D I E S OF N E X T G E N E R A T I O N 
D - T R E A C T O R D E S I G 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 . 

6 C A R B O N E N E R G Y - A N G L E D I F F . A L P H A - P R O D U C T I ON C R O S S S E C T I O N 

1 5 . 0 MEV U S A NG DOE 7 8 1 1 1 S 

A : ACCURACY TO BE D E T E R M I N E D . 
o : D A T A R E Q U I R E D FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

6 CARBON N E U T R O N S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N BELOW ) 

1 . 0 0 MEV 

9 . 0 0 MEV 

6 CARBON 

1 0 0 . K E V 

1 5 . 0 MEV 

1 5 . 0 MEV 

1 0 . X 

Q : DAMAGE C R O S S S E C T I O N , 
o : DAMAGE TO G R A P H I T E A R M O R . 
M : NEW R E Q U E S T . 

NG DOE 

Q : A L L S I G N I F I C A N T A C T I V A T I O N R E A C T I O N C R O S S 
S E C T I O N S . 

O : D A T A N E E D E D FOR S H I E L D I N G . A C T I V A T I O N AND 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 . 

6 . 5 0 MEV 

Q : T H I C K T A R G E T Y I E L D S R E Q U I R E D . 
A : R E L A T I V E ERROR OF 3 . 0 P E R C E N T N E E D E D . 

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

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

8 . 0 0 MEV 

S T A T U S -

1 5 . 0 MEV 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 . 

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 AND N E A N D C . SEE A P P E N D I X A . 

6 C A R B O N 1 2 N E U T R O N N , A L P H A 

1 8 0 UP T 3 1 5 . 0 MEV 1 5 . OX CCP I . N . G O L O V I N KUR 

3 : 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 . 

1 8 1 1 5 . 0 MEV 5 0 . 0 MEV C A S W E L L NBS 

M E A S U R E M E N T A T T H R E S H O L D AND S E V E R A L E N E R G I E S 
THROUGHOUT T H E R A N G E S H O U L D BE S U F - I C I E N T . 

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

N E E D E D FOR ENERGY D E P O S I T I O N C A L C U L A T I O N S FOR 
R A D I O T H E R A P Y . 

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

6 C A R B O N 1 2 N . N 3 A L P H A 

UP TO 1 5 . 0 MEV 1 5 . O X I . N . G O L O V I N KUR 7 2 4 0 1 S F 

Q : SECONDARY N E U T R O N ENERGY D I S T R I B U T I O N R E Q U I R E D 
A T 1 4 . M E V . 

o : FDR 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 . 

UP TO 2 0 . 0 MEV 
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6 C A R B O N 1 2 N E U T R O N N . N 3 A L P H A ( C O N T I N U E D ) 

1 B A U P TO 5 0 . 0 MEV 1 0 . * 1 U S A C A S W E L L N B S 7 6 1 1 1 2 G 

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

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

R A D I O T H E R A P Y . 
D I S C R E P A N C Y E X I S T S AT 2 0 MEV N E U T R O N E N E R G Y 

B E T W E E N E X P E R I M E N T A L D A T A A N D T H E O R E T I C A L 
C A L C U L A T I O N S OF S E C O N D A R Y P A R T I C L E E N E R G Y 
D E P O S I T I O N S P E C T R A . 

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 . 

1 5 . 0 MEV J A P 

T O 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 A N D S E C O N D A R Y 
N E J T R O N E N E R G Y S P E C T R U M R E Q U I R E D . 
N E U T R O N T R A N S P O R T A N D H E L I U M A C C U M U L A T I O N C A L C . 

6 C A R B O N 1 3 N E U T R O N N . A L P H A 

1 8 6 5 . 0 0 M E V 1 5 . 0 MEV MU I R L A S 

a : P R O D U C T I O N O F B E - 1 0 W A N T E D . 
A : 2 5 P E R C E N T A C C U R A C Y A D E Q U A T E B E L O W 1 0 M E V . 
O : N E E D E D F O R A C T I V A T I O N A N D P A R A S I T I C A B S O R P T I O N 

I N G R A P H I T E S T R U C T U R E S . 
M : NEW R E Q U E S T . 

6 C A R B O N 1 3 

1 0 . 0 MEV N . Y A M A N O S A E 7 9 2 0 7 0 R 

O : E X P E R I M E N T A L D A T A W A N T E D . A N G U L A R D I S T R I B U T I D N 
A L S O R E Q U I R E D . R E Q U I R E D N E U T R O N E N E R G I E S A R E 
1 0 0 K E V T O 1 0 M E V . 

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

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

1 6 8 1 . 0 0 K E V 1.00 MEV 
a : R E S O N A N C E P A R A M E T E R S N E E D E D . 
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 . P E R C E N T . 

7 N I T R O G E N N . P 

1 8 9 1 4 . 0 MEV 4 0 . 0 M E V 

A : A C C U R A C Y R A N G E 1 0 . TO 2 0 . P E R C E N T , 
o : F O R T R A C K R E C O R D E R S F O R F M I T D O S I M E T R Y . 
M : NEW R E Q U E S T . 

7 N I T R O G E N T O T A L P R 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 

1 9 0 9 . 0 0 M E V 1 5 . 0 M E V U S A NG D O E 

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

7 N I T R O G E N E N E R G Y - A N G L E D I F F . P R 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 

1 9 1 1 5 . 0 M E V A NG D O E 7 8 1 1 5 1 F 

A : A C C U R A C Y TO B E D E T E R M I N E D . 
O : D A T A R E Q U I R E D F O R R A D I A T I O N D A M A G E C A L C U L A T I O N S . 

7 N I T R O G E N 

1 9 2 1 4 . 0 MEV 4 0 . 0 MEV 

A : A C C U R A C Y R A N G E 1 0 . T O 2 0 . P E R C E N T . 
0 : F O R T R A C K R E C O R D E R S F O R F M I T D O S I M E T R Y . 
M : NEW R E Q U E S T . 

7 N I T R O G E N N E J T R O N T 3 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 9 3 9 . 0 0 M E V 1 5 . 0 M E V U S A NG D O E 

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

7 N I T R O G E N E N E R G Y - A N G L E D I F F . 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 9 4 1 5 . 0 MEV 

A : A C C U R A C Y T O B E D E T E R M I N E D . 
O : D A T A R E Q U I R E D F O P R A D I A T I O N D A M A G E C A L C U L A T I O N S . 
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7 N I T R O G E N N E U T R O N S P E C I A_ Q U A N T I T Y ( D E S C R I P T I O N B E L O W ) 

1 9 5 9 . 0 0 MEV 1 5 . 0 MEV NG DOE 

o : A L L S I G N I F I C A N T A C T I V A T I O N R E A C T I O N C R O S S 
S E C T I O N S . 

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

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

1 9 6 1 . 0 0 MEV 1 5 . 0 MEV A . M I C H A U O O N BRC 

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

5 D E G R E E S FROM 2 0 TO 1 BO 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 B E DONE I F NEW E X P E R I M E N T A L 

O A T A . 

7 N I T R O G E N 1 4 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 

1 9 7 1 . 0 0 KEV 1 5 . 0 MEV FR C . P H I L I S BRC 

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

7 N I T R O G E N 1 4 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 9 8 4 . 0 0 MEV 1 5 . 0 MEV A . M I C H A U D O N B R C 

0 : S E C O N D A R Y E N E R G Y - A N G L E D I S T R I B U T I O N S R E Q U I R E D . 
A : A V E R A G E ( 1 - C O S ) A C C U R A C Y 1 0 P E R C E N T , 
o : 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 B E DONE I F NEW E X P E R I M E N T A L 
OATA . 

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

1 9 9 9 . 0 0 MEV 1 5 . 0 MEV U S A 

0 : O A T A N E E D E D FDR S H I E L D I N G AND 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 . 

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

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

O : T O R E S O L V E D I S C R E P A N C I E S B E T W E E N C A L C U L A T E D AND 
M E A S U R E D M U L T I P L I C A T I O N F A C T O R S I N S M A L L 
C R I T I C A L F A C I L I T I E S . 

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

2 0 1 1 0 . 0 KEV 2 0 . 0 MEV 6 6 1 0 2 8 R 

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

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

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

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 : 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 1 2 0 0 4 R 

1 0 P E R C . BETWEEN 

2 0 3 5 . 0 0 KEV 

2 0 4 2 0 . 0 MEV 

1 0 . 0 MEV 

5 0 . 0 MEV 

0 : TO R E S O L V E D I S C R E P A N C I E S B E T W E E N C A L C U L A T E D AND 
MEASURED M U L T I P L I C A T I O N F A C T O R S I N S M A L L 
C R I T I C A L F A C I L I T I E S . 

A : ACCURACY RANGE 1 0 . TO 1 5 . P E R C E N T , 
o : FOR S H I E L D D E S I G N I N F M I T F A C I L I T Y . 

8 OXYGEN 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 

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

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

8 O X Y G E N E N E R G Y - A N G L E D I F F . 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 

2 0 6 9 . 0 0 MEV 1 5 . 0 MEV A NG DOE 7 8 1 0 8 9 F 

0 : D A T A N E E D E D FOR S H I EL D I N G , A C T I V A T I O N AND 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 . 

8 OXYGEN 

2 0 7 1 4 . 0 MEV 4 0 . 0 MEV 

A : 
o 

A C C U R A C Y RANGE 1 0 . TO 2 « . P E R C E N T . 
FOR T R A C K R E C O R D E R S FOR F M I T D O S I M E T R Y . 

M : NEW R E Q U E S T . 
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O X Y G E 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 

2 0 8 9 . 0 0 MEV 1 5 . 0 MEV 1 USA NG DOE 

o : FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

E N E R G Y - A N G L E D I F F . P R O T O N - P R O DUCT I O N CROSS S E C T I O N 

2 0 9 1 5 . 0 MEV U S A NG DOE 

A : A C C U R A C Y TO BE D E T E R M I N E D . 
0 : DATA R E Q U I R E D C 0 S R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

O X Y G E N N , A L P H A 

2 1 0 1 4 . 0 M E V 4 0 . 0 MEV A NG DOE 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
0 : FDR T R A C K R E C O R D E R S FOR F M I T D O S I M E T R Y , 
M : NEW R E Q U E S T . 

3 OXYGEN T O 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 

2 1 1 9 . 0 0 MEV 1 5 . 0 MEV USA NG DOE 

3 : FDR R A D I A T I O N D A M A G E C A L C U L A T I O N S . 

E N E R G Y - A N G L E D I F F . A L P H A - D R O D U C T I O N CROSS S E C T I O N 

2 1 2 1 5 . 0 MEV U S A NG DOE 7 8 1 1 34 

A : ACCURACY TO BE D E T E R M I N E D . 
0 : D A T A R E Q U I R E D = 0R R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N B E L O W ) 

2 1 3 9 . 0 0 MEV 1 5 . 0 MEV N G D D E 8 0 1 0 4 2 ? 

Q : A L L S I G N I F I C A N T A C T I V A T I O N R E A C T I O N CROSS 
S E C T I O N S . 

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

M : N E * R E Q U E S T . 

8 O X Y G E N 

1 5 . 0 MEV L . C O S T A CAD 7 5 2 1 3 8 R 

0 : N E U T R O N DOSE FOR F U E . - C Y C L E P R O B . E M S O U T - O F - C D R E 
I N H E R E N T SOURCE I N - C O R E 

1 0 . 0 MEV SWD H . H A E G G B L O M AE 7 6 2 1 6 2 N 

0 : N E U T R O N O U T P U T OF S O L I D I F I E D N U C L E A R W A S T E 

2 1 6 1 0 0 . KEV 6 . 5 0 MEV 

7 . 0 0 MEV 

6 . X 

Q : T H I C K T A R G E T Y I E L D S R E Q U I R E D . 
A : R E L A T I V E ERROR OF 3 . 0 P E R C E N T N E E D E D . 

A L P H A ENERGY R E S O L U T I O N 1 0 0 K E V . 

C . 3 . C A M P B E - L 
V . B A R N E S 

W 1 N 
UK W 

0 : FOR F A S T R E A C T O R S AND FOR F U E L R E P P O C E S S I N G 

2 1 8 4 . 4 0 M E V 6 . 1 0 MEV 3 0 . O X H . K U E S T E R S K F K 

T H I C K - T A R G E T Y I E L D FOP U 0 2 OR P U 0 2 . 
M E A S U R E M E N T W A N T E D . 
N E U T R O N E M I S S I O N FROM F U E L . 

8 O X Y G E N 1 6 T O T A L CROSS S E C T I O N 

2 1 9 5 . 0 0 K E V 1 0 . 0 MEV . . N . U S A C H E V F E I 

A : FROM 5 . 0 - 1 0 0 KEV ACCURACY 1 0 P E R C E N T . 
FROM 0 . 1 - 0 . 8 MEV A C C U R A C Y 6 P E R C E N T . 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 1 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 : 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 . 

8 O X Y G E N 1 6 

5 0 . 0 MEV J SA C A S W E L - N B S 

M E A S U R E M E N T A T T H R E S H O L D AND S E V E R A L E N E R G I E S 
T H R O U G H O U T T H E RANGE SHOULD BE S U F F I C I E N T . 

G A M M A - R A Y P R O D U C T I O N A N D C H AR G E O - P AR T I CL E 
S P E C T R A ARE OF I N T E R E S T . 

N E E D E D FOR ENERGY D E P O S I T I O N C A L C U L A T I O N S FOR 
R A D I O T H E R A P Y . 

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

2 2 1 7 . 5 0 M E V 1 5 . 0 MEV 

O : T O 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 
O : H E L I U M A C C U M U L A T I O N C A L C . I N L I - O X I D E B L A N K E T S 
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OXYGEN 1 6 N E U T R O N ( C O N T I N U E D ) 

1 5 . 0 MEV NG DOE 

A : A C C U R A C Y TO 1 0 P E R C E N T NEAR 1 5 MEV AND 5 0 P E R C E N T 
NEAR 2 . 5 M E V . 

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

8 OXYGEN 1 6 N E U T R O N N . N A L P H A 

5 0 . 0 MEV 10. < C A S W E L L N B S 

M E A S U R E M E N T AT T H R E S H O L D AND S E V E R A L E N E R G I E S 
THROUGHOUT T H E R A N G E S H O U L D BE S U F F I C I E N T . 

G A M M A - R A Y P R O D U C T I O N ANO C H A R G E D - P A R T I C L E 
S P E C T R A ARE OF I N T E R E S T . 

N E E D E D FOR ENERGY D E P O S I T I O N C A L C U L A T I O N S FOR 
R A D I O T H E R A P Y . 

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

U P TO 1 5 . 0 MEV 

Q : SECONDARY N E U T R O N ENERGY S P E C T R A R E Q U I R E D . 
C A L C U L A T I O N OF N E U T R O N T R A N S P O R T 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 B L A N K E T S 

8 OXYGEN 1 6 N t N 4 A L P H A 

2 2 5 5 0 . 0 MEV 1 0 . X I USA C A S W E L L N B S 7 6 1 1 1 5 G 

AT L E A S T ONE M E A S U R E M E N T U R G E N T L Y N E E D E D F O R 
N O R M A L I Z A T I O N . 

M E A S U R E M E N T A T T H R E S H O L D A N D S E V E R A L E N E R G I E S 
T H R O U G H O U T T H E R A N G E S H O U L D BE S U F F I C I E N T . 

A L P H A S P E C T R A ARE OF I N T E R E S T . 
N E E D E D FOR E N E R G Y D E P O S I T I O N C A L C U L A T I O N S FOR 

R A D I O T H E R A P Y . 
S U B S T A N T I A L M O D I F I C A T I O N S . 

8 OXYGEN 1 6 T R I T O N 

1 2 . 0 MEV 1 0 . O X K . T A N A K A 
H . K U D O 

J A E 
J A E 

7 9 2 0 7 1 F 

O : E X P E R I M E N T A L D A T A W A N T E D . 
A : 5 X ENERGY R E S O L U T I O N D E S I R A B L E . 
0 : FOR P R E C I S E E S T I M A T I O N OF L I 2 0 BUPNUP I N CTR 

B L A N K E T . FOR E V A L U A T I O N OF NUMBER OF 0 1 8 ATOMS 
FROM B E T A P L U S DECAY OF F 1 8 PRODUCED T H R O U G H 
0 1 6 ( T . N ) F 1 8 . 

8 OXYGEN 1 7 

2 2 7 2 5 . 3 MV 1 5 . 0 MEV 3 0 . O X 2 J A P T . K A W A K I T A MAP 7 9 2 0 7 3 R 

O : E V A L U A T E D OATA W A N T E D . 
O : FOR E V A L U A T I O N OF Q U A N T I T Y OF C 1 4 FROM O X I D E F U E . 

I N F A S T R E A C T O R . B O T H E V A L U A T I O N S AND M E A S U R E M E N T S 
ARE S C A R C E . 

8 O X Y G E N 1 7 A L = H A , N 

UP TO 1 0 . 0 MEV 2 0 . O X 2 J A P N . Y A M A N O S A E 7 9 2 0 7 2 R 

Q : E X P E R I M E N T A L D A T A W A N T E D . ANGULAR D I S T R I B U T I O N 
A L S O R E Q U I R E D . R E Q U I R E D N E U T R O N E N E R G I E S ARE 
1 0 0 KEV TO 10 M E V . 

0 : FOR N E U T R O N S H I E L D I N G AND E V A L U A T I O N OF N E U T R O N 
S O U R C E . FOR E V A L U A T I O N OF N E U T R O N ENERGY S P E C T R U M 
I N F U E L C Y C L E P R O C E S S . 

8 OXYGEN 1 8 

2 2 9 1 . 5 0 MEV 2 0 . O X 2 SWD J . E L K E R T A K A 

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

8 O X Y G E N 1 8 

2 3 0 UP TO 

2 3 1 4 . 0 0 MEV 

9 . 0 0 MEV 

7 . 5 0 MEV 

S T E E N 

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

B . D U C H E M I N S A C 

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 : R E S O L U T I O N FOR E AND 1 . 0 M E V . 

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

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 
DATA . 

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 . 

1 0 . 0 MEV J A P N . YAMANO SAE 7 9 2 0 7 4 R 

E X P E R I M E N T A L D A T A W A N T E D . ANGULAR D I S T R I B U T I O N 
A L S O R E Q U I R E D . R E Q U I R E D N E U T R O N E N E R G I E S ARE 
1 0 0 K E V TO 10 M E V . 
FOR N E U T R O N S H I E L D I N G AND E V A L U A T I O N OF N E U T R O N 
S O U R C E . FOR E V A L U A T I O N OF N E U T R O N ENERGY S P E C T R U M 
I N F U E L R E C Y C L E P R O C E S S . 
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8 O X Y G E N 1 8 T O T A L N E U T R O N Y I E L D 

2 3 3 5 . 1 0 M E V 5 . 5 0 M E V 5 . X J A ° S . S U Z U K I PNC 7 6 5 

a : 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 . 
0 : D E T E C T I O N OF PU BY N E J T R O N C O I N C I D E N C E METHOD 

9 F L U O R I N E 1 9 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 3 4 1 . 0 0 MEV 1 5 . 0 MEV 1 0 .OX GER J . D A R V A S 7 2 2 0 8 0 F 

a : I N C I D E N T E N E R G Y S T E P S F R O M 1 0 TO 2 0 P E R C E N T . 
0 : C A L C U L A T I O N OF N E U T R O N T R A N S P O R T . 

2 3 5 2 . 0 0 M E V 1 5 . 0 MEV 1 0 . O X CCP I . N . G O L O V I N KUR 

O : U S E I N C O O L A N T . 

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

2 3 6 1 . 0 0 MEV 1 5 . 0 MEV GER J . D A R V A S J U L 7 2 

O : 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 . 
0 : 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 S H I E L D I N G 

E S T I M A T E S . 

2 3 7 1 . 0 0 M E V 1 5 . 0 MEV 1 5 . O X C C ° I . N . G O L O V I N 7 2 4 0 2 0 F 

o : N E J 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 . 

2 3 8 1 . 0 0 MEV 1 5 . 0 MEV 1 0 . X J A P Y . S E K I J A E 

O : 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 3 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 

9 F L U O R I N E 1 9 E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

2 3 9 1 . 0 0 MEV 1 5 . 0 MEV 2 0 . O X GER J . D A R V A S 7 2 2 0 8 3 = 

0 : 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 S H I E L D I N G 
E S T I M A T E S . 

2 4 0 1 0 0 . KEV 2 0 . 0 M E V 1 5 . X 1 USA F U O R L 

O : O N L Y D A T A A T 1 4 MEV AND BELOW 3 . 6 M E V . 

7 4 1 1 6 9 R 

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

2 4 1 2 5 . 3 MV 

2 4 2 2 . 0 0 

2 4 3 2 5 . 3 

M E V 

M V 

1 5 . 0 MEV 1 5 . O X 

2 0 . 0 MEV 

1 5 . 0 MEV 

5 . X 

1 0 . X 

CCP I . , N . G O L O V I N K U R 7 2 4 0 2 1 F 

O : A L L N E U T R O N A B S O R P T I O N P R O C E S S E S S H O U . D BE 
I N C L U D 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 E N E R G Y D E = O S I T I O N I N 
C O O L A N T . 

1 USA F U 

J A P Y . S E K I 

O R L 7 4 1 1 7 0 R 

7 6 2 0 6 9 F 

O : 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 

9 F L U O R I N E 1 9 N E U T 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 . 

2 4 4 1 . 0 0 MEV 1 5 . 0 MEV 2 0 . O X GER J . D A R V A S J U L 7 2 2 0 8 4 F 

Q : ENERGY AND A N G U L A R D I S T R I B U T I O N 3 F GAMMA D A Y S 
R E Q U I R E D . 

3 : 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 S H I E L D I N G EST I MATES. 

9 F L U O R I N E 19 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 4 5 5 0 0 . K E V 1 5 . 0 MEV 1 5 . O X CCP I . N . G O L O V I N 7 2 4 0 2 2 F 

Q : GAMMA RAY S P E C T R A ALSO R E Q U I R E D . 
3 : 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 F L U O R I N E 19 N E U T R O N E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I O N CROSS S E C T I O N 

2 4 6 9 . 0 0 M E V 1 5 . 0 M E V 1 0 . X USA NG DOE 7 8 1 0 8 7 F 

0 : D A T A N E E D E D FOR S H I E _ D I N G . A C T I V A T I O N AND 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 . 

9 F L U O R I N E 19 T O T A L P R O T O N P R O D U C T I O N CROSS S E C T I O N 

2 4 7 9 . 0 0 MEV 1 5 . 0 MEV 1 0 . X U S A N G 

a : T O T A L HYDROGEN P R O D U C T I O N W A N T E D , 
o : FOR R A D I A T I O N D A M A G E C A L C U L A T I O N S . 

7 8 1 1 1 1 F 
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9 F L U O R I N E 1 9 N E U T R O N E N E R G Y - A N G L E D I F F . P R 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 

2 4 8 1 5 . 0 MEV 2 U S A NG D O E 7 3 1 1 5 3 F 

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

9 F L U O R I N E 1 9 N E U T R O N N . A L P H A 

2 4 9 U P T 3 1 5 . 0 M E V 1 0 . OX 2 G E P J . D A R V A S J U L 7 2 2 0 8 6 F 

3 : C A L C U L A T I O N OF N E U T R O N A B S O R P T I O N A N D T R A N S M I S S I O N 
R A T E S . 

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

2 5 0 9 . 0 0 M E V 1 5 . 0 M E V 1 0 . X 2 U S A NG D O E 7 8 1 0 9 9 F 

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

9 F L U O R I N E 1 9 N E U T R O N E N E R G Y - A N G L E : D I F F . 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 

2 5 1 1 5 . 0 M E V 2 U S A N G D O E 7 8 1 1 3 2 = 

A : A C C U R A C Y TO B E D E T E R M I N E D . 
O : O A T A R E Q U I R E D F O R R A D I A T I O N D A M A G E C A L C U L A T I O N S . 

9 F L U O R I N E 1 9 N E U T R O N S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N B E L O W ) 

2 5 2 9 . 0 0 M E V 1 5 . 0 M E V 1 0 . X 2 U S A N G D O E 8 0 1 0 8 3 F 

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

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

9 F L U OR I N E 1 9 A L D HA A L 3 H A , N 

2 5 3 J P T 3 1 5 . 0 M E V 3 0 . OX 2 F R B . D U C H E M I N S A C 7 3 2 0 3 9 R 

Q : 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 : Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S . 
O : = 0 R S H I E L D I N G O F A L P H A - E M I T T I N G M A T E R I A L 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 . 

2 5 4 U P T 3 1 0 . 0 M E V 2 0 . OX 3 SWD H . H A E G G B L O M AE 7 6 2 1 6 1 - 4 

O : N E J T R O N O U T P U T O F S Q - I D I F I E D N U C L E A R W A S T E . 
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 . 

2 5 5 1 0 0 K E V 6 . 5 0 M E V 6 . X 2 U S A W A L T O N L A S 7 3 1 1 7 1 N 

A : T H I C K T A R G E T Y I E L D S R E Q U I R E D . 
A : R E L A T I V E E R R O R O F 3 . 0 P E R C E N T N E E D E D . 

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

1 1 S O D I U M N E U T R O N S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N B E L O W ) 

2 5 6 U P ' T O 4 0 . 0 M E V 1 U S A NG D O E 8 0 1 2 0 3 F 

Q : A L L S I G N I F I C A N T A C T I V A T I O N R E A C T I O N C R O S S 
S E C T I O N S . 

C O N T A C T F M I T P R O J E C T A T H A N F O R D F O R A C C U R A C Y . 
O : F O R F M I T P R O J E C T . 
M : NEW R E Q U E S T . 

1 1 S O D I U M 2 2 N E U T R O N C A P T U R E C R O S S S E C T I O N ' 

2 5 7 2 5 . 0 « V 1 5 . 0 M E V 1 5 . OX 1 G E R H . K U E S T E R S K F K 7 9 2 1 9 4 R 

O : E V A L U A T I O N W A N T E D . 
O : R E D U C T I O N O F N A 2 2 . 

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

2 5 8 1 0 0 • K E V 5 0 0 . K E V 2 . O X 2 J K J . B U T L E R W I N 7 9 2 1 2 0 R 

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

2 5 9 1 0 . 0 K E V 1 5 . 0 M E V 1 0 . X 2 U S A H E M M I G D O E 7 4 1 0 1 2 R 

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

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

2 6 0 2 . 0 0 M E V 1 0 . 0 M E V 1 0 . X 2 U S A S M I T H A N L 6 2 1 0 0 6 R 

A : 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 A T S E V E R A L A N G L E S I F S I G N I F I C A N T L Y 

A N I S 0 T R 3 D I C . 
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 : 1 0 . P E R C E N T . 

D E L T A E ( N ' ) L E 1 0 P E R C E N T . 



1 1 S O D I U M 2 3 N E U T R O N E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

261 U P TO 1 5 . 0 M E V S W D H . H A E G G B L O M A E 

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 . 

2 6 3 2 . 0 0 M E V 

2 6 4 1 5 . 0 M E V 

2 . 0 0 MEV 

1 5 . 0 M E V 

3 5 . 0 M E V 

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 : 1 0 . P E R C E N T . 
A C C U R A C Y O F 1 5 P E R C E N T I N E N E R G Y S P E C T R A . 
D E L T A E ( N ' ) - 1 0 P E R C E N T . 

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 : 1 0 . P E R C E N T . 
A C C U R A C Y O F 1 5 P E R C E N T I N E N E R G Y S P E C T R A . 
D E L T A E ( N ' ) - 1 0 P E R C E N T . 

O : FOR M A T E R I A L D A M A G E C A L C U L A T I O N S F O R F M I T W I T H 
N A - K C O O L A N T . 

M : NEW R E Q U E S T . 

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

2 6 5 1 0 0 . E V 1 0 0 . K E V C . G . C A M P B E L L W I N 6 4 2 0 0 2 R 

2 0 P E R C E N T A : A C C U R A C Y 1 0 P E R C E N T U P T O 1 0 K E V 
A B O V E , 

o : F O R F A S T R E A C T O R S . 
D I S C R E P A N C Y I N R A D I A T I O N W I D T H D A T A A T 3 K E V 

R E S O N A N C E . 

2 6 6 2 5 . 3 MV 4 . 0 0 K E V M . N . N I K OL A E V F E I 7 1 4 0 0 2 R 

A : 0: 

C A P T U R E W I D T H 0 
M E A S U R E D I N T 
S H O U L D C O I N C I 

I F H I G H R P I C A P 
D E P E N D E N C E O F 
M E A S U R E D F R O M 
I N V E S T I G A T E I 
R E S O N A N C E C A P 

M E A S U R E M E N T S O F 
2 . 9 5 K E V R E G I 
E X I S T E N C E O F 

D I R E C T M E A S U R E M 
I N T E G R A L I N T 
N E U T R O N S O U R C 
T H E Q U E S T I O N 
C A P T U R E W I D T H 

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

F 2 . 9 K E V R E S O N A N C E S H O U L D B E 
H R E E D I F F E R E N T E X P E R I M E N T S . R E S U L T S 
DE W I T H I N L I M I T S OF 5 - 7 P E R C E N T . 
T U R E W I D T H C O N F I R M E D . E N E R G Y 

C A P T U R E C R O S S S E C T I O N S H O U L D B E 
T H E R M A L T O R E S O N A N C E R E G I O N T O 

N T E R F E R E N C E B E T W E E N D I R E C T A N D 
T U R E . 

G A M M A R A Y S P E C T R A I N T H E R M A L A N D 
ONS D E S I R A B L E F O P D E C I S I O N A B O U T 
I N T E R F E R E N C E E F F E C T S . 
E N T O F T H E E F F E C T I V E R E S O N A N C E 
HE S O D I U M M E D I U M F R O M 2 4 K E V 
E S E E M S T O B E U S E F U L F O R D E C I D I N G 
A B O U T T H E 2 . 9 K E V R E S O N A N C E 

ED T O B E T T E R T H A N 1 0 . P E R C E N T . 
O F N A A C T I V A T I O N I N L M F 9 R . 

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 . 

2 6 7 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 5 . 0 - 1 0 0 K E V A C C U R A C Y 4 4 P E R C E N T . 
F R O M 0 . 1 - 0 . 8 MEV A C C U R A C Y 5 0 P E R C E N T . 
F R O M 0 . 8 - 4 . 5 M E V A C C U R A C Y 5 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 . 
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 . 

2 6 8 5 0 0 . K E V 4 0 . 0 MEV M C E L R O Y H E D 

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

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

2 6 9 3 . 0 0 K E V 

A : S U F F I C I E N T A C C U R A C Y I N E< G A M M A ) < 3 K E V ) T O C O M P A R E 
W I T H E ( G A M M A ) ( T H E R M A L ) . 

1 1 S O D I U M 2 3 

2 0 . 0 M E V 

5 0 . 0 MEV 

H E M M I G 

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

7 4 1 0 2 0 R 

N G D O E 

A : A C C U R A C Y R A N G E 1 0 . T O 2 0 . P E R C E N T . 
A C C U R A C Y 1 0 - 2 0 P E R C E N T . 2 0 P E R C E N T A 3 0 V E 2 5 M E V . 

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

1 1 S O D I U M 2 3 

2 0 . 0 M E V 

A : A C T I V A T I O N M E A S U R E M E N T TO G U I D E M O D E L 
C A L C U L A T I O N S . 

M : NEW R E Q U E S T . 
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1 1 S O D I U M 2 3 N , A L P H A 

2 0 . 0 MEV 

0 : A C T I V A T I O N M E A S U R E M E N T TO G U I D E MODEL 
C A L C U L A T I O N S . 

M : NEW R E Q U E S T . 

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

2 . 9 5 K E V U S A S M I T H A N L 

O : E L A S T I C AND GAMMA W I D T H S W A N T E D . 

6 2 1 0 0 8 R 

2 . 9 0 K E V 

S T A T U S -

1 0 0 . K E V M . N . N I K O L A E V F E I 

0: 

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

1 2 M A G N E S I U M A L D H A A L P H A , N 

- S T A T U S 

2 7 6 1 0 0 . KEV 6 . 5 0 MEV U S A W A L T O N L A S 

o : T H I C K T A R G E T Y I E L D S R E Q U I R E D . 
A : I N C I D E N T ENERGY R E S O L U T I O N : 1 0 0 K E V . 

R E L A T I V E ERROR OF 3 . 0 P E R C E N T N E E D E D . 
A L P H A E N E R G Y R E S O L U T I O N 1 0 0 K E V . 

7 8 1 1 7 4 N 

1 2 M A G N E S I U M 24 

UP T 3 4 0 . 0 MEV \ MCELROY H E D 

0 : 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 0 P E R C E N T A B O V E 2 0 M E V . 0: 
M: 

FDP F M I T D O S I M E T R Y . 
NEW R E Q U E S T . 

1 3 A L U M I N U M 2 7 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 7 8 1 5 . 0 MEV 3 5 . 0 MEV 

A : ACCURACY RANGE 1 0 . T O 4 0 . P E R C E N T . 
0 : FOR M A T E R I A L S D A M A G E C A L C U L A T I O N S . 
M : NEW R E Q U E S T . 

8 0 10 6 1 F 

1 3 A L U M I N U M 2 7 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 MEV C C P I . N . G O L O V I N KUR 

O : FOR 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 . 

1 3 A L U M I N U M 2 7 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 

2 8 0 2 5 . 3 MV 1 5 . 0 MEV 15 , J A P M . K A S A I MAP 

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 

1 3 A L U M I N U M 2 7 N E U T R O N N , 2 N 

1 6 . 0 MEV U S A Y O U N G L A S 

O : ( N . 2 N ) C R O S S S E C T I O N FOR P R O D U C T I O N OF 6 - S E C . 
I S O M E R . 

O : N E E D E D TO R E S O - V E E X P E R I M E N T A L D I S C R E P A N C I E S 
A N D FOR P O T E N T I A L USE I N F U S I O N D I A G N O S T I C S . 

M : NEW R E Q U E S T . 

1 3 A L U M I N U M 2 7 N E J T R O N E M I S S I O N CROSS S E C T I O N 

2 3 2 5 0 0 . KEV 1 5 . 0 MEV SWO G . E N G S T R O E M F O A 7 S 2 1 

a : SECONDARY A N G U L A R AND ENERGY D I S T R I B U T I O N A L S O 
U S E F U L . 

D : 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 . 

1 3 A L U M I N U M 2 7 E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I O N CROSS S E C T I O N 

2 8 3 9 . 0 0 MEV 1 5 . 0 MEV 

D A T A N E E D E D FOR S H I E - D I N G , A C T I V A T I O N AND 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 . 

2 8 4 1 5 . 0 MEV 3 5 . 0 MEV DOE 

A : A C C U R A C Y RANGE 1 0 . TO 4 0 . P E R C E N T , 
o : FOR M A T E R I A L S D A M A G E C A L C U L A T I O N S . 
M : NEW R E Q U E S T . 



1 3 A L U M I N U M 2 7 N E U T R O N T O T A L PROTON P R O D U C T I O N CROSS S E C T I O N 

2 8 5 9 . 0 0 MEV 3 5 . 0 MEV 

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

1 3 A L U M I N U M 2 7 

1 5 . 0 MEV J A P M . K A S A I MAP 

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 ; 

1 3 A L U M I N U M 2 7 

1 5 . 0 MEV J A P M . K A S A I MAP 

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 

1 3 A L U M I N U M 2 7 

N E U T R O N D O S I M E T R Y G R 3 U ° G E L 

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

0 : FOR N O R M A L I Z A T I O N O F A V E R A G E CROSS S E C T I O N S = 3R 
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 B Y I N D C . SEE A P P E N D I X A . 

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

2 8 9 9 . 0 0 MEV 4 0 . 0 MEV USA NG DOE 

0 : M A T E R I A L S DAMAGE C A L C U L A T I O N S AND D O S I M E T R Y . 
M : NEW R E Q U E S T . 

1 3 A L U M I N U M 2 7 S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N B E L O W ) 

2 9 0 9 . 0 0 MEV 4 0 . 0 MEV NG D O E 

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

C O N T A C T F M I T P R O J E C T AT H A N F O R D F 0 ° A C C U R A C Y 
R E Q U I R E D FOR 4 0 MEV D A T A . 

D A T A N E E D E D FOR S H I E L D I N G . A C T I V A T I O N AND 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 . 

FOP F M I T P R O J E C T . 
NEW R E Q U E S T . 

1 3 A L U M I N U M 2 7 

2 9 1 1 0 0 . KEV 6 . 5 0 MEV 6 . X WALTON L A S 

O : T H I C K T A R G E T Y I E L D S R E Q U I R E D . 
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 : 1 0 0 K E V . 

R E L A T I V E ERROR OF 3 . 0 P E R C E N T N E E D E D . 
A L P H A E N E R G Y R E S O L U T I O N 1 0 0 K E V . 

1 4 S I L I C O N N E U T R O N C A P T U R E CROSS S E C T I O N 

2 9 2 2 5 . 3 MV 2 0 0 . K E V 

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

1 4 S I L I C O N N E U T R O N N E J T R O N E M I S S I O N CROSS S E C T I O N 

2 9 3 5 0 0 . KEV 1 5 . 0 MEV SWD G . E N G S T R O E M F O A 7 6 2 1 6 4 R 

Q : SECONDARY 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 O N T R A N S P O R T C A L C U L A T I O N S . 

1 4 S I L I C O N E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I ON CROSS S E C T I O N 

2 9 4 9 . 0 0 MEV 1 5 . 0 MEV 7 8 1 0 4 5 F 

0 : C 3 R S H I E L D I N G AND T R A N S P O R T S T U D I E S O F N E X T 
G E N E R A T I O N 3 - T R E A C T O R D E S I G N S . 

1 4 S I L I C O N 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 

2 9 5 9 . 0 0 MEV 1 5 . 0 MEV 7 8 1 0 5 4 F 

o : FOR R A D I A T I O N D A M A G E S T U D I E S OF N E X T G E N E R A T I O N 
D - T R E A C T O R D E S I G N S . 
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1 4 S I L I C O N N E U T R O N E N E R G Y - A N G L E D I F F . P R 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 

2 9 6 1 5 . 0 MEV USA NG DOE 781138 
A : A C C U R A C Y T O B E D E T E R M I N E D . 
o: DATA REOUIRED =0R RADIATION DAMAGE CALCULATIONS. 

14 SILICON T O 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 

2 9 7 9 . 0 0 M E V 1 5 . 0 MEV U S A N G D O E 7 8 1 0 6 

0 : FOR R A D I A T I O N D A M A G E S T U D I E S OF N E X T G E N E P A T I O N 
D - T R E A C T O R D E S I G N S . 

1 4 S I L I C O N E N E R G Y - A N G L E D I F F . A L P H A — P R ODUC T I ON C R O S S S E C T I O N 

2 9 8 1 5 . 0 MEV USA NG DOE 7 8 1 1 1 7 

A : ACCURACY TO BE D E T E R M I N E D . 
o : DATA REQUIRED FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

1 4 S I L I C O N N E U T R O N S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N B E L O W ) 

2 9 9 9 . 0 0 M E V 1 5 . 0 M E V U S A N G D O E 801044F 
0 : A L . S I G N I F I C A N T A C T I V A T I O N R E A C T I O N C R O S S 

S E C T I O N S . 
3 : D A T A N E E D E D F O R S H I E L D I N G . A C T I V A T I O N A N D 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 S I L I C O N 3 0 C A P T U R E C R O S S S E C T I O N 

1 . 0 0 E - 0 4 E V 1 0 0 . KEV J A P N . A O Y A G I J A E 

Q : E X P E R I M E N T A L D A T A W A N T E D . 
FOR D O P I N G P 3 1 I N T O S I N G L E C R Y S T A L O F S I B Y 
N E U T R O N I R R A D I A T I O N TO M A K E S E M I C O N D U C T O R 
O N L Y A F E W O L D D A T A A R E A V A I L A B L E . 

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

3 0 1 1 0 . 0 K E V 5 0 0 . K E V 3 . * 2 U S A H E M M I G D O E 

0 : FOR 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 . 

3 0 2 1 . 0 0 M E V 4 0 . 0 M E V 1 0 . X U S A D I V A D E E N A M B N L 

0 : F O R E V A L U A T I O N A N D M O D E L T E S T I N G P U R P O S E S . 
M : NEW R E Q U E S T . 

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

3 0 3 1 0 . 0 K E V 5 0 0 . K E V U S A H E M M I G D O E 

0 : FOR 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 . 

3 0 4 2 5 . 3 MV U S A D I V A D E E N A M B N L 8 0 1 1 

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

M : NEW R E Q U E S T . 

3 0 5 1 . 0 0 K E V 1 . 0 0 M E V U S A D I V A D E E N A M B N L 

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

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

3 0 6 1 0 . 0 K E V 5 0 0 . K E V 1 5 . X 2 J S A H E M M I G D O E 

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 . 

1 6 S U L F U R 3 2 

3 0 7 U P TO 2 0 . 0 MEV 5 . O X 2 EUR N E U T R O N D O S I M E T R Y G R O U 3 G E L 8 1 2 0 0 1 R 

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

M : NEW R E Q U E S T . 

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

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

1 8 A R G O N 4 0 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 

3 0 8 U P T O 1 0 . 0 MEV 2 J A P M . K A W A I N I G 7 1 2 0 0 6 R 

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 : = 0 R R E A C T O R H A Z A R D C A L C U L A T I O N . 

3 0 9 2 5 . 0 M V 1 5 . 0 MEV 1 5 . O X 1 GER H . < U E S T E R S K F K 7 9 2 1 9 5 R 

A : E V A L U A T I O N W A N T E D . 
O : P R O D U C T I O N O F A R 4 1 . 
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1 9 P O T A S S I U M E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

3 1 0 1 5 . 0 MEV 3 5 . 0 MEV 1 5 . X U S A C A R T E R HED 8 0 1 1 

o : FOR M A T E R I A L D A M A G E C A L C U L A T I O N S FOR F M I T W I T H 
N A - K C O O L A N T . 

M : NEW R E Q U E S T . 

1 9 P O T A S S I U M S P E C I A L Q U A N T I T Y { D E S C R I P T I O N B E L O W ) 

3 1 1 UP TO 4 0 . 0 MEV U S A NG DOE 

0 : A L L S I G N I F I C A N T A C T I V A T I O N R E A C T I O N C R O S S 
S E C T I O N S . 

A : C 3 N T A C T F M I T P R O J E C T AT H A N F O R D FOR A C C U R A C Y , 
o : FOR F M I T P R O J E C T . 
M : NEW R E Q U E S T . 

1 9 P O T A S S I U M 3 9 N 

3 1 2 2 5 . 3 MV 1 5 . 0 MEV J A P T . K A W A K I T A 

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

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

T H E R E A R E MANY E X P E R I M E N T A L D A T A I N MEV R E G I O N . 

J P TO 1 5 . 0 MEV C . G • C A M P B E L L 

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

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

3 1 4 1 . 0 0 MEV 1 5 . 0 MEV 1 5 . O X J A P Y . S E K I 

n : 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 . 

2 0 C A L C I U M 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 1 5 1 . 0 0 MEV 1 5 . 0 MEV 1 5 . X J A P Y . S E K I 

O : 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 

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

3 1 6 1 . 0 0 K E V 5 0 0 . K E V USA H E M M I G DOE 

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

7 4 1 0 29R 

2 0 C A L C I U M 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 

3 1 7 5 0 0 . K E V 1 5 . 0 MEV 

0 : GAMMA RAY S ° E C T R A A L S O R E Q U I R E D . 
O : I N C L U D E D I N C O N C R E T E . 

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 

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

3 1 8 5 0 0 . K E V 1 5 . 0 MEV 1 5 . X 2 SWO G . E N G S T R O E M FO A 

Q : 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 O N T R A N S P O R T C A L C U L A T I O N S . 

2 0 C A L C I U M A L P H A A L P H A . N 

1 0 0 . K E V 6 . 5 0 MEV 6 . X 2 USA W A L T O N L A S 

o : T H I C K T A R G E T Y I E L D S R E Q U I R E D . 
A : I N C I D E N T ENERGY R E S O L U T I O N : 1 0 0 K E V . 

R E L A T I V E ERROR OF 3 . 0 P E R C E N T N E E D E D . 
A L P H A E N E R G Y R E S O L U T I O N 1 0 0 K E V . 

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

3 2 0 1 0 0 . KEV 1 8 . 0 MEV 1 0 . X 2 USA M C E L R O Y 

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

2 2 T I T A N I U M GAMMA G A M M A . P 

UP TO 2 0 . 0 MEV 5 0 . X 

0 : R E A C T I O N USED TO I D E N T I F Y RUNAWAY E L E C T R O N S T H A T 
H I T POX L I M I T E R S . 

M : NEW R E Q U E S T . 

2 5 



2 2 T I T A N I U M 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 2 2 3 5 . 0 M E V 5 0 . 0 M E V 

0 : D A T A N E E D E D TO V A L I D A T E C A L C U L A T I O N S 3R 
M E A S U R E M E N T S MADE FOR F M I T P R O J E C T . 

M : NEW R E Q U E S T . 

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

3 2 3 1 5 . 0 MEV 

3 2 4 3 5 . 0 MEV 

3 5 . 0 MEV 

5 0 . 0 M E V 

NG D O E 

A : ACCURACY RANGE 1 0 . TO 4 0 . P E R C E N T . 
A C C U R A C Y T O BE D E T E R M I N E D FROM S E N S I T I V I T Y 

S T U D I E S . 
O : FOR M A T E R I A L DAMAGE C A L C U L A T I O N S . 

<80 U 8 7 F 

0 : D A T A N E E D E D TO V A L I D A T E C A L C U L A T I O N S OR 
M E A S U R E M E N T S MADE FOR F M I T P R O J E C T . 

M : NEW R E Q U E S T . 

2 2 T I T A N I U M 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 

3 2 5 5 0 0 . EV 1 5 . 0 MEV P . H A M M E R CAD 

A : QUOTED A C C U R A C Y AT 2 S T A N D A R D D E V I A T I O N S . 
O : FOR F A S T R E A C T O R C A L C U L A T I O N S . 
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 . 

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

3 2 6 1 0 0 . E V 1 0 0 . K E V 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 . 

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

2 5 . 3 MV 1 5 . 0 MEV J A P M . K A S A I MAP 76 

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 

2 2 T I T A N I U M N E U T R O N E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I O N CROSS S E C T I O N 

3 2 8 1 5 . 0 M E V 3 5 . 0 MEV 1 U S A NG DOE 

A : A C C U R A C Y RANGE 1 0 . TO 4 0 . P E R C E N T . 
ACCURACY TO BE D E T E R M I N E D FROM S E N S I T I V I T Y 

S T U D I E S . 
O : FOR M A T E R I A L D A M A G E C A L C U L A T I O N S . 

2 2 T I T A N I U M T O T A L P R 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 

3 2 9 9 . 0 0 MEV 3 5 . 0 MEV USA NG DOE 

0 : FOR M A T E R I A L DAMAGE C A _ C U L A T I O N S . 

2 2 T I T A N I U M E N E R G Y - A N G L E D I F F . P R 3 T O N - P R O D U C T I ON C R O S S S E C T I O N 

3 3 0 1 5 . 0 MEV USA NG DOE 7 8 1 1 4 6 

A : ACCURACY TO BE D E T E R M I N E D . 
O : D A T A R E Q U I R E D FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

2 2 T I T A N I U M 

3 3 1 0 . 0 0 E V 1 5 . 0 MEV 1 5 . X J A P M . K A S A I 7 6 2 0 8 2 F 

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 

2 2 T I T A N I U M T O 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 

3 3 2 9 . 0 0 MEV 4 0 . 0 MEV USA NG 7 8 I 2 1 2 F 

0 : FOR M A T E R I A L DAMAGE C A L C U L A T I O N S ANO D O S I M E T R Y . 
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 . 

2 2 T I T A N I U M N E U T R O N E N E R G Y - A N G L E D I F F . A L P H A - P R O D U C T I O N CROSS S E C T I O N 

3 3 3 1 5 . 0 M E V U S A NG 7 8 1 1 2 5 F 

A : A C C U R A C Y TD BE D E T E R M I N E D . 
O : D A T A R E Q U I R E D FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 
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2 2 T I T A N I U M N E U T R O N SPECIAL QUANTITY ( D E S C R I P T I O N BELOW) 

3 3 4 9 . 0 0 M E V 

3 3 5 2 . 5 0 EV 

U P TO 

1 5 . 0 M E V 

1 5 . 0 M E V 

4 0 . 0 M E V 

NG DOE 8 0 1 0 8 2 F 

Q: A ' - - S I G N I F I C A N T A C T I V A T I O N REACTION CROSS 
S E C T I O N S . 

3 : D A T A N E E D E D F O R S H I E L D I N G , A C T I V A T I O N A N D N E U T R O N 
TRANSPORT C A L C U L A T I O N S . 

M: NEW REQUEST. 

8 0 1 1 O O F 

Q : A C T I V A T I O N C R O S S S E C T I O N . 
3 : F U S I O N R E A C T O R S H U T D O W N D O S E R A T E S . 
M : NEW R E Q U E S T . 

NG DOE 801201F 
a : A L L S I G N I F I C A N T A C T I V A T I O N R E A C T I O N C R O S S 

S E C T I O N S . 
A : C O N T A C T F M I T P R O J E C T A T H A N F O R O F O R A C C U R A C Y . 
M : NEW R E Q U E S T . 

3 5 . 0 M E V 

o : 
M : 

NEUTRON DOSIMETRY GROUP GEL 

FOR PRODUCTION OF S C - 4 6 . 
REACTION INCLUDES T I - 4 6 ( N , P ) , T I - 4 7 ( N , D ) , 
T I - 4 7 ( N , N 3 ) . FOR T I - 4 6 ( N , P ) THE ENERGY RANGE 
SHOULD EXTEND TO 20MEV 
FOR H I G H ENERGY ACCELERATOR BASED NEUTRON SOURCES 
NEW REQUEST. 

3 5 . 0 M E V 5 . O X 

O : 
M : 

NEUTRON DOSIMETRY GROUP GEL 8 1 2 0 0 3 R 

FOR PRODUCTION OF S C - 4 7 . 
REACTION INCLUDES T I - 4 7 ( N , P > , T I - 4 8 ( N , D > AND 
T I - 4 S ( N , N P ) . FOR TI—4 7 ( N , P ) THE ENERGY RANGE 
EXTENDS T3 20MEV. 
FOR HIGH ENERGY ACCELERATOR BASED NEUTRON SOURCES 
NEW REQUEST. 

2 2 T I T A N I U M 4 7 

2 . 1 0 M E V ? NEJTRON DOSIMETRY GROU3 GEL 7 4 2 1 

0 : = 0R NEUTRON DOSIMETRY USING SPECTRUM UNFOLDING 
METHODS. 

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

- S T A T U S 

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

2 2 T I T A N I U M 4 8 

2 0 . 0 M E V ' NEJTRON DOSIMETRY GP3U 3 GEL 812004R 

o : FOR HIGH ENERGY ACCELERATOR BASED NEUTRON SOURCES 
M: NEW REQUEST. 

ST ATUS-

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

2 3 VANADIUM NEUTRON E L A S T I C CROSS SECTION 

3 4 1 2 . 0 0 M E V 1 5 . 0 M E V 1 0 . O X CCP I . N . G O L O V I N KUR 

3 : POTENTIAL USE AS STRUCTURAL M A T E R I A L . 
FOR DETERMINATION OF NEUTRON T R A N S M I S S I O N . 

3 4 2 2 5 . 3 MV 2 0 . 0 M E V IND S . B . GARG T R M 

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 . 

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

3 4 3 1 . 4 0 M E V 

3 4 4 1 5 . 0 M E V 

1 0 . 0 M E V 

3 5 . 0 M E V 

1 0 . X U S A SM I T H 
H E M M I G 

ANL 
DOE 

I N C I D E N T 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 . 

N 5 D O E 7 3 1 0 3 2 F 

A : ACCURACY RANGE 1 0 . TO 4 0 . PERCENT. 
ACCURACY TO BE DETERMINED FROM S E N S I T I V I T Y 

S T U D I E S . 
O : FOR MATERIAL DAMAGE C A L C U L A T I O N S . 

2 3 V A N A D I U M I N E L A S T I C CROSS SECTION 

3 4 5 3 . 0 0 M E V 1 4 . 0 M E V 8 . DUCHEM IN SAC 73 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S , 
o : POTENTIAL CONSTITUENT OF CONTAINMENT V E S S E L . 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

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

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

3 4 7 1 . 5 0 MEV 1 0 . 0 MEV S M I T H 
H E M M I G 

A N L 
DOE 

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 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 . 

3 4 8 2 . 0 0 MEV 1 5 . 0 MEV 1 CCD I . N . G O L O V I N KUR 

O : N E U T R O N I C S C A L C U L A T I O N S FOR B L A N K E T AND S H I E L D . 

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

3 4 9 1 . 0 0 K E V 1 5 0 . KEV U S A S M I T H 
H E M M I G 

A N L 
DOE 

A : I N C I D E N T ENERGY R E S O L U T I O N : I 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 . 

3 5 0 5 0 0 . EV 1 5 . 0 MEV 2 5 . 0 * P . H A M M E R C A D 

A : Q U O T E D ACCUARCY AT 2 S T A N D A R D D E V I A T I O N S , 
o : FOR F A S T R E A C T O R C A L C U L A T I O N S . 
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 . 

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

3 5 1 1 0 0 . EV 1 0 0 . KEV 1 0 . 0 * C . 3 . C A M P B E L L WI 

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

3 5 2 1 . 0 0 KEV 2 . 0 0 MEV 3 I . N . G O L O V I N KUR 

O : N E U T R O 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 . 

3 5 3 1 4 . 0 MEV CCP I . N . G O L O V I N KUR 

O : N E U T R O 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 . 

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

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 3 V A N A D 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 

3 5 5 3 0 0 . KEV 1 5 . 0 MEV = I . N . G O L O V I N KUR 

O : GAMMA RAY S P E C T R U M ALSO W A N T E D . 
0 : GAMMA RAY H E A T I N G C A L C U L A T I O N S . 

7 2 4 0 2 9 F 

3 5 6 2 5 . 3 MV 1 5 . 0 MEV 

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 

2 3 V A N A D I U M 

3 5 7 2 . 0 0 MEV 1 5 . 0 MEV CCP I . N . G O L O V I N KUR 

• : 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 . 

3 5 8 1 4 . 0 MEV ' I . N . G O L O V I N KUR 

0 : E N E R G Y AND A N G U L A R D E P E N D E N C E OF S E C O N D A R Y 
N E U T R O N S R E Q U I R E D . 

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 4 . 0 MEV B . D U C H E M I N SAC 7 3 

A : Q U O T E D A C C U R A C Y AT 2 S T A N D A R D D E V I A T I O N S , 
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 . 
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 6 0 UP TO 1 5 . 0 MEV 7 6 2 0 8 5 F 

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 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 

2 3 V A N A D I U M E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I O N CROSS S E C T I O N 

3 6 1 1 5 . 0 MEV 3 5 . 0 MEV NG DOE 7 8 1 0 3 8 F 

A : A C C U R A C Y RANGE 1 0 . T O 4 0 . P E R C E N T . 
A C C U R A C Y TO BE D E T E R M I N E D FROM S E N S I T I V I T Y 

S T U D I E S . 
o : FOR M A T E R I A L DAMAGE C A L C U L A T I 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 . 

3 6 2 9 . 0 0 MEV 1 5 . 0 MEV 

D A T A N E E D E D FOR S H I E L D I N G AND 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 . 

2 8 



2 3 V A N A D I U M N E U T R O N 

U P T O 1 5 . 0 MEV 1 5 . O X C C P I . N . G O L O V I N K U R 

0 : - O R 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 . 0 MEV 8 . D U C H E M I N S A C 72 

A : Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S . 
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 . 
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 . 

2 3 V A N A D I U M N E U T R O N T O T A L P R 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 

3 6 5 9 . 0 0 M E V 3 5 . 0 MEV 1 U S A N G D O E 

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

2 3 V A N A D I U M N E U T R O N E N E R G Y - A N G L E D I F F . P R 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 

3 6 6 1 5 . 0 M E V 

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

2 3 V A N A D I U M N E U T R O N 

U P T O 1 5 . 0 MEV C C P I . N . G O L O V I N KUR 

0 : H E L I U M A C C U M U L A T I O N C A L C U L A T I O N S . 

7 2 4 0 3 1 F 

1 4 . 0 MEV B . D U C H E M I N 7 3 2 0 1 6 F 

A : Q U O T E D A C C U R A C Y AT 2 S T A N D A R D D E V I A T I O N S , 
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 . 
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 . 

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

3 6 9 9 . 0 0 M E V 3 5 . 0 MEV U S A NG D O E 

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

7 9 1 2 1 I F 

2 3 V A N A D I U M E N E R G Y - A N G L E D I F F . A L ° H A - P R O D U C T I ON C R O S S S E C T I O N 

3 7 0 1 5 . 0 MEV \ NG D O E 7 3 1 1 3 1 F 

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

2 3 V A N A D I U M N E U T R O N S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N B E L O W ) 

3 7 1 9 . 0 0 M E V 1 5 . 0 MEV N G D O E 8 0 1 0 8 5 F 

0 : A L - S I G N I F I C A N T A C T I V A T I O N R E A C T I O N C R O S S 
S E C T I O N S . 

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

2 4 C H R O M I U M 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 7 2 1 . 0 0 K E V 2 0 . 0 MEV 

A : 5 P E R C E N T A C C U R A C Y 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 M A J O R 

S T R U C T U R E . 

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

3 7 3 2 5 . 3 MV 2 0 . 0 MEV I N D S . 9 . G A R G TRM 7 5 3 0 3 1 R 

0 : R E Q U I R E D F O R S T R U C T U R A L - M AT ER I A L 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 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 7 4 1 0 0 . K E V 

3 7 5 1 5 . 0 M E V 

1 5 . 0 MEV 

3 5 . 0 MEV 

U S A H E M M I G D O E 

A: A C C U R A C Y R A N G E 1 0 . T O - 4 0 . P E R C E N T . 
A C C U R A C Y T O B E D E T E R M I N E D F R O M S E N S I T I V I T Y S T U D I E S 

a : FOR M A T E R I A L D A M A G E C A L C U L A T I O N S . 

3 7 6 3 5 . 0 MEV 5 0 . 0 M E V 

a : O A T A N E E D E D T O V A L I D A T E C A L C U L A T I O N S OR 
M E A S U R E M E N T S M A D E F O R F M I T P R O J E C T . 

M ! NEW R E Q U E S T . 

2 9 



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

3 7 7 3 . 0 0 M E V 1 4 . 0 M E V B . O U C H E M I N S A C 7 3 

A : Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S . 
0 : P O T E N T I A L C O N S T I T U E N T O F C O N T A I N M E N T V E S S E L . 
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 7 8 U P T O 2 0 . 0 M E V D S . B . G A R G T R M 7 5 3 C 

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

1 5 . 0 M E V 3 0 . OX G . M . M C C R A C K E N C U L 7 6 2 2 3 8 F 

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

2 4 C H R O M I U M 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 

5 0 0 . K E V 1 5 . 0 M E V H E M M I G D O E 6 6 1 0 1 2 R 

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

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

1 5 . 0 M E V P . H A M M E R C A D 

A : Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S . 
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 : 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 3 2 0 4 0 R 

2 4 C H R O M I U M 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 

5 0 0 . E V 1 5 . 0 M E V P . H A M M E R C A D 

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

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

1 0 0 . E V 2 0 . O X J 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 . 

6 9 2 0 8 2 R 

3 8 5 5 0 0 . E V 

2 0 0 . K E V 

1 . 0 0 M E V 5 . 0 X 

F . F R O E H N E R K F K 6 9 2 0 8 3 R 

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 
F O R C R - 5 3 . 

A D D I T I O N A L C A P T U R E M E A S U R E M E N T S A N D C A P T U R E W I D T H 
D E T E R M I N A T I O N S F O R I N D I V I D U A L R E S O N A N C E S W A N T E D . 

E M P H A S I S O N A C C U R A T E C I O P E R C E N T ) R A D I A T I O N W I D T H S 
F O R B R O A D S L E V E L S A N O O N P L E V E L S C O N T R I B U T I N G T O 
D 3 P P L E R C O E F F I C I E N T . 
C A P T U R E W I D T H S N E E D E D B E C A U S E O F L A R G E 

D I S C R E P A N C I E S B E T W E E N D I R E C T L Y M E A S U R E D I N F I N I T E 
C A P T U R E R E S O N A N C E I N T E G R A L A N D T H A T C A L C U L A T E D 
F R O M 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 . 

P . H A M M E R C A D 

Q : N E E D O F R E S O N A N C E P A R A M E T E R S F O R T H E M A I N 
I S O T O P E S . 

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

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

1 . 0 0 K E V 

2 5 . 3 M V 

2 0 0 . K E V 1 5 . X 

2 0 . 0 M E V 3 . OX 

Q : R E S O N A N C E P A R A M E T E R S N E E D E D . E S P E C I A L L Y G A M M A 
W I D T H S . 

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

D S . B . G A R G T R M 7 5 3 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 . 

3 8 9 

S T A T U S -

2 5 . 3 MV 

1 0 0 . E V 

1 5 . 0 M E V 3 0 . O X 

1 0 0 . K E V 2 0 . O X 1 

G . M . M C C R A C K E N 

0 : E V A L U A T I O N R E Q U I R E M E N T . 
F O R N E U T R O N E C O N O M Y C A L C U L A T I O N S . 

G E R H . K U E S T E R S K F K 7 9 2 1 9 8 R 

U N D E R C O N T I N U O U S R E V I E W B Y I N O C A N D N E A N D C . S E E A *F E N D I X A . 

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

3 9 0 2 5 . 3 M V 1 5 . 0 M E V 1 0 . OX F R 

a : 
A : 

o : 
M : 

B . O U C H E M I N S A C 

G A M M A S P E C T R A R E Q U I R E D . 
E N E R G Y R E S O L U T I O N O F 2 5 0 K E V F O R G A M M A R A Y S _ E S S 

T H A N 1 M E V A N D 5 0 0 K E V F O R E N E R G I E S G R E A T E R 
T H A N 1 M E V . 

Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S . 
E V A L U A T I O N M A Y B E S U F F I C I E N T . 
S U B S T A N T I A L M O D I F I C A T I O N S . 
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2 4 C H R O M I U M T O T A L P H O T « P R O D U C T I O N C R O S S S E C T I O N ( C D N T I N U E D ) 

3 9 1 0 . 0 0 E V 1 5 . 0 MEV J AD Y . S E K I 

O : GAMMA R A Y S P E C T R A A L S O R E Q U I R E D . 
3 : 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 

2 4 C H R O M I U M 

1 4 . 0 MEV B . D U C H E M I N S A C 73 

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

U P TO 1 5 . 0 MEV 

I : 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 

U P TO 1 5 . 0 MEV G . M . M C C R A C K E N C U L 7 

I : E V A L U A T I O N R E Q U I R E M E N T F O R F U S I O N R E A C T O R S . 
FDR N E U T R O N E C O N O M Y . 

2 4 C H R O M I U M E N E R G Y - A N G I E D I F F . 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 

3 9 5 9 . 0 0 MEV 

3 9 6 1 5 . 0 M E V 

1 5 . 0 M E V 

3 5 . 0 MEV 

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

A : A C C U R A C Y R A N G E 1 0 . T O 4 0 . P E R C E N T . 
A C C U R A C Y TO B E D E T E R M I N E D F R O M S E N S I T I V I T Y S T U D I E S 

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

2 4 C H R O M I U M 

C . G . C A M P B E L L 

Q : F I S S I O N S P E C T R U M A V E R A G E W A N T E D . 
0 : FOR F A S T R E A C T O R S . 

1 5 . 0 M E V P . H A M M E R C A D 

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

U P TO 1 4 . 0 MEV B . D U C H E M I N S A C 73 

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

1 5 . 0 MEV J A P Y . S E K I J A E 

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 

1 5 . 0 MEV G . M . M C C R A C K E N 7 6 2 2 4 1 F 

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

4 0 2 U P TO 

2 4 C H R O M I U M 

1 5 . 0 MEV 

N E U T R O N 

1 GER H . K U E S T E R S K F K 

T O T A L P R 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 

4 0 3 9 . 0 0 M E V 

4 0 4 1 5 . 0 MEV 

1 5 . 0 M E V 

3 5 . 0 MEV 

1 U S A NG D O E 7 8 I 0 5 8 F 

O : F 3 R R A D I A T I O N D A M A G E . S T U D I E S OF N E X T G E N E R A T I O N 
D - T R E A C T O R D E S I G N S . 

o : F O R M A T E R I A L D A M A G E C A L C U L A T I 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 . 

2 4 C H R O M I U M E N E R G Y - A N G L E D I F F . DRQT O N - P R O D U C T I O N C R O S S S E C T I O N 

4 0 5 1 5 . 0 M E V A N G D O E 7 8 1 1 4 2 F 

A : A C C U R A C Y T O B E D E T E R M I N E D . 
o : D A T A R E Q U I R E D FOR R A D I A T I O N D A M A G E 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 

1 5 . 0 M E V 1 0 . 0 * 2 FR B . D U C H E M I N 

A : Q U O T E D A C C U R A C Y AT 2 S T A N D A R D D E V I A T I O N S . 
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 . 
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 . 

4 0 7 3 . 0 0 M E V 1 5 . 0 MEV 1 0 . O X 1 FR P . H A M M E R 

A : Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S , 
o : FOR F A S T R E A C T O R C A L C U L A T I O N S . 
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 1 



2 4 C H R O M I U M N E U T R O N N , A L P H A ( C O N T I N U E D ) 

4 0 8 0 . 0 0 E V 1 5 . 0 MEV 

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 

1 5 . 0 MEV G . M . M C C R A C K E N C U L 7 

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

U P T O 

4 1 1 U P TO 

4 1 2 U P T O 

1 5 . 0 MEV 

1 5 . 0 MEV 

1 4 . 0 MEV 

3 0 . OX 

2 0 . X 

B L G H . T O U R W E 

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

G E R 

U S A 

H . K U E S T E R S 

P R I N C E 

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

7 9 2 1 O S R 

7 9 2 2 OOR 

8 0 1 1 2 5 R 

2 4 C H R O M I U M T O 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 

4 1 3 9 . 0 0 ME V 1 5 . 0 MEV U S A N G D O E 7 8 1 0 6 

o : FOR R A D I A T I O N D A M A G E S T U D I E S O F N E X T G E N E R A T I O N 
D - T R E A C T O R D E S I G N S . 

4 1 4 1 5 . 0 MEV 3 5 . 0 MEV U S A NG 

O : F O R M A T E R I A L D A M A G E C A L C U L A T I 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 . 

2 4 C H R O M I U M E N E R G Y - A N G L E D I F F . 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 

4 1 5 1 5 . 0 M E V U S A NG D O E 7 8 1 1 2 1 

A : A C C U R A C Y TO B E D E T E R M I N E D . 
O : D A T A R E Q U I R E D F O R R A D I A T I O N D A M A G E C A L C U L A T I O N S . 

2 4 C H R O M I U M S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N B E L O W ) 

4 1 6 1 . 0 0 MEV 

4 1 7 9 . 0 0 MEV 

4 1 0 2 . 5 0 EV 

1 5 . 0 MEV 

1 5 . 0 MEV 

1 5 . 0 MEV 

4 0 . 0 MEV 

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

NG D O E 

8 0 1 0 1 3 F 

8 0 1 0 4 6 F 

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

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

Q : A C T I V A T I O N C R O S S S E C T I O N . 
0 : F U S I O N R E A C T O R S H U T D O W N D O S E R A T E S . 
M : NEW R E Q U E S T . 

8 0 1 1 9 7 F 

Q : A L L S I G N I F I C A N T A C T I V A T I O N R E A C T I O N C R O S S 
S E C T I O N S . 

A : C O N T A C T F M I T P R O J E C T A T H A N F O R D FOR A C C U R A C Y . 
M : NEW R E Q U E S T . 

2 4 C H R O M I U M 5 0 C A P T U R E C R O S S S E C T I O N ' 

4 2 0 1 0 0 . E V 1 . 0 0 MEV C . G . C A M P B E L L 

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

4 2 1 1 0 0 . E V 1 5 . 0 MEV 2 5 . O X R H . K U E S T E R S K F K 7 9 

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

G E N E R A T I O N I N S T R U C T U R A L M A T E R I A L S . 

4 2 2 2 5 . 3 MV 

4 2 3 2 5 . 3 MV 

3 . 0 0 MEV 

3 0 0 . K E V 1 0 . X 

0 : O U T - O F - C O R E C Y C L E 

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

7 9 2 2 5 2 R 

8 0 1 1 2 4 R 

2 4 C H R O M I U M 5 0 N , 2 N 

4 2 4 1 4 . 0 MEV 2 0 . 0 MEV U S A P R I N C E 

0 : A C T I V A T I O N F I L E . 
M : NEW R E Q U E S T . 
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2 4 CHROMIUM 5 0 NEUTRON RESONANCE PARAMETERS 

3 0 0 . KEV PR INCE BNL 7 4 1 0 3 3 R 

O : ENERGY REQUESTED I S A MAXIMUM VALUE O N L Y . 
NEUTRON W I D T H . G A M M A - W I D T H , S P I N ANO P A R I T Y 

W A N T E D . 
M: M O D I F I E D ( P A R T I A L L Y W I T H D R A W N ) . 

2 4 CHROMIUM 5 2 NEUTRON N . 2 N 

4 2 6 1 4 . 0 MEV 2 0 . 0 MEV 3 R I N C E 

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

2 4 C H R O M I U M 5 2 

1 5 . 0 MEV 

A : ACCURACY 1 0 - 2 0 PERCENT D E S I R E D . 
0 : M A I N ABSORPTION PROCESS I N MEV RANGE. 

4 2 8 7 . 0 0 MEV 1 8 . 0 MEV 

0 : HYDROGEN PRODUCTION E V A L U A T I O N . 
M: NEW R E Q U E S T . 

2 4 CHROMIUM 5 2 NEUTRON RESONANCE PARAMETERS 

3 0 0 . KEV PR I N C E BNL 

Q : ENERGY REQUESTED I S A MAXIMUM VALUE O N L Y . 
NEUTRON W I D T H , G A M M A - W I D T H , S P I N AND P A R I T Y 

WANTED. 
M: M O D I F I E D ( P A R T I A L L Y W I T H D R A W N ) . 

2 4 CHROMIUM 5 3 R E S O N A N C E P A R A M E T E R S 

3 0 0 . KEV P R I N C E BNL 7 4 1 0 3 5 R 

Q: ENEPGY REQUESTED I S A MAXIMUM VALUE O N L Y . 
NEUTRON W I D T H , G A M M A - W I D T H , S P I N AND P A R I T Y 

WANTED. 
M: M O D I F I E D ( P A R T I A L L Y W I T H D R A W N ) . 

2 5 MANGANESE NEUTRON S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N BELOW) 

4 3 1 2 . 5 0 EV 1 5 . 0 MEV E N G H O L M 

o : A C T I V A T I O N CROSS S E C T I O N . o: 
M: 

F U S I O N REACTOR 
NEW REQUEST. 

SHUTDOWN DOSE R A T E S . 

4 0 . 0 MEV NG DOE 
Q: ALL S I G N I F I C A N T A C T I V A T I O N R E A C T I O N CROSS 

S E C T I O N S . 
A : CONTACT F M I T PROJECT AT HANFORD FOR ACCURACY. 
M: NEW REQUEST. 

2 5 MANGANESE 54 NEUTRON CAPTURE CROSS S E C T I O N 

4 3 3 2 5 . 3 MV 

4 3 4 2 5 . 3 MV 

BL G 6 9 2 0 9 2 R 

0 : FOR BURN-UP 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 PRODUCT. 

NEUTRON DOSIMETRY GROJP G E L 8 1 2 0 0 5 R 

O: T3 RESOLVE D ISCREPANCY BETWEEN E X P E R I M E N T A L 
E V I D E N C E AND B N L - 3 2 5 FOR BURNUP 3F M N - 5 4 WHEN USED 
AS A FLUENCE M O N I T O R . 
SEE ALSO REQUEST FOR RESONANCE I N T E G R A L 8 1 2 0 0 6 

M: NEW REQUEST. 

2 5 MANGANESE 54 NEUTRON CAPTURE RESONANCE INTEGRAL 

4 3 5 0 . 5 0 EV NEUTRON DOSIMETRY GROU° GEL 81 2 006R 

O : TO RESOLVE DISCREPANCY BETWEEN EXPERIMENTAL 
E V I D E N C E AND B N L - 3 2 5 FOR BURNUP OF M N - 5 4 WHEN USED 
AS A FLUENCE M O N I T O R . 
SEE ALSO REQUEST FOR THERMAL CAPTURE S IGMA 8 1 2 0 0 5 

M: NEW R E Q U E S T . 

2 5 MANGANESE 55 TOTAL CROSS S E C T I O N 

USA FU ORL 

O : NEED VALUES I N FE WINDOWS. 

7 4 1 1 9 5 R 
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2 5 M A N G A N E S E 5 5 A B S O R P T I O N C R O S S S E C T I O N 

4 3 7 5 0 0 . EV 1 5 . 0 MEV P . H A M M E R C A D 

A : Q U O T E D A C C U R A C Y AT 2 S T A N D A R D D E V I A T I O N S , 
o : FOR F A S T R E A C T O R C A L C U L A T I O N S . 
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 . 

2 5 M A N G A N E S E 5 5 ' N E U T R O N C A P T U R E CROSS S E C T I O N 

4 3 8 1 0 0 . EV 1 0 0 . KEV 2 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 . 

4 3 9 1 . 0 0 MV 0 . 5 0 EV U S A S T E E N B E T 7 & 1 0 5 

0 : N E E D E D T O I N T E R P R E T M A N G A N E S E B A T H M E A S U R E M E N T S 
OF NUBAR AND E T A . 

2 5 M A N G A N E S E 5 5 N E U T R O N N • 2 N 

1 6 . 0 MEV N E U T R O N D O S I M E T R Y GROUP GEL 

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

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

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 . 

5 0 . 0 MEV USA 

A : A C C U R A C Y R A N G E 1 0 . TO 2 0 . P E R C E N T . 
0 : D O S I M E T R Y FOR F M I T F A C I L I T Y . 
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 . S E E A P P E N D I X A . 

2 5 M A N G A N E S E 5 5 N E U T R O N C A 3 T U R E R E S O N A N C E I N T E G R A L 

4 4 2 0 . 5 0 EV U S A S T E E N B E T 7 4 10 3 6 R 

0 : E N E R G Y R E Q U E S T E D I S A M I N I M U M V A L U E O N L Y . 
O : N E E D E D FOR A N A L Y S I S OF M A N G A N E S E B A T H E X P E P 1 M E N T S . 

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

4 4 3 5 0 0 . EV 1 5 . 0 MEV 1 . O X o . H A M M E R C A D 

A : Q U O T E D A C C U R A C Y AT 2 S T A N D A R D D E V I A T I O N S , 
o : FOR F A S T R E A C T O R C A L C U L A T I O N S . 
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 . 

7 1 2 0 21R 

1 0 . 0 KEV 1 . 0 0 MEV 5 . O X 2 CCP M . N . N I K O L A E V F E I 7 1 4 0 0 3 R 

O : C A R E F U L M E A S U R E M E N T S 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 OF P - W A V E R E S O N A N C E S I S W A N T E D . 
A : 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 

S T R O N G A T T E N U A T I O N OF THE P R I M A R Y BEAM ARE W A N T -
E D FOR M I N I M A CS M E A S U R E M E N T S . 

H I G H R E S O L U T I O N M E A S U R E M E N T S ARE D E S I R E D FOR P -
WAVE R E S O N A N C E O B S E R V A T I O N AND R E S O N A N C E 
P A R A M E T E R D E R I V A T I O N . 

0 : = 0 R S H I E L D I N G C A L C U L A T I O N N E E D S AND E V A L U A T I O N OF 
T H E T O T A L AND C A P T U R E C R O S S S E C T I O N S F O P F A S T 
R E A C T O R 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 T H E 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 . 

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

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

3 : 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 . 

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

5 0 0 . K E V 3 . 0 0 MEV 

O : R E Q U I R E D A T S E V E R A L P E A K S AND I N V A L L E Y S . 
A : I N C I D E N T ENERGY R E S O L U T I O N : 1 . P E R C E N T , 
o : R E Q U I R E D I N V A L L E Y S FOR S H I E L D I N G . 

1 . 0 0 K E V 1 5 . 0 MEV 

A : E N E R G Y R E S O L U T I O N - TO A T L E A S T 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 . 

4 4 8 1 . 0 0 KEV 1 5 . 0 MEV 1 0 . X 1 USA H E M M I G DOE 6 9 1 0 8 7 R 

4 4 9 8 . 0 0 MEV 1 5 . 0 MEV 1 0 . O X 2 GER B . G O E L K F K 6 9 2 0 9 4 R 

Q : M E A S U R E M E N T S D E S I R E D I N E N E R G Y S T E P S OF 1 M E V . AND 
A N G U L A R S T E P S OF 1 0 D E G R E E S . 

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

3 4 



2 6 I R O N N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N ( C O N T I N U E D ) 

4 5 0 1 5 . 0 M E V 3 5 . 0 MEV 

4 5 1 2 0 . 0 M E V 5 0 . 0 MEV 

4 5 2 3 5 . 0 M E V 5 0 . 0 M E V 

NG D O E 

A : A C C U R A C Y R A N G E 1 0 . T O 4 0 . P E R C E N T . 
A C C U R A C Y TO B E D E T E R M I N E D F R O M S E N S I T I V I T Y 

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

A : A C C U R A C Y R A N G E 1 0 . T O 1 5 . P E R C E N T . 
0 : FOR S H I E L D D E S I G N I N F M I T F A C I L I T Y . 

O : D A T A N E E D E D TO V A L I D A T E C A L C U L A T I O N S OR 
M E A S U R E M E N T S M A D E F O R F M I T P R O J E C T . 

M : NEW R E Q U E S T . 

8 0 1 1 9 0 F 

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

U° TO 15.0 MEV L.MC C R A C K E N 
O : E V A L U A T I O N R E Q U I R E M E N T . 

F O R B L A N K E T H E A T I N G C A L C U L A T I O N S . 

4 5 4 3 . 0 0 M E V 1 4 . 0 MEV B . O U C H E M I N SAC 73 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S , 
o : P O T E N T I A L C O N S T I T U E N T OF CONTAINMENT VESSEL . 
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 . 

J P TO 2 0 . 0 M E V 

J P TO 1 5 . 0 M E V 

S . 3 . G A R G TRM 7 5 3 0 3 5 R 

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 . 

762099= Y . S E K I 
M . K A W A I 

J A E 
N I G 

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

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 

4 5 7 2 . 0 0 M E V 5 . 0 0 M E V 

4 5 8 8 . 0 0 MEV 1 5 . 0 M E V 

H E M M I G DOE 

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

A N I S O T P . O D I C . 
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 K E V . 

D E L T A E ( N ' ) = 2 0 K 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 FOR I N C I D E N T N E U T R O N S 
A N D 2 0 0 K E V F O R S E C O N D A R Y N E U T R O N S 

U P TO 1 4 . 0 MEV P . H A M M E R C A D 

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

46 0 9 0 0 . KEV 1 5 . 0 MEV M . N . N I K O L A E V F E I 7 1 4 0 0 4 R 

4 6 1 2 . 0 0 M E V 1 5 . 0 M E V 

Q : I N C O N T I N U U M R E G I O N E N E R G Y D E P E N D E N C E O F N U C L E A R 
T E M ° E R A T U R E W A N T E D . 

I N T H E R E G I O N B E L O W 3 MEV A V E R A G E C H A R A C T E R I S T I C S 
O F S T R U C T U R E I N T H E C R O S S S E C T I O N A R E W A N T E D FOR 
E V A L U A T I O N OF S E L F S H I E L D I N G . 

T R A N S M I S S I O N M E A S U R E M E N T S U S I N G T H E S E L F -
I N D I C A T I O N M E T H O D W I T H D E T E C T I O N OF GAMMA R A Y S 
F R O M I N E L A S T I C S C A T T E R I N G A R E D E S I R E D . 

M E A S U R E M E N T S S H O U L D E X T E N D TO P R I M A R Y - B E A M 
A T T E N U A T I O N DOWN TO 1 / 1 0 0 OR 1 / 1 0 0 0 . 

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 OF U - 2 3 8 W A N T E D W I T H 5 . 0 P E R C E N T 
A C C U R A C Y . 

L E V E L E X C I T A T I O N C R O S S S E C T I O N D E S I R E D W I T H 1 0 
P E R C E N T A C C U R A C Y . 

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 B A R T I N E O R L 7 6 1 0 7 5 R 

0 : TO R E S O L V E S P E C T R A M E A S U R E M E N T S F R O M S T A I N L E S S 
S T E E L . 

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

E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

UP TO 1 0 . 0 MEV C . G . C A M P B E L L 
J . B U T L E R 

W I N 
WI 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 M E V AND 
5 TO 1 0 P E R C E N T A B O V E 

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

4 6 3 U P TO 4 . 0 0 MEV 

4 6 4 4 . 0 0 M E V 1 5 . 0 MEV 

5 . O X 1 GER H . K U E S T E R S K F K 

1 GER H . K U E S T E R S K F K 

A ! A C C U R A C Y OF 5 - 3 0 P E R C E N T R E Q U I R E D . 

7 9 2 2 0 5 R 

7 9 2 2 0 6 R 
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N O N - E L A S T I C C R O S S S E C T I O N 

4 6 5 2 0 . 0 M E V 5 0 . 0 M E V 

A : A C C U R A C Y R A N G E 1 0 . TO 1 5 . P E R C E N T • 
0 : F O R S H I E L D D E S I G N I N F M I T F A C I L I T Y . 

A B S O R P T I O N C R O S S S E C T I O N 

4 6 6 5 0 0 . E V 1 5 . 0 M E V P . H A M M E R C A D 
A : Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S . 
O : FOR F A S T R E A C T O R C A L C U L A T I O N S . 
M : S U B S T A N T I A L M O D I F I C A T I O N S . 

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

4 6 7 1 0 0 . E V 1 .00 MEV C . G . C A M P B E L L 6 9 2 1 0 1 R 

A C C U R A C Y 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 . P E R C E N T A B O V E . 

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

4 6 8 5 0 0 . E V 1 . 0 0 M E V 5 . 0 * P . H A M M E R C A D 

4 6 9 5 0 0 . E V 8 0 0 . K E V 1 0 . 0 * 

O : N E E D O F R E S O N A N C E P A R A M E T E R S FOR T H E M A I N 
I S O T O P E S . 

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

M . N . N I K O L A E V F E I 7 1 4 0 0 5 R 

O : D E S I R A B L E T O U S E E X P E R I M E N T A L M E T H O D S W H I C H A R E 
N O T V E R Y S E N S I T I V E T O S E L F - S H I E L D I NG A N D TO 
C A P T U R E - A F T E R - S C A T T E R I N G E F F E C T S . 

A : 2 0 P E R C E N T A B O V E 1 0 0 K E V W O U L D BE V E R Y U S E F U L . 
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 . 

F I R S T P R I O R I T Y B E C A U S E I T I S D I F F I C U L T T O E V A L U A T E 
T H E I R O N C A P T U R E C R O S S S E C T I O N T O R E Q U E S T E D 
A C C U R A C Y 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 . 

4 7 0 2 5 . 3 MV 2 0 . 0 MEV 3 . 0 * S . B . G A R G T R M 7 5 3 0 3 6 R 

R E Q U I R E D F O R ST R U C T U R A L - M AT ER I AL C A L C U L A T I O N S . 

47 1 2 5 . 3 MV 1 5 . 0 M E V 1 5 . OX G . M . M C C R A C K E N C U L 7 6 I 

E V A L U A T I O N R E Q U I R E M E N T . 
FOR H E A T I N G A N D N E U T R O N E C O N O M Y C A L C U L A T I O N S . 

4 7 2 1 0 0 . EV 1 0 0 . K E V 1 G E R H . K U E S T E R S K F K 

A : A C C U R A C Y OF 5 - 1 0 P E R C E N T R E Q U I R E D . 

473 1 0 0 . KEV 

S T A T U S -

1.00 MEV 1 GER H . K U E S T E R S K F K 

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

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 A N D N E A N D C . S E E A P P E N D I X A . 

2 6 I R O N N E U T R O N C A P T U R E GAMMA R A Y S P E C T R U M 

4 7 4 2 4 . 0 K E V 1 0 . X 1 U S A F U O R L 7 4 1 1 7 9 R 

O : NO M E A S U R E M E N T S A V A I L A B L E I N 2 4 K E V I R O N W I N D O W . 

4 7 5 1 . 0 0 K E V 

4 7 6 1 . 0 0 K E V 

2 6 I R O N 

1 . 0 0 MEV 

5 . 0 0 K E V 

2 U S A F U O R L 

1 U S A D O N C A L S WEW 

T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

7 4 1 1 8 4 R 

7 6 1 0 3 9 R 

N E U T R O N 

4 7 7 2 5 . 3 MV 1 5 . 0 MEV F R B . D U C H E M I N S A C 

Q : G A M M A S P E C T R A R E Q U I R E D . 
A : E N E R G Y R E S O L U T I O N OF 2 5 0 K E V FOR GAMMA R A Y S L E S S 

T H A N 1 M E V A N D 5 0 0 K E V F O R E N E R G I E S G R E A T E R 
T H A N 1 M E V . 

Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S . 
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 . 

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

4 7 8 2 5 . 3 MV 1 5 . 0 MEV J A P M . K A S A I M A P 

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 

4 7 9 1 0 0 . K E V 1 5 . 0 MEV G . E N G S T R O E M FOA 
Q : GAMMA R A Y A N G U L A R A N D E N E R G Y D I S T R I B U T I O N S A L S O 

W A N T E D . 
A : GAMMA R A Y E N E R G Y R E S O L U T I O N 0 . 5 M E V . 
O : S H I E L D I N G C A L C U L A T I O N S 

E N E R G Y D I F F . 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 

1 . 0 0 M E V 1 5 . 0 M E V CCP I.N.GOLOVIN KUR 794012F 
3: FDR GAMMA-RAY HEATING AND SHIELDING CALCULATIONS. 
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N E U T R O N 

1 5 . 0 M E V 

1 4 . 0 MEV 

G . M . M C CRACKEN CUL 

E V A L U A T I O N REQUIREMENT. 
FOR NEUTRON ECONOMY C A L C U L A T I O N S . 

8 . O U C H E M I N SAC 7 3 2 0 2 2 F 

At QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
0 : P O T E N T I A L CONSTITUENT OF CONTAINMENT VESSEL . 
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 . 

U P T O 1 5 . 0 MEV JAP Y . S E K I J A E 

a : NEUTRON M U L T I P L I C A T I O N C A L C U L A T I O N S 

NEUTRON E N E R G Y - A N G L E D I F F . 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 

4 8 4 1 5 . 0 MEV 3 5 . 0 MEV NG DOE 

ACCURACY RANGE 1 0 . TO 4 0 . PERCENT. 
ACCURACY TO BE DETERMINED FROM S E N S I T I V I T Y 

S T U D I E S . 
FOR M A T E R I A L DAMAGE C A L C U L A T I O N S . 

4 8 5 9 . 0 0 MEV 1 5 . 0 M E V 1 0 . X A NG DOE 1 

0 : FOR S H I E L D I N G AND TRANSPORT S T U D I E S OF NEXT 
GENERATION D - T REACTOR D E S I G N S . 

2 6 IRON 

1 5 . 0 MEV =.HAMMER CAD 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
Dt FOR FAST REACTOR C A L C U L A T I 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 . 

1 5 . 0 MEV G . M . M C CRACKEN CUL 7 2 2 

E V A L U A T I O N REQUIREMENT. 
FOR HYDROGEN GAS PRODUCTION RATES AND NEUTRON 
ECONOMY C A L C U L A T I O N S . 

1 4 . 0 M E V B . D U C H E M I N 732023F 
A: QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
0 : P O T E N T I A L CONSTITUENT OF CONTAINMENT V E S S E L . 
M: S U B S T A N T I A L M O D I F I C A T I O N S . 

0 . 0 0 EV 1 5 . 0 MEV 3 Y . S E K I J A E 

3 : HYDROGEN ACCUMULATION C A L C U L A T I O N S 

4 9 0 

S T A T U S -

UP TO 1 5 . 0 MEV 3 0 . OX 1 GER H . K U E S T E R S KFK 7 9 2 2 0 3 R 

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

2 6 IRON NEUTRON TOTAL PROTON PRODUCTION CROSS S E C T I O N 

4 9 1 9 . 0 0 MEV 3 5 . 0 MEV 1 0 . 1 USA NG DOE 

O: FOR M A T E R I A L DAMAGE C A L C U L A T I O N S . 
FOR R A D I A T I O N DAMAGE S T U D I E S OF NEXT GENERATION 

D - T REACTOR D E S I G N S . 

ENERGY-ANGLE D I F F . PRO TON-PRODUCT I ON CROSS S E C T I O N 

4 9 2 1 5 . 0 MEV 

A : ACCURACY TO BE D E T E R M I N E D . 
0 : DATA REQUIRED FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

2 6 I R O N NEUTRON 

I 5.0 ME V G . M . M C CRACKEN CUL ; 

E V A L U A T I O N REQUIREMENT. 
FOR H E L I U M GAS PRODUCTION RATES AND NEUTRON 
ECONOMY C A L C U L A T I O N S . 

1 5 . 0 MEV 1 0 . O X B . D U C H E M I N SAC 73 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
O: P O T E N T I A L CONSTITUENT OF CONTAINMENT V E S S E L . 
M: S U B S T A N T I A L M O D I F I C A T I O N S . 

1 5 . 0 MEV 10 .OX P . H A M M E R C A D 

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

0 . 0 0 EV 1 5 . 0 MEV 2 0 . X J A P Y . S E K I JAE 

0 : H E L I U M ACCUMULATION C A L C U L A T I O N S 
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26 IRON NEUTRON N .ALPHA (CONTINUED) 

1 5 . 0 " E V H.TOURWE 

O: TOTAL H E L I U M PRODUCTION REQUIRED, 
o : FOR USE AS A FLUENCE MONITOR. 

4 9 8 

2 6 IRON 

1 5 . 0 MEV 3 0 . O X 

N E U T R O N 

I GER H.KUESTERS KFK 

TOTAL ALPHA PRODUCTION CROSS SECTION 

7 9 2 2 0 4 R 

4 9 9 9 . 0 0 MEV 4 0 . 0 MEV 1 0 . X USA NG DOE 8 0 1 0 66F 

0 : TOTAL H E L I U M PRODUCTION CROSS SECTION FOR 
DOSIMETRY AND R A D I A T I O N DAMAGE S T U D I E S . 

M: NEW REQUEST. 

2 6 IRON N E U T R O N ENERGY-ANGLE D I F F . ALPHA-PRODUCTION CROSS SECTION 

1 5 . 0 MEV USA NG 

A : ACCURACY TO BE DETERMINED. 
o : DATA REQUIRED FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

SPECIAL QUANTITY ( D E S C R I P T I O N BELOW) 

5 0 1 1 . 0 0 MEV 

9 . 0 0 MEV 

1 5 . 0 MEV 

4 0 . 0 MEV 

Q: DAMAGE CROSS S E C T I O N . 
o : DAMAGE TO S T A I N L E S S STEEL F I R S T WALL . 
M: NEW REQUEST. 

NG DOE 

0 : A L - S I G N I F I C A N T A C T I V A T I O N REACTION CROSS 
S E C T I O N S . 

A : CONTACT F M I T PROJECT AT HANFORD FOR ACCURACY. 
0 : DATA NEEDED FOR S H I E L D I N G AND NEUTRON 

TRANSPORT C A L C U L A T I O N S . 
M: NEW REQUEST. 

2.50 EV 1 5 . 0 MEV 2 0 . X A ENGHOLM GA 

Q : A C T I V A T I O N CROSS S E C T I O N . 
3 : FUSION REACTOR SHUTDOWN DOSE RATES. 
M: NEW REQUEST. 

1 . 0 0 MEV 3 5 . 0 M E V NEUTRON DOSIMETRY GROUP G E L 8 1 2 0 0 7 R 

o: M: 

FOR PRODUCT ION OF MN-54 FOR USE AS A FLUENCE 
MONITOR. THE REACTION INCLUDES F E - 5 4 ( N , P ) , 
F E - 5 6 I N . T ) , F E - 5 6 1 N . N D ) AND F E - 5 6 ( N . 2 N P ) . FOR THE 
REACTION F E - 5 4 I N . P ) THE ENERGY RANGE EXTENDS TO 
20MEV 
FOR H I G H ENERGY ACCE-ERATOR BASED NEUTRON SOURCES 
NEW REQUEST. 

26 IRON 54 CAPTURE CROSS SECTION 

2 5 . 3 MV 3 . 0 0 MEV FR L . C O S T A CAD 

0 : OUT-OF-CORE CYCLE 

26 IRON 5 4 

1 8 . 0 MEV 5 0 . 0 MEV 7 8 1 0 1 8 F 

A : 0: M: 
ACCURACY RANGE 1 0 . TO 2 0 . PERCENT. 
DOSIMETRY FOR F M I T F A C I L I T Y . 
SUBSTANTIAL M O D I F I C A T I O N S . 

25.3 MV 3 . 0 0 MEV FR L . C O S T A CAD 

0 : OUT-OF-CORE CYCLE 

792008R 

26 IRON 54 

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

NEUTRON N . T 

UP TO 5 0 . 0 MEV USA 8 0 1 0 3 8 F 

A : ACCURACY RANGE 1 0 . TO 2 0 . PERCENT. 
• : DOSIMETRY FOR F M I T F A C I L I T Y . 
M : NEW R E Q U E S T . 

26 IRON 54 NEUTRON 

5 0 . 0 MEV 7 B 1 0 1 9 F 

A : 
o : 

ACCURACY RANGE 1 0 . TO 2 0 . PERCENT. 
DOSIMETRY FOR F M I T F A C I L I T Y . 

1 5 . 0 MEV NEUTRON DOSIMETRY GR3U° 3 E L 

FEW EXPERIMENTAL OATA E X I S T AND CURRENT 
EVALUATIONS ARE HEAVILY BASED ON C A L C U L A T I O N S . 
NEW AND SUPPLEMENTARY MEASUREMENTS ARE REQUESTED 
NEW REQUEST. 
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2 6 IRON 5 4 NEUTRON RESONANCE PARAMETERS 

U P TO 1 0 0 . KEV FU 
HEMM IG 
S M I T H 

ORL 
DOE 
ANL 

7 4 1 0 4 3 R 

Q : ENERGY REQUESTED I S A MAXIMUM VALUE O N L Y . 
NEUTRON W I D T H , GAMMA-WIDTH, S P I N ANO P A R I T Y 

WANTED. 

26 IRON 56 

5 1 2 1 2 . 0 MEV 4 0 . 0 MEV A SCHENTER HED 

Q : A L L R E A C T I O N S L E A D I N G TO MN-5 4 N E E D E D . 
O : NEEDED FOR F M I T DOSIMETRY AND A C T I V A T I O N . 
M: NEW REQUEST. 

2 6 IRON 5 6 R E S O N A N C E P A R A M E T E R S 

> 0 0 . K E V 10. X F'J 
HEMMIG 
SMI TH 

ORL 
DOE 
ANL 

7 4 1 0 4 6 R 

o : ENERGY REQUESTED I S A MAXIMUM VALUE O N L Y . 
NEUTRON W I D T H , G A M M A - W I D T H , S P I N AND P A R I T Y 

W A N T E D . 

26 I R O N 5 7 I N E L A S T I C C R O S S S E C T I O N 

8 0 0 . K E V 

O: FOR REACTOR S H I E L D I N G C A L C U L A T I O N S 
M : NEW REQUEST. 

26 IRON 5 7 RESONANCE PARAMETERS 

1 0 0 . K E V FU 
HEMMI G 
SM I T H 

ORL 
DOE 
ANL 

O : ENERGY REQUESTED I S A MAXIMUM VALUE O N L Y . 
NEUTRON W I D T H , GAMMA-WIDTH, S P I N AND P A R I T Y 

WANTED. 

2 6 IRON 5 9 CAPTURE CROSS S E C T I O N 

5 1 6 2 5 . 3 MV 3 . 0 0 MEV 10 .OX FR L . C O S T A CAD 

0 : OUT-OF-CORE CYCLE 

2 7 COBALT 5 8 CAPTURE CROSS S E C T I O N 

STEEN BET 
Q : 9 . 1 HR ISOMER 

THERMAL CROSS S E C T I O N MOST IMPORTANT. 
RESONANCE I N T E G R A L ALSO N E E D E D . 

0 : FOR I N T E R P R E T A T I O N OF N I - 5 8 ( N , P > FLUENCE 
MONITOR D A T A . 

STEEN BET 

R A D I O A C T I V E TARGET 7 1 . 3 DAY 
THERMAL CROSS S E C T I O N MOST IMPORTANT. 
RESONANCE I N T E G R A L ALSO NEEDED. 
FOR I N T E R P R E T A T I O N OF N I - 5 8 ( N . P > FLUENCE 

MONITOR D A T A . 

1 5 . 0 MEV 1 5 . O X 1 GER H .KUESTERS 

Q : E V A L U A T I O N W A N T E D . 
o : R E D U C T I O N O F C 0 5 8 . 

H . T O U R WE MOL 

a : M E T A - S T A 9 L E STATE CAPTURE CROSS S E C T I O N 
O: FOR BURN-UP C A L C U L A T I O N OF N I - 5 8 ( N P ) C O - 5 8 

FLUX REACTOR 
M: NEW R E Q U E S T . 

2 7 COBALT 5 9 C A P T U R E C R O S S S E C T I O N 

5 2 1 

S T A T U S -

1 . 0 0 KEV 1 8 . 0 MEV 6 9 1 1 0 6 R 

A C T I V A T I O N I S R E Q U I R E D . 
TO GROUND AND METASTABLE S T A T E S . 
FOR USE AS A FLUENCE MONITOR. 

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

2 7 COBALT 5 9 

5 0 . 0 MEV 

A : 
o : 

ACCURACY RANGE 1 0 . TO 2 0 . PERCENT. 
DOSIMETRY FOR F M I T F A C I L I T Y . 
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2 7 C O B A L T 5 9 N E U T R O N 

U P TO 5 0 . 0 M E V 

A : o: A C C U R A C Y R A N G E 1 0 . TO 2 0 . P E R C E N T . 
D O S I M E T R Y F O R F M I T F A C I L I T Y . 

5 2 4 2 4 . 0 MEV 4 0 . 0 MEV N E U T R O N D O S I M E T R Y G R O U P G E L 8 1 2 0 1 OR 

O : M E A S U R E D U P T O 2 4 M E V . E X T E N S I O N T O 4 0 M EV R E Q U I R E D 
F O R H I G H E N E R G Y A C C E L E R A T O R B A S E D N E U T R O N S O U R C E S 

M." NEW R E Q U E S T . 

2 7 COBALT 5 9 N , 4 N 

5 0 . 0 MEV 

A: 
o : 

A C C U R A C Y R A N G E 1 0 . T O 2 0 . P E R C E N T . 
D O S I M E T R Y F O R F M I T F A C I L I T Y . 

2 7 C O B A L T 5 9 

U P T O 

5 0 . 0 M E V 

2 5 . 0 M E V 

A : A C C U R A C Y R A N G E 1 0 . TO 2 0 . P E R C E N T . 
0 : D O S I M E T R Y F O R F M I T F A C I L I T Y . 

N E U T R O N D O S I M E T R Y G R O U P 8 1 2 0 0 9 R 

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

2 7 C O B A L T 5 9 NEUTRON T O 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 

5 2 8 1 5 . 0 MEV 4 0 . 0 MEV A SCHENTER HED 

A : ONLY SELECTED ENERGIES NEEDED, 
o : NEEDED FOR FMIT DOSIMETRY. 
M: NEW REQUEST. 

2 7 C O B A L T 5 9 S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N B E L O W ) 

5 2 9 4 0 . 0 MEV USA NG 

Q: A_ 

D O E 

_ S I G N I F I C A N T A C T I V A T I O N R E A C T I O N C R O S S 
S E C T I O N S . 

A : C O N T A C T F M I T P R O J E C T A T H A N F O R D F O R A C C U R A C Y . 
M : NEW R E Q U E S T . 

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 

5 3 0 1 . 0 0 K EV 2 0 . 0 M E V H E M M I G DOE 

A : A C C U R A C Y N E E D E D TO 3 - 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 I N C O N E L S H I E L D C A L C U L A T I O N S . 

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

5 3 1 2 5 . 3 MV 2 0 . 0 MEV IND S . B . G A R G TRM 7 5 3 0 3 7 R 

O : REQUIRED FOR ST RUCTUR AL-M AT ER I AL 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 

5 3 2 1 . 5 0 M E V 3 . 0 0 MEV 6 9 2 1 2 0 R 

A : ABOUT 1 0 0 KEV ENERGY RESOLUTION AND ABOUT 
5 DEGREES ANGULAR. 

RESOLUTION 10 PERCENT ON AVERAGE ( C O S ) . 

5 3 3 8 . 0 0 M E V 1 5 . 0 M E V G E R B . G O E L K F K 

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

5 3 4 1 0 0 . K E V 

5 3 5 1 5 . 0 M E V 

1 5 . 0 M E V 

3 5 . 0 MEV 

S M I T H 
H E M M I G 

A N L 
D O E 

A C C U R A C Y R A N G E 5 . T O 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 - R E S O L U T I O N OF 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 . 

NG D O E 

A : A C C U R A C Y R A N G E 1 0 . T O 4 0 . P E R C E N T . 
A C C U R A C Y T O B E D E T E R M I N E D F R O M S E N S I T I V I T Y 

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

5 3 6 3 5 . 0 MEV 5 0 . 0 M E V 

0 : D A T A N E E D E D T O V A L I D A T E C A L C U L A T I O N S F O R 
M E A S U R E M E N T S M A D E F O R F M I T P R O J E C T . 

M : NEW R E Q U E S T . 
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2 8 N I 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 

5 3 7 3 . 0 0 MEV 1 4 . 0 M E V 1 0 . 0 * B . O U C H E M I N 7 3 2 0 2 5 F 

A : Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S . 
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 . 
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 . 

2 0 . 0 MEV 3 . O X I N D S . B . G A R G T R M 7 5 3 0 3 8 R 

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 0 . 0 MEV 5 . X Y . S E K I 
M . K A S A I 
M . K A W A I 

J A E 
M A P 
N I G 

7 6 2 1 0 5 F 

I N E L A S T I C GAMMA R A Y S P E C T R A A L S O R E Q U I R E D 
N E U T R O N T R A N S P O R T A N D G A M M A - R A Y H E A T I N G C A L C . 

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

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 MEV 3 0 . O X P . H A M M E R C A D 

A : Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S . 
O : FOR F A S T R E A C T O R C A L C U L A T I O N S . 
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 . 

2 8 N I C K E L E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

7 . 0 0 MEV 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 : E V A L U A T I O N R E Q U I R E M E N T . 
FOR F A S T R E A C T O R S . 

5 4 2 UP T 3 

5 4 3 4 . 0 0 MEV 

4 . 0 0 MEV 

1 5 . 0 MEV 

1 GER H . K U E S T E R S K F K 

1 GER H . K U E S T E R S K F K 

A : A C C U R A C Y OF 5 - 3 0 P E R C E N T R E Q U I R E D . 

7 9 2 2 1 1R 

7 9 2 2 5 1 R 

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 

5 0 0 . E V 1 5 . 0 MEV P . H A M M E R C A D 

A : Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S , 
o : FOR F A S T R E A C T O R C A L C U L A T I O N S . 
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 . 

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

5 4 5 1 0 0 . 1 . 0 0 MEV C . 5 . C A M = B E L L W I N 

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

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

. 0 0 K E V . 

6 9 2 1 2 8 R 

5 4 6 2 5 . 3 MV 

5 4 7 5 0 0 . E V 

3 0 0 . K E V 1 0 . O X 

1 . 0 0 M E V 5 . O X 

F . F R O E H N E R K F K 

A : H I G H R E S O L U T I O N R E S O N A N C E C R O S S S E C T I O N S A N D 
M U L T I L E V E L P A R A M E T E R I S A T I O N W A N T E D . R A D I A T I O N 
W I D T H S S H O U L D B E A C C U R A T E T O 1 0 P E R C E N T OR B E T T E " 
F O R B R O A D S L E V E L S A N D F O R P L E V E L S C O N T R I B U T I N G 
TO D T P P L E R C O E F F I C I E N T . 

P . H A M M E R C A D 

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 . 
A : Q U O T E D A C C U R A C Y AT 2 S T A N D A R D D E V I A T I O N S . 
A : 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 : S U B S T A N T I A L M O D I F I C A T I 3 N S . 

5 4 8 1 . 0 0 K E V 1 . 0 0 M E V D I V A D E E N A M 
HEMM I G 
S M I T H 
D O N C A L S 

B N L 
D O E 
A N L 
WEW 

5 4 9 2 5 . 3 MV 2 0 . 0 MEV 3 S . B . G A R G TRM 7 5 3 C 

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 . 

5 5 0 2 5 . 3 MV 

5 5 1 1 0 0 . E V 

5 5 2 1 0 0 . K E V 

1 5 . 0 MEV 

1 0 0 . K E V 

1 . 0 0 MEV 

10. OX 
2 0 . O X 

G . M . M C C R A C K E N 

0 : E V A L U A T I O N R E Q U I R E M E N T . 
FOR N E U T R O N E C O N O M Y C A L C U L A T I O N S . 

GER 

GER 

H . K U E S T E R S 

H . K U E S T E R S 

7 9 2 2 0 7 R 

7 9 2 2 0 8 R 

- 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 A N O N E A N D C . SEE A P P E N D I X A . 
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2 8 N I C K E L TOTAL PHOTON PRODUCTION CROSS SECTION 

5 5 3 2 5 . 3 MV 1 5 . 0 MEV 1 0 . O X B . D U C H E M I N SAC 6 9 2 1 2 5 R 

Q : GAMMA SPECTRA R E Q U I R E D . 
A : ENERGY RESOLUTION OF 2 5 0 KEV FOR GAMMA PAYS LESS 

THAN I MEV AND 5 0 0 KEV FOR ENERGIES GREATER 
THAN 1 ME V . 

QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
O : FOR FAST 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 . 
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 . 

5 5 4 2 5 . 3 MV 1 5 . 0 MEV JAP M . K A S A I MAP 

o : GAMMA-RAY HEATING CALCULAT IONS 

2 8 N I C K E L NEUTRON ENERGY D I F F . ° H O T O N - P 3 0DUCT ION CROSS S E C T I O N 

Q : ALL 
O : F O R 

GAMMA'S ARE OF I N T E R E S T . 
S H I E L D I N G AND GAMMA HEATING C A L C U L A T I O N S . 

28 N I C K E L NEUTRON 

1 4 . 0 MEV B .DUCHEMIN SAC 72 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
O: P O T E N T I A L CONSTITUENT OF CONTAINMENT V E S S E L . 
M: S U B S T A N T I A L M O D I F I C A T I O N S . 

1 5 . 0 MEV 

1 5 . 0 MEV 

Y . S EK I 
M . K A S A I 

JAE 
MAP 

3 : NEUTRON BALANCE C A L C U L A T I O N S 

G . M . M C CRACKEN 

o : EVALUATION REQUIREMENT. 
FOR NEUTRON ECONOMY C A L C U L A T I O N S . 

STATUS 

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

28 N I C K E L NEUTRON NEUTRON E M I S S I O N CROSS SECTION 

5 5 9 1 4 . 0 MEV 4 0 . 0 MEV 20 . USA DIVADEENAM BNL 

O: FOR E V A L U A T I O N AND MODEL T E S T I N G PURPOSES. 
MEASUREMENTS AT A FEW E N E R G I E S . 

M: NEW REQUEST. 

28 N I C K E L ENERGY-ANGLE 3 1 F F . N E U T R O N - E M I S S I O N CROSS SECTION 

5 6 0 1 5 . 0 M E V 

5 6 1 9 . 0 0 MEV 

3 5 . 0 MEV 

1 5 . 0 MEV 

N G D O E 7 8 1 0 37F 

A : A C C U R A C Y R A N G E 1 0 . T O 4 0 . D E S C E N T . 
ACCURACY TO BE DETERMINED FROM S E N S I T I V I T Y 

S T U D I E S . 
o : FOR MATERIAL DAMAGE C A L C U L A T I O N S . 

0 : FOR S H I E L D I N G AND TRANSPORT S T U D I E S OF NEXT 
GENERATION D - T REACTOR D E S I G N S . 

28 N I C K E L N i P 

1 5 . 0 MEV P.HAMMER CAD 

At QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S , 
o : FOP FAST REACTOR C A L C U L A T I 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 . 

1 4 . 0 MEV B . D U C H E M I N SAC 73 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
0 : = 3 T E N T I A L CONSTITUENT OF CONTAINMENT V E S S E L . 
M: S U B S T A N T I A L M O D I F I C A T I O N S . 

0 . 0 0 EV 1 5 . 0 MEV Y . S E K I 
M.K A S A I 

JAE 
MAP 

HYDROGEN ACCUMULATION CALCULATIONS 

1 5 . 0 MEV G . M . M C CRACKEN CUL 762 

E V A L U A T I O N REQUIREMENT. 
FOR HYDROGEN GAS PRODUCTION RATES AND NEUTRON 
ECONOMY C A L C U L A T I O N S . 

5 6 6 UP TO 1 5 . 0 MEV 3 0 . 0 * 1 GER H .KUESTERS KFK 7 9 2 2 0 9 R 

STATUS STATUS 

UNDER CONTINUOUS REVIEW BY I N D C . SEE A P P E N D I X A . 
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2 8 N I C K E L NEUTRON TOTAL PROTON PRODUCTION CROSS S E C T I O N 

56 7 9 . 0 0 MEV 3 5 . 0 MEV 

o : FOR M A T E R I A L DAMAGE C A L C U L A T I O N S AND NEXT 
G E N E R A T I O N D - T REACTOR D E S I G 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 . 

2 8 N I C K E L ENERGY-ANGLE D I F F . PROTON-PRODUCT I ON CROSS S E C T I O N 

5 6 8 1 5 . 0 MEV 

2 8 N I C K E L 

NG 7 8 1 1 3 7 F 

A : ACCURACY TO BE D E T E R M I N E D . 
O : DATA REQUIRED FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

1 5 . 0 MEV B . D U C H E M I N SAC 7 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
O: P O T E N T I A L C O N S T I T U E N T OF CONTAINMENT V E S S E L . 
M: S U B S T A N T I A L M O D I F I C A T I O N S . 

1 5 . 0 MEV P.HAMMER CAD 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
0 : FOR F A S T REACTOR C A L C U L A T I 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 . 

7 3 2 0 4 4 R 

0 . 0 0 EV 1 5 . 0 MEV Y . S E K I 
M . K A S A I 

JAE 
M A P 

0 : H E L I U M ACCUMULATION C A L C U L A T I O N S 

1 5 . 0 MEV G . M . M C CRACKEN CUL 7 S 2 2 4 4 F 

0 : E V A L U A T I O N R E Q U I R E M E N T . 
FOR H E L I U M GAS PRODUCTION RATES AND NEUTRON 
ECONOMY C A L C U L A T I O N S . 

S T A T U S -

UP TO 

2 5 . 3 MV 

1 5 . 0 MEV 

1 5 . 0 MEV 

2 0 . 0 MEV 

30 . O X 

1 0 . X 

H.TOURWE 

O: TOTAL H E L I U M PRODUCTION R E Q U I R E D . 
0 : C 0 R USE AS A FLUENCE M O N I T O R . 

GER 

USA 

H . K U E S T E R S 

D IVADEENAM 

7 9 2 1 1 OR 

7 9 2 2 1 OR 

8 0 1 1 4 7 R 

0 : FOR E V A L U A T I O N AND MODEL T E S T I N G PURPOSES. 
M: NEW R E Q U E S T . 

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

2 8 N I C K E L NEUTRON TOTAL ALPHA PRODUCTION CROSS S E C T I O N 

5 7 6 9 . 0 0 MEV 3 5 . 0 MEV 

4 0 . 0 MEV 

10. 1 U S A NG DOE 7 8 1 0 6 2 F 

0 : FOR R A D I A T I O N DAMAGE S T U D I E S OF NEXT GENERATION 
D - T REACTOR D E S I G 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 . 

0 : TOTAL H E L I U M PRODUCTION CROSS SECTION FOR 
D O S I M E T R Y . 

M: NEW R E Q U E S T . 

2 8 N I C K E L ENE RGY-ANGLE D I F F . A L P H A - P R O D U C T I O N CROSS S E C T I O N 

5 7 8 1 5 . 0 MFV 

A : ACCURACY TO BE D E T E R M I N E D . 
o : DATA REQUIRED FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

2 8 N I C K E L NEUTRON S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N BELOW ) 

5 7 9 1 . 0 0 MEV 

5 8 0 2 . 5 0 EV 

1 5 . 0 MEV 

1 5 . 0 MEV 

0 : DAMAGE CROSS S E C T I O N . 
0 : DAMAGE TO S T A I N L E S S STEEL F I R S T WALL . 
M: NEW R E Q U E S T . 

Q : A C T I V A T I O N CROSS S E C T I O N . 
0 : F U S I O N REACTOR SHUTDOWN DOSE R A T E S . 
M: NEW R E Q U E S T . 

5 8 1 9 . 0 0 MEV 1 5 . 0 MEV USA NG DOE 80 10 50 F 

0 : ALL S I G N I F I C A N T A C T I V A T I O N R E A C T I O N CROSS 
S E C T I O N S . 

O : DATA NEEDED FOR S H I EL D I N G , A C T I V A T I ON AND NEUTRON 
TRANSPORT C A L C U L A T I O N S . 

M: NEW REQUEST. 



2 8 N I C K E L NEUTRON S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N B E - O W ) ( C O N T I NUED) 

4 0 . 0 MEV NG DOE 

O : A L L S I G N I F I C A N T A C T I V A T I O N R E A C T I O N CROSS 
S E C T I O N S . 

A : CONTACT F M I T P R O J E C T AT HANFORD FOR A C C U R A C Y . 
O : FOR F M I T P R O J E C T . 
M : NEW R E Q U E S T . 

2 8 N I C K E L 5 8 T O T A L CROSS S E C T I O N 

I . 0 0 MEV 1 5 . 0 MEV 1 0 . O X FR E . F O R T CAD 

0 : E V A L U A T I O N PROBLEMS 

2 8 N I C K E L 5 8 E L A S T I C CROSS S E C T I O N 

1 . 0 0 MEV 1 5 . 0 MEV FR E . F O R T CAD 

3 : E V A L U A T I O N PROBLEMS 

2 8 N I C K E L 5 8 NEUTRON CAPTURE CROSS S E C T I O N 

5 8 5 2 5 . 3 MV 3 . 0 0 ME V F R L . C O S T A CAD 7 9 2 0 10? 

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 

5 8 6 1 . 0 0 KEV 

2 8 N I C K E L 5 8 

2 . 0 0 MEV 10. 0 1 V A D E E N A M BNL 

FOR E V A L U A T I O N N E E D S . 
AVERAGE CAPTURE CROSS S E C T I O N . 
FOR H E L I U M B U I L D - U P V I A N I - 5 9 C N , A L P H A ) R E A C T I O N . 
NEW R E Q U E S T . 

UP TO 5 0 . 0 MEV 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
O : D O S I M E T R Y FOR F M I T F A C I L I T Y . 

7 8 10 2 0 F 

UP TO 1 5 . 0 MEV 1 0 . O X UK J . B U T L E R W I N 

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

S T AT U S -

UP TO 3 0 . 0 MEV 5 . O X 3 NEUTRON D O S I M E T R Y GROU 3 G E L 81 2 0 1 2 R 

O : FOR H I G H ENERGY ACCELERATOR B A S E D NEUTRON SOURCES 
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 . 

2 8 N I C K E L 5 8 NEUTRON N , 3 N 

5 9 0 U ° TO 

2 8 N I C K E L 5 8 

5 0 . 0 MEV USA 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
O : D O S I M E T R Y FOR F M I T F A C I L I T Y . 

UP TO 1 5 . 0 MEV USA S T E E N B E T 

o : FOR USE AS F L U E N C E M O N I T O R . 

UP TO 5 0 . 0 MEV 

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

O : 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 . 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
0 : D O S I M E T R Y F 0 3 F M I T F A C I L I T Y . 

2 5 . 3 MV 3 . 0 0 MEV FR L . C O S T A CAD 

0 : O U T - O F - C O R E C Y C L E 

S T A T U S -

J P TO 2 5 . 0 MEV ? NEUTRON D O S I M E T R Y GROUP GEL 8 1 2 0 1 1 R 

O: FOR H I G H ENERGY ACCELERATOR BASED NEUTRON SOURCES 
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 . 

2 8 N I C K E L 5 8 NEUTRON N . T 

5 9 6 1 5 . 0 MEV 4 0 . 0 MEV 2 0 . X 1 USA SCHENTER HED 

Q : A L L R E A C T I O N S L E A D I N G TO C O - 5 6 ARE N E E D E D . 
0 : NEEDED FOR F M I T A C T I V A T I O N AND D O S I M E T R Y . 
M : NEW R E Q U E S T . 
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2 8 N I C K E L 5 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 

U P T O 1 0 0 . K E V 1 0 . X 2 U S A H E M M I G D O E 7 4 1 0 5 6 R 
S M I T H 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 . G A M M A - W I D T H , S P I N A N D P A R I T Y 

W A N T E D . 

A D I V A D E E N A M B N L 8 0 1 I 3 5 R 

O : F O R E V A L U A T I O N N E E D S . 
P R E C I S E C A P T U R E C R O S S S E C T I O N N E C E S S A R Y F O R 

E S T I M A T I N G H E L I U M B U I L D - U P V I A N I - 5 9 ( N , A L P H A ) 
R E A C T I O N . 

M : N E W R E Q U E S T . 

2 8 N I C K E L 5 9 

2 5 . 3 MV 5 0 0 . E V 2 0 . O X 2 B L G N . M A E N E M O L 7 4 2 0 2 3 R 

A : E V E N A N A C C U R A C Y O F 5 0 P E R C E N T W O U L D B E U S E F U L . 
0 : E V A L U A T I O N O F H E P R O D U C T I O N I N S T E E L I N H I G H F . U X 

R E A C T O R S T H R O U G H T H E R E A C T I O N C H A I N 
N I - 5 8 ( N , G A M M A ) N I — 5 9 ( N , A L P H A I F E - 5 6 . 

2 5 . 3 MV 1 0 . 0 M E V 2 5 . O X 2 G E R B . G O E L K F K 7 6 2 2 5 1 R 

0 : F O R N E U T R O N D A M A G E P R E D I C T I O N . 

5 . 0 0 K E V 1 4 . 0 M E V 1 0 . X 2 U S A D I V A D E E N A M B N L 8 0 1 1 2 8 F 

0 : R A D I O A C T I V E T A R G E T 7 . 5 X ( 1 0 * * 4 ) YR 
0 : A L P H A C H A N N E L I S O P E N AT Z E R O N E U T R O N E N E R G Y . 

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

2 8 N I C K E L 5 9 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 

2 5 . 3 MV 5 0 0 . K E V 1 0 . X 2 U S A D I V A D E E N A M B N L 

Q : R A D I O A C T I V E T A R G E T 7 . 5 X ( 1 0 * * 4 ) YR 
o : E L A S T I C , G A M M A , A L P H A A N D P R O T O N W I D T H S . 
M : NEW R E Q U E S T . 

2 8 N I C K E L 6 0 N E U T R O N 

5 0 . 0 MEV U S A NG 

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

7 8 1 0 2 3 = 

2 8 N I C K E L 6 0 

6 0 4 1 5 . 0 M E V 4 0 . 0 M E V 2 0 . X U S A S C H E N T E R H E D 8 0 1 0 0 9 F 

O : A L L R E A C T I O N S L E A D I N G TO C O - 5 8 A R E N E E D E D . 
O : N E E D E D F O R F M I T D O S I M E T R Y A N D A C T I V A T I O N . 
M : NEW R E Q U E S T . 

2 8 N I C K E L 6 0 R E S O N A N C E P A R A M E T E R S 

6 0 6 1 0 0 . K E V 

1 0 0 . K E V 

7 0 0 . K E V 

H E M M I G 
S M I T H 

D O E 
A N L 

E N E R G Y R E Q U E S T E D I S A M A X I M U M V A L U E O N L Y . 
N E U T R O N W I D T H , G A M M A - W I D T H , S P I N A N D P A R I T Y 

W A N T E D . 

U S A D I V A D E E N A M 

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

2 8 N I C K E L 6 1 N E U T R O N R E S O N A N C E P A R A M E T E R S 

U P T O 

6 0 8 1 0 0 . K E V 

1 0 0 . K E V 

7 0 0 . K E V 1 0 . X 

H E M M I G 
S M I T H 

D O E 
A N L 

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 , G A M M A - W I D T H , S P I N A N D P A R I T Y 

W A N T E D . 

U S A D I V A D E E N A M 

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

2 8 N I C K E L 6 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 

6 0 9 1 . 0 0 M E V 1 5 . 0 M E V F R E . F O R T C A D 

O : E V A L U A T I O N P R O B L E M S 
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2 8 n i c k e l 6 2 e l a s t i c c r o s s s e c t i o n 

6 1 0 1 . 0 0 m e v 1 5 . 0 m e v 1 0 . o x f r e . f o r t c a d 

3 : e v a l u a t i o n p r o b l e m s 

7 9 20 15R 

2 8 n i c k e l 6 2 c a p t u r e c r o s s s e c t i o n 

6 1 1 2 5 . 3 m v 3 . 0 0 m e v 2 0 . o x f r l . c o s t a c a d 

o : 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 R E 

6 1 2 1 0 0 . e v 1 . 0 0 m e v 2 5 . o x c . g . c a m p b e l l 

0 : f o r f a s t r e a c t o r c i r c u i t a c t i v i t y . 
e v a l u a t i o n r e q u i r e m e n t . 

2 8 n i c k e l 6 2 n e u t r o n RESONANCE P A R A M E T E R S 

6 1 3 u p t o 

6 1 4 1 0 0 . k e v 

1 0 0 . k e v 1 0 . x 

7 0 0 . k e v 1 0 . x 

h e m m i g 
s m i t h 

d o e 
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 . g a m m a - w i d t h , s p i n a n d p a r i t y 

w a n t e d . 

u s a d i v a d e e n a m 

o : f o r e v a l u a t i o n n e e d s . 
m : n e w r e q u e s t . 

8 0 1 1 5 7 r 

2 8 n i c k e l 6 3 h a l f l i f e 

6 1 5 u s a s t e e n 

o : r a d i o a c t i v e t a r g e t 1 0 0 y r 
0 : f l u x m o n i t o r f r o m c u ( n . p ) r e a c t i o n . 

2 8 n i c k e l 6 3 c a p t u r e c r o s s s e c t i o n 

6 1 6 1 . 0 0 m v 1 0 . 0 m e v u s a s t e e n 

q : r a d i o a c t i v e t a r g e t 1 0 0 y r 
0 : f l u x m o n i t o r f r o m o j ( n . p ) r e a c t i o n . 

2 8 n i c k e l 6 4 r e s o n a n c e p a r a m e t e r s 

6 1 7 u p t o 

6 1 8 1 0 0 . k e v 

1 0 0 . k e v 

7 0 0 . k e v 

h e m m i g 
s m i t h 

DOE 
ANL 

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 , g a m m a - w i d t h . s p i n a n d p a r i t y 

w a n t e d . 

u s a d i v a o e e n a m 

0 : f o r e v a l u a t i o n n e e d s . 
m : n e w r e q u e s t . 

8 0 1 1 4 3 r 

2 9 c o p p e r e l a s t i c c r o s s s e c t i o n 

6 1 9 8 . 0 0 m e v 1 5 . 0 m e v 1 0 . o x c c p i . n . g o l o v i n k u r 

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 . 

2 9 c o p p e r d i f f e r e n t i a l e l a s t i c c r o s s s e c t i o n 

6 2 0 1 5 . 0 m e v 3 5 . 0 m e v u s a n g DOE 7 8 1 0 3 4 f 

a : a c c u r a c y r a n g e 1 0 . t o 4 0 . p e r c e n t . 
a c c u r a c y t o b e d e t e r m i n e d f r o m s e n s i t i v i t y 

s t u d i e s . 
o : f o r m a t e r i a l d a m a g e c a l c u l a t i o n s . 

2 9 c o p p e r n e u t r o n p h o t o n p r o d u c t i o n c r o s s s e c t i o n i n i n e l a s t i c s c a t . 

1 5 . 0 m e v 1 5 . o x c c p i . n . g o l o v i n k u r 7 2 4 0 3 3 f 

0 : n e u t r o n i c s c a l c u l a t i o n s f o r b l a n k e t a n d s h i e l d . 

2 9 c o p p e r t o t a l p h o t o n p r o d u c t i o n c r o s s s e c t i o n 

6 2 2 5 0 0 . k e v 1 5 . 0 m e v 1 5 . o x c c p i . n . g o l o v i n 

a : g a m m a r a y s p e c t r a a l s o w a n t e d . 

7 2 4 0 3 A F 

o : 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 o n s . 

6 2 3 2 5 . 3 m v 1 5 . 0 m e v j a p y . s e k i 

a : g a m m a r a y s p e c t r a a l s o r e q u i r e d . 
0 : g a m m a - r a y h e a t i n g i n m a g n e t s 
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2 9 COPPER NEUTRON E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I ON CROSS S E C T I O N 

6 2 4 1 5 . 0 m e v 

6 2 5 9 . 0 0 MEV 

3 5 . 0 MEV 

1 5 . 0 MEV 1 0 . x 

n g DOE 7 8 1 0 4 0 f 

ACCURACY RANGE 1 0 . TO 4 0 . P E R C E N T . 
ACCURACY TO BE D E T E R M I N E D FROM S E N S I T I V I T Y 

S T U D I E S . 
FOR M A T E R I A L DAMAGE C A L C U L A T I O N S . 

0 : FOR S H I E L D I N G AND T R A N S P O R T S T U D I E S OF NEXT 
G E N E R A T I O N D - T REACTOR D E S I G N S . 

2 9 COPPER 

1 5 . 0 MEV CCP I . N . G O L O V I N KUR 

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 . 

2 9 c o p p e r T O T A L PROTON P R O D U C T I O N CROSS S E C T I O N 

6 2 7 9 . 0 0 MEV 3 5 . 0 m e v 7 8 1 0 2 8 f 

o : f o r M A T E R I A L DAMAGE C A L C U L A T I O N S AND NEXT 
G E N E R A T I O N D - T REACTOR D E S I G 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 . 

2 9 c o p p e r E N E R G Y - A N G L E O I F F . P R 3 T 0 N - ° R 0 D U C T I 0 N CROSS S E C T I O N 

6 2 8 1 5 . 0 m e v 1 NG DOE 7 8 1 1 3 9 F 

A : ACCURACY TO BE D E T E R M I N E D . 
O : DATA R E Q U I R E D FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

2 9 c o p p e r 

s t a t u s -

1 5 . 0 m e v CCP I . N . G O L O V I N KUR 

• : H E - I UM A C C U M U L A T I O N C A L C U L A T I O N S . 

7 2 4 0 3 6 = 

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 9 C D ° P E R NEUTRON T O T A L A L P H A P R O D U C T I O N CROSS S E C T I O N 

9 . 0 0 m e v 3 5 . 0 m e v 

"OR R A D I A T I O N DAMAGE S T U D I E S OF NEXT G E N E R A T I O N 
D - T REACTOR D E S I G N S . 

S U B S T A N T I A L MOO I F I C A T I O N S . 

UP TO 4 0 . 0 m e v 

O : T O T A L H E L I U M P R O D U C T I O N CROSS S E C T I O N FOR 
d o s i m e t r y . 

m : n e w r e q u e s t . 

2 9 COPPER E N E R G Y - A N G L E D I F F . A L P H A - P R O D U C T I O N CROSS S E C T I O N 

6 3 2 1 5 . 0 MEV 

a : a c c u r a c y t o b e d e t e r m i n e d . 
o : DATA R E Q U I R E D FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

2 9 c o p p e r n e u t r o n S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N BELOW) 

6 3 3 9 . 0 0 m e v 1 5 . 0 m e v n g DOE 

a : ALL S I G N I F I C A N T A C T I V A T I O N R E A C T I O N CROSS 
S E C T I O N S . 

0 : DATA NEEDED FOR S H I E L D I N G , A C T I V A T I O N AND NEUTRON 
TRANSPORT C A L C U L A T I O N S . 

M : NEW R E Q U E S T . 

6 3 4 2 . 5 0 EV 1 5 . 0 MEV 2 0 . x e n g h o l m 

a : A C T I V A T I O N CROSS S E C T I O N , 
o : F U S I O N REACTOR SHUTDOWN DOSE R A T E S . 
m : NEW R E Q U E S T . 

4 0 . 0 m e v DOE 

O : A L L S I G N I F I C A N T A C T I V A T I O N R E A C T I O N CROSS 
S E C T I O N S . 

A : CONTACT F M I T P R O J E C T AT HANFORD FOR A C C U R A C Y . 
M : NEW R E Q U E S T . 

2 9 COPPER 6 3 n e u t r o n CAPTURE CROSS S E C T I O N 

6 3 6 2 5 . 3 MV 1 . 0 0 KEV 

A : ACCURACY - 2 P E R C E N T NEAR T H E R M A L . 
THERMAL . 

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

6 7 1 0 0 1 R 

5 PERCENT ABOVE 



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

6 3 7 1 . 0 0 KEV 1 8 . 0 MEV 1 0 . X USA MCELROY 

O : A C T I V A T I O N OF C U - 6 4 I S R E Q U I R E D . 
0 : FOR USE AS F L U E N C E M O N I T O R . 

6 9 1 1 3 2 r 

6 3 8 1 . 0 0 MV 1 5 . 0 m e v USA S T E E N B E T 

0 : N E E D E D FOR LONG TERM F L U X M O N I T O R . 

7 6 1 0 5 6 R 

2 9 COPPER 6 3 

1 5 . 0 MEV USA S T E E N B E T 

O : NEEDED FOR LONG TERM F L U X M O N I T O R . 

7 6 1 0 5 5 R 

2 9 COPPER 6 3 N , A L P H A 

6 4 0 6 . 0 0 MEV 1 8 . 0 MEV H . T O U R WE 

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

2 9 COPPER 6 5 C A P T U R E CROSS S E C T I O N 

6 4 1 2 5 . 3 MV 1 . 0 0 KEV DOE 

2 P E R C E N T NEAR T H E R M A L . A : ACCURACY -
THERMAL . 

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

6 7 1 0 0 2 R 

5 P E R C E N T ABOVE 

3 0 Z I N C 6 4 C A P T U R E CROSS S E C T I O N 

6 4 2 2 5 . 3 m v 

6 4 3 2 5 . 0 MV 

3 0 Z I N C 6 4 

1 5 . 0 m e v 

1 5 . 0 MEV 

t . k a w a k i t a 

o : E X P E R I M E N T A L D A T A W A N T E D . 
0 : FOR E S T I M A T I O N OF R A D I O A C T I V I T Y OF SPENT 

S T R U C T U R A L M A T E R I A L S I N F A S T REACTORS . 
BOTH E X P E R I M E N T A L AND E V A L U A T E D D A T A ARE S C A R C E . 

H . K U E S T E R S 

0 : E V A L U A T I O N W A N T E D . 
0 : P R O D U C T I O N OF Z N 6 5 . 

6 4 4 2 . 3 0 MEV 

UP TO 

7 . 8 0 MEV 

1 5 . 0 MEV 

NEUTRON D O S I M E T R Y GROUP GEL 

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 PERCENT 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 MEASUREMENTS . 

n g DOE 8 0 1 0 7 0 F 

A : ACCURACY TO l O PERCENT NEAR I S MEV AND SO PERCENT 
NEAR 2 . 5 MEV. 

0 : D A T A NEEDED FOR D I A G N O S T I C S . 
M : NEW R E Q U E S T . 

3 5 B R O M I N E 

6 4 6 1 4 . 0 MEV 4 0 . 0 MEV 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
O : FOR TRACK RECORDERS FOR F M I T D O S I M E T P Y . 
M: NEW R E Q U E S T . 

3 5 B R O M I N E 

6 4 7 1 4 . 0 MEV 4 0 . 0 MEV 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
0 : FOR TRACK RECORDERS FOR F M I T D O S I M E T R Y . 
M : NEW R E Q U E S T . 

3 5 B R O M I N E 8 1 C A P T U R E CROSS S E C T I O N 

6 4 8 2 5 . 3 MV 1 0 . 0 KEV CARTER HED 80 11 1 13 
O : NEED B E T T E R MEASUREMENTS OF RESONANCE P A R A M E T E R S 

FROM THERMAL TO 1 0 KEV FOR I S O T O P E S I N W H I C H 
C A P T U R E L E A D S TO B U I L D - U P OF G A S - T A G I S O T O P E S 
FOR F F T F . 

M : NEW R E Q U E S T . 

3 5 B R O M I N E 8 7 GAMMA RAY Y I E L D 

H . S H I MO J I MA TOS 7 6 2 0 0 1 n 

O : Y I E L 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 B E T A DECAY EVENT ) 
0 : D E T E C T I O N OF F A I L E D F U E L 
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3 5 b r o m i n e 8 8 GAMMA RAY Y I E L D 

h . s h i m o j i m a TOS 

O: Y I E L D PER D I S I N T E G R A T I O N OF 7 6 7 K E V GAMMA FAY 
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 OF F A I L E D F U E L 

3 6 k r y p t o n n e u t r o n r e s o n a n c e p a r a m e t e r s 

1 . 0 0 k e v P R I N C E B N L 

0 : C A L C U L A T I O N OF ( N , G A M M A ) 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 . 

D A T A NEEDED FOR T A G G I N G M A T E R I A L S T U D Y . 
A L S O I M P O R T A N T FOR F I S S I O N PRODUCT F I L E S . 

M : NEW R E Q U E S T . 

3 6 k r y p t o n 7 8 n e u t r o n C A P T U R E CROSS S E C T I O N 

6 5 2 2 5 . 3 m v 1 0 . 0 k e v c a r t e r h e d 8 0 1 1 o a r 

3 : NEED B E T T E R MEASUREMENTS OF RESONANCE P A R A M E T E R S 
FROM THERMAL TO 1 0 KEV FOR I S O T O P E S USED I N 
G A S - T A G G I N G OF F F T F . 

m : n e w r e q u e s t . 

3 6 KRYPTON 8 0 C A P T U R E CROSS S E C T I O N 

6 5 3 2 5 . 3 m v 1 0 . 0 k e v c a r t e r h e d 8 0 1 1 0 5 R 

NEED B E T T E R MEASUREMENTS OF RESONANCE P A R A M E T E R S 
FROM T H E R M A L TO 10 KEV FOR I S O T O P E S U S E D IN 
G A S - T A G G I N G OF F F T F . 

NEW R E Q U E S T . 

3 6 k r y p t o n 8 2 n e u t r o n c a 3 t u r e c r o s s s e c t i o n 

6 5 4 4 0 . 0 e v b o w m a n n b s 7 6 1 1 1 6 G 

o : v a l u e s f o r a f e w h i g h e r r e s o n a n c e s a . s o n e e d e d . 
0 : n e e d e d t o g r o u n d , f i r s t a n o s e c o n d e x c i t e d s t a t e s 

f o r g a m m a - r a y l a s e r . 
m : s u b s t a n t i a l m o d i f i c a t i o n s . 

6 5 5 2 5 . 3 m v 1 0 . 0 k e v USA c a r t e r h e d 8 0 1 1 0 6 R 

o : NEED B E T T E R MEASUREMENTS OF RESONANCE P A R A M E T E R S 
FROM THERMAL TO 1 0 KEV FOR I S O T O P E S U S E D I N 
G A S - T A G G I N G OF F F T F . 

M : NEW R E Q U E S T . 

3 6 k r y p t o n 8 3 RESONANCE PARAMETERS 

6 5 6 1 . 0 0 m v 1 . 0 0 k e v 2 u s a s t e e n b e t 6 7 1 1 9 0 r 
f e i n e r k a p 

0 : f o r f i s s i o n p r o d u c t a b s o r p t i o n c a l c u l a t i o n . 

g a m m a r a y y i e l d 
3 6 k r y p t o n 9 0 

JA° h . s h i m o j i m a t o s 7 6 2 0 0 3 n 

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 m a j o r g a m m a r 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 : d e t e c t i o n o f f a i l e d f u e l 

3 9 y t t r i u m 8 9 n , 2 n 

5 0 . 0 m e v 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T , 
o : D O S I M E T R Y FOR F M I T F A C I L I T Y . 
M : NEW R E Q U E S T . 

3 9 y t t r i u m 8 9 

5 0 . 0 m e v 

a : a c c u r a c y r a n g e 1 0 . t o 2 0 . p e r c e n t . 
0 : d o s i m e t r y f o r f m i t f a c i l i t y . 
m : n e w r e q u e s t . 

3 9 y t t r i u m 8 9 N , o 

5 0 . 0 m e v 8 0 1 0 3 4 F 

a : a c c u r a c y r a n g e 1 0 . t o 2 0 . p e r c e n t . 
o : d o s i m e t r y f o r f m i t f a c i l i t y . 
m : n e w r e q u e s t . 
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4 0 Z I R C O N I U M e l a s t i c c r o s s s e c t i o n 

6 6 1 5 . 0 0 m e v 1 5 . 0 m e v c c d i . n . g o l o v i n k u r 

0 : n e u t r o n t r a n s m i s s i o n c a l c u l a t i o n s . 

4 0 Z I R C O N I U M 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 c c p i . n . g o l o v i n k u r 7 2 4 0 3 8 f 

0 : n e u t r o n i c s c a l c u l a t i o n s - o r b l a n k e t a n d s h i e l d . 

4 0 Z I R C O N I U M a b s o r p t i o n c r o s s s e c t i o n 

6 6 3 5 0 0 . e v 1 5 . 0 m e v p . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
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 : 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 0 z i r c o n i u m n e u t r o n C A P T U R E CROSS S E C T I O N 

6 6 4 2 5 . 3 m v 1 . 0 0 k e v USA ORTON RL 6 7 10 05R 

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 . 

6 6 5 1 . 0 0 m v 5 0 . 0 k e v 

q : LOW R E S O L U T I O N MEASUREMENT ABOVE THERMAL D E S I R E D . 
A : WANT 2 PERCENT ACCURACY I N THERMAL V A L U E , 
o : FOR V E R I F I C A T I O N OF RECENT M E A S U R E M E N T S . 

6 6 6 2 5 . 0 m v 2 . 5 0 k e v 5 . 0 0 x h . t e l l i e r s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
o : c l a d a n d s t r u c t u r e m a t e r i a l 
m : s u b s t a n t i a l m o d i f i c a t i o n s . 

6 6 7 2 5 . 3 m v 3 . 0 0 m e v b . d u c h e m i n s a c 7 9 2 0 1 7 r 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : f 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 m a y b e 

s u f f i c i e n t 
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 . 

4 0 z i r c o n i u m 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 

1 5 . 0 m e v c c p i . n . g o l o v i n k u r 7 2 4 0 3 9 f 

• : 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 o n s . 

6 6 9 2 5 . 3 m v 1 5 . 0 m e v b . d u c h e m i n SAC 

o : g a m m a s p e c t r a r e q u i r e d 
a : e n e r g y r e s o l u t i o n o f 2 5 0 k e v f o r g a m m a r a y s l e s s 

t h a n 1 m e v a n d 5 0 0 k e v f o r e n e r g i e s g r e a t e r t h a n 
1 m e v 
q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 

0 : f 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 m a y b e 
s u f f i c i e n t 

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 . 

4 0 z i r c o n i u m N . 2 N 

1 5 . 0 m e v c c p i . n . g o l o v i n k u r 

o : f o r 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 . 

7 2 4 0 4 o f 

4 0 z i r c o n i u m e n e r g y - a n g l e d 1 f f . n e u t r o n - e m i s s i o n c r o s s s e c t i o n 

6 7 1 3 . 0 0 m e v 

6 7 2 3 . 0 0 m e v 

1 4 . 0 m e v 

1 4 . 0 MEV 

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 : 1 0 . p e r c e n t . 
d e l t a e ( n ' ) = 1 0 p e r c e n t . 

o : f o r d e s i g n o f " r e s s u r i z e d w a t e r r e a c t o r s u s i n g z r . 

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 : 1 0 . p e r c e n t . 
d e l t a e ( n ' ) = 1 0 p e r c e n t . 

4 0 z i r c o n i u m 

1 5 . 0 m e v 1 5 . o x c c p i . n . g o l o v i n k u r 

0 : h y d r o g e n a c c u m u l a t i o n c a l c u l a t i o n s . 

4 0 z i r c o n i u m 

1 5 . 0 m e v c c p i . n . g o l o v i n k u r 

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 . 

7 2 4 0 4 2 f 
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4 0 z i r c o n i u m n e u t r o n s p e c i a l q u a n t i t y i d e s c r i p t i o n b e l o w ) 

6 7 5 u p t o 4 0 . 0 m e v 1 0 . X m c e l r o y h e o 

q : a c t i v a t i o n i s r e q u i r e d . 
r e a c t i o n t o z r - 8 9 . 

a : a c c u r a c y 2 0 p e r c e n t a b o v e 2 6 m e v . 
o : f o r f m i t d o s i m e t r y . 
m : n e w r e q u e s t . 

4 0 Z I R C O N I U M c a p t u r e r e s o n a n c e i n t e g r a l 

6 7 6 0 . 5 0 e v f e i n e r 
s t e e n 

k a p 
b e t 

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 . 
s h i e l d e d i n t e g r a l s d o w n t o 0 . 4 t i m e s d i l u t e 

i n t e g r a l a l s o w a n t e d . 
o : t o 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 . 

6 7 7 0 . 5 0 e v h . t e l l i e r s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
o : c _ a 0 a n d s t r u c t u r e m a t e r i a l 
m : s u b s t a n t i a l m o d i f i c a t i o n s . 

4 0 z i r c o n i u m 9 0 n e u t r o n n • 2 n 

S T A T U S -

5 0 . 0 m e v a n g d o e 

a : a c c u r a c y r a n g e 1 0 . t o 2 0 . p e r c e n t . 
o : d o s i m e t r y f o r f m i t f a c i l i t y . 
m : n e w r e q u e s t . 

u n d e r c o n t i n u o u s r e v i e w b y i n d c . s e e a p p e n d i x a . 

4 0 z i r c o n i u m 9 0 n e u t r o n n , 3 n 

6 7 9 u p t o 5 0 . 0 m e v u s a 

a : a c c u r a c y r a n g e 1 0 . t o 2 0 . p e r c e n t . 
o : d o s i m e t r y f o r f m i t f a c i l i t y . 
m : n e w r e q u e s t . 

4 0 z i r c o n i u m 9 0 

5 0 . 0 m e v \ n g d o e 

a : a c c u r a c y r a n g e 1 0 . t o 2 0 . p e r c e n t . 
0 : d o s i m e t r y f o r f m i t f a c i l i t y . 
m : n e w r e q u e s t . 

4 0 z i r c o n i u m 9 1 t o t a l c r o s s s e c t i o n 

6 8 1 2 . 0 0 m v 1 0 0 . e v t u k a . i s y a r c n a 

o : f o r r e a c t i v i t y e f f e c t s m e a s u r e m e n t s . 

7 5 2 0 9 2 r 

4 0 z i r c o n i u m 9 1 c a p t u r e c r o s s s e c t i o n 

6 8 2 2 . 0 0 m v 1 0 0 . e v t u k a . i s y a r c n a 

0 : f o r r e a c t i v i t y e f f e c t s m e a s u r e m e n t s . 

7 5 2 0 9 1 r 

4 0 z i r c o n i u m 9 1 r e s o n a n c e p a r a m e t e r s 

6 8 3 2 9 0 . e v 

a : 
m : 

f e i n e r k a p 

g e e l - b o l o g n a m e a s u r e m e n t s d i s a g r e e w i t h p r e v i o u s 
w o r k o n s p i n a s s i g n m e n t . 

t h e s p i n i s i m p o r t a n t i n d e t e r m i n i n g s h i e l d e d 
r e s o n a n c e i n t e g r a l s . 

n e e d t o k n o w i f j i s 2 o r 3 . 
n e w r e q u e s t . 

4 0 z i r c o n i u m 9 3 n e u t o o n c a = t u r e c r o s s s e c t i o n 

6 8 4 1 0 0 . e v 5 0 0 . k e v s . i i j i m a 
h . m a t s u n o b u 

n i g 
s a e 

f o r f a s 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 . 
s e e a l s o r e q u e s t n u m b e r 7 9 2 0 6 8 . 
n o e x p e r i m e n t a l d a t a a b o v e 1 0 0 e v . 

6 8 5 1 0 . 0 k e v 1 0 0 . k e v s c h e n t e r h e o 8 0 1 2 6 6 r 

a : a c c u r a c y d e t e r m i n a t i o n s h o u l d r e f l e c t f a s t r e a c t o r 
f l u x w e i g h t i n g s p e c t r u m . 

o : f o r c a l c u l a t i o n s o f r e a c t i v i t y a n d b u r n - u p i n f a s t 
r e a c t o r s . 

m : n e w r e q u e s t . 



4 0 z i r c o n i u m 9 3 n e u t r o n r e s o n a n c e p a r a m e t e r s 

h . m a t s u n o b u s a e 7 9 2 0 6 
s . i i j i m a n i g 

s e e a l s o r e q u e s t n u m b e r 7 5 2 0 0 4 . 
m o r e r e s o n a n c e d a t a a r e r e q u i r e d . 
o n l y o n e r e s o n a n c e l e v e l a t 1 1 0 e v . n o k e v d a t a 
f o r f a s 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 . 

4 0 z i r c o n i u m 9 5 n e u t r o n c a p t u r e c r o s s s e c t i o n 

6 8 7 1 . 0 0 e v 1 0 . 0 k e v 2 0 . x 3 u s a s t e e n b e t 

r a d i o a c t i v e t a r g e t 6 4 . 0 d a y 
t h e r m a l c r o s s s e c t i o n a n d r i w a n t e d . 
e n e r g i e s a b o v e 1 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 i i f > 1 0 0 0 b a r n s , 2 0 p e r c e n t i f 
1 0 0 - 1 0 0 0 b a r n s . 

d e c a y s t o i m p o r t a n t f i s s i o n p r o d u c t . 

6 8 8 0 . 5 0 e v 1 0 . 0 k e v 2 u s a f e i n e r k a p 6 7 1 0 1 1 r 

0 : r a d i o a c t i v e t a r g e t 6 4 . 0 d a y 
t h e r m a l c r o s s s e c t i o n a n d r i w a n t e d . 

a : a c c u r a c y -
1 0 p e r c e n t i f s i g m a > 1 0 0 b a r n s , 2 0 p e r c e n t i f 
1 0 - 1 0 0 b a r n s . 

e n e r g i e s a b o v e 1 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 i i f > 1 0 0 0 b a r n s , 2 0 p e r c e n t i f 
1 0 0 - 1 0 0 0 b a r n s . 

d e c a y s t o i m p o r t a n t f i s s i o n p r o d u c t . 

2 5 . 3 m v 3 c a n w . h « w a l k e r c r c 

a : a c c u r a c y r e q u i r e d 2 0 b a r n s . 
o : f i s s i o n p r o d u c t , u n k n o w n c r o s s s e c t i o n . 

2 5 . 3 m v 5 . o x 3 c c p 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 

o : 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 . 
0 : f 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 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 . 

6 9 1 1 0 . 0 k e v 1 0 0 . k e v 3 0 . x 2 u s a s c h e n t e r h e d 8 0 1 2 6 7 r 

q : r a d i o a c t i v e t a r g e t 6 4 . 0 d a y 
a : a c c u r a c y d e t e r m i n a t i o n s h o u l d r e f l e c t f a s t r e a c t o r 

f l u x w e i g h t i n g s p e c t r u m . 
0 : f o r c a l c u l a t i o n s o f r e a c t i v i t y a n d b u r n - u p i n f a s t 

r e a c t o r s . 
m : n e w r e q u e s t . 

4 0 z i r c o n i u m 9 6 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 

* f e i n e r k a p 7 4 1 0 7 4 r 

q : n e u t r o n a n d g a m m a - w i d t h s r e q u i r e d . 
o : n e e d e d t o v e r i f y m e a s u r e m e n t o n 3 0 0 e v r e s o n a n c e 

a n d r e m o v e d i s c r e p a n c i e s . 

4 1 n i o b i u m 9 3 n e u t r o n t o t a l c r o s s s e c t i o n 

6 9 3 2 . 0 0 m v 2 5 . 0 m v 2 t u k a . i s y a r c n a 

0 : f o r r e a c t i v i t y e f f e c t s m e a s u r e m e n t s . 

7 5 2 0 9 0 r 

4 1 n i o b i u m 9 3 e l a s t i c c r o s s s e c t i o n . 

6 9 4 2 5 . 3 m v 2 0 . 0 m e v i n d s . b . g a r g t r m 7 5 3 0 4 3 r 

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 . 

4 1 n i o b i u m 9 3 n e u t r o n d i f f e r e n t i a l e l a s t i c c r o s s s e c t i o n 

6 9 5 1 . 0 0 m e v 1 5 . 0 m e v 1 0 . o x g e r j . d a r v a s j u l 7 2 2 1 2 5 

q : a n g u l a r d i s t r i b u t i o n s a t a f e w s e l e c t e d e n e r g i e s 
w o u l d b e s u f f i c i e n t . 

0 : r a d i a t i o n d a m a g e e s t i m a t e s . 

6 9 6 3 . 0 0 m e v 1 5 . 0 m e v 1 0 . o x c c p i . n . g o l o v i n k u r 

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 . 

7 2 4 0 4 3 f 

6 9 7 1 5 . 0 m e v 3 5 . 0 m e v 1 u s a n g 7 8 1 2 2 1 f 

a : a c c u r a c y r a n g e 1 0 . t o 5 0 . p e r c e n t . 
a c c u r a c y t o b e d e t e r m i n e d f r o m s e n s i t i v i t y s t u d i e s 

0 : f o r m a t e r i a l d a m a g e c a l c u l a t i o n s . 

4 1 n i o b i u m 9 3 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 m e v 1 0 . o x s w t f . h e g e d u e s w u r 6 9 2 1 5 5 r 

q : F O R M A T I O N OF T H E 1 5 . 0 YEAR ISOMER CE« = 2 9 k e v ) . 
o : FOR F A S T F L U X M E A S U R E M E N T S . 
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4 1 N I O B I U M 9 3 NEUTRON I N E L A S T I C CROSS S E C T I O N ( C O N T I N U E D ) 

1 5 . 0 MEV 

B . 0 0 MEV 

1 0 . O X GER J . D A R V A S 7 2 2 1 2 6 F 

0 : 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 HEAT 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 . 

EUR NEUTRON D O S I M E T R Y GROU° GEL 7 4 2 1 2 1 R 

O : P R O D U C T I O N OF 3 . 7 YEAR ISOMER N E E D E D , 
o : O R O M I S I N G F A S T NEUTRON F L U E N C E MONITOR DUE TO LOW 

T H R E S H O L D E N E R G Y . 

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

0 : R E Q U I R E D FOR STRUCTUR A L - M AT ER I A L C A L C U L A T I O N S . 

S T A T U S -

2 5 . 3 MV 

1 5 . 0 MEV 

1 5 . 0 MEV 

1 5 . 0 MEV 

4 0 . 0 MEV 

2 0 . 0 MEV 

UAP M . K A S A I 7 6 2 1 1 7F 

10 . O X 

1 0 . O X 

a : N B - 9 3 M P R O D U C T I O N CROSS—SECT I O N BY I N E L A S T I C 
A : 1 5 . 0 X R E Q U I R E D FOR N E U T R O N TRANSPORT C A L C U L A T I O N S 
O : T R A N S M U T A T I O N AND NEUTRON T R A N S P O R T C A L C U L A T I O N S . 

U . B U T L E R 
C . G . C A M P B E L L 

W I N 
WIN 

3 : DETECTOR FOR DAMAGE M O N I T O R I N G . 

GER H . < U E S T E R S 

a : P R O D U C T I O N OF I S O M E R . 
E V A L U A T I O N W A N T E D . 

USA MCELROY h e o 

O : A C T I V A T I O N I S R E Q U I R E D . 
R E A C T I O N TO I S O M E R I C S T A T E . 

A : ACCURACY 2 0 PERCENT ABOVE 1 5 M E V . 
0 : FOR F M I T D O S I M E T R Y . 
M : NEW R E Q U E S T . 

m . s a s a k i 
k . s a k u r a i 

p n c 
u a e 

a : P R O D U C T I O N OF 1 3 . 6 YR I S O M E R 
O : FOR NEUTRON D O S I M E T R Y . 
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 . 

4 1 N I O B I U M 9 3 NEUTRON ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

7 0 7 UP TO 1 5 . 0 MEV 1 5 . O X 1 CCP I . N . G O L O V I N KUR 7 2 4 0 4 4 F 

O : NEUTRON 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 . 

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

7 0 8 2 5 . 3 MV 5 . 0 0 MEV ° .HAMMER CAD 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S , 
o : FOR F A S T REACTOR C A L C U L A T I 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 . 

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

7 0 9 1 . 0 0 KEV 1 0 0 . KEV 1 0 . x HEMM I G 
S M I T H 

DOE 
ANL 

A : ACCURACY - 5 P E R C E N T I N C A L C U L A T E D D I L U T E AND 
S E L F - S H I E L D E D RESONANCE I N T E G R A L . 

0 : FOR F A S T REACTOR C A L C U L A T I O N S . TO R E S O L V E 
D I S C R E P A N C I E S I N T H E R M I O N I C REACTOR WORTHS. 

1 0 0 . EV 1 0 0 . KEV 2 0 . O X 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 . 

1 0 . 0 MEV 1 5 . 0 MEV 1 5 . OX CCP I . N . G O L O V I N KUR 7 2 4 0 4 5 F 

O : 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 . 

2 . 0 0 MV 2 5 . 0 MV 1 0 . O X TUK A . I S Y A R CNA 

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

S T A T U S -

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

0 : R E Q U I R E D FOR ST RUCTUR A L - M AT ER I A L C A L C U L A T I 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 . SEE A P P E N D I X A . 

4 1 N I 0 8 I U M ~ 9 3 " N I U T R O N PHOTON P R O D U C T I O N CROSS S E C T I O N I N 1 N E L A S T I C ~ S C A T . 

7 1 4 1 . 0 0 MEV 1 5 . 0 MEV 2 0 . O X GER J . D A R V A S j u l 

O : ENERGY AND ANGULAR D I S T R I B U T I O N OF GAMMA PAYS 
R E Q U I R E D , 

o : R A D I A T I O N DAMAGE E S T I M A T E S . 

53 



• 1 n i o b i u m 9 3 n e u t r o n t o t a l p h o t o n ° r o d u c t i o n c r o s s s e c t i o n 

1 5 . 0 m e v C C P I . N . G O L O V I N K U R 7 2 4 0 4 6 F 

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 O N S . 

7 1 6 2 5 . 3 m v 1 5 . 0 m e v 

a : o: g a m m a r a y s p e c t r a a l s o r e q u e s t e d 
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 

7 1 7 1 . 0 0 e v 2 0 . 0 m e v k . s h i n KTO 
q : l a r g e d i f f e r e n c e s b e t w e e n e x p e r i m e n t a l d a t a 

m e a s u r e d a t o r n l . l a s l a n d k y o t o u n i v . 
o : c o n f i r m a t o r y e x p e r i m e n t a l d a t a r e q u i r e d 
m : n e w r e q u e s t . 

4 1 n i o b i u m 9 3 

4 1 n i o b i u m 9 3 

1 5 . 0 m e v 1 0 . o x b l g h . t o u r w e 

q : f o r m a t i o n o f t h e 1 4 y e a r i s o m e r . 
o : f o r u s e a s a f l u e n c e m o n i t o r . 

7 9 2 1 1 2 r 

1 5 . 0 m e v j . d a r v a s j u l 

q : a m e a s u r e m e n t c o u n t i n g t h e o ' j t c o m i n g n e u t r o 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 i t u a t i o n o f 
h i t h e r t o u n 3 3 s e r v e d d e c a y m o 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 5 . 0 m e v 1 0 . o x 1 c c p i . n . g o l o v i n k u r 

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 O 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 . 

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 . 

7 2 1 u p t o 1 5 . 0 m e v 5 . o x 2 e u r 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 1 3 3 r 

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 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 . 

5 0 . 0 m e v 

A : A C C U R A C Y R A N G E 1 0 . T O 2 0 . P E R C E N T . 
O : D O S I M E T R Y F O R F M I T F A C I L I T Y . 
M : N E W R E Q U E S T . 

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 b y i n d c . s e e a p p e n d i x a . 

4 1 n i o b i u m 9 3 n e u t r o n e n e r g y - a n g l e o i f f . 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 

- s t a t u s 

7 2 3 2 0 . 0 m e v 3 5 . 0 m e v 1 u s a n g d o e 7 8 1 2 2 2 f 

a : a c c u r a c y r a n g e 1 0 . t o 5 0 . p e r c e n t . 
a c c u r a c y t o b e d e t e r m i n e d f r o m s e n s i t i v i t y s t u d i e s 

o : f o r m a t e r i a l d a m a g e c a l c u l a t i o n s . 
m : m o d i f i e d ( p a r t i a l l y f u l f i l l e d ) . 

4 1 n i o b i u m 9 3 n e u t r o n n , p 

7 2 4 3 . 0 0 m e v 1 5 . 0 m e v G E R J . D A R V A S J U L 7 2 2 1 3 6 

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 5 . 0 m e v = i . n . g o l o v i n k u r 

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 . 

7 2 6 0 . 0 0 e v 

4 1 n i o b i u m 9 3 

1 5 . 0 m e v j a p m . k a s a i 
k . i o k i 

m a p 
m a p 

n e u t r o n 

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 

t o t a l p r o t o n p r o d u c t i o n c r o s s s e c t i o n 

7 2 7 9 . 0 0 m e v 

7 2 8 1 5 . 0 m e v 

1 4 . 0 m e v 

3 5 . 0 m e v 

u s a n g d o e 

o : f o r r a d i a t i o n d a m a g e c a l c u l a t i o n s . 

7 9 1 1 0 5 f 

a : a c c u r a c y r a n g e 1 0 . t o 5 0 . p e r c e n t . 
a c c u r a c y t o b e d e t e r m i n e d f r o m s e n s i t i v i t y s t u d i e s 

o : f o r m a t e r i a l d a m a g e c a l c u l a t i o n s . 

4 1 n i o b i u m 9 3 e n e r g y - a n g l e d i f f . p r o t o n - p r o d u c t i o n c r o s s s e c t i o n 

7 2 9 1 5 . 0 m e v 

a : a c c u r a c y t o b e d e t e r m i n e d . 
o : d a t a r e q u i r e d f o r r a d i a t i o n d a m a g e c a l c u l a t i o n s . 
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4 1 N I O B I U M 9 3 N . A L P H A 

1 5 . 0 MEV CC= I . N . G O L O V I N KUR 

0 : H E L I U M A C C U M U L A T I O N C A L C U L A T I O N S . 

4 1 N I O B I U M 9 3 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 

7 3 1 0 . 0 0 EV 1 5 . 0 MEV J A P K . I OK I MAP 

3 : H E - 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 

7 3 2 9 . 0 0 ME V 1 5 . 0 MEV 1 0 . X USA NG DOE 

o : FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

7 3 3 1 5 . 0 MEV 3 5 . 0 MEV USA NG DOE 7 8 1 2 2 0 F 

A : ACCURACY RANGE 1 0 . TO 5 0 . P E R C E N T . 
ACCURACY TO BE D E T E R M I N E D FROM S E N S I T I V I T Y S T U D I E S 

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

4 1 N I O B I U M 9 3 E N E R G Y - A N G L E D I F F . A L P H A - P R O D U C T I O N CROSS SECT ION 

7 3 4 1 5 . 0 MEV USA NG DOE 7 8 1 1 26 

A : ACCURACY TO BE D E T E R M I N E D . 
O : D A T A R E Q U I R E D FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

4 1 N I O B I U M 9 3 S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N BELOW) 

7 3 5 9 . 0 0 MEV 1 5 . 0 MEV NG DOE 

0 : A L L S I G N I F I C A N T A C T I V A T I O N R E A C T I O N CROSS 
S E C T I O N S . 

0 : DATA NEEDED FOR S H I ELD I N G . A C T I V AT I ON AND NEUTRON 
TRANSPORT C A L C U L A T I O N S . 

M : NEW R E Q U E S T . 

4 1 N I O B I U M 9 3 CAPTURE RESONANCE I N T E G R A L 

7 3 6 1 . 0 0 E V 1 0 . 0 KEV R N E J T R O N D O S I M E T R Y GRDU 3 GEL 

Q : P R O D U C T I O N OF N B - 9 4 ( 2 0 0 0 0 Y E A R S ) W A N T E D , 
o : P O S S I B L E LONG TERM F L U E N C E M O N I T O R . 

7 9 2 1 0 6 R 

4 1 N I O B I U M 9 4 CAPTURE CROSS S E C T I O N 

7 3 7 1 0 0 . EV 1 . 0 0 MEV C . G . C A M P B E L L 

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

7 9 2 1 3 1 R 

4 1 N I O B I U M 9 5 C A P T U R E CROSS S E C T I O N 

7 3 8 2 5 . 3 MV F E I NER k a p 

Q : R A D I O A C T I V E T A R G E T 3 5 . 1 DAY 
THERMAL AVERAGE U S E F U L . 

A : ACCURACY - 2 0 PERCENT I F A B S O R P T I O N CROSS S E C T I O N 
I S 1 0 - 1 0 0 B A R N S . 10 PERCENT I F GREATER . 

O : DECAYS TO I M P O R T A N T F I S S I O N PRODUCT D O I S O N . 

4 2 MOLYBDENUM 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 3 9 I . 0 0 MEV 1 5 . 0 MEV j . d a r v a s j u l 7 2 2 1 4 0 f 

Q : D I S T R I B U T I O N S FOR ENERGY S T E P S OF 1 0 TO 2 0 PERCENT 
WOULD S U F F I C E , 

o : C O N F I R M A T I O N OF ANL DATA U S E F U L . 
R A D I A T I O N DAMAGE E S T I M A T E S . 

7 4 0 3 . 0 0 MEV 1 5 . 0 MEV CCP I . N . G O L O V I N KUR 

3 : NEUTRON T R A N S M I S S I O N C A L C U L A T I O N S . 

4 2 MOLYBDENUM I N E L A S T I C CROSS S E C T I O N 

7 4 1 3 . 0 0 MEV 1 4 . 0 MEV b . d u c h e m i n 7 3 2 0 2 9 F 

A : QUOTED ACCURACY AT 2 S T A N D A R D D E V I A T I O N S . 
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 . 
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 . 

UP TO 1 5 . 0 MEV 1 5 . O X 

Q : C R O S S - S E C T I O N S FOR EACH I S O T O P E ARE REQUESTED 
G A M M A - R A Y SPECTRA A L S O R E Q U I R E D . 

0 : NEUTRON T R A N S P O R T C A L C U L A T I O N S 
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4 2 MOLYBDENUM NEUTRON ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

7 4 3 1 . 5 0 MEV 3 . 0 0 MEV 2 0 . X S M I T H 
H E M M I G 

ANL 
DOE 

0 : T O T A L I N T E G R A L OVER 4 P I I S R E Q U I R E D . 
SPECTRA 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 : I N C I D E N T ENERGY R E S O L U T I O N : 2 0 . P E R C E N T , 

D E L T A E ( N ' ) = 2 0 P E R C E N T . 

UP TO 1 5 . 0 MEV CCP I . N . G O L O V I N KUR 

0 : NEUTRON 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 . 

A B S O R P T I O N CROSS S E C T I O N 4 2 MOLYBDENUM NEUTRON 

7 4 5 5 0 0 . EV 1 5 . 0 MEV FR P . H A M M E R CAD 71 2 0 4 0 R 

A : QUOTED ACCURACY AT 2 S T A N D A R D D E V I A T I O N S . 
O : FOR F A S T REACTOR C A L C U L A T I 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 . 

4 2 MOLYBDENUM C A ° T J RE CROSS S E C T I O N 

7 4 6 1 0 0 . EV 1 . 0 0 MEV C . 5 . C A M P B E L L 6 9 2 1 5 7 R 

A : ACCURACY 1 0 PERCENT TO 1 0 0 K E V , 2 0 P E R C E N T A B O V E . 
O : FOR F A S T R E A C T O R S . 

7 4 7 1 . 0 0 k e v 1 . 0 0 MEV 1 0 . X USA H E M M I G DOE 

0 : TO R E S O L V E D I S C R E P A N C Y I N R E A C T I V I T Y WORTH 
M E A S U R E M E N T S . 

7 4 8 1 0 . 0 m e v 1 5 . 0 MEV 1 5 . O X CCP I . N . G O L O V I N KUR 7 2 4 0 5 2 F 

0 : HEAVY I S O T O P E A C C U M U L A T I O N C A L C U L A T I O N S . 

4 2 MOLYBDENUM T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

7 4 9 2 5 . 3 MV 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 F 

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 . 

7 5 0 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 3 1 F 
K . I OK I MAP 

a : GAMMA RAY SPECTRA ALSO R E Q U I R E D . 
o : NEUTRON B A L A N C E AND GAMMA-RAY H E A T I N G C A L C U L A T I O N 
M : S U B S T A N T I A L M O D I F I C A T I O N S . 

4 2 MOLYBDENUM NEUTRON N , 2 N 

7 5 1 UP TO 1 5 . 0 MEV 1 0 . O X 2 GER J . D A R V A S J U L 7 2 2 1 4 6 F 

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 
NEUTRON M U L T I P L I C A T I O N BY T R A N S M I S S I O N I S 
R E Q U I R E D , S I N C E A C T I V I T Y I S PRODUCED BY M O - 9 2 
AND M O - l O O 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 1 5 . O X 1 CCP I . N . G O L O V I N 

Q : SECONDARY ENERGY SPECTRUM R E Q U I R E D AT 1 4 . 0 M E V . 
0 : NEUTRON M U L T I P L I C A T I O N C A L C U L A T I O N S . 

1 5 . 0 m e v b . o u c h e m i n s a c 7 2 

A : QUOTED ACCUARCY AT 2 STANDARD D E V I A T I O N S . 
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 . 
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 . 

4 2 MOLYBDENUM E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I O N CROSS S E C T I O N 

7 5 4 1 . 0 0 MEV 

7 5 5 9 . 0 0 MEV 

1 5 . 0 MEV 

1 5 . 0 MEV 

1 0 . X 

Q : CROSS S E C T I O N FOR EACH I S O T O P E ARE A L S O R E Q U E S T E D . 
0 : N E J 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 : S U B S T A N T I A L M O D I F I C A T I O N S . 

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

7 8 I 0 8 4 F 

4 2 MOLYBDENUM NEUTRON N , P 

7 5 6 UP TO 

7 5 7 1 . 5 0 MEV 

1 4 . 0 MEV 

1 5 . 0 MEV 3 J . D A R V A S J U L 7 2 2 1 4 8 

O : R A D I A T I O N DAMAGE E S T I M A T E S , C A L C U L A T I O N OF 
T R A N S M U T A T I O N R A T E S AND R A D I O A C T I V E A F T E R H E A T . 

1 5 . 0 MEV 1 5 . O X CCP I . N . G O L O V I N KUR 

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 . 
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4 2 MOLYBDENUM NEUTRON N . P ( C O N T I N U E D ) 

7 6 0 0 . 0 0 e v 

1 4 . 0 MEV 

1 5 . 0 MEV 1 0 . x UAP 

B . D U C H E M I N S A C 7 3 2 0 3 1 F 

A : QUOTED ACCURACY A T 2 S T A N D A R D D E V I A T I O N S , 
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 . 
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 . 

y . S E K I 
K . I O K I 
H . I I D A 

U A E 
m a p 
U A E 

CROSS S E C T I O N FOR E A C H I S O T O P E ARE A L S O R E Q U E S T E D . 
E S P E C I A L L Y . D A T A OF MO 9 5 . 9 6 ARE R E Q U I R E D FOR 
E S T I M A T I O N OF DOSE R A T E S AROUND T H E MOLYBDENUM 
S T R U C T U R E S . 
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 
AND FOR C A L C U L A T I O N OF I N D U C E D A C T I V I T I E S . 

4 2 m o l y b d e n u m NEUTRON 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 

7 6 1 9 . 0 0 m e v 1 5 . 0 MEV USA NG DOE 

0 : FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

4 2 m o l y b d e n u m E N E R G Y - A N G L E D I F F . P R O T O N - P R O D U C T I O N CROSS S E C T I O N 

7 6 2 1 5 . 0 m e v u s a n g d o e 7 8 1 1 5 c 

a : a c c u r a c y t o b e d e t e r m i n e d . 
0 : d a t a r e q u i r e d f o r r a d i a t i o n d a m a g e c a l c u l a t i o n s . 

4 2 MOLYBDENUM n . a l p h a 

7 6 3 5 . 0 0 m e v 1 5 . 0 m e v 2 0 . o x J . D A R V A S 7 2 2 1 4 9 f 

O : R A D I A T I O N DAMAGE E S T I M A T E S . C A L C U L A T I O N OF 
T R A N S M U T A T I O N R A T E S AND R A D I O A C T I V E A F T E R H E A T . 

1 5 . 0 m e v CCP I . N . G O L O V I N KUR 

o : H E - 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 . 

UP TO 

7 6 6 0 . 0 0 e v 

1 4 . 0 m e v 

1 5 . 0 m e v 2 0 . x 

B . D U C H E M I N 7 3 2 0 3 2 F 

A : QUOTED ACCURACY A T 2 S T A N D A R D D E V I A T I O N S . 
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 . 
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 . 

y . s e k i 
k . i o k i 

U A E 
m a p 

7 6 2 1 3 0 r 

O : CROSS S E C T I O N S FOR EACH I S O T O P E ARE A L S O R E Q U E S T E D 
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 

4 2 MOLYBDENUM 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 O N CROSS S E C T I O N 

7 6 7 9 . 0 0 m e v 1 5 . 0 m e v USA NG DOE 

0 : FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

4 2 m o l y b d e n u m E N E R G Y - A N G L E D I F F . A L P H A - P R O D U C T I O N CROSS S E C T I O N 

7 6 8 1 5 . 0 m e v 

A : ACCURACY TO BE D E T E R M I N E D . 
O : D A T A R E Q U I R E D FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

4 2 m o l y b d e n u m s p e c i a l q u a n t i t y ( d e s c r i p t i o n b e l o w ) 

7 6 9 9 . 0 0 m e v 

7 7 0 2 . 5 0 e v 

4 2 MOLYBDENUM 9 2 

1 5 . 0 m e v 

1 5 . 0 m e v 

n g d o e 

o : A L L S I G N I F I C A N T A C T I V A T I O N R E A C T I O N CROSS 
S E C T I O N S . 

0 : DATA N E E D E D FOR S H I E L D I N G , A C T I V A T I O N AND NEUTRON 
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 . 

Q : A C T I V A T I O N CROSS S E C T I O N . 
o : f u s i o n r e a c t o r s h u t d o w n d o s e r a t e s . 
M : NEW R E Q U E S T . 

1 5 . 0 m e v J A P H . I I D A UAE 7 9 

Q : E X P E R I M E N T A L D A T A R E Q U I R E D . 
0 : FOR C A L C U L A T I O N OF I N D U C E D A C T I V I T I E S AROUND 

MOLYBDENUM S T R U C T U R E S . 

4 2 m o l y b d e n u m 9 4 N . 2 N 

1 5 . 0 MEV J A P K . I O K I MAP 7 6 2 1 3 3 F 

O : N E U T R O N B A L A N C E 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 
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4 2 m o l y b d e n u m 9 5 NEUTRON c a p t u r e r e s o n a n c e i n t e g r a l 

7 7 3 0 . 5 0 e v 1 0 . 0 k e v u s a s t e e n b e t 7 4 1 0 7 5 r 

0 : m a j o r f i s s i o n p r o d u c t f o r t h e r m a l r e a c t o r s . 

4 2 m o l y b d e n u m 9 7 c a p t u r e c r o s s s e c t i o n 

7 7 4 1 0 0 . k e v 1 . 0 0 m e v s c h e n t e r h e d 8 0 1 2 6 8 r 

a : a c c u r a c y d e t e r m i n a t i o n s h o u l d r e f l e c t f a s t r e a c t o r 
f l u x w e i g h t i n g s p e c t r u m . 

o : f o r c a l c u l a t i o n s o f r e a c t i v i t y a n d b u r n - u p i n f a s t 
r e a c t o r s . 

m s n e w r e q u e s t . 

4 2 m o l y b d e n u m 9 9 c a p t u r e c r o s s s e c t i o n 

7 7 5 1 . 0 0 m v 1 . 0 0 k e v s t e e n 
f e i n e r 

b e t 
k a p 

r a d i o a c t i v e t a r g e t 6 6 h r 
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 . 
a c c u r a c y -

1 0 p e r c e n t i f s i g m a > 1 0 0 b a r n s . 2 0 o e r c e n t i f 
1 0 - 1 0 0 b a r n s . 

e n e r g i e s a b o v e 1 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 i i f > 1 0 0 0 b a r n s . 2 0 p e r c e n t i 
1 0 0 - 1 0 0 0 b a r n s . 

d e c a y s t o i m p o r t a n t f i s s i o n p r o d u c t . 

7 7 6 2 5 . 3 m v s| w . h . w a l k e r c r c 

a : a c c u r a c y r e q u i r e d 6 0 0 b . 
3 : f i s s i o n p r o d u c t , u n k n o w n c r o s s s e c t i o n . 

4 3 t e c h n e t i u m 9 9 c a p t u r e c r o s s s e c t i o n 

7 7 7 1 . 0 0 m v 

7 7 8 2 5 . 0 k e v 

7 7 9 2 0 . 0 k e v 

1 0 . 0 k e v 

5 0 0 . e v 

1 . 0 0 m e v 

o : r a d i o a c t i v e t a r g e t 2 . 1 4 x c 1 0 * * 5 ) y r 
t h e r m a l c r o s s s e c t i o n a n o r i w a n t e d . 

0 : i m p o r t a n t f i s s i o n p r o d u c t f o r t h e r m a l r e a c t o r s . 

s . i i j i m a 
h . m a t s u n o b u 

n i g 
s a e 

o : f o r f a s t r e a c t o r b u r n j o c a l c u l a t i o n s . 
a s i n g l e a b s o l u t e o a t a p o i n t a t 2 5 k e v r e q u i r e d . 

m : s u b s t a n t i a l m o d i f i c a t i o n s . 

s c h e n t e r h e d 8 0 1 2 6 9 r 

a : a c c u r a c y d e t e r m i n a t i o n s h o u l d r e f l e c t f a s t r e a c t o r 
f l u x w e i g h t i n g s p e c t r u m . 

0 : f o r c a l c u l a t i o n s o f r e a c t i v i t y a n d b u r n - u p i n f a s t 
r e a c t o r s . 

m : n e w r e q u e s t . 

4 4 r u t h e n i u m 1 0 1 c a p t u r e c r o s s s e c t i o n 

7 8 0 1 . 0 0 m v 

7 8 1 1 . 0 0 k e v 

1 0 . 0 k e v 

1 . 0 0 m e v 

q : t h e r m a l c r o s s s e c t i o n a n d r i w a n t e d . 
0 : c a l c u l a t i o n o f f i s s i o n p r o d u c t p o i s o n f o r t h e r m a l 

r e a c t o r s . 

s c h e n t e r h e d 8 0 1 2 7 0 r 

a : a c c u r a c y d e t e r m i n a t i 3 n s h o u l d r e f l e c t f a s t r e a c t o r 
f l u x w e i g h t i n g s p e c t r u m . 

o : f o r c a l c u l a t i o n s o f r e a c t i v i t y a n o b u r n - u p i n f a s t 
r e a c t o r s . 

m : n e w r e q u e s t . 

4 4 r u t h e n i u m 1 0 2 c a p t u r e c r o s s s e c t i o n 

7 8 2 1 . 0 0 k e v 1 . 0 0 m e v 1 0 . * s c h e n t e r h e d 8 0 1 2 7 1 r 

a : a c c u r a c y d e t e r m i n a t i o n s h o u l d r e f l e c t f a s t r e a c t o r 
f l u x w e i g h t i n g s p e c t r u m . 

o : f o r c a l c u l a t i o n s o f r e a c t i v i t y a n d b u r n - u p i n f a s t 
r e a c t o r s . 

m : n e w r e q u e s t . 

4 4 r u t h e n i u m 1 0 2 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 

3 . 0 0 k e v s . i i j i m a 
h . m a t s u n o b u 

n i g 
s a e 

q : o n l y 3 l e v e l s a r e k n o w n u p t o 1 . 3 k e v . 
0 : f o r f a s t r e a c t d r b u r n - u p 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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4 4 R U T H E N I U M 1 0 3 g a m m a r a y y i e l d 

K . T A S A K A J A E 72 2 0 0 2 N 

Y I E L D S PER D I S I N T E G R A T I O N O F 4 9 7 A N D 6 1 0 K E V 
GAMMA RAY R E Q U I R E D . 
( F O L L O W I N G S E T A DECAY E V E N T ) 

FOR BURN U P C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 
M E A S U R E M E N T . 

4 4 R U T H E N I U M 1 0 3 NEUTRON C A P T U R E C R O S S S E C T I O N 

1 . 0 0 MV S T E E N 
F E I N E R 

B E T 
K A P 

0 : R A D I O A C T I V E T A R G E T 3 9 . 4 DAY 
A : ACCURACY -

1 0 P E R C E N T I F S I G M A > 1 0 0 B A R N S , 2 0 =>ERCENT I F 
1 0 - 1 0 0 B A R N S . 

E N E R G I E S A B O V E 1 EV OF I N T E R E S T TO G I V E -
1 0 P E R C E N T I N R I I F > 1 0 0 0 B A R N S , 2 0 P E R C E N T I F 
1 0 0 - 1 0 0 0 B A R N S . 

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 . 

7 8 6 2 5 . 3 MV w . H . W A L K E R 

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 . 

5 0 0 . KEV S . I I J I M A 
H . M A T S U N O B U 

N I G 
S A E 

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

Q : E X P E R I M E N T A L D A T A R E Q U I R E D . 
0 : FOR F A S T R E A C T O R B U R N U ° C A L C U L A T I O N , 4 0 D A Y S T ( l / 2 ) 

NO D I F F E R E N T I A L OR I N T E G R A L D A T A E X I S T . 
VERY L A R G E D I S C R E P A N C I E S B E T W E E N E V A L U A T I 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 . 

SCHENTER HED 8 0 I 2 7 2 R 

Q : R A D I O A C T I V E T A R G E T 3 9 . 4 DAY 
A : ACCURACY D E T E R M I N A T I O N S H O U L D R E F L E C T F A S T REACTOR 

F L U X W E I G H T I N G S P E C T R U M . 
0 : FOR C A L C U L A T I O N S OF R E A C T I V I T Y AND B U R N - U P I N F A S T 

R E A C T O R S . 
M : NEW R E Q U E S T . 

4 4 R U T H E N I U M 1 0 4 R E S O N A N C E P A R A M E T E R S 

' j p t o 3 . 0 0 KEV S . I I J I M A 
H . M A T S U N O B U 

N I G 
SAE 

Q : ONLY 4 L E V E L S ARE KNOWN UP TO 1 . 0 6 K E V . 
O : FOR F A S 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 
M: NEW R E Q U E S T . 

4 4 R U T H E N I U M 1 0 6 C A P T U R E CROSS S E C T I O N 

7 9 0 2 5 . 3 S . A . S K V O R T S O V 
O . A .M I L L E R 

KUR 
KUR 

a : ALSO WANTED FOR . 0 6 EV I N C I D E N T N E U T R O N S , 
o : FOR A S S A Y OF U AND PU I N F 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 . 

1 . 0 0 KEV 1 . 0 0 MEV SCHENTER HED 8 0 1 2 7 3 R 

Q : R A D I O A C T I V E T A R G E T - 3 6 7 DAY 
A : A C C U R A C Y D E T E R M I N A T I O N S H O U L D R E F L E C T F A S T REACTOR 

F L U X W E I G H T I N G S P E C T R U M . 
0 : FOR C A L C U L A T I O N S OF R E A C T I V I T Y AND B U R N - U P I N F A S T 

R E A C T O R S . 
M : NEW R E Q U E S T . 

4 5 R H O D I U M 1 0 3 I N E L A S T I C CROSS S E C T I O N 

1 5 . 0 MEV M . K U E C H L E 

7 9 3 UP TO 

UP TO 

1 5 . 0 MEV 

4 0 . 0 MEV 

O : 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 AFTER 
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 . 

H . K U E S T E R S 

Q : P R O D U C T I O N OF I S O M E R . 
E V A L U A T I O N W A N T E D . 

MCELROY h e d 8 0 1 2 5 8 F 

0 : A C T I V A T I O N I S R E Q U I R E D . 
R E A C T I O N TO I S O M E R I C S T A T E . 

A : ACCURACY 2 0 P E R C E N T A B O V E 1 5 M E V . 
0 : FOR F M I T D O S I M E T R Y . 
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 5 R H O D I U M 1 0 3 C A P T U R E CROSS S E C T I O N 

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 C A L C U L A T I O N S . 
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4 5 r h o d i u m 1 0 3 NEUTRON C A P T U R E CROSS S E C T I O N ( C O N T I N U E D ) 

7 9 6 1 0 . 0 m v 5 . 0 0 k e v H . T E L L I E R 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
0 : REACTOR C A L C U L A T I 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 . 

4 5 r h o d i u m 1 0 5 C A P T U R E CROSS S E C T I O N 

7 9 7 1 0 . 0 MV 5 0 0 . EV W . H . W A L K E R CR C 6 9 1 8 0 5 R 

A : ACCURACY 5 . P E R C E N T TO 1 0 E V , 2 0 PERCENT A B O V E . 
0 : A V A I L A B L E DATA SUGGEST L A R G E RESONANCE NEAR 

C A D M I U M C U T - O F F . 
A D D I T I O N A L DATA NEEDED TO D E T E R M I N E D E P E N D A N C E ON 

NEUTRON 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 . 

4 6 P A L L A D I U M 1 0 5 RESONANCE PARAMETERS 

7 9 8 2 . 0 0 k e v 3 . 0 0 KEV S . I I J IMA 
H . M A T S U N O B U 

N I G 
S A E 

8 1 2 0 3 5 n 

o : 
m : 

RESONANCE P A R A M E T E R S BELOW 2 K E V MEASURED BY 
S T A N E L O S ( 1 9 7 9 ) , ABOVE 3KEV C A ° T U R E DATA OF 
M A C K L I N ET A L AGREE W I T H THOSE BY HOCKENBURY ET 
FOR F A S T REACTOR B U R N - U P C A L C U L A T I O N S i 
NEW R E Q U E S T . 

4 6 P A L L A D I U M 1 0 7 C A ° TURE CROSS S E C T I O N 

7 9 9 2 5 . 3 m v N 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 O N P R O D U C T . UNKNOWN CROSS S E C T I O N . 

8 0 0 5 0 0 . EV 5 0 0 . KEV S . I I J IMA 
H . M A T S U N O B U 

N I G 
SAE 

7 5 2 0 1 2 R 

o : FOR F A S T R E A C T 3 R BURNU° C A L C U L A T I O N S . 
E V A L U A T I O N S ARE VERY D I S C R E P A N T . 

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 . 

1 . 0 0 KEV 1 . 0 0 m e v SCHENTER HED 8 0 1 2 7 4 R 

0 : R A D I O A C T I V E TARGET 6 . 5 X ( 1 0 * » 6 ) YR 
A : ACCURACY D E T E R M I N A T I O N SHOULD R E F L E C T F A S T REACTOR 

F L U X W E I G H T I N G S P E C T R U M , 
o : FOR C A L C U L A T I O N S OF R E A C T I V I T Y AND B U R N - U P I N F A S T 

R E A C T O R S . 
M : NEW R E Q U E S T . 

4 7 S I L V E R 

8 0 2 1 4 . 0 MEV 4 0 . 0 MEV 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
O : FOR TRACK RECORDERS FOR F M I T D O S I M E T R Y . 
M : NEW R E Q U E S T . 

4 7 S I L V E R 

8 0 3 1 4 . 0 MEV 4 0 . 0 MEV 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
O : FOR TRACK RECORDERS FOR F M I T D O S I M E T R Y . 
M : NEW R E Q U E S T . 

4 7 S I L V E R 1 0 7 

UP TO 5 0 . 0 MEV 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
0 : D O S I M E T R Y FOR F M I T F A C I L I T Y . 
M : NEW R E Q U E S T . 

4 7 s i l v e r 1 0 7 

u p t o 5 0 . 0 m e v 8 0 1 0 2 5 F 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
0 : D O S I M E T R Y FOR F M I T F A C I L I T Y . 
MS n e w R E Q U E S T . 

4 7 S I L V E R 1 0 9 NEUTRON CAPTURE CROSS S E C T I O N 

806 3 . 0 0 KEV 1 . 0 0 MEV FR E . F O R T CAD 

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

7 9 2 0 1 8 r 

1 . 0 0 KEV 1 . 0 0 MEV 20. SCHENTER HED 8 0 1 2 7 5 r 

A : ACCURACY D E T E R M I N A T I O N SHOULD R E F L E C T F A S T REACTOR 
= L U X W E I G H T I N G S P E C T R U M . 

O : FOR C A L C U L A T I O N S OF R E A C T I V I T Y ANO B U R N - U P I N F A S T 
R E A C T O R S . 

M : NEW R E Q U E S T . 



4 8 CADMIUM 1 1 3 NEUTRON CAPTURE CROSS S E C T I O N 

1 0 0 . EV H . T E L L I E R SAC 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
0 : CONTROL AND P O I S O N . 
M : S U B S T A N T I A L M O D I F I C A T I O N S . 

7 3 2 0 6 3 R 

4 9 I N D I U M 1 1 5 S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N BELOW) 

8 0 9 5 0 0 . KEV 1 0 . 0 MEV 20 .0 * Y . O K A TOK 7 9 2 0 8 0 R 

Q : E X P E R I M E N T A L D A T A WANTED FOR ( G . G ' l R E A C T I O N . 
O : FOR C O R R E C T I O N OF I N - 1 1 5 M P R O D U C T I O N THROUGH 

I N - 1 1 5 ( N . N ' ) I N - 1 1 5 M , FOR REACTOR S H I E L D I N G AND 
D O S I M E T R Y A P P L I C A T I O N S . 

4 9 I N D I U M 1 1 5 NEUTRON I N E L A S T I C CROSS S E C T I O N 

1 5 . 0 MEV R M . K U E C H L E KFK 6 9 2 

O : 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 AFTER 
GAMMA D E - E X C I T A T I O N I S N E E D E D . 

0 : T H R E S H O L D D E T E C T O R . 

? NEUTRON D O S I M E T R Y GRDU 3 G E L 7 4 2 1 16R 

Q : 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 . 
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 . 
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 . 

1 5 . 0 MEV GER H . K U E S T E R S 

a : P R O D U C T I O N OF I S O M E R . 
E V A L U A T I O N W A N T E D . 

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 . 

5 0 T I N NEUTRON D I F F E R E N T I A L E . A S T I C CROSS S E C T I O N 

8 1 3 1 5 . 0 MEV 3 5 . 0 MEV USA NG DOE 

A : ACCURACY RANGE 1 0 . TO 4 0 . P E R C E N T . 
ACCURACY TO BE D E T E R M I N E D FROM S E N S I T I V I T Y 

S T U D I E S . 
O : FOR M A T E R I A L DAMAGE C A L C U L A T I O N S . 

NEUTRON E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I O N CROSS S E C T I O N 

8 1 4 1 5 . 0 MEV 3 5 . 0 MEV USA NG DOE 

A : ACCURACY RANGE 1 0 . TO 4 0 . P E R C E N T . 
ACCURACY TO BE D E T E R M I N E D FROM S E N S I T I V I T Y 

S T U D I E S . 
0 : FOR M A T E R I A L DAMAGE C A L C U L A T I O N S . 

8 1 5 9 . 0 0 MEV 1 5 . 0 MEV 1 0 . X USA NG DOE 

0 : DATA NEEDED FOR S H I E L D I N G AND NEUTRON 
TRANSPORT C A L C U L A T I O N S . 

T O T A L PROTON P R O D U C T I O N CROSS S E C T I O N 

8 1 6 9 . 0 0 MEV 3 5 . 0 MEV USA NG DOE 

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

7 8 1 0 2 9 F 

NEUTRON E N E R G Y - A N G L E D I F F . P R O T O N - P R O D U C T I O N CROSS S E C T I O N 

8 1 7 1 5 . 0 MEV USA NG DOE 7 8 1 1 4 9 

A : ACCURACY TO BE D E T E R M I N E D . 
0 : DATA R E Q U I R E D FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

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

8 1 8 9 . 0 0 MEV 3 5 . 0 MEV 1 0 . X USA NG DOE 

O : FOR M A T E R I A L DAMAGE C A L C U L A T I O N S . 

5 0 T I N NEUTRON E N E R G Y - A N G L E D I F F . A L P H A - P R O D U C T I O N CROSS S E C T I O N 

1 5 . 0 MEV USA NG DOE 7 8 1 1 2 8 F 

A : ACCURACY TO BE D E T E R * I N E D . 
0 : D A T A R E Q U I R E D FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 
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s p e c i a l q u a n t i t y ( d e s c r i p t i o n b e l o w ) 

8 2 0 9 . 0 0 m e v 1 5 . 0 m e v n g d o e 

a : a l l s i g n i f i c a n t a c t i v a t i o n r e a c t i o n c r o s s 
s e c t i o n s . 

0 : d a t a n e e d e d f o r s h i e l d i n g , a c t i v a t i o n a n d 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 i n e w r e q u e s t . 

5 0 t i n 1 2 6 c a p t u r e c r o s s s e c t i o n 

8 2 1 2 5 . 3 m v w . h . w a l k e r c r c 6 9 1 8 0 7 r 

a : a c c u r a c y r e q u i r e d 1 2 0 b a r n s . 
0 : f i s s i o n p r o d u c t , u n k n o w n c r o s s s e c t i o n . 

5 1 a n t i m o n y 1 2 4 c a p t u r e c r o s s s e c t i o n 

8 2 2 2 5 . 3 m v 2 0 . o x k . n i s h i m u r a j a e 7 9 2 0 8 2 r 

o : e x p e r i m e n t a l o a t a r e q u i r e d . 
0 : f o r e s t i m a t i o n o f s b 1 2 4 p r o d u c t i o n i n s b - b e 

n e u t r o n s o u r c e . 
v e r y l a r g e d i s c r e p a n c i e s e x i s t a m o n g e x p e r i m e n t a l 
d a t a . 

5 1 a n t i m o n y 1 2 5 n e u t r o n c a p t u r e c r o s s s e c t i o n 

8 2 3 2 5 . 3 m v 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 3 0 0 b a r n s . 
0 : f i s s i o n p r o d u c t , u n k n o w n c r o s s s e c t i o n . 

5 1 a n t i m o n y 1 2 7 c a o t u r e c r o s s s e c t i o n 

8 2 4 2 5 . 3 m v 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 4 0 0 0 b a r n s . 
0 : f i s s i o n p r o d u c t , u n k n o w n c r o s s s e c t i o n . 

6 9 1 8 0 9 r 

5 2 t e l l u r i u m 1 2 7 c a p t u r e c r o s s s e c t i o n 

8 2 5 1 . 0 0 m v 1 . 0 0 e v » f e i n e r k a p 6 7 1 0 2 2 r 

q : 1 0 9 d a y i s o m e r 
t h e r m a l a v e r a g e o r 0 . 0 2 5 e v v a l u e u s e f u l . 

0 : f o r c a l c u l a t i o n o f f i s s i o n p r o d u c t p o i s o n s . 

8 2 6 2 5 . 3 m v >1 w . h . w a l k e r c r c 

a : f o r t h e i s o m e r i c s t a t e ( 1 0 5 d j . 
a : a c c u r a c y r e q u i r e d 9 0 0 b a r n s , 
o : f i s s i o n p r o d u c t . 

5 2 t e l l u r i u m 1 2 9 c a p t u r e c r o s s s e c t i o n 

8 2 7 2 5 . 3 m v w . h . w a l k e r c r c 

a : f o r t h e i s o m e r i c s t a t e ( 3 3 d ) . 
a : a c c u r a c y r e q u i r e d 1 0 0 0 b a r n s . 
o : f i s s i o n p r o d u c t . 

5 3 i o d i n e 1 2 7 c a p t u r e c r o s s s e c t i o n 

8 2 8 2 5 . 3 m v 1 0 . 0 k e v c a r t e r h e d 8 0 1 1 1 2 r 

0 : n e e d b e t t e r m e a s u r e m e n t s o f r e s o n a n c e p a r a m e t e r s 
f r o m t h e r m a l t o 1 0 k e v f o r i s o t o p e s i n w h i c h 
c a ° t u r e l e a d s t o b u i l d - u p o f g a s - t a g i s o t o p e s 
f o r f f t f . 

m : n e w r e q u e s t . 

5 3 i o d i n e 1 2 7 

8 2 9 l o i o m e v 1 4 . 6 m e v 5 . o x n e u t r o n d o s i m e t r y g r o u p g e l 

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 . 

m o r e t h a n 2 5 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 o d i f f e r e n t i a l m e a s u r e m e n t s . 

5 3 i o d i n e 1 2 9 c a p t u r e c r o s s s e c t i o n 

8 3 0 1 0 . 0 m v 1 . 0 0 m e v h . k u e s t e r s 

q : e v a l u a t i o n w a n t e d . 
o : f o r t h e r m a l r e a c t o r s . 

1 0 . 0 k e v 1 0 0 . k e v 3 0 . x 2 u s a s c h e n t e r h e d 8 0 1 2 7 6 r 

q : r a d i o a c t i v e t a r g e t 1 . 6 x ( 1 0 « * 7 ) y r 
a : a c c u r a c y d e t e r m i n a t i o n s h o u l d r e f l e c t f a s t r e a c t o r 

f l u x w e i g h t i n g s p e c t r u m . 
0 : f o r c a l c u l a t i o n s o f r e a c t i v i t y a n d b u r n - u p i n f a s t 

r e a c t o r s . 
m : n e w r e q u e s t . 
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5 3 i o d i n e 1 2 9 NEUTRON 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 ) 

8 3 2 1 0 0 . e v 5 0 0 . k e v 2 0 . o x s . i i j i m a 
h . m a t s u n 0 8 u 

N I G 
S A E 

o : n o e x p e r i m e n t a l o a t a 
o : f o r f a s 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 
m : n e w r e q u e s t . 

5 3 i o d i n e 1 2 9 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 3 3 1 0 0 . e v 5 0 0 . k e v s . i i j i m a 
h . m a t s u n o b u 

n i g 
s a e 

0 : f o r f a s t r e a c t 3 r b u r n - u p c a l c u l a t i o n s 
m : n e w r e q u e s t . 

5 3 i o d i n e 1 3 3 c a p t u r e c r o s s s e c t i o n 

8 3 4 1 . 0 0 m v 1 . 0 0 k e v s t e e n b e t 

o : r a d i o a c t i v e t a r g e t 2 0 . 8 h r 
a : a c c u r a c y 1 0 p e r c e n t i f s i g m a > 9 0 0 0 b a r n s . 

a b o v e 1 e v w a n t r i t o 2 0 p e r c e n t i f i n r a n g e 
9 0 0 0 - 9 0 . 0 0 0 b a r n s , t o 1 0 p e r c e n t i f l a r g e r . 

0 : f o r c a l c u l a t i o n o f f i s s i o n p r o d u c t p o i s o n s . 

5 3 i o d i n e 1 3 5 g a m m a r a y y i e l d 

h . s h i m o u i m a t o s 7 6 2 0 0 4 n 

a : y i e l d p e r d i s i n t e g r a t i o n o f 5 2 7 , 1 1 3 2 , 1 2 6 0 a n d 1 4 5 8 
k e v g a m m a r 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 ) 
o : d e t e c t i o n o f f a i l e d f u e l 

5 3 I O D I N E 1 3 7 g a m m a r a y y i e l d 

h . s h i m o j i m a t o s 

q : y i e l d p e r d e s i n t e g r a t i o n o f m a j o r g a m m a r 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 : d e t e c t i o n o f f a i l e d f u e l 

5 3 I O D I N E 1 3 8 g a m m a r a y y i e l d 

h . s h i m o u i m a t o s 

a : y i e l d p e r d i s i n t e g r a t i o n o f 5 8 9 k e v g a m m a p 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 : d e t e c t i o n o f f a i l e d f u e l 

5 3 i o d i n e 1 3 9 h a l f l i f e 

j a p h . s h i m o u i m a t o s 

o : d e t e c t i o n o f f a i l e d f u e l 

5 3 I O D I N E 1 3 9 g a m m a r a y y i e l d 

h . s h i m o u i m a t o s 

q : y i e l d p e r d i s i n t e g r a t i o n o f m a u o r g a m m a r a y s 
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 ) 
o : D E T E C T I O N OF F A I L E D F U E L 

5 4 x e n o n 1 2 4 c a p t u r e c r o s s s e c t i o n 

8 4 0 2 5 . 3 m v 1 0 . 0 k e v c a r t e r h e d 

0 : n e e d b e t t e r m e a s u r e m e n t s o f r e s o n a n c e p a r a m e t e r s 
f r o m t h e r m a l t o 1 0 k e v f o r i s o t o p e s u s e d i n 
g a s - t a g g i n g o f f f t f . 

m : n e w r e q u e s t . 

5 4 x e n o n 1 2 6 n e u t r o n c a p t u r e c r o s s s e c t i o n 

8 4 1 2 5 . 3 m v 1 0 . 0 k e v c a r t e r h e d 

n e e d b e t t e r m e a s u r e m e n t s o f r e s o n a n c e p a r a m e t e r s 
f r o m t h e r m a l t o 1 0 k e v f o r i s o t o p e s u s e d i n 
g a s - t a g g i n g o f f f t f . 

n e w r e q u e s t . 

5 4 x e n o n 1 2 8 c a p t u r e c r o s s s e c t i o n 

8 4 2 2 5 . 3 m v 1 0 . 0 k e v c a r t e r h e d 

o : n e e d b e t t e r m e a s u r e m e n t s o f r e s o n a n c e p a r a m e t e r s 
f r o m t h e r m a l t o 1 0 k e v f o r i s o t o p e s u s e d i n 
g a s - t a g g i n g o f f f t f . 

m : n e w r e q u e s t . 
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5 4 x e n o n 1 2 9 c a p t u r e c r o s s s e c t i o n 

8 4 3 2 5 . 3 m v 1 0 . 0 k e v c a r t e r h e d 

n e e d b e t t e r m e a s u r e m e n t s o f r e s o n a n c e p a r a m e t e r s 
f r o m t h e r m a l t o 1 0 k e v f o r i s o t o p e s u s e d i n 
g a s - t a g g i n g o f f f t f . 

n e w r e q u e s t . 

5 4 x e n o n 1 3 1 NEUTRON c a p t u r e c r o s s s e c t i o n 

8 4 4 1 . 0 0 m v 1 . 0 0 k e v s t e e n b e t 6 7 1 0 2 5 r 

0 : t h e r m a l c r o s s s e c t i o n a n d r i w a n t e d . 
a : e n e r g i e s a b o v e 1 e v o f i n t e r e s t t o g i v e r i t o 

1 0 p e r c e n t . 
0 : i m p o r t a n t f i s s i o n p r o d u c t p o i s o n . 

8 4 5 1 0 . 0 m v 5 . 0 0 k e v h . t e l l i e r s a c 

a t q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : r e a c t o r c a l c u l a t i 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 . 

8 4 6 1 0 0 . e v 

8 4 7 1 . 0 0 k e v 

5 0 0 . k e v 

1 . 0 0 m e v 

s . i i j i m a 
h . m a t s u n o b u 

n i g 
s a e 

f o r f a s 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 . 
n o e x p e r i m e n t a l d a t a i n k e v r e g i o n . 
r e s o n a n c e p a r a m e t e r s a r e k n o w n u p t o 4 
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 c h e n t e r h e d 8 0 1 2 7 7 r 

a : a c c u r a c y d e t e r m i n a t i o n s h o u l d r e f l e c t f a s t r e a c t o r 
f l u x w e i g h t i n g s p e c t r u m . 

0 : f o r c a l c u l a t i o n s o f r e a c t i v i t y a n d b u r n - u p i n f a s t 
r e a c t o r s . 

m : n e w r e q u e s t . 

5 4 x e n o n 1 3 2 c a p t u r e c r o s s s e c t i o n 

8 4 8 1 0 0 . 5 0 0 . k e v s . i i j i m a 
h . m a t s u n o b u 

n i g 
s a e 

8 1 2 0 3 8 n 

q : n o e x p e r i m e n t a l d a t a 
o : f o r f a s 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 
m : n e w r e q u e s t . 

5 4 x e n o n 1 3 2 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 4 9 1 0 0 . e v 5 0 0 . k e v 2 0 . o x s . i i j i m a 
h . m a t s u n o b u 

n i g 
s a e 

o : o n l y 3 l e v e l s b e l o w 3 . 8 5 k e v a r e k n o w n 
0 : f o r f a s 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 
m : n e w r e q u e s t . 

5 4 x e n o n 1 3 3 c a p t u r e c r o s s s e c t i o n 

8 5 0 1 . 0 0 m v 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 . 

8 5 1 1 . 0 0 m v 5 . 0 0 k e v 

r a d i o a c t i v e t a r g e t 5 . 2 9 d a y 
t h e r m a l c r o s s s e c t i o n a n d r i w a n t e d . 
f o r 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 . 

5 4 x e n o n 1 3 5 n e u t r o n c a p t u r e c r o s s s e c t i o n 

8 5 2 1 0 . 0 m v 5 . 0 0 k e v h . t e l l i e r s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : r e a c t o r c a l c u l a t i 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 . 

7 3 2 0 6 5 r 

8 5 3 1 . 0 0 m v 5 . 0 0 e v u s a s t e e n b e t 

q : r a d i o a c t i v e t a r g e t 9 . 1 7 h r 
a : 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 t o 2 p e r c e n t . 
0 : f o r 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 . 

8 5 4 5 . 0 0 e v 5 . 0 0 k e v s t e e n B E T 

o : r a d i o a c t i v e t a r g e t 9 . 1 7 h r 
a : 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 t o 2 p e r c e n t . 
o : f o r f i s s i o n p r o d u c t = o i s o n c a l c u l a t i o n s . 

8 5 5 1 . 0 0 m v 5 . 0 0 e v a f e i n e r k a p 

o : r a d i o a c t i v e t a r g e t 9 . 1 7 h r 
a : 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 t o 2 p e r c e n t . 
0 : f o r 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 . 
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5 4 x e n o n 1 3 5 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 

8 5 6 2 5 . 3 m v 1 . 0 0 k e v b . d u c h e m i n s a c 8 1 2 0 5 9 r 

0 : g a m m a s p e c t r a r e q u i r e d 
a : e n e r g y r e s o l u t i o n o f 2 5 0 k e v f o p g a m m a r a y s l e s s 

t h a n 1 m e v a n d 5 0 0 k e v f o r e n e r g i e s g r e a t e r t h a n 
1 m e v . 

0 : f o r i n s t r u m e n t a t i o n a n d 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 m a y b e s u f f i c i e n t 

m : n e w r e q u e s t . 

5 4 x e n o n 1 3 5 e n e r g y d i f f . 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 

8 5 7 2 5 . 3 m v f e i n e r KAD 6 7 1 0 2 9 r 

0 : r a d i o a c t i v e t a r g e t 9 . 1 7 h r 
f o r g a m m a e n e r g i e s 1 - 8 m e v . 

a : a c c u r a c y r a n g e 1 0 . t o 2 0 . p e r c e n t . 
g a m m a - e n e p g y r e s o l u t i o n - 1 0 - 2 0 ° e p c e n t . 

o : f o r g a m m a s h i e l d i n g a n d h e a t c a l c u l a t i o n s . 

5 4 x e n o n 1 3 9 g a m m a r a y y i e l d 

h . s h i m o j i m a t o s 

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 7 5 . 2 1 9 , 2 9 0 , 2 9 7 a n o 
3 9 3 k e v g a m m a r 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 ) 
d e t e c t i o n o f f a i l e d f u e l 

5 5 c e s i u m 1 3 3 c a ° t u r e c r o s s s e c t i o n 

8 5 9 2 5 . 3 m v s . a . s k v o r t s o v 
0 . a . m i l l e r 

k u r 
k u r 

7 0 4 0 0 7 n 

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 . 
0 : f 3 r a s s a y o f u a n o 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 . 

5 5 c e s i u m 1 3 4 c a 3 t u r e c r o s s s e c t i o n 

8 6 0 2 5 . 3 m v s . a . s k v o r t s o v 
o . a . m i l l e r 

k u r 
k u r 

7 0 4 0 0 8 n 

8 6 1 2 5 . 3 m v 

8 6 2 2 5 . 3 m v 

8 6 3 1 0 . 0 m v 

1 0 . 0 m e v 

1 . 0 0 m e v 

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 . 
0 : f 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 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 . 

h . o k a s h i t a 7 2 2 0 2 2 n 

o : 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 : f o r b u r n u p 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 . 

k . t a s a k a j a e 7 6 2 0 2 4 n 

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 0 p e r c e n t a c c u r a c y f o r 2 5 . 3 m v , 
2 0 p e r c e n t a c c u r a c y f o 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 o f a c t i v i t y r a t i o c s - 1 3 4 z c s - 1 3 7 
e s t i m a t i o n o f t h e d e c a y p o w e r o f f i s s i o n p r o d u c t s 

h . k u e s t e r s 

q : e v a l u a t i o n w a n t e d . 
0 : f o r t h e r m a l r e a c t o r s . 

5 5 c e s i u m i 3 5 n e u t r o n c a p t u r e c r o s s s e c t i o n 

8 6 4 1 . 0 0 m v 1 0 . 0 k e v s t e e n b e t 

r a d i o a c t i v e t a r g e t 3 . 0 x 1 1 0 * * 6 ) y r 
t h e r m a l c r o s s s e c t i o n a n d r i w a n t e d . 
f o r 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 . 

7 4 1 0 9 0 r 

8 6 5 1 0 0 . e v 5 0 0 . k e v s . i i j i m a 
h . m a t s u n o b u 

n i g 
s a e 

7 5 2 0 1 6 r 

8 6 6 1 . 0 0 k e v 1 . 0 0 m e v 

f d r f a s 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 . 
e v a l u a t i o n s a r e v e r y d i s c r e p a n t . 
n o d a t a a t a l l . 
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 . 

s c h e n t e r h e o 8 0 1 2 7 8 r 

0 : r a d i o a c t i v e t a r g e t 3 . 0 x ( 1 0 * * 6 ) y r 
a : a c c u r a c y d e t e r m i n a t i o n s h o u l d r e f l e c t f a s t r e a c t o r 

c l u x w e i g h t i n g s p e c t r u m . 
0 : f o r c a l c u l a t i o n s o f r e a c t i v i t y a n d b u r n - u p i n f a s t 

r e a c t o r s . 
m : n e w r e q u e s t . 

5 5 c e s i u m 1 3 5 r e s o n a n c e p a r a m e t e r s 

8 6 7 1 0 0 . e v 5 0 0 . k e v 1 0 . OX s . i i j i m a 
h . m a t s u n o b u 

n i g 
s a e 

o : f o r f a s 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 
m : n e w r e q u e s t . 
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5 5 C E S I U M 1 3 7 NEUTRON C A P T U R E CROSS S E C T I O N 

8 6 8 2 5 . 3 m v s . a . s k v o r t s o v 
0 . A . M I L L E R 

KUR 
KUR 

0 : A L S O WANTED FOR . 0 6 EV I N C I D E N T N E U T R O N S . 
0 : FOR ASSAY OF U AND PU I N FUEL 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 . 

5 6 b a r i u m 1 4 0 CAPTURE CROSS S E C T I O N 

8 6 9 2 5 . 3 MV CCP S . A . S K V O R T S O V 
0 . A • M I L L E R 

k u r 
KUR 

7 0 4 0 1 5 n 

o : A L S O WANTED FOP . 0 6 EV I N C I D E N T N E U T R O N S . 
O : FOR ASSAY OF U AND PU I N F U E L ELEMENTS FROM 

F I S S I O N PRODUCT GAMMA R A D I A T I O N . 

5 7 l a n t h a n u m 1 4 0 g a m m a r a y y i e l d 

s . a . s k v o r t s o v 
o . a . m i l l e r 

k u r 
k u r 

a : Y I E L D OF GAMMA QUANTA PER BETA DECAY E V E N T WANTED 
FOR 3 2 8 . 8 AND 8 1 5 . 8 KEV GAMMAS, 

o : FOR ASSAY OF U AND PU I N F 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 . 

5 8 C E R I U M 1 4 4 gamma RAY Y I E L D 

S . A . S K V O R T S O V 
O . A . M I L L E R 

k u r 
k u p 

O : Y I E L D OF GAMMA QUANTA PER B E T A DECAY E V E N T WANTED 
FOR 1 3 3 . 5 KEV GAMMA. 

0 : FOR ASSAY OF U AND FU I N F U E L ELEMENTS FROM 
F I S S I O N PRODUCT GAMMA R A D I A T I O N . 

5 8 c e r i u m 1 4 4 CAPTURE CROSS S E C T I O N 

8 7 2 1 0 . 0 KEV 1 0 0 . k e v SCHENTER HED 8 0 1 2 7 9 9 

Q : R A D I O A C T I V E TARGET 2 8 4 DAY 
A : ACCURACY D E T E R M I N A T I O N SHOULD R E F L E C T F A S T REACTOR 

F L U X W E I G H T I N G S P E C T R U M . 
0 : FOR C A L C U L A T I O N S OF R E A C T I V I T Y AND B U R N - U P I N F A S T 

R E A C T O R S . 
M : NEW R E Q U E S T . 

6 0 n e o d y m i u m 1 4 3 n e u t r o n c a p t u r e r e s o n a n c e i n t e g r a l 

8 7 3 0 . 5 0 e v 1 . 0 0 KEV USA S T E E N BET 6 7 1 0 3 4 R 

a : 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 . 

6 0 n e o d y m i u m 1 4 5 CAPTURE RESONANCE I N T E G R A L 

8 7 4 0 . 5 0 EV 1 . 0 0 KEV USA S T E E N BET 6 7 1 0 3 6 R 

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 . 

6 0 N E O D Y M I U M 1 4 6 NEUTRON CAPTURE CROSS S E C T I O N 

8 7 5 5 0 0 . e v 2 0 0 . k e v p . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : b u r n u p s t u d y . 
m : s u b s t a n t i a l m o o i f i c a t i o n s . 

7 3 2 0 7 5 r 

6 0 n e o d y m i u m 1 4 7 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 

8 7 6 1 . 0 0 m v 1 . 0 0 KEV 

0 : R A D I O A C T I V E T A R G E T 11 DAY 
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 : ACCURACY RANGE 5 . TO 1 0 . P E R C E N T . 

8 7 7 1 . 0 0 MV 1 . 0 0 k e v * S T E E N BET 

a : R A D I O A C T I V E T A R G E T 11 DAY 
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 : ACCURACY RANGE 5 . TO 1 0 . P E R C E N T . 

8 7 8 2 5 . 3 m v W . H . W A L K E R CRC 6 9 1 8 1 2 R 

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 . 
o : 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 . 

8 7 9 1 . 0 0 m v 1 . 0 0 k e v DEN C . F . H O E U 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 . 

8 6 0 1 0 . 0 m v 5 . 0 0 k e v h . t e l l i e r s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : b u r n u p p h y s i c 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 . 
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6 0 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 

8 8 1 5 0 0 . EV 2 0 0 . KEV P . H A M M E R C A D 

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

6 1 P R O M E T H I U M 1 4 7 C A P T U R E CROSS S E C T I O N 

8 8 2 1 . 0 0 MV I . 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 FOR F I S S I O N P R O D U C T C A L C U L A T I O N S . 

8 8 3 1 0 0 . e v 

8 8 4 1 . 0 0 K E V 

5 0 0 . k e v 

1 . 0 0 MEV 

S . I I J I M A 
H . M A T S U N O B U 

NIG 
S A E 

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 C H E N T E R H E D 

7 5 2 0 1 9 N 

8 0 1 2 8 0 R 

Q : R A D I O A C T I V E T A R G E T 2 . 6 2 3 4 YR 
A : A C C U R A C Y D E T E R M I N A T I O N S H O U L D R E F L E C T F A S T R E A C T O R 

F L U X W E I G H T I N G S P E C T R U M , 
o : FOR C A L C U L A T I O N S OF R E A C T I V I T Y AND B U R N - U P I N F A S T 

R E A C T O R S . 
M : NEW R E Q U E S T . 

6 1 P R O M E T H I U M 1 4 8 C A P T U R E C R O S S S E C T I O N 

8 8 5 1 . 0 0 MV 

8 8 6 1 . 0 0 MV 

8 8 7 1 . 0 0 MV 

1 . 0 0 K E V 

1 . 0 0 K E V 

1 . 0 0 EV 

1 0 . X S T E E N B E T 

Q : 4 1 . 3 D A Y 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 I W A N T E D . 

A : E N E R G I E S A B O V E 1 EV OF I N T E R E S T TO G I V E R I TO 
1 0 P E R C E N T . 

0 : FOR C A L C U L A T I O N OF F I S S I O N P R O D U C T P O I S O N S . 

S T E E N B E T 6 7 1 0 4 6 R 

R A D I O A C T I V E T A R G E T 5 . 3 7 D A Y 
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 . 
L O O K FOR 1 / V A B O V E 1 E V . 
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 . 

0 : R A D I O A C T I V E T A R G E T 5 . 3 7 D A Y 
T H E R M A L C R O S S S E C T I O N A N D R I W A N T E D . 

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 . 

8 8 8 1 0 . 0 MV 1 . 0 0 MEV R H . K U E S T E R S K F K 

a: T A R G E T I N M E T A S T A 8 L E S T A T E . 
E V A L U A T I O N W A N T E D . 

0 : FOR T H E R M A L R E A C T O R S . 

6 1 P R O M E T H I U M 1 4 9 C A P T U R E C R O S S S E C T I O N 

8 8 9 1 . 0 0 MV 1 . 0 0 K E V S T E E N B E T 

R A D I O A C T I V E T A R G E T 5 3 . 1 HR 
T H E R M A L C R O S S S E C T I O N A N D R I W A N T E D . 
A C C U R A C Y - 1 0 P E R C E N T I F S I G M A M O O O B A R N S , 

2 0 P E R C E N T I F F R O M 1 0 - 1 0 0 0 B A R N S . 
E N E R G I E S A B O V E 1 E V OF 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 I I F > 1 0 , 0 0 0 B A R N S . 2 0 P E R C E N T 
I F 1 0 0 0 - 1 0 . 0 0 0 B A R N S . 

1 . 0 0 MV 1 . 0 0 EV f e i N E R K A P 

R A D I O A C T I V E T A R G E T 5 3 . 1 HR 
T H E R M A L C R O S S S E C T I O N A N D R I W A N T E D . 
A C C U R A C Y R A N G E 1 0 . TO 2 0 . P E R C E N T . 
A C C U R A C Y - 1 0 P E R C E N T I F S I G M A > 1 0 0 0 B A R N S , 

2 0 P E R C E N T I F F R O M 1 0 - 1 0 0 0 B A R N S . 

6 1 P R O M E T H I U M 1 5 1 c a p t u r e c r o s s s e c t i o n 

1 . 0 0 MV 1 . 0 0 K E V 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 2 8 . 4 HR 
T H E R M A L C R O S S S E C T I O N A N D R I W A N T E D . 

A : E N E R G I E S A B O V E 1 E V OF I N T E R E S T TO G I V E R I TO 
1 0 P E R C E N T . 

O : FOR C A L C U L A T I O N OF F I S S I O N PRODUCT P O I S O N S . 

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

5 0 0 . EV 200. 2 0 . O X P . H A M M E R C A D 

Q : R E L A T I V E V A L U E V E R S U S E N E R G Y OR V A L U E R E L A T I V E 
TO C A P T U R E I N A N O T H E R N U C L E U S S U C H A S U - 2 3 8 . 

A : Q U O T E D A C C U R A C Y AT 2 S T A N D A R D D E V I A T I O N S , 
o : F I S S I O N P R O D U C T E F F E C T I N F A S T R E A C T O R S . 
M : S U B S T A N T I A L M O D I F I C A T I O N S . 

6 2 S A M A R I U M 1 4 9 C A P T U R E C R O S S S E C T I O N 

8 9 3 1 . 0 0 K E V D E N C . H O E J E R U P R I S 

o : W A N T E D FOR F I S S I O N P R O D U C T C A L C U L A T I O N S . 
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6 2 s a m a r i u m 1 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 ( c o n t i n u e d ) 

8 9 4 2 5 . 0 k e v s . i i j i m a 
h . m a t s u n o b u 

n i g 
s a e 

7 5 2 0 2 0 n 

f o r f a s 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 . 
d i s c r e p a n c y b e t w e e n s t e k d a t a a n d r e c e n t 
d i f f e r e n t i a l d a t a . 
o n e a b s o l u t e d a t a p o i n t a t 2 5 k e v r e q u i r e d . 
s u b s t a n t i a l m o d i f i c a t i o n s . 

8 9 5 i . 0 0 m v 0 . 5 0 e v u s a s t e e n b e t 

0 : i m p o r t a n t t h e r m a l f i s s i o n p r o d u c t . 

8 9 6 i . 0 0 k e v 1 . 0 0 m e v s c h e n t e r h e d 801281R 
a : a c c u r a c y d e t e r m i n a t i o n s h o u l d r e f l e c t f a s t r e a c t o r 

f l u x w e i g h t i n g s p e c t r u m . 
0 : f o r c a l c u l a t i o n s o f r e a c t i v i t y a n d b u r n - u p i n 

f a s t r e a c t o r s . 
m : n e w r e q u e s t . 

6 2 s a m a r i u m 1 4 9 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 

8 9 7 2 5 . 3 m v 1 . 0 0 k e v 2 0 . o x b . d u c h e m i n s a c 

0 : g a m m a s p e c t r a r e q u i r e d 
a : e n e r g y r e s o l u t i o n o f 2 5 0 k e v f o r g a m m a r a y s l e s s 

t h a n 1 m e v a n d 5 0 0 k e v f o r e n e r g i e s g r e a t e r t h a n 
1 m e v . 

0 : f o r i n s t r u m e n t a t i o n a n d s h i e l d i n g c a - c u l a t i o n s -
e v a l u a t i o n m a y b e s u f f i c i e n t 

m : n e w r e q u e s t . 

6 2 s a m a r i u m 1 5 1 c a p t u r e c r o s s s e c t i o n 

8 9 8 1 . 0 0 m v 

8 9 9 1 0 . 0 m v 

9 0 0 1 0 0 . e v 

1 . 0 0 k e v 

5 . 0 0 k e v 

5 0 0 . k e v 

s t e e n b e t 

r a d i o a c t i v e t a r g e t 9 3 y r 
t h e r m a l c r o s s s e c t i o n a n d r i w a n t e d . 
i n c i d e n t e n e r g y 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 a b o v e 1 e v o f i n t e r e s t t o g i v e r i t o 

1 0 p e r c e n t . 
f o r c a l c u l a t i o n o f f i s s i o n p r o d u c t p o i s o n s . 

h . t e l l i e r s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
o : r e a c t o r c a l c u l a t i 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 . i i j i m a 
h . m a t s u n o b u 

n i g 
s a e 

7 3 2 0 8 2 r 

7 5 2 0 2 1 r 

f o r f a s 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 , 
n o k e v d a t a . 

9 0 1 1 0 . 0 m v 1 . 0 0 m e v g e r h . k u e s t e r s k f k 

o : e v a l u a t i o n w a n t e d . 

1 . 0 0 k e v 1 . 0 0 m e v s c h e n t e r h e d 8 0 1 2 8 2 r 

q : r a d i o a c t i v e t a r g e t 9 0 y r 
a : a c c u r a c y d e t e r m i n a t i o n s h o u l d r e f l e c t f a s t 

f l u x w e i g h t i n g s p e c t r u m . 
0 : f o r c a l c u l a t i o n s o f r e a c t i v i t y a n d b u r n - u p 

r e a c t o r s . 
m : n e w r e q u e s t . 

6 2 s a m a r i u m 1 5 1 t o t a l p h o t o n p r o d u c t i o n c r o s s s e c t i o n 

1 . 0 0 k e v b . d u c h e m i n s a c 8 1 2 0 6 1 r 

o : g a m m a s p e c t r a r e q u i r e d 
a : e n e r g y r e s o l u t i o n o f 2 5 0 k e v f o r g a m m a r a y s l e s s 

t h a n 1 m e v a n d 5 0 0 k e v f o r e n e r g i e s g r e a t e r t h a n 
1 m e v . 

o : f o r i n s t r u m e n t a t i o n a n d 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 m a y b e s u f f i c i e n t 

m : n e w r e q u e s t . 

6 2 s a m a r i u m 1 5 3 c a p t u r e c r o s s s e c t i o n 

1 . 0 0 m v 1 . 0 0 k e v s t e e n 
f e i n e r 

b e t 
k a p 

r a d i o a c t i v e t a r g e t 4 6 . 5 h r 
t h e r m a l c r o s s s e c t i o n a n d r i w a n t e d . 
a c c u r a c y - 1 0 ° e r c e n t i f s i g m a > 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 a b o v e 1 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 i i f > 3 0 0 b a r n s , 2 0 p e r c e n t i f 
3 0 - 3 0 0 b a r n s . 

= 0 r c a l c u l a t i o n o f f i s s i o n p r o d u c t p o i s o n s . 

n w . h . w a l k e r c r c 6 9 1 8 1 4 r 

a ! r e q u i r e d w i t h a 1 0 0 0 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 . 



6 3 e u r o p i u m 1 5 1 c a p t u r e c r o s s s e c t i o n 

9 0 6 2 5 . 3 m v 5 . 0 0 k e v h . t e l l i e r s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s , 
n : r e a c t o r c a l c u l a t i 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 . 

9 0 7 1 . 0 0 k e v 

9 0 8 1 . 0 0 k e v 

9 0 9 0 . 5 0 e v 

9 1 0 1 . 0 0 e v 

1 . 0 0 m e v 

1 . 0 0 m e v 

5 . 0 0 k e v 

2 . 0 0 m e v f p 

d o e 
o r l 

u s a h e m m i g d o e 7 4 1 0 9 9 r 

7 4 1 1 0 2 r 

o : r a t i o g r o u n d s t a t e t o i s o m e r c a p t u r e w a n t e d . 

b n l 7 6 1 0 7 6 r 

u s a h e m m i g 
f u 

u s a m u g h a b g h a b 

p . h a m m e r c a d 7 9 2 0 1 9 r 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
m : s u b s t a n t i a l m o o i f i c a t i o n s . 

6 3 e u r o p i u m 1 5 1 c a p t u r e g a m m a r a y s p e c t r u m 

9 1 1 1 . 0 0 k e v 1 . 0 0 m e v h e m m i g 
f u 

d o e 
o r l 

6 3 e u r o p i u m 1 5 2 c a p t u r e c r o s s s e c t i o n 

9 1 2 1 . 0 0 m v 1 . 0 0 k e v a m u g h a b g h a b b n l 7 6 1 0 7 

o : R A D I O A C T I V E TARGET 13 YR 
a l s o r e q u i r e r e s o n a n c e p a r a m e t e r s a n d r e s o n a n c e 

i n t e g r a l . 

9 1 3 1 0 0 . e v 5 0 0 . k e v 1 0 . O X s . i i j i m a 
h . m a t s u n o b u 

n i g 
s a e 

8120 41N 
q : n o k e v d a t a 
0 : f o r c o n t r o l r o d a n d t h e r m a l r e a c t o r b u r n u p 

c a . c u l a t i o n s . 
m : n e w r e q u e s t . 

6 3 e u r o p i u m 1 5 2 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 

9 1 4 1 0 0 . e v 5 0 0 . k e v s . i i j i m a 
h . m a t s u n o b u 

n i g 
s a e 

8 1 2 0 4 2 n 

n o d a t a e x i s t e x c e p t t h o s e b y v e r t e n b n j e e t a l 
( 1 9 7 7 ) i n 0 . 8 8 t o 1 7 e v 
f o r c o n t r o l r o d a n d t h e r m a l 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 . 
n e w r e q u e s t . 

6 3 e u r o p i u m 1 5 3 n e u t r o n c a = t u r e c r o s s s e c t i o n 

9 1 5 1 . 0 0 m v 5 . 0 0 k e v m u g h a b g h a b b n l 6 7 1 0 6 4 r 

5 p e r c e n t 
a : a c c u r a c y r a n g e 2 . t o 5 . p e r c e n t . 

a c c u r a c y - 2 p e r c e n t n e a r t h e r m a l . 
a b o v e . 

e n e r g i e s a b o v e 1 e v o f i n t e r e s t t o g i v e r i t o 
1 0 p e r c e n t . 

o : f o r c a l c u l a t i o n o f f i s s i o n p r o d u c t p o i s o n s . 

9 1 6 1 . 0 0 e v 5 . 0 0 k e v h . t e l l i e r s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : r e a c t o r c a l c u l a t i 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 . 

9 1 7 1 . 0 0 k e v 

9 1 8 1 . 0 0 e v 

1 . 0 0 m e v 

2 . 0 0 m e v 

5 . X 

1 0 . OX 

u s a 

f r p . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i 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 . 

7 4 1 1 0 5 r 

7 9 2 0 2 0 r 

9 1 9 2 5 . 3 m v 1 0 . O X s l . l e e n d e r s m o l 8 1 2 0 6 5 n 

o : f o r b u r n u p m e a s u r e m e n t s f r o m n o n - d e s t r u c t i v e f u e l 
a n a l y s i s . 

m : n e w r e q u e s 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 g a m m a r a y s p e c t r u m 

9 2 0 1 . 0 0 k e v 1 . 0 0 m e v h e m m i g 
f u 

d o e 
o r l 

7 4 1 1 0 6 r 

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 r e s o n a n c e i n t e g r a l 

9 2 1 0 . 5 0 e v 1 . 0 0 m e v l . l e e n d e r s m o l 

0 : f o r b u r n u = m e a s u r e m e n t s f r o m n o n - d e s t r u c t i v e f u e l 
a n a l y s i s . 

m : n e w r e q u e s t . 
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6 3 E U R O P I U M 1 5 4 N E U T R O N C A P T U R E C R O S S S E C T I O N 

2 5 . 3 m v 5 . O X 1 j a p h . O K a s h I T a 

0 : 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 : FOR B U R N UP C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 

M E A S U R E M E N T . 

1 0 0 . e v 5 0 0 . k e v 1 0 . o x 1 j a p s . i i j i m a n i g 
h . m a t s u n o b u s a e 

0 : n d e x p e r i m e n t a l d a t a . 
o : f o r c o n t r o l r o d a n d t h e r m a l 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 
m : n e w r e q u e s t . 

9 2 4 2 5 . 3 m v L . L E E N D E R S m o l 8 1 2 0 6 7 N 

o : h a l f - l i f e a l s o r e q u i r e d t o 1 p e r c e n t a c c u r a c y . 
0 : f o r b u r n u p m e a s u r e m e n t s f r o m n o n - d e s t r u c t i v e f u e l 

a n a l y s i s . 
m : n e w r e q u e s t . 

6 3 e u r o p i u m 1 5 4 r e s o n a n c e p a r a m e t e r s 

9 2 5 1 0 0 . e v 5 0 0 . k e v s . i i j i m a 
h . m a t s u n o b u 

n i g 
s a e 

Q : I N S U F F I C I E N T R E S O N A N C E D A T A . 
o : f o r c o n t r o l r o d a n o t h e r m a l 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 
M : NEW R E Q U E S T . 

6 3 E U R O P I U M 1 5 4 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 

9 2 6 0 . 5 0 E V 1 . 0 0 m e v S L . L E E N D E R S MOL 8 1 2 0 6 8 N 

O : FOR B U R N UP M E A S U R E M E N T S FROM N O N - D E S T R U C T I V E F U E L 
A N A L Y S I S . 

M : NEW R E Q U E S T . 

6 3 E U R O P I U M 1 5 5 g a m m a r a y y i e l d 

1 . o x k . t a s a k a J A E 

Q : Y I E L D PER D I S I N T E G R A T I O N OF 8 6 . 5 A N D 1 0 5 . 3 KEV 
GAMMA R A Y S 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 ) 

o : F I R B U R N UP C A L C U L A T I O N F R O M N O N - D E S T R U C T I V E 
M E A S U R E M E N T . 

6 3 e u r o p i u m 1 5 5 C A P T U R E C R O S S S E C T I O N 

9 2 8 1 . 0 0 m v 1 . 0 0 k e v D E N C . F . H O E J E R U P R I S 

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

9 2 9 1 0 0 . e v 5 0 0 . k e v s . i i j i m a 
h . m a t s u n d b ' j 

n i g 
s a e 

Q : 
o : M: 

n o e x p e r i m e n t a l d a t a 
f o r f a s 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 
n e w r e q u e s t . 

6 3 e u r o p i u m 1 5 5 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 

9 3 0 1 0 0 . E V 5 0 0 . KEV s . i i j i m a 
h . m a t s u n o b u 

n i g 
s a e 

8 1 2 0 4 6 N 

q : I N S U F F I C I E N T R E S O N A N C E D A T A . 
o : FOR F A S T R E A C T O R B U R N - J = C A L C U L A T I O N S 
M : NEW R E Q U E S T . 

6 3 e u r o ° i u m 1 5 6 c a p t u r e c r o s s s e c t i o n 

9 3 1 2 5 . 3 m v N w . H . W A L K E R CRC < 

A : R E Q U I R E D W I T H A 7 0 0 B A R N A C C U R A C Y . 
O : 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 . 

6 4 g a d o l i n i u m 1 5 5 C A P T U R E C R O S S S E C T I O N 

9 3 2 1 0 . 0 m v 5 . 0 0 k e v h . t e l l i e r s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : c o n s u m a b l e p o i s o n . 
m : s u b s t a n t i a l m o d i f i c a t i o n s . 

6 4 g a d o l i n i u m 1 5 7 c a p t u r e c r o s s s e c t i o n 

9 3 3 1 . 0 0 m v 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 FOR F I S S I O N P R O D U C T C A L C U L A T I O N S . 

9 3 4 1 0 . 0 m v 5 . 0 0 k e v H . T E L L I E R S A C 

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

7 3 2 0 8 7 r 

7 0 



6 8 E R B I U M 1 6 6 CAPTURE CROSS S E C T I O N 

9 3 5 1 . 0 0 MV 1 . 0 0 KEV 5 . x A SCHENTER HED 7 8 1 1 

0 : RESONANCE P A R A M E T E R S OF I N T E R E S T . 
O : FOR THERMAL AND I N T E R M E D I A T E SPECTRUM R E A C T O R S . 

6 8 E R B I U M 1 6 7 CAPTURE CROSS S E C T I O N 

2 . 0 0 EV D A H L 8 E R G 

O : ENERGY R E Q U E S T E D I S A MAXIMUM V A L U E ONLY . 
0 : NEEDED FOR B U R N A B L E P O I S O N I N T R I G A R E A C T O R S . 

9 3 7 1 . 0 0 MV 1 . 0 0 EV 1 SCHENTER HED 7812C 

Q : RESONANCE P A R A M E T E R S OF I N T E R E S T . 
0 : FOR THERMAL AND I N T E R M E D I A T E SPECTRUM R E A C T O R S . 

6 8 E R B I U M 1 6 8 NEUTRON CAPTURE CROSS S E C T I O N 

9 3 8 1 . 0 0 MV 1 . 0 0 KEV ^ SCHENTER HED 7 3 1 2 

Q : RESONANCE PARAMETERS OF I N T E R E S T . 
FOR THERMAL ANO I N T E R M E D I A T E SPECTRUM R E A C T O ° S . 

6 9 T H U L I U M 1 6 9 

5 0 . 0 m e v 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
0 : D O S I M E T R Y FOR F M I T F A C I L I T Y . 
M : NEW R E Q U E S T . 

6 9 T H U L I U M 1 6 9 

5 0 . 0 MEV 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E ° C E N T . 
0 : D O S I M E T R Y FOR F M I T F A C I L I T Y . 
M : NEW R E Q U E S T . 

6 9 T H U L I U M 1 6 9 NEUTRON 

4 0 . 0 m e v 

a : A C T I V A T I O N I S R E Q U I R E D . 
O : FOR F M I T D O S I M E T R Y . 
M : NEW R E Q U E S T . 

6 9 t h u l i u m 1 6 9 

5 0 . 0 MEV 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
O : D O S I M E T R Y FOR F M I T F A C I L I T Y . 
M: NEW R E Q U E S T . 

7 0 Y T T E R B I U M 1 7 0 C A ° T J R E CROSS S E C T I O N 

9 4 3 1 . 0 0 m v 1 . 0 0 KEV 5 . X USA SCHENTER 7 8 1 2 0 1 R 

O : RESONANCE P A R A M E T E R S OF I N T E R E S T . 
0 : FOR THERMAL AND I N T E R M E D I A T E SPECTRUM R E A C T O R S . 

7 2 h a f n 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 i o n 

1 . 0 0 EV S T E E N 
F E I N E R 

b e t 
k a p 

o : TO RESOLVE D I S C R E P A N C I E S I N THERMAL D A T A . 
FOR MONTE CARLO C A L C U L A T I O N S OF B U R N - U P I N 

THERMAL R E A C T O R S . 

7 2 h a f n i u m 1 7 6 C A P T U R E CROSS S E C T I O N 

9 4 5 1 . 0 0 m v 5 . 0 0 KEV S T E E N 
F E I N E R 

b e t 
k a p 

A : ACCURACY - T H E R M A L V A L U E : 2 0 P E R C E N T , < 1 EV : 
4 0 P E R C E N T , 

- 1 0 - 1 0 0 EV : G A M M A ( T O T ) . G A M M A C N ) . GAMMA(GAMMA) TO 
1 0 P E R C E N T , 

- 1 0 0 E V - 5 K E V : G A M M A ( T O T ) , G A M M A ( N ) , GAMMACGAMMA) 
TO 2 0 P E R C E N T , 

- AVERAGE P - W A V E GAMMACGAMMA) 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 . 

0 : TO R E S O L V E D I S C R E P A N C I E S I N R I . 
FOR MONTE C A R L O B U R N - U P C A L C U L A T I O N S . 

9 4 6 1 0 . 0 MV 5 . 0 0 KEV 1 0 . O X 1 FR H . T E L L I E R SAC 7 3 2 0 8 8 R 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
O : REACTOR C A L C U L A T I 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 . 
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7 2 H A F N I U M 1 7 7 C A P T U R E C R O S S S E C T I O N 

1 . 0 0 M V 5 . 0 0 K E V S T E E N 
F E I N E R 

b e t 
k a p 

6 2 1 0 2 8 3 

1 0 . 0 MV 5 . 0 0 K E V 

A C C U R A C Y - < 1 E V : 4 P E R C E N T . 
- 1 0 - 1 0 0 E C G A M M A < T O T ) , G A M M A C N ) . G A M M A ( G A M M A ) T O 

1 0 P E R C E I T , 
- 1 0 0 E V - 5 K E V : G A M M A C T O T ) , G A M M A C N ) , G A M M A ( G A M M A ) 

T O 2 0 P E I C E N T , 
- 5 . 8 9 . 6 . $ 7 , 8 . 8 7 E V : W I D T H S T O 5 P E R C E N T , 
- A V E R A G E ' — W A V E G A M M A C G A M M A ) T O 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 T O 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 R I . 
F O R M O N T E C A R L O B U R N - U P C A L C U L A T I O N S . 

h . t e l l i e r S A C 6 9 2 3 0 2 R 

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 . 
A : A C C U R A C Y 1 P E R C E N T A T T H E R M A L A N D 5 P E R C E N T F O R 

R E S O N A N C E I N T E G R A L . 
Q U O T E D A C C U R A C I E S A T 2 S T A N D A R D D E V I A T I O N S . 

3 : E V A L U A T I O N M A Y 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 : s u b s t a n t i a , m o d i f i c a t i o n s . 

7 2 H A F N I U M 1 7 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 . 0 0 M V 5 . 0 0 K E V 

1 0 . 0 m v 5 . 0 0 K E V 

S T E E N 
F E I N E R 

B E T 
K A P 

A C C U R A C Y - < 1 E V : 5 ° ER C E N T . 
- 1 0 - 1 0 0 E / : G A M M A C T O T ) , G A M M A C N ) , G A M M A C G A M M A ) T O 

1 0 P E R C E N T , 
- 1 0 0 E V - 5 K E V : G A M M A C T O T ) . G A M M A C N ) , 

3 A M M A C G A W M A ) T O 2 0 P E R C E N T , 
- 7 . 7 8 E V : W I D T H S T O 3 P E R C E N T , 
- A V E R A G E P - W A V E G A M M A C G A M M A ) T O 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 T O 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 R I . 
F O R M O N T E C A R L O B U R N - U P C A L C U L A T I O N S . 

H . T E L L I E R s a c 

O : 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 . 
A : A C C U R A C Y 1 P E R C E N T A T T H E R M A L A N D 5 P E R C E N T F O R 

R E S O N A N C E I N T E G R A L . 
Q U O T E D A C C U R A C I E S A T 2 S T A N D A R D D E V I A T I O N S . 

3 : E V A L U A T I O N M A Y 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 h C I E S . 

M : S U 9 S T A N T I A L M O D I F I C A T I O N S . 

7 2 H A F N I U M 1 7 9 C A P T U R E C R O S S S E C T I O N 

1 . 0 0 M V 5 . 0 0 K E V S T E E N 
F E I N E R 

b e t 
k a p 

A C C U R A C Y - < 1 E V : 5 P E R C E N T . 
- 1 0 - 1 0 0 E V : G A M M A C T O T ) , G A M M A C N ) , G A M M A C G A M M A ) T 3 

1 0 P E R C 5 r T , 
- 1 0 0 E V - r K E V : G A M M A C T O T ) , G A M M A C N ) , 

G A M M A C G I M M A ) T O 2 0 P E R C E N T , 
- 5 . 6 8 E V : W I D T H S T O 5 P E R C E N T , 
- A V E R A G E P - W A V E G A M M A C G A M M A ) T O 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 T O 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 R I . 
F O R M O N T E C A R L O B U R N - U P C A L C U L A T I O N S . 

1 0 . 0 MV 5 . 0 0 K E V 5 . O X h . t e l l i e r s a c 

5 p e r c e n t f o r 
0 : 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 . 
A : A C C U R A C Y 1 P E R C E N T A T T H E R M A L A N D 

R E S O N A N C E I N T E G R A L . 
Q U O T E D A C C U R A C I E S A T 2 S T A N D A R D D E V I A T I O N S . 

3 : E V A L U A T I O N M A Y 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 : 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 H A F N I U M 1 8 0 C A P T U R E C R O S S S E C T I O N 

1 . 0 0 M V 5 . 0 0 K E V S T E E N 
F E I N E R 

B E T 
K A P 

A C C U R A C Y - < 1 E V : 4 P E R C E N T , 
1 0 - 1 0 0 E v : G A M M A C T O T ) , G A M M A C N ) , G A M M A C G A M M A ) T O 
1 0 P E R C E N T , 1 0 0 E V - 5 K E V : G A M M A C T O T ) , G A M M A C N ) , 
G A M M A C G X M M A ) T O 2 0 P E R C E N T . A V E R A G E P - W A V E 
G A M M A C G / M M A ) T O 2 0 P E R C E N T . S - W A V E S T R E N G T H F N . 
T O 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 R I . 
F O R M O N T E C A R L O B U R N - U P C A L C U L A T I O N S . 

1 0 . 0 M V 5 . 0 0 K E V 5 . O X H . T E L L I E R S A C 

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

7 3 2 0 8 9 R 

7 3 T A N T A L U M E N E R G Y D I F F . P H O T O N - P F O D U C T I O N C R O S S S E C T I O N 

2 . 5 0 E V 1 5 . 0 M E V 2 0 . X 

Q : C A P T U R E G A M M A S P E C T R U M A L S O N E E D E D , 
o : U S E A S A D V A N C E D S H I E L D I N G M A T E R I A L . 
M ! N E W R E Q U E S T . 
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7 3 t a n t a l u m N E U T R O N E N E R G Y - A N G L E O I F F . N E i t R O N - E M 1 S S I O N C R O S S S E C T I O N 

9 5 6 5 . 0 0 m e v 1 5 . 0 m e v 2 0 . X u s a e n g h o l m g a 

o : n e u t r o n s f e c t r u m a l s o n e e d e d . 
0 : u s e a s a d v a n c e d s h i e l d i n g m a t e r i a l . 
m : n e w r e q u e s t . 

7 3 t a n t a l u m n e u t r o n s p e c i a l q u a n t i t y ( d e s i r i p t i o n 8 e l 0 w ) 

9 5 7 2 . 5 0 e v 1 5 . 0 m e v 2 0 . x u s a e n g h o l m GA 

o : a c t i v a t i o n c r o s s s e c t i o n . 
0 : f u s i o n r e 1 c t 0 r s h u t d o w n d o s e r a t e s . 
m : n e w r e q u e s t . 

7 3 t a n t a l u m 1 8 1 c a p t u r e c r o s s s e c t i o n 

9 5 8 1 . 0 0 e v 1 . 0 0 k e v u s a h e m m i g 6 9 1 1 9 2 r 

A : D O U B L E A C C U R A C Y U S E F U L . 
0 : F A S T B R E E D E R C O N T R O L A N D B U R N - U P C A L C U L A T I O N S . 

9 5 9 1 . 0 0 k e v 

9 6 0 1 5 0 . k e v 

1 5 0 . k e v 

5 0 0 . k e v 

u s a h e m m i g d o e 6 9 1 1 9 3 r 

A : D O U B L E A C C U R A C Y U S E F U L . 
O : F A S T B R E E D E R C O N T R O L A N D B U R N - U P C A L C U L A T I O N S . 

U S A H E M M I G D O E 6 9 1 1 

A : D O U B L E A C C U R A C Y U S E F U L . 
o : F A S T B R E E D E R C O N T R O L A N D B U R N - U P C A L C U L A T I O N S . 

7 3 t a n t a l u m 1 8 1 t o t a l p h o t o n p r o d u c t i o n c r o s s s e c t i o n 

9 6 1 1 . 0 0 1 e v 1 6 . 0 m e v 1 5 . x u s a h e m m i g d o e 

q : g a m m a - r a y s b e l o w 1 m e v i m p o r t a n t . 

7 3 t a n t a l u m 1 8 2 n e u t r o n c a p t u r e c r o s s s e c t i o n 

9 6 2 2 5 . 3 m v 3 m . k o y a m a k t c 7 9 2 0 

q : e x p e r i m e n t a l d a t a r e q u i r e d 
o : f o r e s t i m a t i o n o f n e u t r o n f l u e n c e a n d s p e c t r u m 

7 4 t u n g s t e n d i f f e r e n t i a l e l a s t i c c r o s s s e c t i o n 

9 6 3 1 5 . 0 m e v 3 5 . 0 M E V 

a : a c c u r a c y r a n g e 1 0 . t o 4 0 . p e r c e n t . 
0 : f o r m a t e r i a l s d a m a g e c a l c u l a t i o n s . 
m : n e w r e q u e s t . 

7 4 t u n g s t e n 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 

9 6 4 3 . 0 0 m e v 1 4 . 0 m e v B . D U C H E M I N S A C 7 

A : Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S , 
o : P O T E N T I A L C O N S T I T U E N T O F C O N T A I N M E N T V E S S E L . 
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 . 

7 4 t u n g s t e n 

1 4 . 0 m e v 3 . d u c h e m i n 7 3 2 0 3 4 f 

A : Q U O T E D A C C U R A C Y AT 2 S T A N D A R D D E V I A T I O N S , 
o : P O T E N T I A L C O N S T I T U E N T O F C O N T A I N M E N T V E S S E L . 
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 . 

7 4 t u n g s t e n e n e r g y - a n g l e d i f f . 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 

9 6 6 4 . 0 0 m e v 1 6 . 0 m e v 8 A R T I N E o r l 

9 6 7 9 . 0 0 m e v 1 5 . 0 m e v 1 0 . X 

q : l o w e n e r g y n e u t r o n s s h o u l d b e i n c l u d e d . 
s p e c t r a a t a f e w a n g l e s m a y s u f f i c e . 

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 : 5 . p e r c e n t . 
a n g u l a r r e s o l u t i o n . 1 0 d e g r . 
d e l t a e i n > > = 5 0 0 k e v 

d a t a n e e d e d f d r s h i e l d i n g a n d 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 . 

9 6 8 1 5 . 0 m e v 3 5 . 0 m e v 

o : f o r m a t e r i a l s d a m a g e c a l c u l a t i o n s . 
m : n e w r e q u e s t . 

7 4 t u n g s t e n 

1 4 . 0 m e v b . d u c h e m i n 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : p o t e n t i a l c o n s t i t u e n t o f c o n t a i n m e n t v e s s e l . 
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 . 
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7 4 t u n g s t e n n e u t r o n t o t a l p r 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 

9 7 0 9 . 0 0 m e v 3 5 . 0 m e v u s a n g 

0 : m a t e r i a l s d a m a g e c a l c u l a t i o n s . 
m : n e w r e q u e s t . 

8 0 i 0 5 8 f 

7 4 t u n g s t e n E N E P G Y - A N G L E D I F F . P R O T O N - P R O D U C T I O N CROSS S E C T I O N 

9 7 1 1 5 . 0 m e v USA NG 

A : ACCURACY TO BE D E T E R M I N E D . 
O : DATA R E Q U I R E D FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

7 4 t u n g s t e n n , a l p h a 

1 4 . 0 m e v 1 0 . O X FP B . D U C H E M I N SAC 7 3 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
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 . 
M: S U B S T A N T I A L MOD I F I C A T I O N S . 

7 4 t u n g s t e n T O T A L ALPHA P R O D U C T I O N CROSS S E C T I O N 

9 7 3 9 . 0 0 m e v 4 0 . 0 m e v USA NG 

0 : M A T E R I A L S DAMAGE C A L C U L A T I O N S AND D O S I M E T R Y . 
M : NEW R E Q U E S T . 

7 4 t u n g s t e n E N E R G Y - A N G L E D I F F . A L P H A - P R O D U C T I O N CROSS S E C T I O N 

9 7 4 1 5 . 0 m e v USA NG DOE 7 8 1 1 2 7 

A : ACCURACY TO BE D E T E R M I N E D . 
0 : DATA R E Q U I R E D FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

7 4 t u n g s t e n NEUTRON S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N BELOW) 

9 7 5 9 . 0 0 m e v 1 5 . 0 m e v USA NG d o e 

o : A L L S I G N I F I C A N T A C T I V A T I O N R E A C T I O N CROSS 
S E C T I O N S . 

0 : DATA NEEDED FOR S H I E L D I N G , A C T I V A T I O N AND NEUTRON 
t r a n s p o r t c a l c u l a t i o n s . 

m : n e w r e q u e s t . 

2 . 5 0 e v 1 5 . 0 m e v 

Q : A C T I V A T I O N CROSS S E C T I O N S . 
0 : F U S I O N REACTOR SHUTDOWN DOSE R A T E S . 
» : NEW R E Q U E S T . 

7 8 P L A T I N U M NEUTRON D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

1 0 . 0 MV 1 0 . 0 EV 1 0 . X 1 USA E I S E N H A U E R 

0 : FOR S C A T T E R I N G C O R R E C T I O N S I N PT F I S S I O N D E P O S I T 
B A C K I N G S . 

7 9 g o l d 1 9 7 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 

9 7 8 0 . 5 0 e v 1 . 0 0 k e v USA S T E E N 

o : 

b e t 

I N D I V I D U A L AND AVERAGE RESONANCE P A R A M E T E R S 
R E Q U I R E D . 

A : E N E R G I E S ABOVE 0 . 5 EV WANTED SO AS TO G I V E 
I N F I N I T E D I L U T E R I TO 1 P E R C E N T . 

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

9 7 9 1 0 . 0 k e v 3 . 0 0 m e v b l g a . f a b r y m o l 

0 : d e t e c t o r a p p l i c a t i o n s . 

9 8 0 1 0 . 0 k e v 

9 8 1 5 0 0 . k e v 

1 . 0 0 MEV 2 . X 1 USA MUGHABGHAB B N L 

5 . 0 0 MEV 5 . O X 2 FR E . F O R T CAD 

0 : S T A N D A R D CROSS 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 b y i n d c a n d n e a n d c . s e e a p p e n d i x a . 

7 9 g o l d 1 9 7 n e u t r o n n , 2 n 

9 8 2 u p t o 5 0 . 0 m e v u s a n g 

a : 
o : 

ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
D O S I M E T R Y FOR F M I T F A C I L I T Y . 

7 8 1 0 1 o f 

9 8 3 UP TO 4 0 . 0 m e v e u r n e u t r o n d o s i m e t r y g r o u p GEL 8 1 2 0 1 3 R 

0 : f o r h i g h e n e r g y a c c e l e r a t o r b a s e d n e u t r o n s o u r c e s 
m : n e w r e q u e s t . 
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7 9 g o l d 1 9 7 

5 0 . 0 m e v 

a : 
o: 

a c c u r a c y r a n g e 1 0 . t o 2 0 . p e r c e n t . 
d o s i m e t r y f o r f m i t f a c i l i t y . 

7 9 g o l d 1 9 7 n « 4 n 

9 8 6 2 8 . 0 m e v 

5 0 . 0 m e v 

a o • 0 m e v 

7 8 1 0 1 2 f 

A: ACCURACY RANGE 10. TO 20. PERCENT, 
o: DOSIMETRY FOR FMIT FACILITY. 

n e u t r o n d o s i m e t r y g r o u p 

m e a s u r e d u p t o 2 8 m e v . e x t e n s i o n r e q u e s t e d t o 4 0 m e v 
f o r h i g h e n e r g y a c c e l e r a t o r b a s e d n e u t r o n s o u r c e s 
n e w r e q u e s t . 

7 9 g o l d 1 9 7 n , 5 n 

u p t o 4 0 . 0 m e v u s a n g d o e 

0 : d o s i m e t r y f o r f m i t f a c i l i t y . 

791013F 

7 9 g o l d 1 9 7 t o 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 

4 0 . 0 m e v 

o : t o t a l h e l i u m p r o d u c t i o n c r o s s s e c t i o n f o r 
d o s i m e t r y . 

m : n e w r e q u e s t . 

7 9 g o l d 1 9 8 n e u t r o n : a p t j r e c r o s s s e c t i o n 

9 8 9 2 5 . 3 m v 1 m . k o y a m a k t n 7 9 2 0 

o : e x p e r i m e n t a l d a t a r e q u i r e d 
0 : f o r e s t i m a t i o n o f n e u t r o n f l u e n c e a n o s p e c t r u m 

8 0 m e r c u r y 1 9 9 i n e l a s t i c c r o s s s e c t i o n 

9 9 0 5 0 0 . k e v 1 4 . 0 m e v k . s a k u r a i j a e 8 1 2 0 3 0 r 

q : p r o d u c t i o n c r o s s s e c t i o n f o r 4 2 . 6 m i n i s o m e r 
t h r o u g h i n e l a s t i c s c a t t e r i n g . 

o : f o r n e u t r o n d o s i m e t r y . 
m : n e w r e q u e s t . 

i n e l a s t i c c r o s s s e c t i o n 

9 9 1 3 . 0 0 m e v 1 5 . 0 m e v 1 5 . o x b . d u c h e m i n s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
o : n e u t r o n m u l t i p l i e r 
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 . 

8 2 l e a d n e u t r o n c a p t u r e g a m m a r a y s p e c t r u m 

9 9 2 2 . 0 0 k e v 

8 2 l e a d 

6 0 0 . k e v 

n e u t r o n 

2 u s a f u o r l 

t o t a l p h o t o n p r o d u c t i o n c r o s s s e c t i o n 

7 4 1 1 8 6 f 

9 9 3 2 5 . 3 m v 1 6 . 0 m e v f r b . d u c h e m i n s a c 6 9 2 3 1 9 r 

e n e r g y r e s o l u t i o n o f 2 5 0 k e v f o p g a m m a r a y s 
l e s s t h a n 1 m e v a n d 5 0 0 k e v f o r e n e r g i e s 
g r e a t e r t h a n 1 m e v 
n e u t r o n a n d g a m m a e n e r g y r e s o l u t i o n 5 0 0 k e v . 
q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
f o r s h i e l d i n g c a l c u l a t i o n . 
n e w e v a l u a t i o n t o b e d o n e i f n e w e x p e r i m e n t a l 

d a t a . 
s u b s t a n t i a l m o d i f i c a t i o n s . 

9 9 4 2 5 . 3 m v 1 5 . 0 m e v ' i . n . g o l o v i n k u r 7 2 4 

o : g a m m a r a y s p e c t r a 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 o n s . 

9 9 5 2 5 . 3 m v 1 5 . 0 m e v j a p y . s e k i j a e 7 6 2 1 3 4 f 

q : g a m m a r a y s p e c t r a a l s o r e q u i r e d . 
a : a n u p p e r l i m i t o f t h e c r o s s s e c t i o n o r a c c u r a c y 

2 0 ° e r c e n t u s e f u l . 
n e j t r o n e n e r g y r e s o l u t i o n 3 0 0 k e v a b o v e 1 0 0 k e v 
a n d 1 0 p e r c e n t o t h e r w i s e . 
g a m m a e n e r g y r e s o l u t i o n 1 m e v . 

0 : s h i e l d i n g d e s i g n a n d 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 

9 9 6 1 . 0 0 k e v 1 5 . 0 m e v p . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i 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 . 
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1 5 . 0 m e v 1 5 . o x 2 c c p i . n . g o l o v i n k u r 

o : p o s s i b l e u s e a s n e u t r o n m u l t i p l i e r . 

1 5 . 0 m e v 1 5 . o x 2 f r b . d u c h e m i n s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : n e j t r o n m u l t i p l i e r 
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 . 

1 5 . 0 m e v 1 0 . x 2 u s a e n g h o l m g a 

a : SECONDARY NEUTRON S P E C T R A R E Q U I R E D . 
M : NEW R E Q U E S T . 

e n e r g y - a n g l e d i f f . 2 n e u t r o n - p r o d u c t i o n c r o s s s e c t . 

6 . 7 7 m e v 1 5 . 0 m e v 2 0 . o x 1 g e r h . 3 r o c k m a n n 

0 : f o r n e j t r o n m u l t i p l i c a t i o n . a n d t r i t i u m b r e e d i n g 
i n f u s i o n . 

m : n e w r e q u e s t . 

8 2 l e a d 

5 . 0 0 m e v 1 5 . 0 m e v 2 0 . x 3 u s a e n g h o l m g a 

q : t o t a l c r o s s s e c t i o n a n d s e c o n d a r y n e u t r o n 
s p e c t r u m . 

0 : f o r f i s s i o n - s u p p r e s s e d h y b r i d r e a c t o r b l a n k e t 
d e s i g n s . 

m : n e w r e q u e s t . 

N E J T R O N E M I S S I O N CROSS S E C T I O N 

1 0 0 2 5 0 0 . k e v 1 6 . 0 m e v b . d u c h e m i n s a c 

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 . 
e n e r g y s t e p - 5 0 0 k e v ( i n c i d e n t n e u t r o n s ) . 
e n e r g y r e s o l u t i o n - 2 5 0 k e v ( e m i t t e d n e u t r o n s ) 
q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
f o r s h i e l d i n g c a l c u l a t i o n . 
n e w e v a l u a t i o n t o b e d o n e i f n e w e x p e r i m e n t a l 

d a t a . 
s u b s t a n t i a l m o d i f i c a t i o n s . 

e n e r g y - a n g l e d i f f . 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 0 0 3 2 . 0 0 m e v 1 6 . 0 m e v 8 a r t i n e o r l 

a n g u l a r d e p e n d e n c e o n l y 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 i n t e r v a l s - 5 0 0 k e v . 
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 5 0 k e v . 
a n g u l a r r e s o l u t i o n - 3 d e g r i n 1 0 d e g r i n t e r v a l s . 

1 0 0 4 9 . 0 0 m e v 1 5 . 0 m e v 

o : = o r s h i e l d i n g . a c t i v a t i o n a n d t r a n s p o r t s t u d i e s o f 
n e x t g e n e r a t i o n d - t r e a c t o r d e s i g n s . 

s p e c i a l q u a n t i t y ( d e s c r i p t i o n b e l o w ) 

1 0 0 5 9 . 0 0 m e v 1 5 . 0 m e v n g d o e 

0 : a l l s i g n i f i c a n t a c t i v a t i o n r e a c t i o n c r o s s 
s e c t i o n s . 

0 : d a t a n e e d e d f o r s h i e l d i n g , a c t i v a t i o n a n d 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 : n e w r e q u e s t . 

8 2 l e a d 2 0 6 

1 5 . 0 m e v h . i i d a j a e 

q : e x p e r i m e n t a l d a t a r e q u i r e d 
o : f o r f u s i o 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 . 

f o r c a l c u l a t i o n o f r e s i d u a l a c t i v i t y . 
n o e x p e r i m e n t a l d a t a e x c e p t f o r a f e w a t 1 4 m e v . 

8 3 b i s m u t h 2 0 9 t o t a l c r o s s s e c t i o n 

1 0 0 7 2 5 . 3 m v 1 5 . 0 m e v b . d u c h e m i n s a c 8 1 2 0 

0 : f o r i n s t r u m e n t a t i o n a n d s h i e l d i n g c a l c u l a t i o n -
e v a l u a t i o n m a y b e s u f f i c i e n t . 

m : n e w r e q u e s t . 

8 3 b i s m u t h 2 0 9 d i f f e r e n t i a l e l a s t i c c r o s s s e c t i o n 

1 0 0 8 2 5 . 3 m v 1 5 . 0 m e v b . d u c h e m i n s a c 8 1 2 c 

o : FOR I N S T R U M E N T A T I O N AND 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 m a y b e s u f f i c i e n t 

m : n e w r e q u e s t . 
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8 3 b i s m u t h 2 0 9 n e u t r o n e n e r g y d i f f e r e n t i a l i n e l a s t i c c r o s s s e c t i o n 

1 0 0 9 2 5 . 3 m v 1 5 . 0 m e v 2 0 . OX 1 f r 

o : 

m : 

b . d u c h e m i n s a c 6 1 2 0 5 7 r 

f 3 r i n s t r u m e n t a t i o n a n d s h i e l d i n g c a l c u l a t i o n -
e v a l u a t i o n m a y b e s u f f i c i e n t 
n e w r e q u e s t . 

8 3 b i s m u t h 2 0 9 n e u t r o n a b s o r p t i o n c r o s s s e c t i o n 

1 0 1 0 2 5 . 3 m v 1 5 . 0 m e v 5 . o x 1 f r 

o : 

m : 

b . d u c h e m i n s a c 8 1 2 0 5 4 r 

f o r i n s t r u m e n t a t i o n a n d s h i e l d i n g c a l c u l a t i o n -
e v a l u a t i o n m a y b e s u f f i c i e n t . 
n e w r e q u e s t . 

8 3 b i s m u t h 2 0 9 n e u t r o n t o t a l p h o t o n 1 p r o d u c t i o n c r o s s s e c t i o n 

1011 2 5 . 3 m v 1 5 . 0 m e v 1 5 . ox 2 cc=> 

o : 
0 : 

i . n . g o l o v i n k u r 7 2 4 0 5 9 f 

g a m m a r a y s p e c t r a r e q u i r e d . 
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 o n s . 

1 0 1 2 2 5 . 3 m v 1 5 . 0 m e v 1 0 . o x 1 f r 

a : 

o : 

M: 

b . d u c h e m i n s a c 8 1 2 0 5 8 r 

e n e r g y r e s o l u t i o n o f 2 5 0 k e v f o r g a m m a r a y s l e s s 
t h a n 1 m e v a n d 5 0 0 k e v f o r e n e r g i e s g r e a t e r t h a n 
1 m e v 
f o r i n s t r u m e n t a t i o n a n o 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 m a y b e s u f f i c i e n t . 
n e w r e q u e s t . 

8 3 b i s m u t h 2 0 9 n e u t r o n n , 2 n 

1 0 1 3 u p t o 1 5 . 0 m e v 1 5 . o x 2 c c p i . n . g o l o v i n k u r 7 2 4 0 6 0 f 

o : = 3 s s i 8 l e u s e a s n e u t r o n m u l t i p l i e r . 

1 0 1 4 2 5 . 3 m v 1 5 . 0 m e v 2 0 . o x 1 f r 

o : 

M: 

b . d u c h e m i n s a c 8 1 2 0 5 5 r 

f o r i n s t r u m e n t a t i o n a n d 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 m a y b e s u f f i c i e n t . 
n e w r e q u e s t . 

8 3 b i s m u t h 2 0 9 n e u t r o n n . 3 n 

1 0 1 5 1 4 . 0 m e v 1 6 . 0 m e v 2 5 . x 3 u s a 

a : 

o : M: 

m u i r l a s 8 0 1 1 1 5 f 

m e a s u r e m e n t s h o u l d i n c l u d e s e v e r a l e n e r g i e s 
b e l o w 1 5 m e v . 

a c c u r a c y 2 5 p e r c e n t o r 1 m b . 
n e e d e d f o r a c t i v a t i o n o f b i n e u t r o n m u l t i p l i e r s . 
n e w r e q u e s t . 

9 0 t h o r i u m 2 3 0 n e u t r o n c a 3 t u r e c r o s s s e c t i o n 

1 0 1 6 2 5 . 3 m v 1 . 0 0 m e v 10. x 2 u s a 

o : 
o : 

b a r t i n e o r l 7 8 1 1 9 6 r 

r a d i o a c t i v e t a r g e t 8 . 0 x ( 1 0 * * 4 ) y r 
k e y r e a c t i o n f o r p r o d u c t i o n o f u - 2 3 2 . 

9 0 t h o r i u m 2 3 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 

1 0 1 7 I . 0 0 m v 6 . 0 0 e v . 5 x 2 u s a 

n : 

l e o n a r d b n w 7 6 1 0 8 0 r 

n e e d e d f o r t h e r m a l c r o s s s e c t i o n e v a l u a t i o n . 

1018 1 . 0 0 m v 2 0 . 0 e v . 5 x 2 j s a s t e e n b e t 7 8 1 1 8 1 r 

1 0 1 9 6 0 . 0 e v 1 0 0 . k e v 2 . x 1 u s a 

o : 

p e e l l e o r l 7 8 1 1 9 7 r 

f o r r e s o l v e d r e s o n a n c e p a r a m e t e r e v a l u a t i o n . 

9 0 t h o r i u m 2 3 2 n e u t r o n d i f f e r e n t i a l e l a s t i c c r o s s s e c t i o n 

1 0 2 0 1 . 0 0 m e v 5 . 0 0 m e v 1 0 . x 3 u s a s m i t h a n l 7 2 1 0 7 4 r 

9 0 t h o r i u m 2 3 2 n e u t r o n e n e r g y d i f f e r e n t i a l i n e l a s t i c c r o s s s e c t i o n 

1 0 2 1 u p t o 1 0 . 0 m e v 1 0 . o x 3 g e r h . g e r w i n j u l 6 9 2 3 2 5 r 

1 0 2 2 1 . 0 0 m e v 4 . 0 0 m e v 5 . x 3 u s a 

a : 

s m i t h a n l 7 2 1 0 7 5 r 

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 . p e r c e n t . 
d e l t a e ( n ' ) = 2 0 p e r c e n t . 
a c c u r a c y o f 2 0 p e r c e n t i n t 1 - c o s t h e t a ) , i f 

a n i s o t r o p i c . 



9 0 t h o r i u m 2 3 2 NEUTRON c a p t u r e c r o s s s e c t i o n 

1 0 2 3 1 . 0 0 m v 

1 0 2 4 2 0 . 0 e v 

2 0 . 0 e v 2 . x 

5 . 0 0 k e v 5 . x 

u s a s t e e n BET 

o : t h i c k s a m p l e t r a n s m i s s i o n a n d s e l f - i n d i c a t i o n 
e x p e r i m e n t s d e s i r a b l e . 

r e s o n a n c e p a r a m e t e r s a n d r e s o n a n c e i n t e g r a l a l s o 
n e e d e d . 

a : n e e d t h e r m a l v a l u e t o 0 . 5 p e r c e n t . 
n e e d a c c u r a c y o f 5 p e r c e n t i n r e s o n a n c e 

p a r a m e t e r s . 
o : t h e r m a l s h a p e i m p o r t a n t f o r 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 . 

u s a s t e e n b e t 6 2 1 0 3 5 r 

o : t h i c k s a m p l e t r a n s m i s s i o n a n d s e l f - 1 n d i c a t i o n 
e x p e r i m e n t s d e s i r a b l e . 

r e s o n a n c e p a r a m e t e r s a n d r e s o n a n c e i n t e g r a l a l s o 
n e e d e d . 

a : n e e d a c c u r a c y o f 5 p e r c e n t i n r e s o n a n c e 
p a r a m e t e r s . 

1 0 2 5 1 . 0 0 k e v 1 . 0 0 m e v c . g . c a m p b e l l w i 

o : f o r f a s t r e a c t o r s . 

6 9 2 3 2 9 r 

4 . 0 0 k e v 

1 0 2 7 2 5 . 3 m v 

1 0 . 0 m e v h . g e r w i n 
h . k u e s t e r s 

j u l 
k f k 

6 9 2 3 3 0 r 

a : a c c u r a c y 5 p e r c e n t t o 2 m e v a n d 1 0 p e r c e n t a b o v e . 

f r h . t e l l i e r s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i 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 . 

2 5 . 3 m v 2 0 . 0 m e v u s a v i s n e r c b e 

o : f o r t h e r m a l r e a c t o r f u e l c y c l e e v a l u a t i o n . 

s t a t j s -

2 5 . 3 m v 3 . 0 0 m e v f r l . c o s t a c a d 

o : f a s t r e a c t o r p r o u e c t 

u n d e r c o n t i n u o u s r e v i e w b y i n d c a n d n e a n d c . s e e a p p e n d i x a . 

9 0 t h o r i u m 2 3 2 n e u t r o n n . 2 n 

1 0 3 0 u p t o 1 0 . 0 m e v 2 0 . o x g e r h . g e r w i n j u l 6 9 2 3 2 6 r 

o : s e c o n d a r y e n e r g y d i s t r i b u t i o n r e q u i r e d . 

u p t o 1 5 . 0 m e v 1 5 . o x c c p i . n . g o l o v i n k u r 

o : p o s s i b l e u s e a s n e u t r o n m u l t i p l i e r . 

UP TO 1 5 . 0 m e v u s a s t e e n 7 s 1 0 6 5 r 

o : f o r c a l c u l a t i o n o f f u e l a c t i v i t y i n t h - 2 3 2 c y c l e 
r e a c t o r s . 

1 1 . 0 m e v 1 4 . 0 m e v u s a n g d o e 

o : f o r h y b r i d s y s t e m d e s i g n . 

1 4 . 2 m e v f r b . d u c h e m i n s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
n e u t r o n m u l t i p l i e r 

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 . 

9 0 t h o r i u m 2 3 2 

1 0 3 5 1 5 . 0 m e v c c p i . n . g o l o v i n k u r 

o : p o s s i b l e u s e a s n e u t r o n m u l t i p l i e r . 

1 0 3 6 1 1 . 0 m e v 1 4 . 0 m e v 1 0 . x USA NG DOE 

o : FOR H Y B R I D SYSTEM D E S I G N . 

1 0 3 7 1 4 . 2 m e v 1 5 . o x f r b . d u c h e m i n s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : n e u t r o n m u l t i p l i e r 
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 . 

9 0 t h o r i u m 2 3 2 f i s s i o n c r o s s s e c t i o n 

1 0 3 8 2 5 . 3 m v 1 0 . 0 m e v 5 . o x 2 g e r h . g e r w i n j u l 

0 : s p e c t r u m i n d e x . 

1 0 3 9 1 0 0 . k e v 1 0 . 0 m e v 1 0 . o x f r h . t e l l i e r s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i 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 . 
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9 0 t h o r i u m 2 3 2 n e u t r o n f i s s i o n c r o s s s e c t i o n ( c o n t i n u e d ) 

1 . 5 0 m e v 7 . 2 0 m e v n e u t r o n d o s i m e t r y g r o u p g e l 

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 . 

1 4 . 2 m e v 8 . d u c h e m i n s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : n e u t r o n m u l t i p l i e r 

u p t o 

2 0 . 0 m e v 

5 . 0 0 m e v 

4 0 . 0 m e v 

5 . o x 3 u k c . g . c a m p b e l l w i n 

0 : f o r f a s t r e a c t o r s . 
e v a l u a t i o n r e q u i r e m e n t . 

1 u s a m c e l r o y h e c 

a : a c c u r a c y 2 0 p e r c e n t a b o v e 2 5 m e v . 
o : f o r f m i t d o s i m e t r y . 
m : n e w r e q u e s t . 

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 b y i n d c a n d n e a n d c . s e e a p p e n d i x a . 

9 0 t h o r i u m 2 3 2 n e u t r o n e n e r g y s p e c t r u m o f d e l a y e d f i s s i o n n e u t r o n s 

1 0 4 4 2 . x USA s t e e n BET 

0 : n e e d f a s t g r o u p y i e l d s a n d s p e c t r a . 
0 : t o v e r i f y e x i s t i n g e v a l u a t i o n s . 

9 0 t h o r i u m 2 3 2 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 k e v h . g e r w i n 
h . k u e s t e r s 

j u l 
k f k 

q : r a d i a t i o n w i d t h n e e d e d . 

1 0 4 6 j = t o 

9 1 p r o t a c t i n i u m 2 3 1 

1 0 . 0 k e v 

n e u t r o n 

1 g e r h . k u e s t e r s 

c a p t u r e c r o s s s e c t i o n 

1 0 4 7 2 5 . 3 m v 

1 0 4 8 1 . 0 0 m v 

1 0 . 0 m e v 

1 . 0 0 k e v 

u s a l e o n a r d 

0 : r a d i o a c t i v e t a r g e t 3 . 2 8 x 1 1 0 * * 4 ) y r 
0 : f o r c o n t r o l o f u - 2 3 2 p r o d u c t i o n . 

6 9 1 2 1 9 r 

s t e e n b e t 

q : r a d i o a c t i v e t a r g e t 3 . 2 8 x 1 1 0 * * 4 ) y r 
a l s o n e e d r e s o n a n c e p a r a m e t e r s a n d r e s o n a n c e 

i n t e g r a l . 
a : a c c u r a c y r a n g e 5 . t o 1 0 . p e r c e n t . 
o : f o r c a l c u l a t i o n o f f j e l a c t i v i t y i n t h - 2 3 2 c y c - e 

r e a c t o r s . 

9 1 p r o t a c t i n i u m 2 3 1 n e u t r o n e n e r g y s p e c t r u m o f d e l a y e d f i s s i o n n e u t r o n s 

r a d i o a c t i v e t a r g e t 3 . 2 8 x ( 1 0 * * 4 ) y r 
n e e d f a s t g r o u p y i e l d s a n d s p e c t r a . 
t o v e r i f y e x i s t i n g e v a l u a t i o n s . 

9 1 p r o t a c t i n i u m 2 3 3 t o t a l c r o s s s e c t i o n 

u p t o 3 . 0 0 m e v p e e l l e o r l 

q : r a d i o a c t i v e t a r g e t 2 7 . 0 d a y 
0 : f o r t h o r i u m c y c l e r e a c t o r e v a l u a t i o n . 

9 1 p r o t a c t i n i u m 2 3 3 a b s o r p t i o n c r o s s s e c t i o n 

1 0 5 1 2 5 . 3 m v 5 0 0 . e v h . k u e s t e r s 
m a e r k l 

k f k 
s r e 

6 9 2 3 3 3 r 

9 1 p r o t a c t i n i u m 2 3 3 n e u t r o n c a p t u r e c r o s s s e c t i o n 

1 0 5 2 1 . 0 0 m v 

1 0 5 3 5 0 0 . e v 

1 0 0 . e v 

3 . 0 0 m e v 

s t e e n B E T 

q : r a d i o a c t i v e t a r g e t 2 7 . 0 d a y 
r e s o n a n c e p a r a m e t e r s a l s o d e s i r e d . 

o : n e e d e d f o p a n a l y s i s o f t h - 2 3 2 c y c l e t h e r m a l 
r e a c t o r s . 

p . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : f a s t r e a c t o r p r o j e c t 
m : s j 0 s t a n t i a l m o d i f i c a t i o n s . 

1 0 5 4 2 0 . 0 e v 1 5 . 0 m e v j a p r . s h i n d o j a e 7 6 2 2 0 8 r 

0 : f o r b u r n - u p c a l c u l a t i o n o f t h o r i u m f u e l e d t h e r m a l 
r e a c t o r s . 
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9 1 p r o t a c t i n i u m 2 3 3 n e u t r o n c a p t u r e c r o s s s e c t i o n ( c o n t i n u e d ) 

2 5 . 3 m v 1 . 0 0 e v h . t e l l i e r s a c 

a : a c c u r a c y q u o t e d i s f o r a c o n f i d e n c e 
o : f o r t h o r i u m f u e l c y c l e s t u d i e s . 
m : n e w r e q u e s t . 

8 1 2 0 5 1 r 

l i m i t o f 9 0 p c 

9 1 p r o t a c t i n i u m 2 3 3 f i s s i o n c r o s s s e c t i o n 

1 0 5 6 5 0 0 . e v 3 . 0 0 m e v 1 5 . o x p . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
o : f a s t r e a c t o r p r o j e c t 
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 . 

9 1 p r o t a c t i n i u m 2 3 3 a b s o r p t i o n r e s o n a n c e i n t e g r a l 

1 0 5 7 0 . 5 0 e v 1 0 . o x h . k u e s t e r s 
m a e r k l 

k f k 
s r e 

9 1 p r o t a c t i n i u m 2 3 4 t o t a l c r o s s s e c t i o n 

2 5 . 3 m v 2 0 . 0 m e v 5 . o x i n d s . b . g a r g t r m 

o : r e q u i r e d f o r t h o r i u m f u e l - c y c l e s t u d i e s . 

9 1 p r o t a c t i n i u m 2 3 4 e l a s t i c c r o s s s e c t i o n 

2 5 . 3 m v 2 0 . 0 m e v i n d s . b . g a r g t r m 

o : r e q u i r e d f o r t h o r i u m f u e l - c y c l e s t u d i e s . 

9 1 p r o t a c t i n i u m 2 3 4 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 s . b . g a r g t r m 

0 : r e q u i r e d f o r t h o r i u m f u e l - c y c l e s t u d i e s . 

7 5 3 0 1 8 r 

9 1 p r o t a c t i n i u m 2 3 4 c a 3 t u r e c r o s s s e c t i o n 

2 5 . 3 m v 2 0 . 0 m e v i n d s . s . g a r g t r m 

o : r e q u i r e d F O R t h o r i u m f u e l - C Y C L E s t u d i e s . 

9 1 p r o t a c t i n i u m 2 3 4 n e u t r o n f i s s i o n c r o s s s e c t i o n 

2 5 . 3 m v 2 0 . 0 m e v i n d s . b . g a r g t r m 

o : r e q u i r e d f o r 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 c a p t u r e c r o s s s e c t i o n 

1 0 6 3 1 . 0 0 m v 1 . 0 0 k e v 

a : 0: 

s t e e n b e t 

r a d i o a c t i v e t a r g e t 7 2 y r 
a l s o n e e d r e s o n a n c e p a r a m e t e r s a n d r e s o n a n c e 

i n t e g r a l . 
a c c u r a c y r a n g e 2 . t o 5 . p e r c e n t . 
f o r c a l c u l a t i o n o f f u e l a c t i v i t y i n t h - 2 3 2 c y c l e 

r e a c t o r s . 

1 0 6 4 1 . 0 0 k e v 3 . 0 0 m e v p . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
o : e v a l u a t i o n s u f f i c i e n t 
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 . 

7 9 2 0 2 8 r 

9 2 u r a n i u m 2 3 2 f i s s i o n c r o s s s e c t i o n 

1 0 6 5 1 . 0 0 k e v 3 . 0 0 m e v p . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : e v a l u a t i o n s u f f i c i e n t 
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 . 

9 2 u r a n i u m 2 3 3 h a l f l i f e 

a : r a d i o a c t i v e t a r g e t l . 5 9 2 x ( 1 0 * * 5 ) y r 
o : v e r i f i c a t i o n o f l a t e s t m e a s u r e m e n t s d e s i r e d . 

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 b y 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 3 s p o n t a n e o u s a l p h a h a l f l i f e 

1 0 6 7 1 . 1 u s a 7 6 1 1 1 9 r 

o : r a i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r . 
o : f o r m a s s d e t e r m i n a t i o n o f f i s s i o n a b l e d e p o s i t s . 
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9 2 U R A N I U M 2 3 3 n e u t r o n t o t a l c r o s s s e c t i o n 

1 0 6 8 1 . 0 0 m v 

1 0 6 9 6 0 . 0 e v 

2 . 0 0 e v 

1 0 0 . k e v 

q : r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
o : n e e d e d f o r t h e r m a l c r o s s s e c t i o n e v a l u a t i o n . 

s t e w a r t l a s 7 9 1 0 0 1 r 

q : r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
0 : n e e d e d t o c o v e r t h e u n r e s o l v e d r a n g e a n d o v e r l a p 

t h e r e c e n t a n l d a t a w h i c h b e g i n s a t a 2 k e v . 

9 2 u r a n i u m 2 3 3 e n e r g y d i f f e r e n t i a l i n e l a s t i c c r o s s s e c t i o n 

1 0 7 0 4 0 . 0 k e v 7 . 0 0 m e v u s a s m i t h a n l 

o : r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
a : a c c u r a c y r a n g e 1 0 . t o 2 0 . p e r c e n t . 

a c c u r a c y o f 5 - 1 0 p e r c e n t a b o v e 0 . 5 m e v . 

6 7 1 0 8 6 r 

9 2 u r a n i u m 2 3 3 e n e r g y - a n g l e d i f f e r e n t i a l i n e l a s t i c c r o s s s e c t i o n 

5 . 0 0 m e v 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 . 

6 9 2 3 3 9 r 

9 2 u r a n i u m 2 3 3 c a p t u r e c r o s s s e c t i o n 

1 0 7 2 2 5 . 3 m v 1 . 0 0 m e v g e r 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 . 

6 9 2 3 5 0 r 

1 0 7 3 1 . 0 0 m e v 1 0 . 0 m e v h . g e r w i n 

Q : A L P H A A L S O U S E F U L , 
o : A C C U R A C Y I N S U F F I C I E N T . 

6 9 2 3 5 2 r 

1 0 . 0 k e v h . t e l l i e r s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
o : e v a l u a t i o n p r o b a b l y n o t s u f f i c i e n t . 
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 . 

1 0 7 5 1 . 0 0 m v 0 . 5 0 e v 

Q : R A D I O A C T I V E T A R G E T 1 . 5 9 2 X 1 1 0 * * 5 ) YR 
o : V E R I F I C A T I O N OF R E C E N T O R N L R E S U L T S D E S I R E D . 

1 0 7 6 0 . 5 0 e v 2 . 0 0 e v a s t e e n b e t 7 4 

o : r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
n : v e r i f i c a t i o n o f r e c e n t o r n l r e s u l t s d e s i r e d . 

1 0 7 7 1 0 0 . e v 1 . 5 0 m e v 

q : r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
m o s t i m p o r t a n t b e l o w 0 . 5 m e v . 

a : a c c u r a c y r a n g e 5 . t o 1 0 . p e r c e n t . 

1 0 7 8 5 0 0 . e v 3 . 0 0 m e v 1 0 . O X p . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : f a s t r e a c t o r p r o j e c t 
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 . 

7 6 2 1 4 3 r 

1 0 7 9 6 0 . 0 e v 

1 0 8 0 1 . 0 0 m e v 

1 0 8 1 2 5 . 3 m v 

1 0 8 2 2 5 . 3 m v 

5 0 0 . k e v 

2 0 . 0 m e v 

1 . 0 0 m e v 

1 . 0 0 e v 

S T E W A R T L A S 7 9 1 0 0 2 r 

a : r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
a : a c c u r a c y r a n g e 5 . t o 8 . p e r c e n t . 
o : n e e d e d t o c o v e r t h e u n r e s o l v e d r a n g e a n d t o e x t e n d 

t o h i g h e r e n e r g i e s . 
n o d a t a a v a i l a b l e a b o v e 2 k e v e x c e p t a l p h a 

m e a s u r e m e n t s o f d i v e n . 

n . a s a n o s a e 7 9 2 0 8 3 r 

a : e x d e r i m e n t a l d a t a r e q u i r e d . 

j h . k u e s t e r s k f k 

h . t e l l i e r s a c 

a : t h e q u o t e d a c c u r a c y i s f o r a c o n f i d e n c e l i m i t 
o f 9 0 p e r c e n t 

o : f o r t h o r i u m f u e l c y c l e s t u d i e s . 
m : n e w r e q u e s t . 

9 2 U R A N I U M 2 3 3 n e u t r o n n , 2 n 

1 0 8 3 u p t o 1 5 . 0 m e v 1 0 . x 2 u s a h e m m i g d o e 6 7 1 0 8 8 r 

q : r a d i o a c t i v e t a r g e t 1 . 5 9 2 x 1 1 0 * * 5 ) y r 
o : f o r c o n t a m i n a t i o n o f u - 2 3 3 b y u - 2 3 2 . 

1 0 8 4 u p t o 1 5 . 0 m e v 1 0 . o x 1 f r c . = h i l i s b r c 6 9 2 3 4 1 r 

1 0 8 5 u p t o 1 5 . 0 m e v 1 0 . o x 2 f r l . c o s t a c a d 7 9 2 0 3 0 r 

o : i n - a n d o u t - o f - c o r e c y c l e 
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9 2 U R A N I U M 2 3 3 NEUTRON ( C O N T I N U E D ) 

1066 2 0 . 0 m e v j a p n . a s a n o s a e 

o : e x p e r i m e n t a l d a t a w a n t e d . 

9 2 u r a n i u m 2 3 3 NEUTRON e n e r g y - a n g l e d i f f . 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 . 0 0 m e v s t e w a r t l a s 

o : R A D I O A C T I V E T A R G E T 1 . 5 9 2 X ( 1 0 * * 5 ) YR 
A B S O L U T E CROSS S E C T I O N S R E Q U I R E D . 
MEASURE AT S E V E R A L ANGLES AND D E T E C T _ 3 w ENERGY 

N E U T R O N S . 
a : a c c u r a c y r a n g e 5 . t o 1 0 . p e r c e n t . 

9 2 u r a n i u m 2 3 3 f i s s i o n c r o s s s e c t i o n 

1 . 0 0 k e v 1 0 . 0 m e v h e m m i g d o e 6 9 1 2 2 6 r 

q : 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
r a t i o t o u - 2 3 5 f i s s i o n w a n t e d . 

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 : 3 . p e r c e n t . 
a c c u r a c y o f 2 - 3 p e r c e n t u s e f u l . 
e n e r g y c a l i b r a t i o n - 1 p e r c e n t . 

2 5 . 3 m v 5 0 . 0 e v 2 . O X GER H . G E R W I N 6 9 2 3 4 2 r 

5 0 . 0 e v 

5 0 0 . e v 

1 0 . 0 m e v 

3 . 0 0 m e v 

h . g e r w i n 6 9 2 3 4 3 r 

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 . 0 p e r c e n t . 
0 : s p e c t r u m i n d e x . 

P . H A M M E R c a d 

a : t h i s a c c u r a c y c o n c e r n s t h e f i s s i o n r a t i o u - 2 3 3 
u - 2 3 5 . 

a c c u r a c y o f 2 p e r c e n t n e e d e d b e t w e e n 1 0 k e v a n d 
1 m e v . 

q u o t e d a c c u r a c i e s a r e a t 2 s t a n d a r d d e v i a t i 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 . 

1 0 . 0 k e v h . t e l l i e r s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
m : s u b s t a n t i a l m o d i f i c a t i o n s . 

s t a t u s -

6 0 . 0 e v 

2 0 . 0 m e v 

1 0 0 . k e v 

s t e e n b e t 

s t e w a r t l a s 

7 8 1 1 6 » r 

a : R A D I O A C T I V E T A R G E T 1 . 5 9 2 X 1 1 0 * * 5 ) YR 
A : ACCURACY WANTED - 1 PERCENT b e l o w 1 0 0 E V . 

5 p e r c e n t a b o v e . 
o : f o r t h e r m a l r e a c t o r a n a l y s i s . 

a : 
o : 

r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
m e a s u r e m e n t s r e l a t i v e t o u - 2 3 5 n o t d e s i r e d d u e t 

l a r g e c r o s s s e c t i o n f l u c t u a t i o n s . 
a c c u r a c y r a n g e 5 . t o 8 . p e r c e n t . 
n e e d e d t o c o v e r t h e u n r e s o l v e d r a n g e a n d o v e r l a p 

t h e r a t i o m e a s u r e m e n t s o f c a r l s o n . 

u n d e r c o n t i n u o u s r e v i e w b y i n d c a n d n e a n d c . s e e 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 3 c a p t u r e t o f i s s i o n r a t i o ( a l p h a ) 

1 0 9 5 0 . 5 0 E V 1 0 . 0 k e v 

1 0 . 0 k e v 2 0 . 0 m e v 

s t e e n b e t 6 2 1 0 3 9 r 

r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
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 . 
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 t o r e s o l v e 

d i s c r e p a n c i e s . 
w a n t e t a t o - 0 . 2 5 p e r c e n t b e l o w 3 e v ( 1 p e r c e n t 

u s e f u l b e l o w 1 e v ) , 1 p e r c e n t f r o m 3 0 e v t o 1 
k e v ( 5 p e r c e n t u s e f u l ) . 

w a n t e t a t o 2 p e r c e n t f r o m 1 - 3 0 k e v . 
w a n t v e r i f i c a t i o n o f r e c e n t o r n l a n d b e t t i s w o r k . 

S T E E N b e t 

q : r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 o * * 5 ) y r 
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 . 
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 t o r e s o l v e 

d i s c r e p a n c i e s . 
a : a c c u r a c y r a n g e 5 . t o 1 0 . p e r c e n t . 

w a n t e t a t o - 0 . 2 5 p e r c e n t b e l o w 3 e v ( 1 p e r c e n t 
u s e f u l b e l o w 1 e v ) . 1 p e r c e n t f r o m 3 0 e v t o 1 
k e v ( 5 p e r c e n t u s e f u l ) . 

w a n t e t a t o 2 p e r c e n t f r o m 1 - 3 0 k e v . 
0 : w a n t v e r i f i c a t i o n o f r e c e n t o r n l a n d b e t t i s w o r k . 

5 . 0 0 m v 0 . 5 0 e v 

o: 

S T E E N b e t 

r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
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 . 
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 t o r e s o l v e 

d i s c r e p a n c i e s . 
a c c u r a c y r a n g e 2 . t o 8 . p e r c e n t . 
w a n t e t a t o - 0 . 2 5 p e r c e n t b e l o w 3 e v i 1 p e r c e n 1 

u s e f u l b e l o w 1 e v ) , 1 p e r c e n t f r o m 3 0 e v t o 1 
k e v ( 5 p e r c e n t u s e f u l ) . 

w a n t e t a t o 2 p e r c e n t f r o m 1 - 3 0 k e v . 
w a n t v e r i f i c a t i o n o f r e c e n t o r n l a n d b e t t i s w o r k 
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9 2 U R A N I U M 2 3 3 NEUTRON c a ° t u r e t o f i s s i o n r a t i o ( a l p h a ) ( C O N T I N U E D ) 

1 . 0 0 k e v 3 . 0 0 m e v s m i t h a n l 

r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
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 . 
a c c u r a c y r a n g e 1 0 . t o 2 0 . p e r c e n t . 
w a n t e t a t o 2 p e r c e n t f r o m 1 - 3 0 k e v . 

1 0 9 9 i . 0 0 k e v 3 . 0 0 m e v 2 u s a h e m m i g d o e 6 7 1 0 9 0 r 

a : r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
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 . 

a : a c c u r a c y r a n g e 1 0 . t o 2 0 . p e r c e n t . 
w a n t e t a t o 2 p e r c e n t f r o m 1 - 3 0 k e v . 

1 1 0 0 1 . 0 0 k e v 1 0 0 . k e v 5 . o x 3 u k c . g . c a m p b e l l w i n 6 9 2 3 4 6 r 

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

9 2 u r a n i u m 2 3 3 n e u t r o n n e u t r o n s e m i t t e d p e r n e u t r o n a b s o r p t i o n ( e t a ) 

1 1 0 1 1 0 . 0 m v 0 . 2 0 e v 0 . 5 x 2 u k j . f e l l w i n 6 9 2 3 4 5 9 

a : v a l u e r e l a t i v e t o 2 5 . 3 m v e t a w a n t e d . 
a . - a c c u r a c y i s f o r a v e r a g e v a l u e s i n 0 . 0 2 e v s t e p s . 
o : f o r t h e r m a l r e a c t o r s . 

1 1 0 2 1 . 0 0 m v 1 . 0 0 e v . 4 x 1 u s a s t e e n b e t 7 4 1 1 1 3 r 

q : r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
t h e r m a l v a l u e a n d s h a p e n e e d e d . 

o : t o v e r i f y m a n g a n e s e b a t h r e s u l t s . 

s t a t u s 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 b y 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 3 n e u t r 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 ( n j b a r ) 

1 1 0 3 1 . 0 0 m v 3 0 . 0 e v . 2 5 x 1 u s a s t e e n b e t 6 9 1 4 4 3 r 

q : r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
m e a s u r e m e n t r e l a t i v e t o u - 2 3 5 a n d p u - 2 3 9 

p r e f e r r e d . 
l o w e n e r g y s t r u c t u r e m a y b e i m p o r t a n t . 

0 : n e e d e d t o r e s o l v e d i s c r e p a n c i e s i n t h e r m a l 
p a r a m e t e r s a n d b r e e d i n g p r e d i c t i o n . 

3 0 . 0 e v 1 . 0 0 k e v 1 . x 1 u s a s t e e n b e t 

r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
m e a s u r e m e n t r e l a t i v e t o u - 2 3 5 a n d p u - 2 3 9 

p r e f e r r e d . 
l o w e n e r g y s t r u c t u r e m a y b e i m p o r t a n t . 
n e e d e d t o r e s o l v e d i s c r e p a n c i e s i n t h e r m a l 

p a r a m e t e r s a n d b r e e d i n g p r e d i c t i o n . 

1 1 0 5 1 . 0 0 k e v 1 0 . 0 k e v 2 . x 1 u s a s t e e n b e t 6 9 1 4 4 5 r 

q : r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
m e a s u r e m e n t r e l a t i v e t o u - 2 3 5 a n d p u - 2 3 9 

p r e f e r r e d . 
l o w e n e r g y s t r u c t u r e m a y b e i m p o r t a n t . 

0 : n e e d e d t o r e s o l v e d i s c r e p a n c i e s i n t h e r m a l 
p a r a m e t e r s a n d b r e e d i n g p r e d i c t i o n . 

1 1 0 6 3 0 . 0 k e v 1 0 . 0 m e v 1 . o x 2 g e r h . g e r w i n j u l 6 9 2 4 8 6 r 

s t a t u s 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 b y 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 3 _ n e u t r o n d e l a y e d n e u t r o n s e m i t t e d p e r f i s s i o n 

1 1 0 7 2 5 . 3 m v 5 . x 1 u s a s t e e n b e t 7 4 1 1 1 6 r 

q : r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( 1 0 * * 5 ) y r 
o : t o 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 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 b y i n o c . s e e a p p e n d i x a . 

9 2 u r a n i u m 2 3 3 n e u t r o n e n e r g y s p e c t r u m o f f i s s i o n n e u t r o n s 

1 1 0 8 2 5 . 3 m v 1 . x 1 u s a s t e e n b e t 7 8 1 1 8 5 r 

q : r a d i o a c t i v e t a r g e t 1 . 5 9 2 x ( i 0 * * 5 ) y r 
n e e d s h a p e o f n e u t r o n e n e r g y d i s t r i b u t i o n f r o m 

1 0 0 k e v t o 1 5 m e v . 
a : r e l a t i v e p e a k t o i p e r c e n t . 
o : n e e d e d f o r c r i t i c a l i t y c a l c u l a t i o n s . 

1 0 0 . k e v 2 . o x 3 u k c . g . c a m p b e l l w i n 7 9 2 1 2 3 r 

a : 2 p e r c e n t a c c u r a c y o n m e a n f i s s . s p e c t r u m e n e r g y . 
1 0 p e r c e n t a c c u r a c y w a n t e d o n n u m b e r o f n e u t r o n s 
a b o v e 5 m e v a n d o n n u m b e r b e l o w 0 . 2 5 m e v . 

o : f o r f a s t r e a c t o r s . 
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9 2 U R A N I U M 2 3 3 NEUTRON F I S S I O N PRODUCT MASS Y I E L D SPECTRUM 

2 5 . 3 MV 

2 5 . 3 MV 

W . H . W A L K E R 7 1 1 8 0 1 R 

a : Y I E L D OF X E - 1 3 5 W A N T E D . 
0 : 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 . 

S T E E N 
F E I N E R 

B E T 
K A P 

R A D I O A C T I V E T A R G E T 1 . 5 9 2 X < 1 0 * * 5 ) YR 
N U C L I D E S OF I N T E R E S T ARE Y - 8 9 . S R - 9 0 , M O - 9 5 , 

T C - 9 9 . R H - 1 0 3 , R H - 1 0 5 . X E - 1 3 5 . C S - 1 3 5 . 
X E - 1 3 6 . C S - 1 3 7 , L A - 1 3 9 . P R - 1 4 1 . P M - 1 4 7 , 
N D - 1 4 7 , S M - 1 4 9 . S M - 1 5 1 , S M - 1 5 2 AND E U - 1 5 3 . 

OATA NEEDED TO I M P R O V E ACCURACY OF P R E D I C T E D 
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 . SEE A P P E N D I X A . 

9 2 U R A N I U M 2 3 3 NEUTRON RESONANCE P A R A M E T E R S 

1 1 1 2 2 5 . 3 MV 1 0 0 . EV S M I T H 
H E M M I G 

ANL 
DOE 

Q : R A D I O A C T I V E T A R G E T 1 . 5 9 2 X 1 1 0 * * 5 ) YR 
M U L T I L E V E L P A R A M E T E R S . S T A T I S T I C A L D I S T R I B U T I O N S 

I N EV R A N G E . 
O : FOR THERMAL BREEDER C A L C U L A T I O N S . 

1 1 1 3 1 0 0 . EV 5 . 0 0 KEV S M I T H 
H E M M I G 

A N L 
DOE 

6 7 1 2 0 0 R 

R A D I O A C T I V E T A R G E T 1 . 5 9 2 X ( 1 0 * * 5 ) YR 
M U L T I L E V E L P A R A M E T E R S , S T A T I S T I C A L D I S T R I B U T I O N S 

I N EV R A N G E . 
ACCURACY RANGE 2 0 . TO 3 0 . P E R C E N T . 
FOR THERMAL BREEDER C A L C U L A T I O N S . 

9 2 U R A N I U M 2 3 4 SPONTANEOUS A L P H A H A L F L I F E 

USA G I L L I A M N B S 7 5 1 1 2 0 R 

0 : FOR MASS D E T E R M I N A T I O N OF F I S S I O N A B L E D E P O S I T S . 

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

1 1 1 5 1 . 0 0 M V 2 . 0 0 E V 3 . X 2 U S A 

0 : 

S M I T H ANL 

TO E V A L U A T E I SO TOPE B U I L D U P I N 

6 9 1 4 0 0 R 

THERMAL R E A C T O R S . 

1 1 1 6 2 . 0 0 EV 1 0 . 0 KEV 6 . X 2 USA 

o : 

S M I T H ANL 

TO E V A L U A T E I S O T O P E B U I L D U P I N 

6 9 1 4 01R 

THERMAL R E A C T O R S . 

1 1 1 7 1 0 . 0 KEV 1 . 0 0 MEV 1 0 . X 2 USA S M I T H ANL 6 9 1 4 0 2 R 

o : TO E V A L U A T E I S O T O P E B U I L D U P I N THERMAL R E A C T O R S . 

1 1 1 8 1 . 0 0 MEV 1 0 . 0 m e v 2 0 . X 2 USA 

o : 

S M I T H ANL 

TO E V A L U A T E I S O T O P E B U I L D U P I N 

6 9 1 4 0 3 R 

THERMAL R E A C T O R S . 

1 1 1 9 1 . 0 0 EV 1 0 . 0 m e v 1 5 . OX 2 g e r H . G E R W I N J U L 6 9 2 3 5 6 R 

1 1 2 0 u p t o 1 0 . 0 k e v 5 . o x 3 f r 

a : 

H . T E L L I E R SAC 

QUOTED ACCURACY AT 2 S T A N D A R D 
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 3 2 0 9 4 R 

D E V I A T I O N S . 

1 1 2 1 1 . 0 0 k e v 3 . 0 0 m e v 5 0 . o x 3 f r 

a : 
o : 
m : 

p . h a m m e r c a d 

q u o t e d a c c u r a c y a t 2 s t a n d a r d 
e v a l u a t i o n s u f f i c i e n t 
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 9 2 0 3 1 r 

D E V I A T I O N S . 

9 2 U R A N I U M 2 3 4 NEUTRON n , 2 n 

1 1 2 2 u p TO 1 5 . 0 MEV 1 0 . o x 1 f r j . s a l v y b r c 6 8 2 0 5 0 R 

9 2 U R A N I U M 2 3 4 n e u t r o n n , 3 n 

1 1 2 3 J P TO 1 5 . 0 MEV 1 5 . o x 1 f r J . S A L V Y BRC 6 8 2 0 5 1 R 

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

1 1 2 4 4 . 0 0 MEV 1 0 . 0 MEV GER H . G E R W I N J U L 

0 : SPECTRUM I N D E X . 

1 1 2 5 1 . 0 0 KEV 3 . 0 0 MEV 5 0 . O X P . H A M M E R CAD 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
0 : E V A L U A T I O N S U F F I C I E N T 
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 . 
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9 2 U R A N I U M 2 3 4 N E U T R O N E N E R G Y S P E C T R U M O F D E L A Y E D F I S S I O N N E U T R O N S 

Q : N E E D F A S T G R O U P Y I E L D S A N D S P E C T R A . 
0 : NO M E A S U R E M E N T S A V A I L A B L E . 

FOR N O N - D E S T R U C T I V E A S S A Y O F U - 2 3 3 - T H - 2 3 2 F U E L 

9 2 U R A N I U M 2 3 5 S P O N T A N E O U S A L P H A H A L F L I F E 

U S A G I L L I A M N B S 7 6 1 1 2 1 R 

0 : FOR M A S S D E T E R M I N A T I O N OF F I S S I O N A B L E D E P O S I T S . 

9 2 U R A N I U M 2 3 5 N E U T R O N T O T A L C R O S S S E C T I O N 

1 1 2 8 1 . 0 0 MV 1 . 0 0 E V - . 5 X U S A L E O N A R D BNW 7 6 1 0 8 3 R 

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

9 2 U R A N I U M 2 3 5 N E U T R O N E L A S T I C C R O S S S E C T I O N 

J . F E L L W I N 6 9 2 3 6 0 R 

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 : F O R L O N G T E R M I M P R O V E M E N T O F 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 . 

1 1 3 0 1 . 0 0 K E V 1 5 . 0 MEV 1 0 . O X F R A . M I C H A U D O N BR C 

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

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 9 2 U R A N I U M 2 3 5 

1 1 3 1 1 . 0 0 M E V 5 . 0 0 MEV 2 0 . X U S A S M I T H 
H E M M I G 

A N L 
DOE 

6 9 1 2 3 7 R 

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 : . 5 M E V . 
0 : N E E D E D F O R A N A L Y Z I N G F A S T C R I T I C A L E X P E R I M E N T S . 

1 1 3 2 1 . 0 0 K E V 1 5 . 0 MEV 1 0 . O X 1 FR 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 . 

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

7 4 2 0 6 8 R 

9 2 U R A N I U M 2 3 5 N E U T R O N 

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

0 : F A S T C R I T I C A L S Y S T E M S . 
M : S U B S T A N T I A L M O D I F I C A T I O N S . 

C 9 2 3 6 3 R 

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

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

1 1 3 5 8 0 0 . k e v 5 . 0 0 m e v L . N . U S A C H E V F E I 

F R O M 0 . 8 - 1 . 4 MEV A C C U R A C Y 1 5 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 7 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 . 
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 MORE D E T A I L S E E I N T R O D U C T I O N . 

9 2 U R A N I U M 2 3 5 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 1 3 7 5 0 . 0 K E V 

1 5 . 0 MEV 

6 . 0 0 M E V 1 0 . X 

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

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 S O F U - 2 3 8 ( 7 P E R C E N T A C C U R A C Y ) A N D OF 
P U - 2 4 0 OR N P — 2 3 7 ( 1 0 P E R C E N T A C C U R A C Y ) W A N T E D . 

E X C I T A T I O N C R O S S S E C T I O N F O R LOW L Y I N G L E V E L S 
R E Q U E S T E D W I T H 1 5 P E R C E N T A C C U R A C Y . 

T E M P E R A T U R E S OF T H E I N E L A S T I C S C A T T E R I N G S P E C T R A 
A S W E L L A S D I R E C T A N D P R E - E Q U I L I B R I U M M E C H A N I S M 
C O N T R I B U T I O N S I N T H E C O N T I N U U M A R E O F 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 . 

S M I T H 
H E M M I G 

A N L 
d o e 

A B S O L U T E S P E C T R A AT 3 0 D E G R A N D 7 5 DEGR MAY 
S U F F I C E . 

LOW E N E R G Y ( < 3 0 0 K E V ) N E U T R O N S M U S T B E I N C L U D E D . 
I N C I D 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 . 
D E L T A E ( N ' ) = 1 0 P E R C E N T . 

9 2 U R A N I U M 2 3 5 E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

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

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

8 5 



9 2 u r a n i u m 2 3 5 n e u t r o n c a p t u r e c r o s s s e c t i o n 

1 1 3 9 1 . 0 0 m e v 1 0 . 0 m e v S . K A T S U R A G I 
H . M A T S U N O B U 

j a e 
s a e 

a : A L P H A A L S O W A N T E D . 
A : R E Q U I R E D A C C U R A C Y -

R E S O L U T I O N - 1 T O 2 
0 : F O R F A S T R E A C T O R S . 

N U C L E A R D A T A E V A L U A T I O N . 
N O E X P E R I M E N T A L D A T A A B O V E 2 . 6 M E V . 

5 T O 1 0 P E R C E N T . 
P E R C E N T . 

1 0 . 0 k e v 1 0 . 0 M E V H . G E R W I N 

A : A C C U R A C Y T O O B T A I N 1 P E R C E N T I N A L P H A . 
0 : A N A L Y S I S O F C R I T I C A L E X P E R I M E N T S . 

1 . 0 0 m v 1 . 0 0 e v 

Q : 
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 A T L O W E N E R G Y . 
T O R E S O L V E D I S C R E P A N C I E S I N T H E R M A L P A R A M E T E R S . 

2 0 0 . e v 5 0 0 . k e v h . h a e g g b l o m 

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

3 . 0 0 M E V F R A . M I C H A U D O N B R C 

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

5 . 0 0 k e v 1 0 . 0 m e v C C P L . N . U S A C H E V F E I 

F R O M 5 . 0 - 1 0 0 K E V A C C U R A C Y 3 . 7 ° E R C E N T . 
F R O M 0 . 1 - 0 . 8 M E V A C C U R A C Y 1 0 P E R C E N T . 
F R O M 0 . 8 - 4 . 5 M E V A C C U R A C Y 5 0 ° 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 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 . 

9 2 u r a n i u m 2 3 5 N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

1 1 4 5 1 . 0 0 K E V 1 5 . 0 m e v F R A . M I C H A U D O N 

0 : F O R S H I E L D I N G . 

9 2 u r a n i u m 2 3 5 

1 5 . 0 m e v f r a . m i c h a u d o n b r c 

0 : f o r c r i t i c a l a s s e m b l i e s . 

9 2 u r a n i u m 2 3 5 N E U T R O N F I S S I O N C R O S S S E C T I O N 

1 1 4 7 1 . 0 0 E V 1 . 0 0 k e v U S A B H A T B N L C 9 1 2 4 1 R 

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

1 1 4 8 1 0 . 0 k e v 

1 1 4 9 1 . 0 0 k e v 

1 1 5 0 1 . 0 0 k e v 

2 0 . 0 m e v 

1 4 . 0 M E V 

2 0 . 0 k e v 

p o e n i t z 6 9 1 2 4 5 r 

Q : E X C I T A T I O N F U N C T I O N W I T H A B S O L U T E C A L I B R A T I O N A T 
S E V E R A L E N E R G I E 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 m i t h 
h e m m i g 

A N L 
d o e 

q : r a t i o t o h i n . p ) a n d 8 - 1 o i n , a l p h a ) w a n t e d . 

h e m m i g 
d o n c a l s 

DO E 
w e w 

a : A B S O L U T E V A L U E S R E Q U I R E D . 
A : A C C U R A C Y O F 3 - 5 P E R C E N T U S E F U L , 
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 A N O F O R U S E A S 

S T A N D A R D . 

1 1 5 1 2 0 . 0 k e v 2 . 0 0 M E V H E M M I G 
D O N C A L S 

D O E 
w e w 

a : A B S O L U T E V A L U E S R E Q U I R E D . 
A : A C C U R A C Y O F 3 - 5 P E R C E N T U S E F U L . 
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 A N D F O R U S E A S 

S T A N D A R D . 

1 1 5 2 3 . 0 0 M E V 1 4 . 0 M E V 2 . X 1 U S A H E M M I G D O E 6 9 1 4 5 1 R 
D O N C A L S WEW 

a : A B S O L U T E V A L U E S R E Q U I R E D . 
A : A C C U R A C Y O F 3 - 5 P E R C E N T U S E F U L , 
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 A N D F O R U S E A S 

S T A N D A R D . 

1 0 0 . E V 1 0 . 0 m e v h . g e r w i n J U L 

A C C U R A C Y 5 P E R C E N T F O R 1 0 0 E V -
2 P E R C E N T F O R 1 0 K E V - 1 M E V 
A N O 5 P E R C E N T F O R 1 - 1 0 M E V . 

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 . 

1 1 5 4 1 . 0 0 M E V 5 . 0 0 M E V 1 . 5 X 2 U K C . G . C A M P B E L L W I N 6 9 2 3 6 8 R 

A : A C C U R A C Y F O R A V E R A G E V A L U E O F T H E E R R O R B E T W E E N 
E A N D 2 E . 

0 : S T A N D A R D 
M : S U B S T A N T I A L M O D I F I C A T I O N S . 
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9 2 u r a n i u m 2 3 5 n e u t r o n f i s s i o n c r o s s s e c t i o n ( c o n t i n u e d ) 

1 1 5 5 2 0 0 . e v 5 0 0 . k e v 2 . o x 2 s w o h . h a e g g b l o m a e 6 9 2 4 9 6 r 

o : f a s t r e a c t o r c a l c u l a t i o n s . 

1 1 5 6 5 . 0 0 k e v 7 . 0 0 m e v 2 . o x 2 c c p m . n . n i k o l a e v f e i 7 1 4 0 0 7 r 

a : b e l o w 2 0 k e v m e a s u r e m e n t s o f t r a n s m i s s i o n c u r v e s 
b y f l a t r e s p o n s e d e t e c t o r a n d b y s e l f d e t e c t i o n 
m e t h o d w i t h f i s s i o n d e t e c t o r w a n t e d f o r 
s e l f s h i e l d i n g e v a l u a t i o n . 

t h e s e c u r v e s m u s t b e m e a s u r e d w i t h a t t e n u a t i o n s 0 = 
t h e p r i m a r y b e a m d o w n t o 1 . p e r c e n t . 

a v e r a g e c s i n f i s s i o n n e u t r o n s p e c t r u m o f c f - 2 5 2 
t i m e s n u - b a r o f c f - 2 5 2 i s o f g r e a t i n t e r e s t f o r 
r e d u c i n g t h e d e p e n d e n c e o f t h e a c c u r a c y o f n e u -
t r o n p r o d u c t i o n c a l c u l a t i o n s u p o n t h e a c c u r a c y 
o f t h e c f - 2 5 2 n u - b a r s t a n d a r d ( r e q u i r e d a c c u r a c y 
1 p e r c e n t ) . 

a " . a c c u r a c y d e t e r m i n e d 3 y u s e o f t h i s c r o s s s e c t i o n 
a s s t a n d a r d i n f i s s i o n a n d c a p t u r e m e a s u r e m e n t s 
f o r o t h e r i s o t o p e s . 

i f m e a s u r e m e n t i s a b s o l u t e a n d p u - 2 3 9 a n d u - 2 3 8 
f i s s i o n c r o s s s e c t i o n s a r e m e a s u r e d r e l a t i v e t o 
u - 2 3 5 f i s s i o n , t h e n 2 . 0 p e r c e n t a c c u r a c y i s 
r e q u i r e d . 

b e s t a c c u r a c y o f 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 m e v r e g i o n b e c a u s e o f u - 2 3 8 f i s s i o n c r o s s 
s e c t i o n n o r m a l i z a t i o n . 

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 . 
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 , w h e n a t l e a s t t h r e e 

m e a s u r e m e n t s w i t h d i f f e r e n t m e t h o d s a g r e e w i t h i n 
r e q u e s t e d a c c u r a c y . 

S T A T U S -

1 . 0 0 m v 1 . 0 0 e v 

q : s h a p e e s p e c i a l l y i m p o r t a n t a t l o w e n e r g y . 

u p t o 1 5 . 0 m e v 1 f p a . m i c h a u d o n b r c 7 4 2 0 7 3 r 

A : ACCURACY 3 PERCENT TO 1 K E V , 2 ° E R C E N T A B O V E , 
o : FOR C R I T I C A L A S S E M B L I E S . 

5 . 0 0 k e v 1 0 . 0 m e v 2 c c p l . n . u s a c h e v f e i 7 5 4 0 0 8 r 

a : f r o m 5 . 0 - 1 0 0 k e v a c c u r a c y 1 . 2 p e r c e n t . 
f r o m 0 . 1 - 0 . 8 m e v a c c u r a c y 1 . 1 p e r c e n t . 
f r o m 0 . 8 - 4 . 5 m e v a c c u r a c y 1 . 4 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 . 
s t a n d a r d c s a b o v e 1 0 0 k e v . 
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 1 6 0 5 . 0 0 m v 1 . 0 0 e v 

7 . 5 0 e v 1 1 . 5 e v 

0 : n e e d e d a s a r e f e r e n c e s t a n d a r d f o r c r o s s s e c t i o n 
m e a s u r e m e n t f o r t h e r m a l r e a c t o r s . 

o : F O R N O R M A L I Z A T I O N O F U - 2 3 5 M E A S U R E M E N T S . 

1 . 0 0 m e v 5 . 0 0 m e v 3 . o x 1 g e r h . k u e s t e r s k f k 7 9 2 1 8 8 r 

o : a n e v a l u a t i o n i s r e q u i r e d f o r t h e e n e r g y r a n g e 
1 0 0 e v t o 5 m e v . 

1 4 . 0 m e v 4 0 . 0 m e v 

7 . 5 0 e v 3 0 . 0 k e v 

a : a c c u r a c y r a n g e 1 0 . t o 2 0 . p e r c e n t . 
0 : f o r t r a c k r e c o r d e r s f o r f m i t d o s i m e t r y . 
m : n e w r e q u e s t . 

o : t o r e s o l v e d i s c r e p a n c y i n r e c e n t c r o s s s e c t i o n 
m e a s u r e m e n t s . 

m : n e w r e q u e s t . 

u n d e r c o n t i n u o u s r e v i e w b y i n d c a n d n e a 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 5 n e u t r o n c a p t u r e t o f i s s i o n r a t i o ( a l p h a ) 

1 1 6 5 1 . 0 0 m v 7 . 0 0 m e v 2 u s a s m i t h a n l 6 9 1 2 4 9 r 
h e m m i g d o e 

q : c a p t u r e c r o s s s e c t i o n e q u a l l y u s e f u l . 
a : a c c u r a c y r a n g e 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 n e e d v e r i f i c a t i o n . 

1 1 6 6 1 0 0 . e v 1 . 0 0 m e v 5 . o x 2 u k c . g . c a m p b e l l w i n 6 9 2 3 7 3 r 

a : a c c u r a c y f o r a v e r a g e v a l u e o f t h e e r r o r b e t w e e n 
e a n d 2 e . 

o : f o r f a s t r e a c t o r s . 
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9 2 u r a n i u m 2 3 5 n e u t r o n c a p t u r e t o f i s s i o n r a t i o ( a l p h a ) ( c o n t i n u e d ) 

1 0 0 . e v 8 0 0 . k e v m . n . n i k o l a e v f e i 7 1 4 0 0 8 r 

1 168 

s t a t u s — 

1 . 0 0 m v 1 . 0 0 e v 

0 : f o r e v a l u a t i o n o f 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 -
a n d 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 o f t r a n s m i s s i o n c u r v e s w i t h f l a t -
r e s p o n s e d e t e c t o r a n d b y s e l f - i n d i c a t i o n m e t h o d 
w i t h c a p t u r e a n d f i s s i o n d e t e c t o r s i n t h e t e m p -
e r a t u r e r a n g e 7 0 - 2 5 0 0 d e g r e e s k a r e w a n t e d . 

a : i n r e g i o n 1 - 1 0 0 k e v b e t t e r a c c u r a c y d e s i r a b l e 
( a b o u t 5 p e r c e n t ) . 

i n t h e t r a n s m i s s i o n m e a s u r e m e n t s a t t e n u a t i o n o f a t 
l e a s t 1 / 1 0 0 w a n t e d . 

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 . 
a l s o n e e d e d f o r c o m p a r i s o n w i t h a l p h a p u - 2 3 9 f o r 

t e s t o f 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 m u s t 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 . 

0 : c a p t u r e c r o s s s e c t i o n e q u a l l y u s e f u l . 
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 . 

u n d e r c o n t i n u o u s r e v i e w b y 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 5 n e u t r o n n e u t r o n s e m i t t e d p e r n e u t r o n a b s o r p t i o n ( e t a ) 

1 1 6 9 

1 1 7 0 

2 5 . 3 m v 

1 0 . 0 m v 

1 . 0 0 m v 

1 0 . 0 m v 

5 0 . 0 k e v 

0 . 4 0 e v 

1 . 0 0 e v 

0 . 4 0 e v 

u s a s m i t h 
h e m m i g 

a n l 
d o e 

6 7 1 1 o o r 

a c c u r a c y 0 . 5 p e r c e n t a t t h e r m a l . 2 p e r c e n t 
e l s e w h e r e . 

0 . 5 % j . f e l l w i n 

a : v a l u e r e l a t i v e t o 2 5 . 3 m v e t a w a n t e d . 
a : a c c u r a c y i s f o r a v e r a g e v a l u e s i n 2 0 m v s t e p s 

u p t o 0 . 2 e v , a n d i n 5 0 m v 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 . 

q : s h a p e e s p e c i a l l y i m p o r t a n t a t l o w e n e r g y . 
u s e t e c h n i q u e o t h e r t h a n m a n g a n e s e b a t h . 

g e r h . c u e s t e r s k f k 

q : v a l u e r e l a t i v e t o 2 5 . 3 m v e t a w a n t e d . 

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 b y 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 5 n e u t r 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 ( n j b a r ) 

1 1 7 3 2 5 . 3 m v 3 . 0 0 m e v 1 . X 1 u s a 

a : o: 

s m i t h 
h e m m i g 

a n l 
d o e 

b e t t e r t h a n . 5 p e r c e n t r e q u i r e d a t t h e r m a l . 
t o 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 m e v m . n . n i k o l a e v f e i 7 1 4 0 0 9 r 

a: RATIO TO CF-252 NU REQUIRED. 
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 n o t w o r s e t h a n 0 . 5 p e p -
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 w o u l d b e 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 o n 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 n u i s w a n t e d w i t h 0 . 7 
- 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 b e l o w 2 . 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 . 

1 5 . 0 m e v 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 t o 1 k e v . 
0 : f o r c r i t i c a l a s s e m b l i e s . 

7 4 2 0 7 5 r 

1 p e r c e n t a b o v e . 

5 . 0 0 k e v 1 0 . 0 m e v l . n . u s a c h e v f e i 

1 0 0 k e v a c c u r a c y 0 . 5 p e r c e n t . 
0 . 8 m e v a c c u r a c y 0 . 5 p e r c e n t . 

m e v 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 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 . 

f r o m 5 . 0 -
f r o m 0 . 1 
f r o m 0 . 8 - 4 . 5 

1 . 0 0 m v 1 . 0 0 e v u s a 

o : m e a s u r e m e n t s r e l a t i v e t o u - 2 3 3 a n d p u - 2 3 9 
w a n t e d . 

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 b y 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 5 n e u t r o n d e l a y e d n e u t r o n s e m i t t e d p e r f i s s i o n 

1 1 7 8 3 . x 1 u s a s t e e n b e t 

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 . 
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9 2 U R A N I U M 2 3 5 N E U T R O N D E L A Y E D N E U T R O N S E M I T T E D P E R F I S S I O N ( C O N T I N U E D ) 

1 1 7 9 2 5 . 3 MV 1 0 . 0 MEV T . M U R A T A N I G 7 6 2 0 4 6 N 

T H E R E Q U E S T E D Q U A N T I T I E S A R E 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 ) W H I C H 
C A N B E USED TO F I T T H E D E C A Y C U R V E OF D E L A Y E D 
N E U T R O N S FOR T H E T I M E R A N G E 0 . 1 - 3 0 0 SEC W I T H I N AN 
A C C U R A C Y OF 5 P E R C E N T . 
I N C I D E N T E N E R G Y 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 A N D I R R A D I A T E D F U E L 

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 5 E N E R G Y S P E C T R U M OF F I S S I O N N E U T R O N S 

2 5 . 3 MV 3 . 0 0 MEV S M I T H 
H E M M I G 

A N L 
D O E 

0 : 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 
V . B A R N E S 

W I N 
UK W 

6 9 1 2 5 6 R 

I N C I D E N T E N E R G Y , A B O U T 1 0 0 K E V . 
A C C U R A C Y FOR A V E R A G E E • . 
A C C U R A C Y 1 0 P E R C E N T ON NUMBER O F N E U T R O N S 

A B O V E 5 MEV AND B E L O W . 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 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 . 

S T E E N B E T 7 2 1 0 8 0 R 

Q : N E E D S H A P E OF N E U T R O N E N E R G Y D I S T R I B U T I O N FROM 
1 0 0 KEV T O 1 5 M E V . 

A : R E L A T I V E P E A K T O 1 P E R C E N T , 
o : N E E D E D FOR C R I T I C A L I T Y C A L C U L A T I O N S . 

1 5 . 0 MEV F P 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 . 

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 . 

9 2 U R A N I U M 2 3 5 N E U T R O N E N E R G Y S P E C T R U M OF D E L A Y E D F I S S I O N N E U T R O N S 

1 1 8 4 2 5 . 3 MV 5 . 0 0 MEV 5 . X USA H E M M I G DOE 

Q : 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 . 
0 : FOR A N A L Y S I S OF F A S T C R I T I C A L S AND TO 

E X I S T I N G D A T A . 

9 2 U R A N I U M 2 3 5 S P E C T R U M OF PR"1 MPT GAMMA R A Y S E M I T T E D I N F I S S I O N 

1 1 8 5 2 5 . 3 MV 1 4 . 0 MEV 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 W A N T E D FOR 5 TO 1 5 MEV G A M M A S . 
A : 1 0 . 0 K E V 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 U I N F U E L E L E M E N T S FROM PROMPT 

G A M M A S . 

9 2 U R A N I U M 2 3 5 D E „ A Y E D GAMMA S P E C T R U M FROM F I S S I O N P R O D U C T S 

1 1 8 6 2 5 . 3 MV W A L T O N L A S 

Q : S ° E CTRA 0 . 2 5 - 5 MEV AND T I M E - D E P E N D E N T Y I E L D 
1 M S E C - 1 2 H R . 

A S S O C I A T E GAMMAS W I T H F I S S I O N P R O D U C T S . 
A : G E ( L I ) R E S O L U T I O N - 2 . 5 K E V AT 1 . 2 M E V . 
O : FOR N O N - D E S T R U C T I V E A S S A Y S OF u - 2 3 5 . 

9 2 U R A N I U M 2 3 5 N E U T R O N F I S S I O N P R O D U C T M A S S Y I E L D S P E C T R U M 

2 5 . 3 MV S . A . S K V O R T S O V 
0 . A . M I L L E R 

KUR 
K U P 

o: Y I E L D S OF ZR—95 AND RU-106 A R E R E O U I R E D . 
O : =DR A S S A Y O F U I N S P E N T F U E L E L E M E N T S BY 

T H E F I S S I O N P R O D U C T GAMMA R A Y S . 

2 5 . 3 MV M W . H . W A L K E R C R C 

O : Y I E L D OF X E - 1 3 5 W A N T E D . 
0 : C A L C U L A T I O N OF F I S S I O N P R O D U C T P O I S O N S . 

S T A T U S -

S T E E N 
F E I N E R 

B E T 
K A P 

N U C L I D E S OF I N T E R E S T A R E R H - 1 0 5 , X E - 1 3 5 , C S - 1 3 5 
C S - 1 3 7 . N D - 1 4 7 . S M - 1 4 9 AND E J - 1 5 3 . 

D A T A N E E D E D TO I M P R O V E A C C U R A C Y OF P R E D I C T E D 
F I S S I O N P R O D U C T P O I S O N I N G . 

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

1 1 9 0 2 5 . 3 m v 2 0 0 . e v S M I T H 
H E M M I G 

a n l 
D O E 

6 9 1 2 6 2 r 

Q : M U L T I L E V E L F I T W H E R E F E A S I B L E . 
O : F O R E X T R A P O L A T I O N T O 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 . 

1 1 9 1 2 5 . 3 m v 2 0 0 . e v A S T E E N B E T 

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

6 9 1 2 6 3 r 

1 1 9 2 1 . 0 0 e v 

S T A T U S -

2 0 0 . e v h . t e l l i e r s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : f o r r e s o n a n c e s e l f s h i e l d i n g . 
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 . 

U N D E R C O N T I N U O U S R E V I E W B Y 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 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 1 9 3 j p t o 5 . 0 0 m e v 1 0 . o x c c p m . n . n i k o l a e v F E I 7 1 4 0 1 2 R 

O : 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 S O F U - 2 3 6 A N D U - 2 3 8 W A N T E D . 

T H I N S P H E R E T R A N S M I S S I O N M E A S U R E M E N T S W I T H C F - 2 5 2 
S O U R C E A N D F I S S I O N T H R E S H O L D D E T E C T O R S W O U L D B E 
U S E F U L . 

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 . 

9 2 u r a n i u m 2 3 6 n e u t r o n C A P T U R E C R O S S S E C T I O N 

1 1 9 4 

1 1 9 5 

1 1 9 6 

1 . 0 0 k e v 

1 . 0 0 e v 

1 . 0 0 k e v 

3 . 0 0 m e v 

1 0 . 0 m e v 

3 . 0 0 m e v 

1 0 . o x 

2 0 . o x 

5 0 . o x 

h . g e r w i n 

P . H A M M E R 

J U L 

c a d 

6 9 2 3 8 1 r 

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

1 1 9 7 5 0 0 . e v 1 . 4 0 m e v 3 M . N . N I K O L A E V F E I 

a : R A T I O W A N T E D R E L A T I V E T O U - 2 3 5 F I S S I O N . 
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 . 

1 1 9 8 2 5 . 3 m v 1 4 . 0 m e v y . n a i t o J A E 

A : A C C U R A C Y R E Q U I R E D A T T H E R M A L I S 3 P E R C E N T . 1 0 
P E R C E N T A B O V E , 

o : F O R B U R N U P C A L C U L A T I O N O F A P U - O A D E D T H E R M A L 
R E A C T O R . 

9 2 u r a n i u m 2 3 6 n e u t r o n f i s s i o n c r o s s s e c t i o n 

1 1 9 9 4 . 0 0 m e v 

1 2 0 0 1 . 0 0 k e v 

1 0 0 . k e v 

1 0 . 0 m e v 

3 . 0 0 m e v 

5 . 0 0 m e v 

5 . o x 

5 0 . o x 

h . g e r w i n 

3 . h a m m e r c a d 

O : W A N T E D 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 . 
A : Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S , 
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 : S U B S T A N T I A L M O D I F I C A T I O N S . 

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

R A T I O W A N T E D R E L A T I V E T O U - 2 3 5 . 
A V E R A G E C S I N F I S S I O N N E U T R O N S P E C T R U M O F C F - 2 5 2 

T I M E S N U - B A R O F C F - 2 5 2 W O U L D B E V E R Y U S E F U L 
f R E Q U I R E D A C C U R A C Y 1 P E R C E N 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 . 

9 2 u r a n i u m 2 3 6 n e u t r 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 < N U B A R ) 

1 2 0 2 5 0 0 . e v 1 5 . 0 m e v P . H A M M E R c a d 

A : A C C U R A C Y R E L A T I V E T O N J C F - 2 5 2 . 
Q U O T E D A C C U R A C Y I S A T 2 S T A N D A R D D E V I A T I O N S . 

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

5 . 0 0 m e v C C P M . N . N I K O L A E V F E I 

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 . 

7 1 4 0 1 4 r 

9 2 u r a n i u m 2 3 6 E N E R G Y S P E C T R U M O F D E L A Y E D F I S S I O N N E U T R O N S 

1 2 0 4 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 2 . 3 4 2 X ( 1 0 » * 7 ) Y R 
N E E D F A S T G R O U P Y I E L D S A N D S P E C T R A . 

0 : N O M E A S U R E M E N T S A V A I L A B L E . 
F O R N O N - D E S T R U C T I V E A S S A Y O F U - 2 3 3 - T H - 2 3 2 F U E L 
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9 2 U R A N I U M 235 R E S O N A N C E P A R A M E T E R S 

1 2 0 5 1 0 . 0 E V 5 . 0 0 K E V C C P M . N . N I K O L A E V F E I 

Q : N E U T R O N A N D C A P T U R E W I D T H S W A N T E D F O R E V A L U A T I O N 
O F S E L F S H I E L D I N G I 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 : 0 8 S E R V A T I O N O F A T L E A S T 5 0 P E R C E N T O F P - W A V E 
R E S O N A N C E S I N T H E E N E R G Y I N T E R V A L T O 1 K E V I S 
D E S I R E D . 

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 . 
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o : f o r f a s 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 e e g e n e r a l c o m m e n t s . 

8 0 1 0 0 1 r 

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 . 
m : n e w r e q u e s t . 

a : a c c u r a c y r a n g e 1 0 . t o 2 0 . p e r c e n t . 
o : d o s i m e t r y f o r f m i t f a c i l i t y . 
m : n e w r e q u e s t . 

1 5 . 0 m e v 1 5 . o x c c p i . n . g o l o v i n k u r 

o : p o s s i b l e u s e a s n e u t r o n m u l t i p l i e r . 

7 2 4 0 6 4 f 

1 2 5 7 1 4 . 0 m e v 2 0 . 0 m e v 1 0 . x 

1 2 5 8 1 1 . 0 m e v 1 4 . 0 m e v 1 0 . x 

u s a s m i t h 

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 . 
m : n e w r e q u e s t . 

u s a n g 

o : f o r h y b r i d s y s t e m d e s i g n . 
m : n e w r e q u e s t . 

9 2 U R A N I U M 2 3 8 f i s s i o n c r o s s s e c t i o n 

c . g . c a m p b e l l 
j . f e l l 

w i n 
w i n 

o : f i s s i o n s p e c t r u m a v e r a g e w a n t e d . 
o : e v a l u a t i o n r e q u i r e m e n t . 

f o r f a s t a n d t h e r m a l r e a c t o r s . 

8 0 0 . k e v 1 5 . 0 . m e v m . n . n i k o l a e v f e i 7 1 4 0 2 0 r 

r a t i o t o u - 2 3 5 f i s s i o n c s i s w a n t e d . 
a b s o l u t e m e a s u r e m e n t s a n d m e a s u r e m e n t o f t h e r a t i o 

t o t h e n p - 2 3 7 f i s s i o n c s w o u l d b e v e r y u s e f u l . 
a v e r a g e c s i n f i s s i o n - n e u t r o n s p e c t r u m o f c f - 2 5 2 

t i m e s n u - b a r o f c f - 2 5 2 i s o f g r e a t i n t e r e s t f o r 
r e d u c i n g t h e d e p e n d e n c e o f t h e a c c u r a c y o f 
n e u t r o n p r o d u c t i o n c a l c u l a t i o n s u p o n t h e 
a c c u r a c y o f t h e c f - 2 5 2 n u - b a r s t a n d a r d 
( r e q u i r e d a c c u r a c y 1 p e r c e n t ) . 

r e q u e s t e d a c c u r a c i e s - 5 p e r c e n t b e l o w 1 . 3 m e v , 
a n d a b o v e 6 . 5 m e v , a n d 2 p e r c e n t b e t w e e n 
1 . 3 a n d 6 . 5 m e v . 

a b s o l u t e v a l u e s w i t h 2 t o 3 p e r c e n t a c c u r a c y . 
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 t l e a s t t h r e e d i f f e r e n t m e a s u r e m e n t s w i t h t h e s e 

a c c u r a c i e s w a n t e d . 
f i r s t p r i o r i t y b e c a u s e h i g h a c c u r a c y o f t h e u - 2 3 8 

f i s s i o n c s i s i m p o r t a n t i n c o n n e c t i o n w i t h t h e 
u s e o f t h i s c s a s a c o n v e n i e n t s t a n d a r d f o r 
t h r e s h o l d - r e a c t i o n m e a s u r e m e n t s . 
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9 2 U R A N I U M 2 3 8 N E U T R O N F I S S I O N C R O S S S E C T I O N ( C O N T I N U E D ) 

1 2 6 1 U P TO 1 5 . 0 MEV 3 . O X 1 F R C . D H I L I S B R C 7 4 2 0 8 6 R 

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

1 2 6 2 2 . O X 1 E U P N E J T R O N D O S I M E T R Y G R 0 U 3 G E L 7 4 2 1 1 2 R 

Q : R A T I O OF A V E R A G E C R O S S S E C T I O N I N A U - 2 3 5 F I S S I O N 
S = E C T R U M TO A V E R A G E U - 2 3 5 F I S S I O N C R O S S S E C T I O N 
I S W A N T E D . 

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

1 2 6 3 8 0 0 . K E V 1 0 . 0 M E V 2 C C P L . N . U S A C H E V F E I 7 5 4 0 1 9 R 

A : F R O M 0 . 8 - 1 0 . MEV A C C U R A C Y 1 . 8 P E R C E N T . 
O : 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 I 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 . 

2 0 . 0 M E V 5 0 . 0 MEV N G D O E 8 0 1 0 2 3 F 

A : A C C U R A C Y R A N G E 1 0 . TO 2 0 . P E R C E N T . 
0 : D O S I M E T R Y FOR F M I T F A C I L I T Y . 

FOR T R A C K R E C O R D E R S F O R F M I T D O S I M E T R Y F R O M 
1 4 - 4 0 M E V . 

M : NEW R E Q U E S T . 

1 . 3 0 MEV 4 . X 1 U S A S M I T H A N L 8 0 1 2 9 6 R 

O : R A T I O T O U - 2 3 5 ( N , F ) W A N T E D . 
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 : 3 . P E R C E N T . 

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

M : NEW R E Q U E S T . 

1 . 3 0 M E V 5 . 0 0 MEV 2 . X 1 U S A S M I T H A N L 

0 : R A T I O TO U - 2 3 5 1 N . F ) W A N T E D . 
A : I N T E R M E D I A T E A C C U R A C Y U S E F U L . 

E N E R G Y C A L I B R A T I O N - 1 P E R C E N T . 
M : NEW R E Q U E S T . 

5 . 0 0 M E V 1 4 . 0 MEV 3 . X 1 U S A S M I T H A N L 

Q : R A T I O T O U - 2 3 5 ( N . F ) W A N T E D . 
A : I N T E R M E D I A T E A C C U R A C Y U S E F U L . 

E N E R G Y C A L I B R A T I O N - 1 P E R C E N T . 
M : NEW R E Q U E S T . 

1 4 . 0 M E V 2 0 . 0 MEV 5 . X 2 U S A S M I T H A N L 8 0 1 2 9 9 R 

0 : R A T I O TO U - 2 3 5 < N . F ) W A N T E D . 
A : I N T E R M E D I A T E A C C U R A C Y U S E F U L . 

E N E R G Y C A L I B R A T I O N - 1 P E R C E N T . 
M : NEW R E Q U E S T . 

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 B Y INDC A N D N E A 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 N E U T R O N S E M I T T E D P E P F I S S I O N 1 NU B A R ) 

1 2 6 9 U ° TO 1 0 . 0 ME V 1 . X 1 U S A H E M M I G D O E 6 9 1 2 7 5 R 

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 . 
R A T I O T O C F - 2 5 2 W A N T E D . 

O : TO V E R I F Y M E A S U R E M E N T OF S O L E I L A C . 

1 2 7 0 U P TO 5 . 0 0 MEV 0 . 7 X 2 C C = M . N . N I K O L A E V F E I 7 1 4 0 2 1 R 

Q : R A T I O TO C F - 2 5 2 N U W A N T E D . 
A : E N E R G Y D E P E N D E N C E M U S T B E K N O W N W I T H 0 . 7 P E R C E N T 

A C C U R A C Y AND A B O U T 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 . 

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 . 

1 2 7 1 U P TO 1 5 . 0 MEV 1 . O X 1 F R C . = H I L I S B R C 7 4 2 0 8 8 R 

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

1 2 7 2 8 0 0 . K E V 1 0 . 0 MEV 2 C C P L . N . U S A C H E V F E I 7 5 4 0 2 0 R 

A : F R O M 0 . 8 - 1 0 . MEV A C C U R A C Y 1 . 0 P E R C E N T . 
0 : N E E D F O R - A S T R E A C T O R C A L C U L A T I O N S . 

FOR 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 . 

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 A N D N E A 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 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 I T T E D P E R F I S S I O N 

1 2 7 3 5 . 0 0 M E V 1 4 . 0 M E V 5 . x 3 U S A W A L T O N L A S 7 0 1 0 3 5 N 

0 : C A L C U L A T I O N OF M O D E R A T I N G A S S E M B L I E S F O R U A S S A Y . 
D A T A N E E D E D FOR E X T R A P O L A T I O N T O 1 5 M E V . 

1 2 7 4 U P T O 5 . 0 0 MEV 5 . x 1 U S A H E M M I G D O E 7 6 1 0 8 7 R 

1 2 7 5 2 5 . 3 MV 1 0 . 0 « E V 5 . x 2 J A P T . M U R A T A N I G 7 6 2 0 4 7 N 

o : T H E R E Q U E S T E D Q U A N T I T I E S A R E T H E G R O U 3 H A L F L I V E S 
AND G R O U P Y I E L D S ( N O R M A L I Z E D T O 1 F I S S I O N ) W H I C H 
C A N B E U S E D T O F I T T H E D E C A Y C U R V E OF D E L A Y E D 
N E J T R O N S F O R T H E T I M E R A N G E 0 . 1 - 3 0 0 SEC W I T H I N A N 
A C C U R A C Y O F 5 . P E R C E N T . 

• : I N C I D E N T E N E R G Y 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 O F M I X E D F R E S H A N D I R R A D I A T E D F U E L 
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9 2 U R A N I 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 I T T E D P E R F I S S I O N ( C O N T I N U E D ) 

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 B Y INDC A N D N E A 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 8 N E U T R O N E N E R G Y S P E C T R U M O F F I S S I O N N E U T R O N S 

1 2 7 6 2 . 0 0 M E V 2 . O X U K C . G . C A M P B E L L W I N 6 9 2 4 0 0 R 

1 2 7 7 5 . 0 0 M E V 

1 5 . 0 MEV 

I N C I D E N T E N E R G Y . A B O U T 2 M E V . 
A C C U R A C Y F O R A V E R A G E E • . 
A C C U R A C Y 1 0 P E R C E N T ON N U M B E R O F N E U T R O N S 

A B O V E 5 . MEV A N D B E L O W . 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 E N F R G Y . 
E V A L U A T I O N R E Q U I R E M E N T . 
FOR F A S T R E A C T O R S . 

0 : WANT A V E R A G E S E C O N D A R Y E N E R G Y T O 5 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 . 

F R C . = » H I L I S B R C 

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 -

U N D E R C O N T I N U O U S R E V I E W B Y 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 8 N E U 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 

1 2 7 9 1 0 . J AP H . S H I M O J I M A T O S 7 6 2 0 4 4 N 

0 : C U M U L A T I V E Y I E L D S O F B R - 9 7 , B R - 8 8 . K R - 9 0 , 1 - 1 3 7 , 1 - 1 3 8 
. I - 1 3 9 , X E - 1 3 7 , X E - 1 3 8 F O R F I S S I O N N E U T R O N A N D 1 - 1 4 
MEV N E U T R O N S P E C T R A . 

O : D E T E C T I O N O F F A I L E D F U E L 

- 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 B Y 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 8 R E S O N A N C E P A R A M E T E R S 

1 . 0 0 E V 2 0 . 0 K E V 1 0 . X H E M M I G 
S M I T H 

D O E 
A N L 

o : TO A S H I G H E N E R G Y A S C A N BE M E A S U R E D . 
0 : FOR D O P R L E P E F F E C T ON F A S T B R E E D E R S . 

TO R E S O L V E 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 A N D 
U N C E R T A I N T I E S D F G A M M A - W I D T H S . 

E X I S T I N G D A T A > 1 K E V D I S C R E P A N T . 

2 . 0 0 K E V 5 . 0 0 K E V D H . H A E G G B L O M A E 

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

5 . 0 0 K E V M . N . N I K O L A E V F E I 7 1 4 0 1 6 R 

I S O B S E R V A T I O N O F V E R Y W E A K P - W A V E R E S O N A N C E S 
D E S I R E D . 

R E S O L U T I O N OF 9 0 P E R C E N T OF P - W A V E R E S O N A N C E S 
C O N T R O L L E D BY P O R T E R - T H O M A S D I S T R I B U T I O N AND 
L E V E L S P A C I N G D I S T R I B U T I O N AND A L L S - W A V E 
R E S O N A N C E S B E L O W 5 K E V I S D E S I R E D . 

C A R E F U L I D E N T I F I C A T I O N O F S A N D P W A V E R E S O N A N C E S 
N E E D E D F O R D E T E R M I N A T I O N OF P W A V E 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 F 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 T O BE P A I D T O T H E P R O B A B L E D I F F E R E N C E 
B E T W E E N T H E 1 / 2 < + ) A N D 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 O F 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 O F I N T E R E S T F R O M 
A S C I E N T I F I C A S W E L L A S F R O M A P R A C T I C A L P O I N T 
O F V I E W . 

6 . 0 0 EV 

J P TO 

1 0 . 0 K E V 

5 . 0 0 K E V 

. C A M P B E L L w I N 

A C C U R A C Y I S F O R T H E A V E R A G E E R R O R B E T W E E N E ANC 
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 C O U L D S U F F I C E . 
FOR 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 T O 3 P E R C E N T . 
T O G I V E D O P P L E R C H A N G E TO 5 P E R C E N T F O P 

T E M P E R A T U R E S B E T W E E N 3 0 0 A N D 1 2 0 0 D E G R E E S K • 

P E E L L E O R L 

0 : N E E D E D T O C O M P U T E C A P T U R E I N H I G H L Y S E L F - S H I E L D E D 
T H E R M A L S Y S T E M 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 B Y I NOC A N D N E A N D C . S E E A P P E N D I X A . 

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

1 2 8 5 1 . 0 0 K E V 1 . 0 0 MEV 5 0 . O X F R P . H A M M E R C A D 

A : Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I 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 . 
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9 3 n e p t u n i u m 2 3 6 f i s s i o n c r o s s s e c t i o n 

1 2 8 6 1 . 0 0 k e v 1 . 0 0 m e v 5 0 . o x p . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i 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 . 

9 3 n e p t u n i u m 2 3 7 s p o n t a n e o u s a l p h a h a l f l i f e 

a g i l l i a m n 8 s 7 6 1 1 z 

q : r a d i o a c t i v e t a r g e t 2 . 1 4 x ( 1 0 * * 6 ) y r . 
0 : f o r m a s s d e t e r m i n a t i o n o f f i s s i o n a b l e d e p o s i t s . 

9 3 n e p t u n i u m 2 3 7 c a p t u r e c r o s s s e c t i o n 

1 2 8 8 2 5 . 3 m v 

1 2 8 9 1 . 0 0 k e v 

1 2 9 0 5 0 0 . e v 

1 . 0 0 k e v 

1 5 . 0 m e v 

5 . 0 0 m e v 

1 5 . 0 m e v 

1 0 . o x i . 0 h t a k e p n c 7 9 2 0 8 6 r 

e x p e r i m e n t a l d a t a w a n t e d . 
e v a l u a t i o n d e s i r a b l e 
r e s o n a n c e p a r a m e t e r s a r e a l s o r e q u i r e d . 
f o r b u r n u p c a l c u l a t i o n o f t h e r m a l a n d f a s t 
r e a c t o r s . 

i . o h t a k e P N C 7 9 2 0 8 9 r 

q : e x p e r i m e n t a l d a t a r e q u i r e d . 
e v a l u a t i o n d e s i r a b l e . 

0 : f o r b u p n u d c a l c u l a t i o n o f t h e r m a l a n d f a s t 
r e a c t o r s . 

l . n . u s a c h e v f e i 

q : a v e r a g e c r o s s s e c t i o n i n a f a s t - r e a c t o r s p e c t r u m 
r e q u e s t e d . 

o : f o r f a s t - r e a c t o p b u r n - u p c a l c u l a t i o n . 
s e e g e n e r a l c o m m e n t s . 

n e u t r o n d o s i m e t r y g r o u p g e l 

q : t o b e i n c l u d e d i n i p d f f i l e 
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 . 
m : n e w r e q u e s t . 

9 3 n e p t u n i u m 2 3 7 n e u t r o n 

1 5 . 0 m e v 

o : r a d i o a c t i v e t a r g e t 2 . 1 4 x 1 1 0 * * 6 ) y r 
0 : t o e v a l u a t e c o n t a m i n a t i o n o f p u - 2 3 8 b y p u - 2 3 6 . 

1 5 . 0 m e v f r l . c o s t a c a d 

0 : f u e l c y c l e o u t - o f - c o r e 

s t a t u s -

1 5 . 0 m e v 

l . n . u s a c h e v f e i 

o : a v e r a g e c r o s s s e c t i o n i n a f a s t - r e a c t o r s p e c t r u m 
r e q u e s t e d . 

o : f o r f a s t - r e a c t o r b u r n - u ° c a l c u l a t i o n . 
s e e g e n e r a l c o m m e n t s . 

c h . d e r a e d t . m o l 8 1 2 0 6 9 n 

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 r e q u e s t e d 
o : t o e v a l u a t e b u i l d - u p o f t l - 2 0 8 , t h e d e c a y p r o d u c t 

o f p u - 2 3 6 . 
m : n e w r e q u e s t . 

u n d e r c o n t i n u o u s r e v i e w b y n e a n d c . s e e a p p e n d i x a . 

9 3 n e p t u n i u m 2 3 7 n e u t r o n s p e c i a l q u a n t i t y ( d e s c r i p t i o n b e l o w ) 

1 2 9 6 7 . 0 0 m e v 1 2 . 0 m e v 2 5 . o x u k v . b a r n e s 
c . g . c a m p b e l l 

u k w 
w i n 

e l 2 0 5 0 r 

q : p r o d u c t i o n o f p u - 2 3 6 
f o r e s t i m a t i o n o f p u - 2 3 6 i n i r r a d i a t e d f u e l a n d 
s a m p l e s . 
n e w r e q u e s t . 

9 3 n e p t u n i u m 2 3 7 f i s s i o n c r o s s s e c t i o n 

u p t o 1 5 . 0 m e v 1 . x 

1 2 9 8 5 0 . 0 k e v 7 . 0 0 m e v 2 . x 

y • s e k i j a e 7 6 2 1 3 5 f 

q : r a t i o t o u - 2 3 5 f i s s i o n u s e f u l . 
a : a c c u r a c y 3 p e r c e n t u s e f u l . 

n e j t r o n e n e r g y r e s o l u t i o n 3 0 0 k e v . 
0 : f o r m o n i t o r r e a c t i o n a n d 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 o n i c s e x p e r i m e n t s o n b l a n k e t s y s t e m o f 
f u s i o n r e a c t o r s . 

g i l l i a m 

0 : r a d i o a c t i v e t a r g e t 2 . 1 4 x ( 1 0 * * 6 ) y r 
0 : f o r m a t e r i a l s d o s i m e t r y . ' 

1 2 9 9 2 0 . 0 m e v 4 0 . 0 m e v 1 0 . x m c e l r o y h e d 

q : r a d i o a c t i v e t a r g e t 2 . 1 4 x ( 1 0 * * 6 ) y r 
a : a c c u r a c y 2 0 p e r c e n t a b o v e 2 3 m e v . 
o : f o r f m i t d o s i m e t r y . 
m : n e w r e q u e s t . 
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9 3 N E P T U N I U M 2 3 7 n e u t r o n f i s s i o n c r o s s s e c t i o n ( c o n t i n u e d ) 

3 . 0 0 m e v 2.0* r n e u t r o n d o s i m e t r y g r o u p g e l 8 1 2 c 

0 : f o r s u r v e i l l a n c e o f d a m a g e i n p r e s s u r e v e s s e l s 
u s i n g c s — 1 3 7 w i t h l o n g h a l f l i f e . 

m : n e w r e q u e s t . 

3 . 0 0 m e v 1 5 . 0 m e v e u r n e u t r o n d o s i m e t r y g r 3 u 3 g e l 

0 : f o r s u r v e i l l a n c e o f d a m a g e i n p r e s s u r e v e s s e l s 
u s i n g c s - 1 3 7 w i t h l o n g h a l f l i f e 
s e e a l s o r e q u e s t a t l o w e r e n e r g i e s 8 1 2 0 1 6 

m : n e w r e q u e s t . 

u n d e r c o n t i n u o u s r e v i e w 8 y i n d c . s e e a p p e n d i x a . 

9 3 n e p t u n i u m 2 3 8 c a p t u r e c r o s s s e c t i o n 

1 3 0 2 2 5 . 3 m v 2 s w d h . h a e g g b l o m a e 

0 : c a l c u l a t i o n o f p u - 2 3 8 p r o d u c t i o n 

1 3 0 3 1 . 0 0 k e v 2 . 0 0 m e v 5 0 . 0 * f r l . c o s t a c a d 7 9 2 0 4 0 r 

0 : i n - a n d - o u t - o f - c o r e c y c l e - e v a l u a t i o n s u f f i c i e n t 

9 3 n e p t u n i u m 2 3 8 f i s s i o n c r o s s s e c t i o n 

1 3 0 4 1 . 0 0 k e v 2 . 0 0 m e v f r l . c o s t a c a d 7 9 2 0 4 1 r 

0 : i n - a n o - o u t - o f - c o r e c y c l e - e v a l u a t i o n s u f f i c i e n t 

9 3 n e p t u n i u m 2 3 9 c a p t u r e c r o s s s e c t i o n 

1 3 0 5 1 0 . 0 k e v 5 . 0 0 m e v m . o h t a k y u 

o : s o m e p o i n t d a t a a r e a l s o u s e f u l . 
0 : f o r n o r m a l i z a t i o n o f c a l c u l a t e d c a p t u r e 

c r o s s s e c t i o n . 
f o r b u r n u ° c a l c u l a t i o n . 

1 3 0 6 1 . 0 0 k e v 2 . 0 0 m e v p . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : f a s t r e a c t o r o 3 e r a t i o n 
m : s u b s t a n t i a l m o d i f i c a t i o n s . 

1 3 0 7 2 5 . 2 m v 1 5 . 0 m e v j a r r . s h i n o o j a e 'i 

0 : f o r b u r n - u p c a l c u l a t i o n o f t h e r m a l r e a c t o r . 

1 3 0 8 2 5 . 3 m v 1 . 0 0 m e v 3 0 . 0 * c . g . c a m p b e l l 

o : f o r f a s t r e a c t o r s . 
e v a l u a t i o n r e q u i r e m e n t . 

9 3 n e p t u n i u m 2 3 9 n e u t r o n n , 2 n 

1 5 . 0 m e v f r l . c o s t a 

0 : i n - a n d 

c a d 

- o u t - o f - c o r e c y c l e 

7 9 2 0 4 2 r 

e v a l u a t i o n s u f f i c i e n 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 3 1 0 1 . 0 0 k e v 2 . 0 0 m e v p . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s , 
o : f a s t r e a c t o r . 0 3 e p a t i 0 n 
m : s u b s t a n t i a l m o d i f i c a t i o n s . 

1 3 1 1 2 5 . 3 m v 1 0 . 0 m e v c . g . c a m p b e l l 

o : f o r f a s t r e a c t o r s . 
e v a l u a t i o n r e q u i r e m e n t . 

9 3 n e p t u n i u m 2 3 9 n e u t r o n s e m i t t e d p e r f i s s i o n ( n j b a r ) 

1 5 . 0 m e v 5 0 . 0 * p . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : f a s t r e a c t o r o p e r a t i o n 
m : s u b s t a n t i a l m o d i f i c a t i o n s . 

7 6 2 1 5 0 R 

9 3 n e p t u n i u m 2 4 0 c a p t u r e c r o s s s e c t i o n 

1 3 1 3 1 . 0 0 k e v 2 . 0 0 m e v = . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : e v a l u a t i o n s u f f i c i e n t 
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 . 
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9 3 n e p t u n i u m 2 4 0 F I S S I O N C R O S S S E C T I O N 

1 3 1 4 1 . 0 0 K E V 2 . 0 0 M E V S O . O X p . h a m m e r c a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s , 
o : e v a l u a t i o n s u f f i c i e n t 
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 . 

9 4 p l u t o n i u m 2 3 6 a b s o r p t i o n c r o s s s e c t i o n 

1 3 1 5 5 0 0 . e v 2 0 0 . K E V 5 0 . O X f p l . c o s t a c a d 

o : f u e l c y c l e 0 u t - 0 f - c 0 r e 

9 4 p l u t o n i u m 2 3 6 C A P T U R E C R O S S S E C T I O N 

1 3 1 6 1 . 0 0 k e v 2 . 0 0 m e v 1 0 . o x f r l . c o s t a c a d 

0 : o j t - d f - c o r e c y c l e 

9 4 p l u t o n i u m 2 3 6 f i s s i o n c r o s s s e c t i o n 

1 3 1 7 i . 0 0 k e v 2 . 0 0 m e v 1 0 . o x 1 f r l . c o s t a c a d 

o : o j t - o f - c o r e c y c l e 

9 4 p l u t o n i u m 2 3 7 c a p t u r e c r o s s s e c t i o n 

1 3 1 8 1 . 0 0 k e v 2 . 0 0 m e v 5 0 . o x p . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i 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 . 

9 4 p l u t o n i u m 2 3 7 n e u t r o n f i s s i o n c r o s s s e c t i o n 

1 3 1 9 1 . 0 0 k e v 2 . 0 0 m e v 5 0 . o x P . H A M M E R C A D 

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

9 4 p l u t o n i u m 2 3 8 s p o n t a n e o u s FlSSlOU HALF l i f e 

J A P S . S U Z U K I P N C 7 6 2 0 1 4 N 

O : D E T E C T I O N O F P U BY N E U T R O N C O I N C I D E N C E M E T H O D 

9 4 p l u t o n i u m 2 3 8 g a m m a r a y y i e l d 

T . S U Z U K I j a e 

Q : Y I E L D P E R D I S I N T E G R A T I O N O F 4 3 . 4 5 . 9 9 . 7 . 1 5 2 . 7 < E V 
G A M M A R A Y S R E Q U I R E D . 

( F O L L O W I N G A L P H A D E C A Y E V E N T ) 
o : T H O U G H P R E S E N T S T A T U S O F A C C U R A C Y S E E M E D T O M E E T 

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 O F P U - I S O T O P E S B Y G A M M A - R A Y S P E C T R O S C O P Y 

9 4 p l u t o n i u m 2 3 8 t o t a l n e u t r o n y i e l d 

1 0 . 0 m e v 1 0 . o x c c p v . k . m a r k o v g a c 

o : p h o t o n u c l e a r a s s a y o f p u . 

9 4 P L U T O N I U M 2 3 6 f i s s i o n c r o s s s e c t i o n 

1 0 . 0 m e v 1 0 . 0 x c c p v . k . m a r < o v g a c 

0 : f o r p h o t o n u c l e a r a s s a y o f p u . 

9 4 p l u t o n i u m 2 3 8 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 

1 0 . 0 M E V 1 0 . O X C C P V . K . M A R K O V G A C 

o : P H O T O N U C L E A R A S S A Y O F P U . 

9 4 p l u t o n i u m 2 3 8 C A P T U R E C R O S S S E C T I O N 

1 3 2 5 1 . 0 0 k e v 3 . 0 0 m e v 1 5 . o x p . h a m m e r c a d 7 3 2 0 9 6 r 

Q : V A L U E R E L A T I V E T O U - 2 3 8 C A P T U R E C R O S S S E C T I O N . 
A : Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S . 
• : 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 : S U B S T A N T I A L M O D I F I C A T I O N S . 

1 3 2 6 1 . 0 0 k e v 

1 3 2 7 2 5 . 3 m v 

3 . 0 0 m e v 2 0 . o x 

5 0 0 . k e v 2 0 . o x i . o h t a k e p n c 

o : E X P E R I M E N T A L D A T A D E S I R E D . 
E V A L U A T E D D A T A A L S O R E Q U I R E D . 

0 : F O R B U R N U P C A L C U L A T I O N O F T H E R M A L A N D 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 8 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 ) 

1 3 2 8 5 0 0 . e v 1 5 . 0 m e v I . O H T A K E P N C 

0 : e x p e r i m e n t a l d a t a d e s i r e d . 
e v a l u a t e d d a t a a l s o r e q u i r e d . 

0 : f o r b u r n u p c a l c u l a t i o n o f t h e r m a l a n d f a s t 
r e a c t o r s . 

9 4 p l u t o n i u m 2 3 8 n e u t r o n n , 2 n 

1 3 2 9 

1 3 3 0 

u ° t o 

u p t o 

1 5 . 0 m e v 

1 5 . 0 m e v 

1 0 . o x 

1 5 . 0 x f r l . c o s t a c a d 

o : i n - a n d - o u t - o f - c o r e c y c l e 

6 8 2 0 6 2 r 

7 9 2 0 4 8 r 

9 4 p l u t o n i u m 2 3 8 f i s s i o n c r o s s s e c t i o n 

1 3 3 1 u p t o 1 5 . 0 m e v 2 0 . o x 1 f r j . s a l v y 

m e a s u r e m e n t s d o n e a t l o s a l a m o s m a y s a t i s f y t h i s 
r e q u e s t u p t o 1 m e v . 

e v a l u a t i o n m a y b e s u f f i c i e n t 

1 3 3 2 1 . 0 0 k e v i . 0 0 m e v l . c o s t a c a d 7 3 2 c 

q : 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 . 

9 4 p l u t o n i u m 2 3 8 n e u t r o n s e m i t t e d p e r f i s s i o n ( n u b a r ) 

1 3 3 3 5 0 0 . e v 

9 4 p l u t o n i u m 2 3 8 

1 5 . 0 m e v 

q : v a l u e r e l a t i v e t o 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 . 

s . s u z u < i 

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 ° u B Y C A L O R I ME T R Y 

9 4 p l u t o n i u m 2 3 9 g a m m a r a y y i e l d 

t . s u z u k i j a e 

q : y i e l d p e r d i s i n t e g r a t i o n o f 4 5 . 2 , 1 0 4 . 2 a n d 6 4 2 . 3 
k e v g a m m a r a y s r e q u i r e d . 

( f o l l o w i n g a l p h a d e c a y e v e n t ) 
o : t h o u g h p r e s e n t s t a t u s o f a c c u r a c y s e e m e d t o m e e t 

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 o f p u - i s o t o p e s b y g a m m a - r a y s p e c t r o s c o p y 

9 4 p l u t o n i u m 2 3 9 t o t a l c r o s s s e c t i o n 

1 3 3 6 1 . 0 0 e v 5 0 0 . k e v a c o w a n g e b 7 4 1 1 2 4 

q : r a d i o a c t i v e t a r g e t 2 . 4 1 x ( 1 0 * * 4 1 y r 
a : e n e r g y r e s o l u t i o n t o s h o w s e c o n d a r y s t r u c t u r e u p 

t o 1 0 k e v . 

1 3 3 7 0 . 5 0 e v 5 . 0 0 e v 1 . x u s a l e o n a r d B N W 

q : 0 : r a d i o a c t i v e t a r g e t 2 . 4 1 x ( 1 0 * * 4 ) y r 
n e e d e d f o r t h e r m a l c r o s s s e c t i o n e v a l u a t i o n . 

1 3 3 8 1 . 0 0 k e v 2 0 0 . k e v 

0 : f i s s i o n r e a c t o r c a l c u l a t i 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 . 

9 4 p l u t o n i u m 2 3 9 e l a s t i c c r o s s s e c t i o n 

q : t h e r m a l a v e r a g e i n c i d e n t e n e r g y . 
0 : f o r l o n g t e r m i m p r o v e m e n t o f 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 . 

1 3 4 0 1 . 0 0 k e v 1 5 . 0 m e v f r c . p h i l i s b r c 

o : f o r c r i t i c a l a s s e m b l i e s . 

d i f f e r e n t i a l e l a s t i c ~ c r o s s s e c t i o n 

7 4 2 0 9 4 r 

9 4 p l u t o n i u m 2 3 9 N E U T R O N 

1 3 4 1 1 . 0 0 m e v 3 . 0 0 m e v u s a s m i t h 
h e m m i g 

a n l 
d o e 

Q: 
a : 

r a d i o a c t i v e t a r g e t 2 . 4 1 x ( 1 0 * * 4 ) y r 
i n c i d e n t e n e r g y r e s o l u t i o n : 5 0 0 k e v . 

1 3 4 2 1 . 0 0 k e v 1 5 . 0 m e v f r c . p h i l i s b r c 

o : f o r c r i t i c a l a s s e m b l i e s . 
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9 4 P L U T O N I U M 2 3 9 I N E L A S T I C C R O S S S E C T I O N 

UP TO 1 5 . 0 MEV FR C . D H I L I S B R C 

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

1 3 4 4 8 0 0 . K E V 5 . 0 0 MEV L . N . U S A C H E V F E I 

FROM 0 . 8 - 1 . 4 MEV A C C U R A C Y 1 5 P E R C E N T . 
FROM 1 . 4 - 2 . 5 MEV ACCURACY 1 7 P E R C E N T . 
FROM 2 . 5 - 5 . 0 MEV A C C U R A C Y 3 0 P E R C E N T . 
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 . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 

9 4 P L U T O N I U M 2 3 9 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 3 4 5 UP TO 1 5 . 0 MEV CCP M . N . N I K O L A E V F E I 

C R O S S S E C T I O N FOR I N E L A S T I C R E M O V A L BELOW F I S S I O N 
T H R E S H O L D S OF U - 2 3 8 AND OF P U - 2 4 0 OR N D - 2 3 7 
D E S I R E D W I T H 10 P E R C E N T A C C U R A C Y . 

E X C I T A T I O N C R O S S S E C T I O N F O R LOW L Y I N G L E V E L S 
R E Q U I R E D W I T H 1 5 P E R C E N T A C C U R A C Y . 

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 . 

1 3 4 6 1 0 . 0 K E V 1 0 . 0 MEV USA H E M M I G D O E 

Q : R A D I O A C T I V E T A R G E T 2 . 4 1 X ( 1 0 * * 4 ) YR 

9 4 P L U T O N I U M 2 3 9 E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

1 5 . 0 MEV FR J . S A L V Y B R C 

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

9 4 P L U T O N I U M 2 3 9 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 MV 0 . 8 0 EV 1 . 0 * 1 UK J . F E L L 

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

9 4 P L U T O N I U M 2 3 9 N E U T R O N C A P T U R E C R O S S S E C T I O N 

1 . 0 0 KEV 5 0 0 . K E V 3 . 0 * 3 SWO H . H A E G G B L O M 

0 : N E E D E D FOP F A S T R E A C T O R C A L C U L A T I 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 . 

1 . 0 0 K E V 1 . 0 0 MEV R 0 . G O E L K F K 

Q : A L P H A A L S O U S E F U L . 
A : P R E F E R 5 P E R C E N T A C C U R A C Y U P TO 1 0 0 K E V . 
0 : FOR B U R N U P C A L C U L A T I O N S . 

1 . 0 0 K E V 3 . 0 0 MEV FR J . S A L V Y BRC 

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

5 . 0 0 K E V 1 0 . 0 MEV L . N . U S A C H E V 

FROM 5 . 0 - 1 0 0 
FROM 0 . 1 - 0 . 8 
FROM 0 . 8 - 4 . 5 
A B O V E 4 . 5 MEV 

F E I 7 5 4 0 1 2 R 

KEV ACCURACY 3 . 7 P E R C E N T . 
MEV A C C U R A C Y 1 0 P E R C E N T . 
" E V A C C U R A C Y 5 0 P E R C E N T . 

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 . 
FOR MORE D E T A I L S E E 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 B Y I N D C . S E E A P P E N D I X A . 

9 4 P L U T O N I U M 2 3 9 N E U T R O N T O T A L 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 

1 3 5 3 1 2 0 . K E V • C A M P B E L L W I N 

Q : GAMMA S P E C T R U M W A N T E D . 
A ! I N C I D E N T E N E R G Y , A B O U T 1 2 0 K E V . 

l o w R E S O L U T I O N A D E Q U A T E FOR I N C I D E N T E N E R G Y AND 
P H O T O N S P E C T R U M . 

O : FOR S T U D Y O F A C T I V A T I O N AND H E A T R E L E A S E I N C O R E . 

1 3 5 4 1 . 0 0 K E V 1 5 . 0 MEV FR J . S A L V Y 

o : FOR S H I E L D I N G . 

1 3 5 5 2 5 . 3 MV 1 5 . 0 MEV B . D U C H E M I N S A C 

Q : GAMMA S P E C T R A R E Q U I R E D 
A : ENERGY R E S O L U T I O N OF 2 5 0 K E V F O R GAMMA R A Y S L E S S 

T H A N 1 MEV AND 5 0 0 KEV FOR E N E R G I E S G R E A T EP T H A N 
1 MEV 
Q U O T E D A C C U R A C Y AT 2 S T A N D A R D D E V I A T I O N S . 

0 : FOR S H I E L D I N G C A L C U L A T I O N S - E V A L U A T I O N MAY B E 
S J F F I C I E N T 

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 . 

9 4 P L U T O N I U M 2 3 9 N E U T R O N 

1 5 . 0 MEV 10 .OX C . P H I L I S 
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9 4 p l u t o n i u m 2 3 9 NEUTRON n , 2 n ( c o n t i n u e d ) 

1 3 5 7 6 . 0 0 m e v 1 0 . 0 m e v 

O : R A D I O A C T I V E T A R G E T 2 . 4 1 X ( 1 0 * * 4 ) YR 
o : TO P R E D I C T B U I L D U P OF P U - 2 3 8 . 

1 5 . 0 m e v 1 5 . o x F R L . C O S T A C A D 

o : F U E L C Y C L E i n - C O R E 

9 4 p l u t o n i u m 2 3 9 n e u t r o n n . 3 n 

1 3 5 9 u p t o 

9 4 p l u t o n i u m 2 3 9 

1 5 . 0 m e v 

n e u t r o n 

1 F R j . s a l v y 

F i i s i O N c r o s s " s e c t T o n 

1 3 6 0 1 . 0 0 e v 3 . 0 0 m e v u s a 

1 3 6 1 3 . 0 0 m e v 1 0 . 0 m e v 

1 3 6 2 1 . 0 0 m e v 

1 3 6 3 1 . 0 0 k e v 

5 . 0 0 m e v 

4 . 0 0 m e v 

1 3 6 4 2 5 . 3 m v 

1 3 6 5 1 0 . 0 k e v 

1 3 6 6 1 0 . 0 k e v 

1 3 6 7 1 . 0 0 k e v 

1 . 0 0 k e v 

1 4 . 0 m e v 

1 . 0 0 m e v 

1 . 0 0 m e v 

s m i t h 
h e m m i g 

a n l 
d o e 

o : r a d i o a c t i v e t a r g e t 2 . 4 1 x ( 1 0 * * 4 ) y r 
a : v e r i f i c a t i o n o f c u r r e n t a c c u r a c y o r i n t e r m e d i a t e 

a c c u r a c y u s e f u l . 
n e e d r e l a t e d a c c u r a c y f o r 5 - 1 0 p e r c e n t e n e p g y 

d i n s . 
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 . 

sm i t h 
h e m m i g 

a n l 
DOE 

6 9 1 4 7 1 r 

o : r a d i o a c t i v e t a r g e t 2 . 4 1 x ( 1 0 * * 4 ) y r 
a : v e r i f i c a t i o n o f c u r r e n t a c c u r a c y o r i n t e r m e d i a t e 

a c c u r a c y u s e f u l . 
n e e d r e l a t e d a c c u r a c y f o r 5 - 1 0 p e r c e n t e n e r g y 

b i n s . 
o : f o r f a s t r e a c t o r c a l c u l a t i o n s . 

C . G . C A M P B E L L w i n 6 9 2 4 2 6 r 

q : r a t i o t o u - 2 3 5 f i s s i o n c r o s s s e c t i o n a c c e p t a b l e . 
a : a c c u r a c y f o r a v e r a g e v a l u e o f t h e e r r o r b e t w e e n 

e a n d 2 e . 
o : f o r f a s t r e a c t o r s . 

m . n . n i k o l a e v f e i 7 1 4 0 2 4 r 

q : r a t i o t o u - 2 3 5 f i s s i o n c s i s w a n t e d b u t a b s o l u t e 
m e a s u r e m e n t a n d m e a s u r e m e n t o f r a t i o s t o b - 1 0 
( n . a l p h a ) , l i - 6 ( n . a l p h a ) c r o s s s e c t i o n s a n d 
o t h e r s t a n d a r d s w o u l d b e v e r y u s e f u l . 

b e . o w 3 0 k e v m e a s u r e m e n t s o f t r a n s m i s s i o n c u r v e s 
b y f l a t r e s p o n s e d e t e c t o r a n d b y s e l f d e t e c t i o n 
m e t h o d w i t h f i s s i o n d e t e c t o r w a n t e d f o r 
s e l f s h i e l d i n g e v a l u a t i o n . 

t h e s e c u r v e s m u s t b e m e a s u r e d w i t h a t t e n u a t i o n s o f 
t h e p r i m a r y b e a m d o w n t o 1 p e r c e n t . 

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 . 
o p t i m u m p r e c i s i o n o f 1 . 5 p e r c e n t d e s i r e d i n 

r e g i o n 2 0 k e v t o 1 m e v . 
l e t h a r g y r e s o l u t i o n o f a b o u t 0 . 2 c o n s i d e r e d 

s u f f i c i e n t f o p s u c h m e a s u r e m e n t s . 
o : s e e g e n e r a l c o m m e n t s i n t h e i n t r o d u c t i o n . 

r e q u e s t c o n s i d e r e d f u l f i l l e d , w h e n a t l e a s t t h r e e 
m e a s u r e m e n t s w i t h d i f f e r e n t m e t h o d s a g r e e w i t h i n 
r e q u e s t e d a c c u r a c y . 

f i r s t p r i o r i t y b e c a u s e i t i s d i f f i c u l t t o 
i n t e r p r e t t h e s e l f - s h i e l d i n g f a c t o r s f r o m 
m a c r o s c o p i c d a t a o n l y . 

c o w a n g e 8 

q : r a d i o a c t i v e t a r g e t 2 . 4 1 x < 1 0 * * 4 > y r 
0 : i m p r o v e d p r e c i s i o n n e e d e d f o r t h e r m a l r e a c t o r s . 

d i r e c t m e a s u r e m e n t s d i s a g r e e . 
u a n d p u h a l f l i v e s s h o u l d b e c o n f i r m e d a s t h e y 

a f f e c t t h e s e m e a s u r e m e n t s . 

h e m m i g d o e 

r a d i o a c t i v e t a r g e t 2 . 4 1 x 1 1 0 * * 4 ) y p . 
r a t i o t o u - 2 3 5 ( n , f ) r e q u i r e d . 
i n c i d e n t e n e r g y r e s o l u t i o n : 3 . p e r c e n t . 
a v g . o v e r 1 0 - 2 0 p e r c e n t e n e r g y i n t e r v a l s 

q : r a d i o a c t i v e t a r g e t 2 . 4 1 x ( 1 0 * * 4 ) y r 
r a t i o t o u — 2 3 5 ( n , f ) w a n t e d . 

h . h a e g g b l o m 

o : f a s t r e a c t o r c a l c u l a t i 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 . 

1 5 . 0 m e v c . r h i l i s 

a : a c c u r a c y 5 p e r c e n t t o 1 k e v , 
0 : f o r c r i t i c a l a s s e m b l i e s . 

7 4 2 0 9 9 r 

2 p e r c e n t a b o v e . 

1 3 6 9 5 . 0 0 k e v 1 0 . 0 m e v l . n . u s a c h e v F E I 

a : f r o m 5 . 0 - 1 0 0 k e v a c c u r a c y 1 . 2 ° e r c e n t . 
f r o m 0 . 1 - 0 . 8 m e v a c c u r a c y 1 . 3 p e r c e n t . 
f r o m 0 . 8 - 4 . 5 m e v a c c u r a c y 2 . 6 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 . 

o : 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 3 7 0 1 . 0 0 e v 2 0 . 0 k e v d o n c a l s 

a : R A D I O A C T I V E T A R G E T 2 . 4 1 X ( 1 0 * * 4 ) YR 
O : N E E D E D FOR F A S T REACTOR C A L C U L A T I O N S . 

1 0 2 



9 4 P L U T O N I U M 2 3 9 NEUTRON 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 3 7 2 

1 3 7 4 

1 3 7 5 

2 Q . 0 KEV 

1 0 0 . KEV 

1 0 . 0 KEV 

1 . 0 0 KEV 

2 0 . 0 MEV 

3 . 0 0 MEV 

2 0 . 0 MEV 

2 0 . 0 MEV 

1 0 0 . KEV 

4 0 . 0 MEV 

O : R A D I O A C T I V E TARGET 2 . 4 1 X ( 1 0 * * 4 ) YR 
0 : NEEDED FOR F A S T REACTOR C A L C U L A T I O N S . 

GEB 

Q : R A D I O A C T I V E TARGET 2 . 4 1 X ( 1 0 * * 4 ) YR 
A B S O L U T E MEASUREMENT D E S I R E D . 

J A P M . K A W A I N I G 

7 6 1 0 6 9 R 

7 6 2 2 1 1 R 

0 : F I S S I O N REACTOR C A L C U L A T I O N S . 
CORE D E S I G N AND A N A L Y S I S . 
LARGE D I S C R E P A N C I E S BETWEEN E X P E R I M E N T A L D A T A FROM 
5 0 KEV TO 1 . 0 MEV . 

2 . O X 

2 0 . X USA 

H . K U E S T E R S 

MCELROY 

7 9 2 2 2 1 R 

8 0 1 2 4 0 F 

0 : R A D I O A C T I V E T A R G E T 2 . 4 1 X ( 1 0 * * 4 ) YR 
O : FOR F M I T D O S I M E T R Y . 
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 AND N E A N D C . SEE A P P E N D I X A . 

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 ) 

1 3 7 6 1 0 0 . E V 

1 . 0 0 KEV 

5 0 . 0 KEV 

1 0 0 . EV 

1 . 0 0 KEV 

5 0 . 0 KEV 

6 0 0 . KEV 

1 0 . 0 MEV 

8 0 0 . KEV 

8 . X 

1 0 . X 

1 USA SM I T H 
H E M M I G 

ANL 
DOE 

R A D I O A C T I V E TARGET 2 . 4 1 X ( 1 0 * * 4 ) YR 
C A P T U R E CROSS S E C T I O N EQUALLY U S E F U L . 

SM I T H 
H E M M I G 

A N L 
DOE 

R A D I O A C T I V E T A R G E T 2 . 4 1 X ( 1 0 * * 4 ) YR 
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 . 

S M I T H 
HEMMIG 

A N L 
DOE 

6 9 1 3 1 6 R 

R A D I O A C T I V E T A R G E T 2 . 4 1 X ( 1 0 * * 4 ) YR 
C A = 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 . 

SMI TH 
HEMMIG 

ANL 
DOE 

R A D I O A C T I V E TARGET 2 . 4 1 X ( 1 0 * * 4 ) YR 
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 . 

M . N . N I K O L A E V F E I 7 1 4 0 25R 

FOR E V A L U A T I O N OF D I F F E R E N C E S I N C A P T U R E AND 
F I S S I O N - R E S O N A N C E S E L F S H I E L D I N G . 

MEASUREMENTS OF T R A N S M I S S I O N CURVES W I T H F L A T -
R E S P O N S E DETECTOR AND BY S E L F - I ND I C AT I ON METHOD 
W I T H C A P T U R E AND F I S S I O N D E T E C T O R S ARE W A N T E D . 

BEAM A T T E N U A T I O N DOWN T O 1 PERCENT W A N T E D . 
I N R E G I O N 1 TO 1 0 0 K E V , 4 TO 5 PERCENT ACCURACY 

D E S I R A B L E . 
L E T H A R G Y R E S O L U T I O N OF 0 . 2 S U F F I C I E N T FOR R E G I O N 

O . t TO 3 0 K E V . 
AT L E A S T T H R E E D I F F E R E N T REQUESTS MUST C O I N C I D E 

W I T H I N REQUESTED A C C U R A C Y . 
SEE GENERAL COMMENTS I N THE I N T R O D U C T I O N . 
F I R S T P R I O R I T Y B E C A U S E I T I S D I F F I C U L T TO 

I N T E R P R E T THE S E L F - S H I ELD I N G F A C T O R S FROM 
M A C R O S C O P I C D A T A O N L Y . 

Y . N A I T O J A E 

A : ACCURACY R E Q U I R E D AT T H E R M A L I S 1 P E R C E N T . 
P E R C E N T A B O V E . 

0 : FOR BURN UP C A L C U L A T I O N OF A PU L O A D E D THERMAL 
R E A C T O R . 

7 2 2 0 4 6 N 

5 

1 . 0 0 MEV 

S T A T U S -

2 0 . 0 MEV 1 0 . O X 

M: 

M . S A S A K I PNC 8 1 2 0 3 2 R 

I N S U F F I C I E N T E X P E R I M E N T A L DATA 
FOR C A L C U L A T I O N OF FBR B R E E D I N G R A T I O , E V A L U A T I O N 
REQUESTED 
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 . 

9 4 P L U T O N I U M 2 3 9 NEUTRON NEUTRONS E M I T T E D PER NEUTRON A B S O R P T I O N ( E T A ) 

1 3 8 3 1 0 . 0 MV 0 . 5 0 EV 0 . 7 5 X 1 UK J . F E L L W I N 

a : V A L U E R E L A T I V E T O 2 5 . 3 MV ETA W A N T E D . 
A : ACCURACY 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 . 
0 : FOR T E M P E R A T U R E C O E F F I C I E N T WORK. 

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 . 
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9 4 P L U T O N I U M 2 3 9 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 BAR) 

2 5 . 3 m v 

UP TO 

2 5 . 3 m v 

3 . 0 0 m e v 

1 5 . 0 MEV 

2 . 5 0 m e v 

0 . 5 * 

s m i t h 
h e m m i g 

ANL 
DOE 

o : r a d i o a c t i v e t a r g e t 2 . 4 1 x { 1 0 * * 4 ) y r 
a : a c c u r a c y o f 0 . 5 p e r c e n t u s e f u l . 
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 . k a w a i N I G 

A : ACCURACY R E Q U I R E D TO B E T T E R T H A N 0 . 2 P E R C E N T I F 
P O S S I B L E . 

0 : f o r F A S T REACTOR AND H Y B R I D F U S I O N REACTOR 
C A L C U L A T I 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 . 

m . n . n i k o l a e v f e i 

R A T I O TO C F - 2 5 2 NU R E Q U I R E D . 
A B S O L U T E MEASUREMENTS OF N U - B A R AND ETA FOR 

THERMAL N E U T R O N S W I T H ACCURACY OF AT L E A S T 0 . 5 
PERCENT WOULD BE VERY U S E F U L FOR L O W E R I N G T H E 
D E P E N D E N C E OF P U - 2 3 9 N U - B A R R E S U L T S FROM T H E 
C F - 2 5 2 N U - B A R S T A N D A R D . 

ENERGY DEPENDENCE OF NU I S WANTED W I T H 0 . 7 
P E R C E N T A C C U R A C Y . 

ENERGY R E S O L U T I O N OF 1 0 . P E R C E N T R E Q U I R E D BELOW 
2 . 5 M E V . 

SEE GENERAL COMMENTS I N THE I N T R O D U C T I O N . 

Q : DATA WANTED FOR E P I - T H E R M A L NEUTRONS A L S O . 
0 : FOR BURN UP C A L C U L A T I O N OF A PU L O A D E D THERMAL 

R E A C T O R . 

1 3 8 8 1 5 . 0 MEV C . P H I L I S 

A : ACCURACY 2 PERCENT TO 1 K E V , 
0 : FOR C R I T I C A L A S S E M B L I E S . 

7 4 2 1 01 R 

1 p e r c e n t a b o v e . 

1 3 8 9 5 . 0 0 KEV 1 0 . 0 MEV L . N . U S A C H E V F E I 

FROM 5 . 0 - 1 0 0 KEV ACCURACY 0 . 5 P E R C E N T . 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 0 . 5 P E R C E N T . 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 1 . 2 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 O N S . 
FOR MORE D E T A I L SEE I N T R O D U C T I O N . 

1 . 0 0 KEV A DONCALS WEW 7 6 1 0 4 1 R 

a : R A D I O A C T I V E TARGET 2 . 4 1 X 1 1 0 * * 4 ) YR 
o : E S S E N T I A L FOR ACCURATE F A S T REACTOR C A L C U L A T I O N S . 

1 . 0 0 k e v 3 . 0 0 k e v 1 D O N C A L S HEW 7 6 1 1 2 6 S 

a : R A D I O A C T I V E TARGET 2 . 4 1 X 1 1 0 * * 4 ) YR 
0 : E S S E N T I A L FOR A C C U R A T E F A S T REACTOR C A L C U L A T I O N S . 

3 . 0 0 KEV 

1 . 0 0 MV 

1 0 . 0 MEV 

1 . 0 0 EV 

1 . * 
a : R A D I O A C T I V E T A R G E T 2 . 4 1 X ( 1 0 * * 4 ) YR 
0 : E S S E N T I A L FOR ACCURATE F A S T REACTOR C A L C U L A T I O N S . 

o : 2 . 4 1 X ( 1 0 * * 4 ) YR 
m e a s u r e m e n t s r e l a t i v e t o j - 2 3 3 a n d u - 2 3 5 w a n t e 

S T A T U S 

THERMAL VALUE 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 . 

9 4 P L U T O N I U M 2 3 9 NEUTRON D E L A Y E D NEUTRONS E M I T T E D PER F I S S I O N 

1 3 9 4 2 5 . 3 m v 5 . 0 0 m e v 5 . X u s a s m i t h a n l 

0 : r a d i o a c t i v e t a r g e t 2 . 4 1 x ( 1 0 * * 4 > y r 

S T A T U S -

1 0 . 0 m e v t . m u r a t a n i g 7 6 2 0 4 8 n 

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 
ANO 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 ) W H I C H 
CAN BE USED 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 . 
I N C I D E N T ENERGY S T E P L E S S THAN 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 F U E L 

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 o n i u m 2 3 9 NEUTRON ENERGY SPECTRUM OF F I S S I O N NEUTRONS 

1 0 0 . k e v c . g . c a m p b e l l w i n 

I N C I D E N T E N E R G Y , ABOUT 1 0 0 K E V . 
ACCURACY 2 PERCENT AVERAGE E ' . 
1 0 PERCENT ON THE 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 RATE A N A L Y S I S . 

1 3 9 7 1 5 . 0 MEV FR C . P H I L I S BRC 

0 : FOR C R I T I C A L A S S E M B L I E S . 
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9 4 p l u t o n i u m 2 3 9 N E U T R O N E N E R G Y S P E C T R U M O F F I S S I O N N E U T R O N S ( C O N T I N U E D ) 

2 5 . 3 M V 2 0 . 0 U S A C O W A N G E B 

0 : R A D I O A C T I V E T A R G E T 2 . 4 1 X ( 1 0 * * 4 ) Y R 

7 6 1 0 9 1 R 

2 5 . 3 M V S T E E N B E T 7 8 1 1 8 6 R 

Q : R A D I O A C T I V E T A R G E T 2 . 4 1 X ( 1 0 * * 4 ) Y P 
N E E D S H A P E O F N E U T R O N E N E R G Y D I S T P I B U T 1 0 N F R O M 

1 0 0 K E V T O 1 5 M E V . 
A : R E L A T I V E 3 E AK T O 1 P E R C E N T . 
0 : N E E D E D F O R C R I T I C A L I T Y C A L C U L A T I O N S . 

1 0 0 . K E V H . K U E S T E R S K F K 7 9 2 2 2 2 R 

I N C I D E N T E N E R G Y . A B O U T 1 0 0 K E V . 
2 P E R C E N T A C C U R A C Y r . ^ M E A N F I S S . S P E C T R U M E N E ° G Y . 
1 0 P E R C E N T A C C U R A C Y W A N T E D ON T H E N U M 3 E ° OF 
N E U T R O N S A B O V E 5 M E V A N D B E L O W . 2 5 M E V . 

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

9 4 P L U T O N I U M 2 3 9 E N E R G Y S P E C T R J M O F D E L A Y E D F I S S I O N N E U T R O N S 

1 4 0 1 2 5 . 3 MV 5 . 0 0 M E V S M I T H HEMMIG A N L 
D O E 

R A D I O A C T I V E T A R G E T 2 . 4 1 X ( 1 0 * * 4 ) Y P 
H A L F - L I F E A N D E N E R G Y S P E C T R U M N E E D E D . 
F O R A N A L Y S I S O F F A S T C R I T I C A L S A N D F A S T R E A C T O R 

C 4 L C U L A T I O N S . 

9 4 P L U T O N I U M 2 3 9 S P E C T R U M O F P R O M P T G A M M A R A Y S E M I T T E D I N F I S S I O N 

1 4 0 2 2 5 . 3 " V 1 4 . 0 M E V S . S . K O V A L E N K O PI 
0 : Y I E L D A N D S P E C T R A W A N T E D F O R 5 TO 1 5 M E V G A M M A S . 
A : 1 0 . 0 K E V G A M M A R E S O L U T I O N W A N T E D . 
O : F O R A S S A Y O F P U I N F U E L E L E M E N T S F R O M P R O M P T 

G A M M A S . 

9 4 P L U T O N I U M 2 3 9 D E L A Y E D G A M M A S P E C T R U M F R O M F I S S I O N P R O D U C T S 

2 5 . 3 MV 

a : n: 

W A L T O N L A S 7 0 1 0 4 3 n 

2 . 4 1 X ( 1 0 * * 4 ) YR 
A N D T I M E - D E P E N D E N T Y I E L D F O R ' 

R A D I O A C T I V E T A R G E T 
S P E C T R A 0 . 2 5 - 5 M E V 

1 M S E C - 1 2 H R . 
A S S O C I A T E G A M M A ' S W I T H F I S S I O N P R O D U C T S 

P Q S S I B L E . 
G E ( L I ) R E S O L U T I O N - 2 . 5 K E V A T 1 . 2 M = V . 
F O R N O N - D E S T R U C T I V E A S S A Y S O F P U - 2 3 9 . 
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S . S U Z U K I 

a: DECAY HEAT (W/G) REQUIRED. 
0 : ASSAY OF PU BY CALORIMETRY 

9 4 P L U T O N I U M 2 4 1 GAMMA RAY Y I E L D 

T . S U Z U K I J A E 

Y I E L D ° E R D I S I N T E G R A T I O N OF 5 6 . 4 , 7 7 . 1 0 3 . 5 . 1 4 8 . 6 
AND 1 6 0 KEV GAMMA RAYS R E Q U I R E D . 

( F O L L O W I N G A L P H A DECAY E V E N T ) 
1 D ER CENT ACCURACY FOR 1 0 3 . 5 AND 1 4 8 . 6 KEV GAMMA 
R A Y S , 5 PER CENT ACCURACY FOR 5 6 . 4 , 7 7 AND 1 6 0 < E V 
GAMMA R A Y S . 
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 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 PU—I S O T O P E S BY GAMMA-RAY SPECTROSCOPY 

9 4 P L U T O N I U M 2 4 1 T O T A L NEUTRON Y I E L D 

1 0 . 0 MEV CCP V . K . M A R K O V GAC 

0 : FOR PHOTONUCLEAR ASSAY OF P U . 

9 4 P L U T O N I U M 2 4 1 F I S S I O N CROSS S E C T I O N 

1 4 5 8 1 0 . 0 MEV CCP V . K . M A R K O V GAC 

o : FOR PHOTONUCLEAR ASSAY OF P U . 

9 4 P L U T O N I U M 2 4 1 F I S S I O N PRODUCT MASS Y I E L D SPECTRUM 

1 0 . 0 MEV CCP V . K . M A R K O V GAC 

o : FOR PHOTONUCLEAR ASSAY OF P U . 

7 1 4 0 4 8 N 

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

1 4 6 0 1 . 0 0 KEV 

1 4 6 1 1 0 . 0 MV 

1 4 6 2 1 . 0 0 KEV 

1 5 . 0 MEV 

3 . 0 0 EV 

2 0 . 0 MEV 

10 .OX 
1 . X 

GER 

USA WESTON 

6 9 2 4 5 5 R 

7 8 1 1 9 5 R 

O : R A D I O A C T I V E TARGET 1 4 . 4 YR 
O : T O T A L C R O S S - S E C T I O N NOT C O N S I S T E N T W I T H PAR T I AL S . 

a : R A D I O A C T I V E TARGET 1 4 . 4 YR 
NEEDED I N E V A L U A T I O N TO L I M I T MODEL 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 1 A B S O R P T I O N CROSS S E C T I O N 

1 4 6 3 1 5 . 0 EV 

1 4 6 4 1 . 0 0 KEV 

3 0 0 . EV 

2 . 0 0 KEV 

71 2 0 9 5 R 

A : ACCURACY FOR A V E R A G E V A L U E OF THE ERROR BETWEEN 
E ANO 2 E . 

O : FOR THERMAL R E A C T O R S . 

J . F E L L W I N 7 1 2 0 S 

A : ACCURACY FOR A V E R A G E V A L U E OF THE ERROR BETWEEN 
E AND 2 E . 

0 : FOR T H E R M A L R E A C T O R S . 

9 4 P L U T O N I U M 2 4 1 NEUTRON CAPTURE CROSS S E C T I O N 

1 4 6 5 2 5 . 3 MV 3 0 . 0 K E V WESTON ORL 

Q : R A D I O A C T I V E T A R G E T 1 4 . 4 YR 
ALPHA ALSO W A N T E D . 

A". ACCURACY 3 F 3 " E R C E N T I N E T A . 
O : IMOROVED P R E C I S I O N NEEDED FOR THERMAL R E A C T O R S . 

ALSO WANTED FOR F A S T R E A C T O R S . 

1 4 6 6 1 . 0 0 k e v 5 . 0 0 MEV H.HAEGGBLOM 
0 : F A S T REACTOR C A L C U L A T I O N S . 
M l S U B S T A N T I A L M O D I F I C A T I O N S . 
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9 * p l u t o n i u m 2 * 1 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 ( c o n t i n u e d ) 

1 4 6 7 2 0 0 . E V 1 . 0 0 m e v GER B . G O E L K F K 

o : ALPHA I S U S E F U L . 

1 4 6 8 5 . 0 0 k e v 1 0 . 0 m e v l . n . u s a c h e v f e i 

f r o m 5 . 0 - 1 0 0 k e v a c c u r a c y 1 8 p e r c e n t . 
f r o m 0 . 1 - 0 . 8 m e v a c c u r a c y 3 0 p e r c e n t . 
f r o m 0 . 8 - 4 . 5 m e v a c c u r a c y 5 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 . 
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 6 9 2 5 . 3 m v 3 0 . 0 k e v 

o: 
o : 

r a d i o a c t i v e t a r g e t 1 4 . 4 y r 
f o r t h e r m a l r e a c t o r c a l c u l a t i o n s . 

1 4 7 0 5 0 0 . e v 5 . 0 0 m e v L . N . U S A C H E V f e i 

o : a v e r a g e c r o s s s e c t i o n i n a 
r e q u e s t e d . 

0 : f o r f a s 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 e e g e n e r a l c o m m e n t s . 

7 9 4 0 0 2 r 

f a s t - r e a c t o r s p e c t r u m 

9 4 p l u t o n i u m 2 4 1 t o t a l p h o t o n p r o d u c t i o n c r o s s s e c t i o n 

1 4 7 1 1 2 0 . k e v 

1 4 7 2 2 5 . 3 m v 1 5 . 0 m e v 

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 . 

l o w r e s o l u t i o n a d e q u a t e f o r i n c i d e n t e n e r g y a n d 
p h o t o n s p e c t r u m . 

0 : f o r s t u d y o f a c t i v a t i o n a n d h e a t r e l e a s e i n c o r e . 

b . d u c h e m i n SAC 

q : g a m m a s p e c t r a r e q u i r e d 
a : e n e r g y r e s o l u t i o n o f 2 5 0 k e v f o r g a m m a r a y s l e s s 

t h a n 1 m e v a n d 5 0 0 k e v f o r e n e r g i e s g r e a t e r t h a n 
1 m e v 
q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s , 

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 - e v a l u a t i o n m a y B E 
s u f f i c i e n t 

9 4 p l u t o n i u m 2 4 1 n e u t r o n 

1 5 . 0 M E V 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 r c a l c u l a t i o n s 

9 4 p l u t o n i u m 2 4 1 f i s s i o n c r o s s s e c t i o n 

1 4 7 4 2 5 . 3 m v 

1 4 7 5 

1 4 7 6 

1 4 7 7 

1 4 7 8 

2 0 . 0 k e v 

u p t o 

1 . 0 0 k e v 

5 . 0 0 k e v 

1 0 . 0 e v 

1 . 0 0 m v 

1 0 . 0 e v 

4 0 0 . k e v 

5 . 0 0 KEV 

1 5 . 0 m e v 

1 0 . 0 m e v 

s m i t h 
w e s t o n 

a n l 
o r l 

3 0 . 0 k e v 

3 . 0 0 e v 

5 . 0 * 

r a d i o a c t i v e t a r g e t 1 4 . 4 y r 
r a t i o t o u - 2 3 5 o r p u - 2 3 9 w o u l d b e u s e f u l . 

r a d i o a c t i v e t a r g e t 1 4 . 4 y r 
r a t i o t o u — 2 3 5 ( n , f ) w a n t e d . 

H.TELLIES SAC 
a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
0 : r e a c t o r c a l c u l a t i 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 . 

B . G O E L 

L . N . U S A C H E V f e i 

a : f r o m 5 . 0 - 1 0 0 k e v a c c u r a c y 3 . 7 p e r c e n t . 
f r o m 0 . 1 - 0 . 8 m e v a c c u r a c y 5 . 0 p e r c e n t . 
f r o m 0 . 8 - 4 . 5 m e v a c c u r a c y 9 . 7 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 . 

q : r a d i o a c t i v e t a r g e t 1 4 . 4 y r 
r a t i o t o u - 2 3 5 o r p u - 2 3 9 w o u l d b e u s e f u l . 

a : R A D I O A C T I V E TARGET 1 4 . 4 YR 
o : F O R T H E R M A L C R O S S S E C T I O N E V A L U A T I O N . 

1 4 8 1 

1 4 8 2 

1 . 0 0 e v 

5 0 0 . e v 

1 . 0 0 m e v 

5 . 0 0 m e v 

1 - 5 . x 

5 . o x 

s . r a p e a n u 

l . n . u s a c h e v 

RUM 

f e i 

o : a v e r a g e c r o s s s e c t i o n i n a 
r e q u e s t e d . 

0 : f o r f a s 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 e e g e n e r a l c o m m e n t s . 

7 9 4 0 0 9 r 

f a s t - r e a c t o r s p e c t r u m 
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9 4 P L U T O N I U M 2 4 1 C A ° T U R E TO F I S S I O N R A T I O ( A L P H A ) 

1 . 0 0 KEV 2 . 0 0 MEV 

0 : R A D I O A C T I V E T A R G E T 1 4 . 4 YR 
CAPTURE CROSS S E C T I O N E Q U A L L Y U S E F U L . 

1 . 0 0 KEV 2 . 0 0 MEV USA H E M M I G DOE 

Q : R A D I O A C T I V E TARGET 1 4 . 4 YR 

6 9 1 3 3 2 R 

S T A T U S -

2 5 . 3 MV 

2 5 . 3 MV 1 4 . 0 MEV 

H . T E L L I ER S A C 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
0 : E V A L U A T I O N MAY S U F F I C E I F I T E X P . A I N S 

D I S C R E P A N C I E 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 . 

Y . N A I T O J A E 

A : ACCURACY R E Q U I R E D AT T H E R M A L I S 1 P E R C E N T , 5 
P E R C E N T 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 THERMAL 
R E A C T O R . 

- S T A T U S 

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 AND N E A N D C . SEE A P P E N D I X A . 

9 4 P L U T O N I U M 2 4 1 NEUTRON NEUTRONS E M I T T E D PER NEUTRON A B S O R P T I O N ( E T A ) 

1 4 8 7 1 0 . 0 MV 

2 5 . 3 MV 

1 5 . 0 EV 1 UK J . F E L L w i n 

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 2 P E R C E N T TO 1 E V , 6 PERCENT A B O V E . 
0 : FOR T H E R M A L R E A C T O R S . 

E V A L U A T I O N R E Q U I R E M E N T . 
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 . 

H . T E L L I E R SAC 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
O : FOR THERMAL REACTOR C A L C U L A T I O N S . 

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

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 AND N E A N O C . SEE A P P E N D I X A . 

9 4 P L U T O N I U M 2 4 1 NEUTRONS E M I T T E D PER F I S S I O N ( N U B A R ) 

1 4 8 9 1 . 0 0 KEV 1 . 0 0 MEV USA H E M M I G DOE 

Q : R A D I O A C T I V E TARGET 1 4 . 4 YR 

1 4 9 0 1 . 0 0 KEV 

1 4 9 1 5 . 0 0 KEV 

S T A T U S -

1 5 . 0 MEV 

1 0 . 0 MEV 

B . G O E L 

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

A : FROM 5 . 0 - 1 0 0 KEV ACCURACY 1 . 2 P E R C E N T . 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 2 . 3 P E R C E N T . 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 4 . 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 : 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 . 

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 AND N E A N D C . SEE A P P E N D I X A . 

9 4 P L U T O N I U M 24 1 NEUTRON DELAYED N E U T R O N S E M I T T E D PER F I S S I O N 

1 4 9 2 2 5 . 3 MV 1 0 . 0 MEV J A P T . MURATA N I G 7 6 2 0 5 0 N 

THE REQUESTED 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 O N ) WHICH 
CAN USED TO F I T THE DECAY CURVE OF D E L A Y E D 
NEUTRONS FOR THE T I M E R A N G E • 0 . 1 - 3 0 0 SEC W I T H I N AN 
ACCURACY OF 5 PER C E N T . 
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 
I N C I D E N T ENERGY S T E P L E S S THAN 2 M E V . 

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 E N D I X A . 

9 4 P L U T O N I U M 2 4 1 NEUTRON F I S S I O N PRODUCT MASS Y I E L D SPECTRUM 

1 4 9 3 2 5 . 3 MV S . A . S K V O R T S O V 
0 . A . M I L L E R 

KUR 
KUR 

7 0 4 0 2 1 N 

a : Y I E L D OF R U - 1 4 4 W A N T E D . 
0 : FOR ASSAY OF PU I N F U E L E L E M E N T S BY MEANS 

OF F I S S I O N PRODUCT GAMMA R A D I A T I O N . 

2 5 . 3 MV H . W A L K E R CRC 

Q : o: Y I E L D OF X E - 1 3 5 W A N T E D . 
C 0 R 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 . 

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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9 * p l u t o n i u m 2 4 1 r e s o n a n c e p a r a m e t e r s 

1 4 9 5 2 5 . 3 MV 1 0 0 . EV 5 . % U S A S M I T H A N L 

a : R A D I O A C T I V E T A R G E T 1 4 . 4 VR 

7 2 1 1 4 0 R 

1 4 9 6 1 0 0 . E V 4 0 0 . EV 1 0 . X U S A S M I T H A N L 

a: RADIOACTIVE TARGET 14.4 YR 

1 4 9 7 2 5 . 3 MV 4 0 0 . EV 1 0 . X U S A V I S N E R C B E 7 6 1 0 9 6 R 

a : R A D I O A C T I V E T A R G E T 1 4 . 4 YR 
0 : FOR T H E R M A L R E A C T O R A P P L I C A T I O N S A T H I G H B U R N - U P . 

9 4 P L U T O N I U M 2 4 1 

1 4 9 8 V . S C H N E I D E R A L K 

o : S P E C I F I C DECAY H E A T I N W A T T S / G R A M R E Q U I R E D . 
P E R C E N T A G E OF H E A T C A R R I E D O F F BY L O N G R A N G E 

^ A R T I C L E S ( X - R A Y S . G A M M A R A Y S ) U S E F U L . 
O : FOR C A LOR I M E T R I C PU D E T E R M I N A T I O N . 

S . S U Z U K I 

0 : D E C A Y H E A T 1 W / G ) R E Q U I R E D , 
o : A S S A Y OF PU BY C A L O R I M E TRY 

9 4 P L U T O N I U M 2 4 2 S P O N T A N E O U S F I S S I O N H A L F L I F E 

1 5 0 0 J A P S . S U Z U K I PNC 7 6 2 0 1 7 N 

0 : D E T E C T I O N O F PU BY N E U T R O N C O I N C I D E N C E METHOD 

9 4 P L U T O N I U M 2 4 2 N E U T R O N T O T A L CROSS S E C T I O N 

1 5 0 1 1 0 . 0 K E V 1 5 . 0 MEV F . F R O E H N E R K F K 7 9 2 2 5 5 R 

A : 5 - 1 0 P E R C E N T ENERGY R E S O L U T I O N S U F F I C I E N T 
0 : FOR C O N S I S T E N T E V A L U A T I O N OF P A R T I A L CROSS S E C T I O N 

NO D A T A A V A I L A B L E ABOVE 6 0 0 K E V . D A T A BELOW 1 5 0 K E V 
D I F F I C U L T T O R E C O N C I L E W I T H O P T I C A L MODEL 

9 4 P L U T O N I U M 2 4 2 C A P T U R E CPOSS S E C T I O N 

1 5 0 2 2 5 . 3 MV H . T E L L I E R SAC 

1 5 0 4 

1 5 0 8 

1 . 0 0 K E V 

1 . 0 0 KEV 

2 5 . 3 MV 

1 0 0 . EV 

2 5 . 3 MV 

5 . 0 0 KEV 

3 . 0 0 MEV 

7 . 0 0 MEV 

1 0 0 . EV 

1 . 0 0 KEV 

1 4 . 0 MEV 

A : Q U O T E D ACCURACY AT 2 S T A N D A R D D E V I A T I O N S , 
o: E V A L U A T I O N MAY S U F F I C E I F I T E X P L A I N S 

0 I S C R E P A N C I E S . 
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 . 

H . T E L L I ER SAC 

A : A C C U R A C Y FOR R A T I O TO T H E R M A L CROSS S E C T I O N . 
Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S . 

0 : E V A L U A T I O N MAY S U F F I C E I F I T E X P L A I N S 
D I S C R E P A N C I E 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 . 

0 : R E L A T I V E V A L U E S V E R S U S E N E R G Y OR TO U - 2 3 8 C A P T U R E . 
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 . 

Q : R A D I O A C T I V E T A R G E T 3 . 7 6 X 1 1 0 * * 5 ) YR 
A : A C C U R A C Y RANGE 1 5 . TO 2 0 . P E R C E N T . 
0 : FOR F A S T B R E E D E R C A L C U L A T I O N S . C M , CF P R O D U C T I O N . 

S C H E N T E R H E D 

a: R A D I O A C T I V E T A R G E T 3 . 7 6 X ( 1 0 * * 5 ) YR 
A : WANT R E S O N A N C E P A R A M E T E R S T O 1 0 - 2 0 P E R C E N T BELOW 

1 0 K E V . 
O : FOR F A S T B R E E D E R C A L C U L A T I O N S . CM, CF P R O D U C T I O N . 

S C H E N T E R H E D 

O : R A D I O A C T I V E T A R G E T 3 . 7 6 X ( 1 0 * * 5 ) YR 
A : WANT R E S O N A N C E P A R A M E T E R S T O 1 0 - 2 0 P E R C E N T BELOW 

1 0 K E V . 
0 : FOR F A S T B R E E D E R C A L C U L A T I O N S , C M . CF P R O D U C T I O N . 

J A P Y . N A I T O J A E 

A : A C C U R A C Y R E Q U I R E D AT T H E R M A L I S 5 P E R C E N T , 10 
P E R C E N T A B O V E . 

0 : FOR BURN UP C A L C U L A T I O N OF A P U L O A D E D T H E R M A L 
R E A C T O R . 

1 5 0 9 2 0 0 . KEV 5 . 0 0 MEV H . H A E G G B L O M 

O : F A S T R E A C T O R C A L C U L A T I 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 . 
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9 4 p l u t o n i u m 2 4 2 n e u t r o n c a ' 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 ) 

1 5 1 0 5 . 0 0 k e v 

1 5 1 1 2 5 . 3 m v 

1 5 1 2 1 0 . 0 m v 

1 0 . 0 m e v 

1 . 0 0 k e v 

4 . 0 0 e v 

u s a 

l . n . u s a c h e v f e i 

f r o m 5 . 0 - 1 0 0 k e v a c c u r a c y 3 0 p e r c e n t . 
f r o m 0 . 1 - 0 . 8 m e v a c c u r a c y 3 0 p e r c e n t . 
f r o m 0 . 8 - 4 . 5 m e v a c c u r a c y 5 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 . 
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 . 

q : r a d i o a c t i v e t a r g e t 3 . 7 6 x 0 0 * * 5 1 y r 
0 : f o r t h e r m a l r e a c t o r a p p l i c a t i o n s a t h i g h b u r n - u p . 

j . f e l l 

0 : f o r s t u d i e s o f p l u t o n i u m r e c y c l e . 
e v a l u a t i o n r e q u i r e m e n t . 

7 9 2 1 6 8 R 

1 5 1 3 5 0 0 . e v 5 . 0 0 m e v 1 5 . o x l . n . u s a c h e v f e i 

q : a v e r a g e c r o s s s e c t i o n i n 
r e q u e s t e d . 

0 : f o r f a s 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 e e g e n e r a l c o m m e n t s . 

7 9 4 0 0 3 r 

a f a s t - r e a c t o r s p e c t r u m 

9 4 p l u t o n i u m 2 4 2 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 

1 5 1 4 2 5 . 3 m v 1 5 . 0 m e v 10.OX b . d u c h e m i n s a c 7 9 2 0 5 2 r 

a : g a m m a s p e c t r a r e q u i r e d 
a : e n e r g y r e s o l u t i o n o f 2 5 0 k e v f o r g a m m a r a y s l e s s 

t h a n 1 m e v a n d 5 0 0 k e v f o r e n e r g i e s g r e a t e r t h a n 
1 m e v 

0 : f 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 m a y b e 
s u f f i c i e n t 

9 4 p l u t o n i u m 2 4 2 n e u t r o n f i s s i o n c r o s s s e c t i o n 

1 5 1 5 1 . 0 0 e v 

1 5 1 6 1 . 0 0 k e v 

1 . 0 0 m e v 

3 . 0 0 m e v 

1 - 5 . x 

1 0 . o x 

r u m s . r a p e a n u r u m 

f r l . c o s t a c a d 

0 : o u t - o f - c o r e c y c l e 

7 6 3 0 0 8 r 

7 9 2 0 5 3 r 

9 4 p l u t o n i u m 2 4 2 NEUTRONS E M I T T E D PER F I S S I O N ( NU B A R ) 

1 5 1 7 5 0 0 . k e v 1 0 . 0 m e v USA H E M M I G DOE 

a : R A D I O A C T I V E T A R G E T 3 . 7 6 X ( 1 0 * * 5 ) YR 

1 5 1 8 5 0 0 . e v 

9 4 P L U T O N I U M 2 4 2 

1 5 . 0 m e v p . h a m m e r CAD 7 1 2 1 o o r 

q : r e l a t i v e t o c f - 2 5 2 n u . 
a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
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 : 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 . s u z u k i 

o : DECAY 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 

9 4 p l u t o n i u m 2 4 3 n e u t r o n CAPTURE CROSS S E C T I O N 

1 5 2 0 1 . 0 0 k e v 3 . 0 0 m e v p . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i 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 . 

9 4 p l u t o n i u m 2 4 3 f i s s i o n c r o s s s e c t i o n 

1 5 2 1 1 . 0 0 k e v 3 . 0 0 m e v p . h a m m e r c a d 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i 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 . 

9 5 a m e r i c i u m 2 4 1 t o t a l n e u t r o n y i e l d 

1 0 . 0 m e v c c p v . k . m a r k o v g a c 

o : f o r p h o t o n u c l e a r a s s a y o f p u . 

7 1 4 0 5 2 n 

9 5 a m e r i c i u m 2 4 1 f i s s i o n c r o s s s e c t i o n 

j p t o 1 0 . 0 m e v 1 0 . o x 2 c c p v . k . m a r k o v g a c 

0 : f o r p h o t o n u c l e a r a s s a y o f p u . 
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9 5 AMER I C I U M 2 4 1 F I S S I O N PRODUCT MASS Y I E L D SPECTRUM 

1 0 . 0 MEV 1 0 . O X 2 CCP V . K . M A R K O V GAC 

0 : FOR P H O T O N U C L E A R ASSAY OF P U . 

9 5 A M E R I C I U M 2 4 1 T O T A L CROSS S E C T I O N 

1 5 2 5 2 5 . 3 MV 1 . 0 0 MEV F . F R O E H N E R KFK 

A : 5 - 1 0 P E R C E N T ENERGY R E S O L U T I O N S U F F I C I E N T 
O : NEEDED FOR C O N S I S T E N T E V A L U A T I O N S OF P A R T I A L 

CROSS S E C T I O N S . E X I S T I N G T H E R M A L CROSS S E C T I O N S 
SHOULD BE CHECKED 

9 5 AM E R I C I U M 2 4 1 NEUTRON I N E L A S T I C CROSS S E C T I O N 

UP TO 3 . 0 0 MEV FR E . F O R T CAD 

0 : E V A L U A T I O N PROBLEMS 

9 5 A M E R I C I U M 2 4 1 A B S O R P T I O N CROSS S E C T I O N 

1 5 2 7 2 5 . 3 MV H . T E L L I E R SAC 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I 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 . 

7 1 2 I 0 6 R 

9 5 AM E R I C IUM 2 4 1 C A P T U R E CROSS S E C T I O N 

1 5 2 8 2 5 . 3 MV 

1 5 2 9 1 0 0 . EV 

1 . 0 0 KEV 

1 0 0 . KEV 

Q : R A D I O A C T I V E T A R G E T 4 3 3 YR 
P R O D U C T I O N OF BOTH A M - 2 4 2 AND A M - 2 4 2 M W A N T E D . 

0 : FOR PU—238 PROGRAM AND P R O D U C T I O N OF C M - 2 4 4 . 

C . G . C A M P B E L L 71 2 1 0 9 R 

O : E V A L U A T I O N ALSO R E Q U I R E D , T H E R M A L TO 1 5 . 0 M E V 
FOR F A S T R E A C T O R S . 

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

1 5 3 0 1 . 0 0 KEV 2 . 0 0 MEV H E M M I G DOE 7 4 

R A D I O A C T I V E TARGET 4 3 3 YR 
P R O D U C T I O N OF BOTH A M - 2 4 2 AND A M - 2 4 2 M W A N T E D . 
FOR S P E N T F U E L S H I E L D I N G . 

1 5 3 1 1 . 0 0 KEV 3 . 0 0 MEV FR C . P H I L I S 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 

1 5 3 2 5 0 0 . KEV 1 5 . 0 MEV 

2 5 . 3 MV 

1 . 0 0 KEV 

1 . 0 0 MV 

1 0 . 0 MEV 

3 . 0 0 MEV 

1 . 0 0 KEV 

R . Y U M O T O 
H . M A T S U N O B U 
T . H O J U Y A M A 

USA 

PNC 
SAE 
MAP 

Q : 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 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 . 
NEUTRON S H I E L D I N G OF S P E N T - F U E L TRANSPORT C A S K . 

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 . 

V I S N E R CBE 

0 : R A D I O A C T I V E TARGET 4 3 3 YR 
O : FOR SPENT F U E L S H I E L D I N G . 

F A S T BREEDER A P P L I C A T I O N S . 
M: M O D I F I E D ( P A R T I A L L Y F U L F I L L E D ) . 

L . C O S T A CAD 

7 6 1 0 9 8 R 

7 6 2 1 5 3 R 

O : 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 REQUESTED ON THE B R A N C H I N G TO 

A M - 2 4 2 M 
O : F U E L C Y C L E I N - AND O U T - O F - C O R E 

H . H A E G G B L O M AE 7 6 2 1 7 0 R 

0 : C A P T U R E CROSS S E C T I O N S TO T H E GROUND AND I S O M E R I C 
S T A T E S W A N T E D . 

A : ACCURACY 10 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 . 

0 : 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 

1 5 3 6 1 0 0 . EV 1 0 0 . KEV 2 0 . O X GER H . K U E S T E R S KFK 

Q : MEASUREMENT W A N T E D . 

1 5 3 7 2 5 . 3 MV 1 5 . 0 MEV GER H . K U E S T E R S K F K 

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

7 9 2 2 3 0 R 

1 5 3 8 2 5 . 3 MV 1 5 . 0 MEV R H . K U E S T E R S K F K 1 

0 : WANT R A T I O OF A M - 2 4 2 M P R O D U C T I O N TO T H A T OF 
GROUND S T A T E . 
E V A L U A T I O N W A N T E D . 
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95 AMERICIUM 2* 1 F I S S I O N C R O S S S E C T I O N 

1 5 3 9 1 . 0 0 K E V 1 5 . 0 MEV c . p h i l i s b r c 

o : F O R c r i t i c a l a s s e m b l i e s . 

1 5 * 0 1 0 . 0 k e v . 5 0 m e v U S A P E E L L E 

a : R A D I O A C T I V E T A R G E T A 3 3 YR 
A : A C C U R A C Y R A N G E 5 . TO 1 0 . P E R C E N T . 

1 5 4 1 1 0 0 . EV 1 0 0 . k e v GER H . K U E S T E R S K F K 

o : M E A S U R E M E N T W A N T E D . 

1 5 4 2 2 5 . 3 MV 1 5 . 0 MEV GER H . K U E S T E R S K F K 

o : E V A L U A T I O N W A N T E D . 

7 9 2 2 2 9 r 

9 5 A M E R I C I U M 2 4 1 N E U T R O N S E M I T T E D P E R F I S S I O N ( N U B A R ) 

1 5 4 3 2 5 . 3 MV 

1 5 4 4 5 0 0 . E V 

1 0 . 0 MEV 

1 4 . 0 MEV 

A : 1 0 P E R C E N T A C C U R A C Y BELOW 1 0 0 E V ANO A B O V E 1 . O M E V 
0 : FOR F A S T R E A C T O P D E S I G N . 

p . h a m m e r C A D 

0 : R E L A T I V E TO C F - 2 5 2 N U . 
A : Q U O T E D A C C U R A C Y AT 2 S T A N D A R D D E V I A T I O N S . 
0 : FOR F U E L C Y C L E C A L C U L A T I 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 . 

1 5 4 5 2 5 . 3 MV 1 5 . 0 MEV g e r h . k u e s t e r s k f k 

q : e v a l u a t i o n w a n t e d . 

9 5 A M E R I C I U M 24 1 A B S O R P T I O N R E S O N A N C E I N T E G R A L 

1 5 4 6 H . T E L L I E R 

A : Q U O T E D A C C U R A C Y AT 2 S T A N D A R D D E V I A T I 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 . 

7 1 2 1 0 7 r 

9 5 A M E R I C I U M 2 4 1 

S . S U Z U K I 

O : D E C A Y H E A T ( W / G ) R E Q U I R E D . 
O : A S S A Y O F DU BY C A L O P I M E T R Y 

7 6 2 0 2 3 N 

1 5 4 8 2 5 . 3 MV 1 0 0 . K E V C . G . C A M P B E L L W I N 

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

7 9 2 1 4 2 r 

9 5 A M E R I C I U M 2 4 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 

1 5 4 9 2 5 . 3 MV 1 5 . 0 MEV F . F R O E H N E R K F K 7 9 2 2 5 7 R 

A : 5 - 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 S U F F I C I E N T FOR 
A V E R A G E S . 

O : T H E R M A L C R O S S S E C T I O N S . R E S O N A N C E S AND A B O V E 1 K E V 
A V E R A G E P A R A M E T E R S N E E D E D FOR C O N S I S T E N T 
E V A L U A T I O N OF P A R T I A L C R O S S S E C T I O N S . 

9 5 a m e r i c i u m 2 4 2 A B S O R P T I O N C R O S S S E C T I O N 

1 5 5 0 2 5 . 3 m v J . F E L L 
V . B A R N E S 

W I N 
UKW 

a : FOR M E T A S T A B L E S T A T E A M - 2 4 2 M . 
O : FOR S T U D I E S OF P L U T O N I U M R E C Y C L I N G A N D FDR F U E L 

R E P R O C E S S I N G A N D S T O R A G E . 
EV A L U QT I ON R E Q U I R E M E N T . 

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 . 

9 5 A M E R I C I U M 2 4 2 C A P T U R E CROSS S E C T I O N 

1 5 5 1 2 5 . 3 MV 1 0 . 0 K E V S H A R P SRL 6 9 1 3 4 1 R 

R A D I O A C T I V E T A R G E T 1 6 . 0 1 - H R AND 1 5 2 - Y R I S O M E R S 
T H E R M A L V A L U E AND R I W A N T E D 
A C C U R A C Y R A N G E 1 0 . TO 2 0 . P E R C E N T . 
FOR P U - 2 3 6 P R O D U C T I O N . 

1 5 5 2 2 5 . 3 m v N W . H . W A L K E R CRC 

a : FOR 1 6 HOUR I S O M E R . 
A : A C C U R A C Y R E Q U I R E D 5 0 0 B . 
0 : UNKNOWN C R O S S S E C T I O N . 

71 1 8 0 5 R 

1 5 5 3 1 0 . 0 MV 5 . 0 0 K E V h . t e l l i e r s a c 

Q : FOR M E T A S T A B L E S T A T E OF A M - 2 4 2 C 1 5 2 Y E A R S ) . 
A : Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S . 
O : FOR B U R N UP 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 . 
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 . 

1 1 5 



9 5 A M E R I C I U M 2 4 2 NEUTRON CAPTURE CROSS S E C T I O N ( C O N T I N U E D ) 

1 5 5 4 5 0 0 . EV 

1 5 5 5 2 5 . 3 MV 

1 . 0 0 MV 

1 5 . 0 MEV 5 0 . O X 

1 0 0 . k e v 

1 . 0 0 KEV 2 0 . X 

P .HAMMER c a d 7 3 2 1 0 2 R 

O : FOR M E T A S T A B L E S T A T E OF A M - 2 4 2 ( 1 5 2 Y E A R S ) . 
VALUE R E L A T I V E TO U - 2 3 8 CAPTURE CROSS S E C T I O N . 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
O: FOR FUEL CYCLE C A L C U L A T I 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 . 

R .YUMOTO 
H.MATSUNOBU 
R . S H I N O O 

PNC 
S A E 
J A E 

Q: WANTED FOR GROUND AND I S O M E R I C S T A T E S . 
A : ACCURACY REQUIRED 5 TO 20 P E R C E N T . 
O : REACTOR BURN-UP 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 . 
NEUTRON S H I E L D I N G OF S P E N T - F U E L TRANSPORT C A S K . 

H.HAEGGBLOM 7 6 2 1 7 1 R 

Q : THERMAL CROSS S E C T I O N AND R I WANTED FOR THE GROUND 
AND I S O M E R I C S T A T E S . 

0 : 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 

2 5 . 3 MV 1 5 . 0 MEV 3 0 . O X C . G . C A M P B E L L WIN 

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

2 5 . 3 MV 1 5 . 0 MEV 3 0 . O X H . K U E S T E R S 

1 5 5 9 5 0 0 . EV 5 . 0 0 MEV 

a : TARGET I N M E T A S T A B L E S T A T E . 
E V A L U A T I O N WANTED. 

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

Q : TARGET I N M E T A S T A B L E S T A T E . 
AVERAGE CROSS S E C T I O N I N A F A S T - R E A C T O R SPECTRUM 

R E Q U E S T E D . 
o : FOR F A S T - R E A C T O R BURN-UP C A L C U L A T I O N . 

SEE GENERAL COMMENTS. 

9 5 a m e r i c i u m 2 4 2 F I S S I O N CROSS S E C T I O N 

1 5 6 0 5 0 0 . EV 

1 5 6 1 2 5 . 3 MV 

1 5 . 0 MEV 1 5 . O X 

1 5 . 0 MEV 

P.HAMMER CAD 7321OOR 

Q : FOR METASTABLE 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 . 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
O : FOR F U E L CYCLE C A L C U L A T I 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 . 

C . G . C A M P B E L L 

FOR FAST R E A C T O R S . 
E V A L U A T I O N R E Q U I R E M E N T . 

7 9 2 1 4 3 R 

1 5 6 2 2 5 . 3 MV J . F E L L 
V . B A R N E S 

w i n 
UKW 

7 9 2 1 7 3 R 

1 5 6 3 2 5 . 3 MV 1 5 . 0 MEV 1 5 . O X 

FOR S T U D I E S OF P L U T O N I U M R E C Y C L I N G AND FOR FUEL 
REPROCESSING AND STORAGE. 
E V A L U A T I O N R E Q U I R E M E N T . 

H . K U E S T E R S 

TARGET I N M E T A S T A B L E S T A T E . 
E V A L U A T I O N WANTED. 

1 5 6 4 5 0 0 . e v 5 . 0 0 m e v l . n . u s a c h e v f e i 

TARGET I N M E T A S T A B L E S T A T E . 
AVERAGE CROSS S E C T I O N I N A F A S T - R E A C T O R SPECTRUM 

R E Q U E S T E D . 
FOR F A S T - R E A C T O R BURN-UP C A L C U L A T I O N . 
SEE GENERAL COMMENTS. 

9 5 AMER I C I U M 2 4 2 NEUTRONS E M I T T E D PER F I S S I O N (N'J BAR) 

1 5 6 5 5 0 0 . EV 

1 5 6 6 2 5 . 3 MV 

1 5 6 7 2 5 . 3 MV 

1 5 . 0 m e v 

1 5 . 0 MEV 

1 5 . 0 MEV 

P.HAMMER CAD 

a : f o r m e t a s t a b l e s t a t e o f 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 . 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
0 : FOR FUEL CYCLE C A L C U L A T I 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 . 

C . G . C A M P B E L L W I N 

Q: FOR METASTABLE S T A T E A M - 2 « 
0 : FOR F A S T R E A C T O R S . 

E V A L U A T I O N R E Q U I R E M E N T . 
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 . 

H . K U E S T E R S 

Q: TARGET I N M E T A S T A B L E S T A T E . 
E V A L U A T I O N WANTED. 

7 9 2 1 45R 

7 9 2 2 3 5 R 

9 5 AMER I C I U M 2 4 2 NEUTRON A B S O R P T I O N RESONANCE I N T E G R A L 

1 5 6 8 0 . 5 5 EV 2 . 0 0 MEV 1 0 . O X J . F E L L 
V . B A R N E S 

WIN 
UKW 

O: FOR S T U D I E S OF P L U T O N I U M R E C Y C L I N G AND FOR FUEL 
REPROCESSING AND STORAGE. 
E V A L U A T I O N R E Q U I R E M E N T . 
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9 5 A M E R I C I U M 2 4 2 F I S S I O N R E S O N A N C E I N T E G R A L 

1 5 6 9 0 . 5 5 EV 2 . 0 0 MEV 1 0 . 0 * j . F E L L 
V . B A R N E S 

w i n 
u k w 

7 9 2 1 74R 

FOR S T U D I E S OF P L U T O N I U M R E C Y C L I N G AND FOR F U E L 
R E P R O C E S S I N G ANO S T O R A G E . 
E V A L U A T I O N R E Q U I R E M E N T . 

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

1 5 7 0 2 5 . 3 MV 1 5 . 0 MEV F . F R O E H N E R k f k 

A : 5 - 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 S U F F I C I E N T 
o : T H E R M A L CROSS S E C T I O N S . R E S O N A N C E S AND A B O V E 5 < E V 

A V E R A G E P A R A M E T E R S N E E D E D FOR C O N S I S T E N T 
E V A L U A T I O N OF P A R T I A L C R O S S S E C T I O N S . 

9 5 A M E R I C I U M 2 4 3 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 

1 5 7 1 2 5 . 3 MV H . T E L L I E R SAC 

A : Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I 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 . 

7 1 2 1 1 3 r 

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

1 5 7 2 2 5 . 3 MV 

1 . 0 0 KEV 

1 . 0 0 K E V 

2 5 . 3 MV 

2 5 . 3 MV 

2 5 . 3 MV 

1 0 . 0 MEV 

3 . 0 0 MEV 

2 0 0 . K E V 

1 0 . 0 MEV 

2 . 0 0 m e v 

1 5 . 0 MEV 

10. X s c h e n t e r h e d 

3 0 . x 

Q : R A D I O A C T I V E T A R G E T 7 . 3 7 X ( 1 0 * * 3 ) YR 
A : A C C U R A C Y OF 5 - 1 0 P E R C E N T I N T H E R M A L V A L U E AND 
o : 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 . 

FOR L O N G TERM R E A C T I V I T Y C A L C U L A T I O N S AND FOR 
S P E N T F U E L S H I E L D I N G . 

L . C O S T A 

FOR 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 D O S E F O R C Y C L E O U T - O F - C O R E . 

D O E 

O : R A D I O A C T I V E T A R G E T 7 . 3 7 X ( 1 0 * * 3 ) 
O : FOR S P E N T F U E L S H I E L D I N G . 

7 4 1 1 2 8 r 

V I S N E R C B E 

O : R A D I O A C T I V E T A R G E T 7 . 3 7 X 1 1 0 * * 3 ) 
o : FOR S P E N T F U E L S H I E L D I N G . 

F A S T R E A C T O R A P P L I C A T I O N S . 
m : M O D I F I E D ( P A R T I A L L Y F U L F I L L E D ) . 

1 0 PER CENT A C C U R A C Y FOR 2 5 M V . 
2 0 PER C E N T A C C U R A C Y F O R H I G H E R ENERGY R E G I O N . 
B U R N - U P A N A L Y S I S OF F A S T B R E E D E R R E A C T O R S 

C . G . C A M P B E L L 
V . B A R N E S 

W I N 
UKW 

FOR F A S T R E A C T O R S AND FOR F U E L R E P R O C E S S I N G AND 
S T O R A G E . 
E V A L U A T I O N R E Q U I R E M E N T . 
S U B S T A N T I A L M O D I F I C A T I O N S . 

1 5 7 8 2 5 . 3 MV 1 5 . 0 m e v GER H . K U E S T E R S K F K 

o : E V A L U A T I O N W A N T E D . 

7 9 2 2 3 7 R 

1 5 7 9 5 0 0 . EV 5 . 0 0 MEV l . n . u s a c h e v f e i 

Q : A V E R A G E CROSS S E C T I O N I N 
R E Q U E S T E D . 

o : FOR F A S T - R E A C T O R B U R N - U D C A L C U L A T I O N . 
SEE G E N E R A L C O M M E N T S . 

7 9 4 0 0 5 R 

A F A S T - R E A C T O R S P E C T R U M 

1 5 8 0 2 0 . 0 EV 1 5 . 0 MEV R . Y U M 0 T 0 
H . M A T S U N O B U 
R . S H I N D O 
T . H O J U Y A M A 

P N C 
S A E 
J A E 
MAP 

81 2 0 4 7 N 

Q : C A P T U R E C R O S S S E C T I O N S TO GROUND A N D I S O M E R S T A T E S 
O F A M - 2 4 4 R E Q U I R E D . E X P E R I M E N T A L D A T A VERY S C A R C E 
I N KEV AND MEV R E G I O N S 

A : A C C U R A C Y F R O M 5 P E R C E N T TO 2 0 P E R C E N T R E Q U I R E D . 
0 : FDR B U R N - U P C A L C U L A T I O N S OF T H E R M A L AND F A S T 

R E A C T O R S . E S T I M A T I O N OF B U I L D U P O F T R A N S U R A N I U M 
N U C L I D E S I N S P E N T F U E L , A N D N E U T R O N S H I E L D I N G OF 
T R A N S P O R T C A S K S FOR S P E N T F U E L . 

M : NEW R E Q U E S T . 

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

1 5 8 1 1 . 0 0 KEV 3 . 0 0 MEV l . c o s t a 

O : R E L A T I V E T O U - 2 3 5 F I 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 . 

7 1 2 1 1 1 r 

1 5 8 2 2 5 . 3 MV 1 5 . 0 MEV C . G . C A M P B E L L 
V . B A R N E S 

WIN 
u k w 

0 : FOR F A S T R E A C T O R S AND FOR F U E L R E P R O C E S S I N G AND 
S T O R A G E . 
E V A L U A T I O N R E Q U I R E M E N T . 

1 1 7 



9 5 A M E R I C I U M 2 * 3 n e u t r o n f i s s i o n c r o s s s e c t i o n (CONTINUED) 

1 5 8 3 2 5 . 3 m v 1 5 . 0 m e v 1 5 . o x g e r h . k u e s t e r s k f k 

0 : e v a l u a t i o n w a n t e d . 

9 5 a m e r i c i u m 2 * 3 n e u t r o n s e m i t t e d ° e r f i s s i o n < n u b a r ) 

1 5 8 4 5 0 0 . e v 

1 5 8 5 2 5 . 3 m v 

1 5 . 0 m e v 2 5 . o x 

1 5 . 0 m e v 

q : r e l a t i v e t o c f - 2 5 2 n j . 
0 : f o r f u e l c y c l e c a l c u l a t i o n s . 

UK c . g . c a m p b e l l 
v . b a r n e s 

w i n 
UKW 

7 1 2 1 1 2 r 

7 9 2 1 * 8 r 

o : f o r f a s t r e a c t o r s a n d f o r f u e l r e p r o c e s s i n g a n d 
s t o r a g e . 
e v a l u a t i o n r e q u i r e m e n t . 

1 5 8 6 2 5 . 3 m v 1 5 . 0 m e v 1 5 . o x g e r h . k u e s t e r s k f k 

q : e v a l u a t i o n w a n t e d . 

9 5 a m e r i c i u m 2 4 3 a b s o r p t i o n r e s o n a n c e i n t e g r a l 

h . t e l l i e r s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i 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 . 

7 1 2 1 1 4 r 

9 6 c u r i u m 2 4 2 c a p t u r e c r o s s s e c t i o n 

1 5 8 8 2 5 . 3 m v s h a r p 

a : R A D I O A C T I V E T A R G E T 1 6 3 DAY 
o : FOR P U - 2 3 8 P R O D U C T I O N . 

6 7 1 1 3 9 r 

1 5 8 9 1 0 . 0 m v 5 . 0 0 k e v h . t e l l i e r s a c 

a : q u o t e d a c c u r a c y a t 2 s t a n d a r d d e v i a t i o n s . 
o : b u r n u p p h y s i c 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 . 

1 5 9 0 2 5 . 3 m v 1 5 . 0 m e v 

1 5 9 1 5 0 0 . e v 

1 5 9 2 1 . 0 0 m v 

1 5 9 3 2 5 . 3 m v 

1 5 9 4 2 5 . 3 m v 

9 6 C U R I U M 2 4 2 

2 0 0 . k e v 

1 . 0 0 k e v 

1 5 . 0 m e v 

1 5 . 0 m e v 

r . y u m o t o 
h . m a t s u n o b u 
t . h o j u y a m a 

p n c 
s a e 
m a p 

a : a c c u r a c y r e q u i r e d 1 0 t o 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 a n d 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 o f s p e n t - f u e l t r a n s p o r t c a s k . 

o : f u e l c y c l e i n - a n d o u t - o f - c o r e 

H . H A E G G B L O M 

a : 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 D E P R O D U C T I O N C A L C U L A T I O N S 

C . G . C A M P B E L L 
V . B A R N E S 

w i n 
u k w 

0 : f o r f a s t r e a c t o r s a n d f o r f u e l r e p r o c e s s i n g a n d 
s t o r a g e . 
e v a l u a t i o n r e q u i r e m e n t . 

h . k u e s t e r s 

q : e v a l u a t i o n w a n t e d . 

u p t o 1 5 . 0 m e v c . g . c a m p b e l l 
v . b a r n e s 

w i n 
u k w 

f o r f a s t r e a c t o r s a n d f o r f u e l r e p r o c e s s i n g a n d 
s t o r a g e . 
E V A L U A T I O N R E Q U I R E M E N T . 

1 5 9 6 1 5 . 0 m e v GER h . k u e s t e r s 

o : e v a l u a t i o n w a n t e d . 

f i s s i o n c r o s s s e c t i o n 9 6 c u r i u m 2 4 2 

1 5 9 7 5 0 0 . e v 1 5 . 0 m e v 2 5 . o x f r l . c o s t a c a d 7 3 2 1 

o : 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 u e l c y c l e c a l c u l a t i o n s . 

1 5 9 8 2 5 . 3 m v 1 5 . 0 m e v R . Y U M O T O 
H . M A T S U N O B U 
T . H O J U Y A M A 

p n c 
s a e 
m a p 

a : a c c u r a c y r e q u i r e d 1 0 t o 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 a n d 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 o f 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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9 6 c u r i u m 2 4 2 f i s s i o n c r o s s s e c t i o n ( c o n t i n u e d ) 

1 5 9 9 1 5 . 0 m e v c . g . c a m p b e l l 
v . b a r n e s 

w i n 
U K W 

7 9 2 1 5 0 r 

o : f o r f a s t r e a c t o r s a n d f o r f u e l r e p r o c e s s i n g a n d 
s t o r a g e . 
e v a l u a t i o n r e q u i r e m e n t . 

1 6 0 0 2 5 . 3 m v 1 5 . 0 m e v g e r h . k u e s t e r s k f k 

q : e v a l u a t i o n w a n t e d . 

9 6 c u r i u m 2 4 2 n e u t r 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 ( n u b a r ) 

1 6 0 1 5 0 0 . e v 

1 6 0 2 

1 5 . 0 m e v 

1 5 . 0 m e v 

q : v a l u e r e l a t i v e t o c f - 2 5 2 n u . 
0 : f o r f u e l c y c l e c a l c u l a t i o n s . 

c . g . c a m p b e l l 
v . b a r n e s 

w i n 
u k w 

0 : f o r f a s t r e a c t o r s a n d f o r f u e l r e p r o c e s s i n g a n d 
s t o r a g e . 
e v a l u a t i o n r e q u i r e m e n t . 

1 6 0 3 2 5 . 3 m v 1 5 . 0 m e v 3 0 . o x c e r h . k u e s t e r s k f k 

q : e v a l u a t i o n w a n t e d . 

9 6 c u r i u m 2 4 2 r e s o n a n c e p a r a m e t e r s 

1 6 0 4 2 5 . 3 m v 

1 6 0 5 2 5 . 3 m v 

1 . 0 0 k e v 

1 . 0 0 k e v 

6 7 1 1 9 2 r 

q : r a d i o a c t i v e t a r g e t 1 6 3 d a y 
e l a s t i c a n d g a m m a - w i d t h s w a n t e d . 

o : f d r p u - 2 3 8 p r o d u c t i o n . 

q : r a d i o a c t i v e t a r g e t 1 6 3 d a y 
d : f d r f a s t b r e e d e r a p p l i c a t i o n s . 

9 6 c u r i u m 2 4 3 n e u t r o n c a p t u r e c r o s s s e c t i o n 

1 6 0 6 2 0 . 0 e v 1 0 . 0 m e v r . y u m o t o 
h . m a t s u n o b u 

p n c 
s a e 

a : a c c u r a c y r e q u i r e d 1 0 t o 2 0 p e r c e n t . 
0 : r e a c t o r b u r n - u 3 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 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 o f s p e n t - f u e l t r a n s p o r t c a s k . 

1 6 0 7 5 0 0 . e v 2 0 0 . k e v f r l . c o s t a 

0 : f u e l c y c l e 

c a d 

t r a n s a c t i n i u m b u i l d - u p 

1 6 0 8 1 . 0 0 m v 1 . 0 0 k e v 1 5 . x d h . h a e g g b l o m a e 

q : t h e r m a l c r o s s s e c t i o n a n d r i w a n t e d . 
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 

1 6 0 9 2 5 . 3 M V 1 5 . 0 M E V c . g . c a m p b e l l 

o : f o r f a s t r e a c t o r s . 
e v a l u a t i o n r e q u i r e m e n t . 

1 6 1 0 2 5 . 3 m v 1 5 . 0 m e v g e r h . k u e s t e r s 

q : e v a l u a t i o n w a n t e d . 

f i s s i o n c r o s s s e c t i o n 9 6 c u r i u m 2 4 3 

1 6 1 1 3 . 0 0 m e v 

1 6 1 2 5 0 0 . e v 

1 6 1 3 2 5 . 3 m v 

1 0 . 0 m e v 

1 5 . 0 m e v 

1 5 . 0 m e v 

1 J A P r . y u m o t o 
h . m a t s u n o b u 

p n c 
s a e 

7 5 2 0 4 5 r 

a : a c c u r a c y r e q u i r e d 1 0 t o 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 a n o e s t i m a t i o n 3 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 o f s p e n t - f u e l t r a n s p o r t c a s k . 

o : f u e l c y c l e . t r a n s a c t i n i u m b u i l d - u p 

c . g . c a m p b e l l 

o : f o r f a s t r e a c t o r s . 
e v a l u a t i o n r e q u i r e m e n t . 

1 6 1 4 2 5 . 3 m v 1 5 . 0 m e v g e r h . k u e s t e r s 

q : e v a l u a t i o n w a n t e d . 

t o t a l c r o s s s e c t i o n 9 6 c u r i u m 2 4 4 n e u t r o n 

1 6 1 5 1 . 0 0 k e v 1 5 . 0 m e v 1 0 . o x 2 g e r f . f r o e h n e r 

a : 5 - 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 s u f f i c i e n t 
0 : n e e d e d f o r c o n s i s t e n t e v a l u a t i o n o f p a r t i a l 

c r o s s s e c t i o n s . 

1 19 



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

1 6 1 6 1 0 . 0 MV 5 . 0 0 K E V 1 0 . O X 2 FR H . T E L L I E R S A C 7 3 2 1 0 9 R 

A : Q U O T E D A C C U R A C Y AT 2 S T A N D A R D D E V I A T I O N S . 
0 : B U R N UP P H Y S I C 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 . 

1 6 1 7 1 0 . 0 K E V 1 0 . 0 MEV 1 0 . X 2 U S A V I S N E R C B E 7 6 1 1 0 2 R 

Q : R A D I O A C T I V E T A R G E T 1 8 . 1 1 YR 
0 : FOR S P E N T F U E L S H I E L D I N G . 

F A S T R E A C T O R A P P L I C A T I O N S . 

1 6 1 8 5 0 0 . E V 1 5 . 0 MEV 1 0 . O X 1 F P L . C O S T A C A D 7 6 2 1 5 7 R 

0 : F U E L C Y C L E . TR A N S A C T I N I UM B U I L D - U P 

1 6 1 9 2 5 . 3 MV 1 5 . 0 MEV 3 0 . O X 1 UK C . G . C A M P B E L L W I N 7 9 2 1 5 7 R 
V . B A R N E S UKW 

o : FOR F A S T R E A C T O R S AND FOR F U E L R E P R O C E S S I N G . 
E V A L U A T I O N R E Q U I R E M E N T . 

1 6 2 0 2 5 . 3 MV 1 5 . 0 MEV 3 0 . O X 1 GER H . K U E S T E R S K F K 7 9 2 2 4 4 R 

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

9 6 C U R I U M 2 4 4 N E U T R O N N . 2 N 

1 5 . 0 MEV 3 0 . O X 1 UK C . G . C A M P B E L L W I N 
V . B A R N E S UKW 

O : FOR F A S T R E A C T O R S AND FOR F U E L R E P R O C E S S I N G 
E V A L U A T I O N R E Q U I R E M E N T . 

1 5 . 0 MEV 3 0 . O X 1 GER H . K U E S T E R S K F K 

a : E V A L U A T I O N W A N T E D . 

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

1 6 2 3 5 0 0 . e v 1 5 . 0 MEV 1 0 . O X L . C O S T A C A D 7 3 2 

a : V A L U E R E L A T I V E TO U - 2 3 5 F I S S I O N 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 . 

1 6 2 4 2 5 . 3 m v 1 5 . 0 m e v C . G . C A M P B E L L 
V . B A R N E S 

w i n 
u k w 

FOR F A S T R E A C T O R S AND FOR F U E L R E P R O C E S S I N G . 
E V A L U A T I O N R E Q U I R E M E N T . 

1 6 2 5 2 5 . 3 MV 1 5 . 0 m e v 3 0 . O X g e r h . k u e s t e r s k f k 

q : e v a l u a t i o n w a n t e d . 

9 6 c j r i u m 2 4 4 n e u t r o n s e m i t t e d p e r f i s s i o n ( n u b a r ) 

1 6 2 6 5 0 0 . e v 

1 6 2 7 2 5 . 3 m v 

1 5 . 0 m e v 

1 5 . 0 m e v 3 0 . o x 

p . H A M M E R C A D 

c . g . c a m p b e l l 
v . b a r n e s 

w i n 
u k w 

7 3 2 1 1 0 r 

Q : V A L U E R E L A T I V E TO C F - 2 5 2 N U . 
A : Q U O T E D A C C U R A C Y AT 2 S T A N D A R D D E V I A T I O N S . 
0 : FOR F U E L C Y C L E C A L C U L A T I 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 . 

o : FOR F A S T R E A C T O R S AND FOR F U E L R E P R O C E S S I N G . 
E V A L U A T I O N R E Q U I R E M E N T . 

1 6 2 8 2 5 . 3 m v 1 5 . 0 m e v g e r h . k u e s t e r s k f k 

o : e v a l u a t i o n w a n t e d . 

9 6 C U R I U M 2 4 5 c a p t u r e c r o s s s e c t i o n 

1 6 2 9 2 5 . 3 m v 1 0 . 0 K E V 1 0 . X U S A V I S N E R C B E 

a : R A D I O A C T I V E T A R G E T 8 . 5 X ( 1 0 * * 3 ) YR 
O : FOR F A S T B R E E D E R A P P L I C A T I O N S . 

1 6 3 0 5 0 0 . e v 2 0 0 . k e v L . C O S T A C A D 

F U E L C Y C L E . T R A N S A C T I N I U M B U I L D - U P 

7 6 2 1 5 9 R 

1 6 3 1 2 5 . 3 m v 1 5 . 0 m e v C . G . C A M P B E L L 

f o r f a s t r e a c t o r s . 
e v a l u a t i o n r e q u i r e m e n t . 

1 6 3 2 2 5 . 3 m v 1 5 . 0 m e v GER H . K U E S T E R S K f 

O : E V A L U A T I O N W A N T E D . 

1 2 0 



9 6 c u r i u m 2 4 5 n e u t r o n f i s s i o n c r o s s s e c t i o n 

1 6 3 3 2 5 . 3 m v 

1 6 3 4 5 0 0 . e v 

1 6 3 5 2 5 . 3 m v 

1 0 . 0 k e v 

1 5 . 0 m e v 

1 5 . 0 m e v 

u s a v i s n e r 

0 : r a d i o a c t i v e t a r g e t 8 . 5 x ( 1 0 * * 3 ) v r 
o : f o r f a s t b r e e d e r a p p l i c a t i o n s . 

0 : f u e l c y c l e . t r a n s a c t i n i u m b u i l d - u p 

c . g . c a m p b e l l 

0 : f o r f a s t r e a c t o r s . 
e v a l u a t i o n r e q u i r e m e n t . 

7 9 2 1 5 9 r 

1 6 3 6 2 5 . 3 m v 1 5 . 0 m e v g e r h . k u e s t e r s k f k 

a : e v a l u a t i o n w a n t e d . 

9 6 c u r i u m 2 4 6 n e u t r o n t o t a l c r o s s s e c t i o n 

1 6 3 7 2 5 . 3 m v 

1 6 3 8 2 5 . 3 m v 

1 0 . 0 k e v 

1 0 . 0 k e v 

10. * s h a r p s r l 

a : r a d i o a c t i v e t a r g e t 4 . 7 x ( 1 0 * * 3 > y r 
s h a p e o f t h e r m a l c r o s s s e c t i o n e s p e c i a l l y 

i m p o r t a n t , 
r e s o n a n c e s t r u c t u r e n e e d e d . 

a : a c c u r a c y o f 1 0 p e r c e n t i n r i . 

a : R A D I O A C T I V E T A R G E T 4 . 7 x ( 1 0 * * , 3 > Y R 
o : F O R F A S T B R E E D E R A P P L I C A T I O N S . 

6 7 1 1 4 6 r 

7 6 1 1 0 5 r 

9 6 c u r i u m 2 4 6 n e u t r o n c a p t u r e c r o s s s e c t i o n 

1 6 3 9 2 5 . 3 m v 1 0 . 0 k e v a s h a r p s r l 

q : r a d i o a c t i v e t a r g e t 4 . 7 x < 1 0 * * 3 > y r 
a : a c c u r a c y o f 1 0 p e r c e n t i n r i . 
o : t o e v a l u a t e c f p r o d u c t i o n . 

1 6 4 0 1 . 0 0 k e v 3 . 0 0 m e v f r l . c o s t a c a d 

0 : o u t - o f - c o r e c y c l e - e v a l u a t i o n s u f f i c i e n t 

f i s s i o n c r o s s s e c t i o n 9 6 c u r i u m 2 4 6 

1 6 4 1 1 . 0 0 k e v 3 . 0 0 m e v f r l . c o s t a c a d 7 9 2 0 5 9 r 

o : o j t - o f - c o r e c y c l e - e v a l u a t i o n s u f f i c i e n t 

9 6 c u r i u m 2 4 7 c a p t u r e c r o s s s e c t i o n 

1 6 4 2 2 5 . 3 m v 1 0 . 0 k e v s h a r p s r l 

r a d i o a c t i v e t a r g e t 1 . 6 x ( 1 0 * * 7 ) y r 
s h a p e o f t h e r m a l c r o s s s e c t i o n e s p e c i a l l y 

i m p o r t a n t . 
a c c u r a c y r a n g e 5 . t o 1 0 . p e r c e n t . 
a c c u r a c y o f 5 - 1 0 p e r c e n t i n t h e r m a l v a l u e 
t o e v a l u a t e c f p r o d u c t i o n . 

1 6 4 3 1 . 0 0 k e v 3 . 0 0 m e v f r l . c o s t a c a d 

3 : o u t - o f - c o r e c y c l e - e v a l u a t i o n s u f f i c i e n t 

f i s s i o n c r o s s s e c t i o n 9 6 c u r i u m 2 4 7 n e u t r o n 

1 6 4 4 2 5 . 3 m v 1 0 . 0 k e v u s a s h a r p s r l 6 7 1 1 4 8 r 

r a d i o a c t i v e t a r g e t 1 . 6 x ( 1 0 * * 7 ) y r 
s h a p e o f t h e r m a l c r o s s s e c t i o n e s p e c i a l l y 

i m p o r t a n t . 
a c c u r a c y r a n g e 5 . t o 1 0 . p e r c e n t . 
a c c u r a c y o f 5 - 1 0 p e r c e n t i n t h e r m a l v a l u e a n d r i . 

1 6 4 5 1 . 0 0 k e v 3 . 0 0 m e v f r l . c o s t a c a d 

o : o u t - o f - c o r e c y c l e - e v a l u a t i o n s u f f i c i e n t 

r e s o n a n c e p a r a m e t e r s 9 6 c u r i u m 2 4 7 

1 6 4 6 2 5 . 3 m v 1 0 . 0 k e v 2 0 . X 1 u s a s h a r p s r l 

3 : r a d i o a c t i v e t a r g e t 1 . 6 x ( 1 0 * * 7 ) 
a : a c c u r a c y o f 2 0 p e r c e n t i n r i . 
0 : t o e v a l u a t e c f p r o d u c t i o n . 

6 7 1 i 4 7 r 

9 6 c u r i u m 2 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 7 1 . 0 0 k e v 3 . 0 0 m e v f r l . c o s t a c a d 7 9 2 0 6 2 r 

3 : o u t - o f - c o r e c y c l e - e v a l u a t i o n s u f f i c i e n t 

I 21 



9 6 C U R I U M 2 4 8 F I S S I O N C R O S S S E C T I O N 

1 6 4 8 1 . 0 0 k e v 3 . 0 0 M E V 5 0 . OX 3 F R L . C O S T A C A D 7 9 2 0 6 3 3 

0 : O U T - O F - C O R E C Y C L E - E V A L U A T I O N S U F F I C I E N T 

9 7 b e r k e l i u m 2 4 9 C A P T U R E C R O S S S E C T I O N 

1 6 4 9 1 . 0 0 K E V 3 . 0 0 M E V 5 0 . o x 3 F R L . C O S T A C A D 7 9 2 0 6 4 R 

0 : O J T - O F - C O R E C Y C L E - E V A L U A T I O N S U F F I C I E N T 

9 7 b e r k e l i u m 2 4 9 N E U T R O N F I S S I O N C R O S S S E C T I O N 

1 6 5 0 1 . 0 0 k e v 3 . 0 0 m e v 5 0 . O X 3 F R L . C O S T A C A D ' 7 9 2 0 6 5 R 

O : O U T - O F - C O R E C Y C L E - E V A L U A T I O N S U F F I C I E N T 

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 6 5 1 1 . 0 0 K E V 3 . 0 0 M E V 5 0 . O X 3 F R L . C O S T A C A D 7 9 2 0 6 6 R 

0 : O U T - O F - C O R E C Y C L E - E V A L U A T I O N S U F F I C I E N T 

1 6 5 2 1 . 0 0 K E V 3 . 0 0 M E V 5 0 . O X 3 F R L . C O S T A C A D 7 9 2 0 6 7 R 

0 : O U T - O F - C O R E C Y C L E - E V A L U A T I O N S U F F I C I E N T 

9 8 C A L I F O R N I U M 2 5 0 C A P T U R E C R O S S S E C T I O N 

1 6 5 3 2 5 . 3 m v 1 0 . 0 K E V 1 0 . X U S A S H A R P S R L 

Q : R A D I O A C T I V E T A R G E T 1 3 . 1 Y R 
A : A C C U R A C Y O F 1 0 P E R C E N T I N R I . 
0 : T O E V A L U A T E C F P R O D U C T I O N . 

9 8 c a l i f o r n i u m 2 5 0 F I S S I O N C R O S S S E C T I O N 

1 6 5 4 2 5 . 3 m v 1 0 . 0 K E V 1 0 . X U S A S H A R P S R L 

q : r a d i o a c t i v e t a r g e t 1 3 . 1 y r 
a : a c c u r a c y o f 1 0 p e r c e n t i n r i . 
o : t o e v a l u a t e c f p r o d u c t i o n . 

9 8 C A L I F O R N I U M 2 5 0 r e s o n a n c e p a r a m e t e r s 

1 6 5 5 2 5 . 3 m v 1 0 . 0 k e v 2 0 . X U S A S H A R P S R L 

Q : R A D I O A C T I V E T A R G E T 1 3 . 1 Y R 
A : A C C U R A C Y O F 2 0 P E R C E N T I N R I . 
0 : T O E V A L U A T E C F P R O D U C T I O N . 

9 8 c a l i f o r n i u m 2 5 1 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 5 6 2 5 . 3 m v 1 0 . 0 k e v 1 0 . x u s a s h a r p S R L 

a : R A D I O A C T I V E T A R G E T 9 . 0 X ( 1 0 * * 2 ) Y R 
A : A C C U R A C Y O F 1 0 P E R C E N T I N R I . 
O : T O E V A L U A T E C F P R O D U C T I O N . 

9 8 c a l i f o r n i u m 2 5 1 f i s s i o n c r o s s s e c t i o n 

1 6 5 7 2 5 . 3 m v 1 0 . 0 k e v 1 0 . x u s a s h a r p S R L 

a : R A D I O A C T I V E T A R G E T 9 . 0 X ( 1 0 » * 2 > Y R 
T H E R M A L C R O S S 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 : 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 : T O E V A L U A T E C F P R O D U C T I O N . 

9 8 C A L I F O R N I U M 2 5 1 N E U T R O N R E S O N A N C E P A R A M E T E R S 

1 6 5 8 2 5 . 3 m v 1 0 . 0 k e v 1 0 . X U S A S H A R P S R L 

3 : R A D I O A C T I V E T A R G E T 9 . 0 X ( 1 0 * * 2 ) Y R 

9 8 C A L I F O R N I U M 2 5 2 s p o n t a n e o u s N E U T R O N S E M I T T E D P E R F I S S I O N ( N J B A R ) 

1 U S A C A R L S O N 

Q : R A D I O A C T I V E T A R G E T 2 . 6 4 Y R 
0 : F O R U S E A S S T A N D A R D . 

7 1 2 1 1 9 R 

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

F O R 2 2 0 0 M / S D A T A . 

1 2 2 



9 8 C A L I F O R N I U M 2 5 2 S P O N T A N E O U S N E U T R O N S E M I T T E D P E R F I S S I O N ( N U B A R ) ( C O N T I N U E D ) 

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

A C C U R A C Y N O T W O R S E T H A N 0 . 3 P E R C E N T . 
M U S T B E 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 

O F A T L E A S T F O U R E X P E R I M E N T S C A R R I E D O U T 
L E S S T H A N TWO D I F F E R E N T M E T H O D S . 

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 . 
F I R S T P R I O R I T Y B E C A U S E I T I S D I F F I C U L T T O 

R E C O N C I L E T H I S S T A N D A R D W I T H M A C R O S C O P I C 
E X P E R I M E N T S . 

P E R C E N T 
B Y N O T 

A H E M M I G D O E 

0 : R A D I O A C T I V E T A R G E T 2 . 6 4 YR 
A : A C C U R A C Y O F 1 P E R C E N T U S E F U L . 
O : FOR U S E A S S T A N D A R D . 

7 2 1 1 0 3 R 

STATUS-

U S A 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 2 . 6 4 Y R 

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

9 8 C A L I F O R N I U M 2 5 2 S P O N T A N E O U S E N E R G Y S P E C T R U M O F F I S S I O N N E U T R O N S 

1 6 6 4 5 . X 1 U S A E I S E N H A U E R M B S 7 2 1 1 0 5 R 

0 : R A D I O A C T I V E T A R G E T 2 . 6 4 YR 
I N F O R M A T I O N A T L O W E N E R G I E S S T I L L N E E D E D . 

A : D E L T A E ( N ' ) - 5 P E R C E N T . 

O : 
M : 

E . L Y N N H A R 

A C C U R A C Y F O R M E A N S P E C T R U M E N E R G Y . 
1 0 P E R C E N T A C C U R A C Y W A N T E D F O R T H E N U M B E R O F 

N E U T R O N S A B O V E 5 MEV A N D B E L O W . 2 5 M E V . 
S T A N D A R D . 
S U B S T A N T I A L M O D I F I C A T I O N S . 

S T E E N B E T 7 6 1 0 6 4 R 

Q : R A D I O A C T I V E T A R G E T 2 . 6 4 YR 
D E T E C T O R E F F I C I E N C Y M U S T B E D E T E R M I N E D F R O M W E L L 

3 E L O W 1 M E V T O A B O V E 1 0 M E V . 
A : M E A N S P E C T R U M E N E R G Y D E S I R E D TO 1 P E R C E N T . 
O : F O R I N T E R P R E T A T I O N O F N U B A R R A T I O M E A S U R E M E N T S . 

H . K U E S T E R S K F K 7 9 2 1 8 9 

2 P E R C E N T A C C U R A C Y ON M E A N F I S S . S P E C T R U M E N E R G Y . 
1 0 P E R C E N T A C C U R A C Y W A N T E D ON THE N U M B E R O F 
N E U T R O N S A B O V E 5 M E V A N D B E L O W . 2 5 M E V . 

- 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 A N D N E A N D C . S E E A P P E N D I X A . 

9 8 C A L I F O R N I U M 2 5 2 N E U T P O N F I S S I O N C R O S S S E C T I O N 

2 5 . 3 MV 1 0 . 0 K E V S H A R P S R L 

O : R A D I O A C T I V E T A R G E T 2 . 6 4 Y R 
A : A C C U R A C Y OF 1 0 P E R C E N T I N R I . 
0 : T O E V A L U A T E C F P R O D U C T I O N . 

F I S S I O N P R O D U C T S 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 

5 . 0 0 MEV 

S T A T U S -

L . N . U S A C H E V 

F R O M 0 . 8 - 1 . 4 
F R O M 1 . 4 - 2 . 5 

7 5 4 0 2 2 R 

MEV A C C U R A C Y 1 3 
MEV A C C U R A C Y 1 5 

F R O M 2 . 5 - 5 . 0 MEV A C C U R A C Y 3 0 
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 . 

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 . 

P E R C E N T . 
P E R C E N T . 
P E R C E N T . 

- 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 B Y I N D C . S E E A P P E N D I X A . 

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

1 0 0 . E V 1 0 0 . K E V 2 0 . O X 

5 . 0 0 K E V 1 0 . 0 MEV 

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 O F U - 2 3 5 . U - 2 3 8 , 
P U - 2 3 9 A N D P U - 2 4 0 A R E O F 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 . 

L . N . U S A C H E V F E I 7 5 4 0 1 5 R 

F R O M 5 . 0 - 1 0 0 K E V A C C U R A C Y 7 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 4 P E R C E N T . 
F R O M 0 . 8 - 4 . 5 MEV A C C U R A C Y 4 8 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 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 . 

100 . 1 . 0 0 MEV C . G . C A M P B E L L W I N 

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

1 2 3 



F I S S I O N P R O D U C T S 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 ( C O N T I N U E D ) 

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 B Y I N D C . S E E A P P E N D I X A . 

S T E E L ~ 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 

- S T A T U S 

1 6 7 3 5 0 0 . E V 8 0 0 . K E V C C P M . N . N I K O L A E V F E I 7 1 4 0 3 5 R 

O : R A T I O S W A N T E D R E L A T I V E T O U - 2 3 5 F I S S I O N , 8 - 1 0 , 
L I - 6 . HE— 3 A N D H - l S T A N D A R D S . 

A : 1 0 P E R C E N T B E L O W , 2 0 P E R C E N T A B O V E 1 0 0 K E V W A N T E D . 
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 N A L Y S I S O F 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 C R O S S S E C T I O N O F S T A I N L E S S 
S T E E L I S MUCH G R E A T E R T H A N C A L C U L A T E D F R O M 
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 B E C A U S E I T I S D I F F I C U L T T O E V A L U A T E 
S T E E L C A P T U R E C R O S S S E C T I O N T O R E Q U E S T E D 
A C C U R A C Y F R O M 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 . 

1 6 7 4 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 5 . 0 - 1 0 0 K E V A C C U R A C Y 1 1 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 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 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 . 
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 . 

1 2 4 



V.1 

V. INDEX OF SATISFIED AND WITHDRAWN REQUESTS 

The following index lists all requests which appeared in the 
previous edition but which, since then, have been removed from the 
request file. For convenient cross-reference, the WRENDA 81/82 
reference number (see Section II.A.) of each request is listed in 
parentheses next to the identification number. 

To remove a request from the file, the requestor may declare it 
either "satisfied" (if he considers that newly available data meets 
the expressed need) or "withdrawn" (if it is to be removed for any 
other reason). 

There would be two separate lists: one for "satisfied" and the 
other for "withdrawn" requests. 



V. 2 

L I S T O F S A T I S F I E D R E Q U E S T S 

3 L I T H I U M 6 

( 5 3 ) 1 . 8 0 MEV 

H E L I U M - 3 

5 . 0 0 MEV 

H E L I U M - 3 , P 

NG DOE 7 8 1 0 7 3 F 
A C C U R A C Y 1 0 . 0 P E R C E N T R E L A T I V E . 3 0 . 0 P E R C E N T 

A B S O L U T E R E Q U I R E D . 
FOR A D V A N C E D F U E L F U S I O N D E V I C E S . 

* B E R Y L L I U M 9 

( 1 0 4 ) 9 . 0 0 MEV 

N E U T R O N 

1 5 . 0 MEV 1 0 . X 

E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I ON C R O S S S E C T I O N 

NG D O E 7 8 1 0 7 9 F 
D A T A N E E D E D FOR S H I E L D I N G , A C T I V A T I O N A N D 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 . 

8 O X Y G E N 

( 1 8 8 ) 2 0 . 0 MEV 

N E U T R O N N O N - E L A S T I C C R O S S S E C T I O N 

1 U S A 5 0 . 0 MEV NG DOE 
A C C U R A C Y R A N G E 1 0 . TO 1 5 . P E R C E N T . 
FOR S H I E L D D E S I G N I N F M I T F A C I L I T Y . 

8 O X Y G E N 1 7 

( 2 0 7 ) 2 5 . 3 MV 

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

G . C . H A N N A CRC 6S 
A C C U R A C Y 0 . 2 B A R N S . 
FOR U N D E R S T A N D I N G A B S O R P T I O N I N H E A V Y W A T E R . 

1 1 S O D I U M 2 3 

( 2 5 1 ) 1 . 0 0 K E V 

N E U T R O N 

1 0 0 . K E V 2 0 . X 

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

H E M M I G D O E 
A C C U R A C Y OF . 5 MB OP 2 0 P E R C E N T W A N T E D . 

1 1 S O D I U M 2 3 

( 2 5 4 ) 2 . 0 0 MEV 

N E U T R O N E N E R G Y - A N G L E D I F F . P H O T O N - P R O D U C T I ON C R O S S S E C T I O N 

1 5 . 0 MEV 1 5 . X H E M M I G DOE 
I N C I D 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 . 
2 0 P E R C E N T I N A N G U L A R D I S T R I B U T I O N I F N O T 

I S O T R O P I C . 
D E L T A E ( G A M M A ) - 1 0 P E R C E N T . 

1 3 A L U M I N U M 2 7 

( 2 6 7 ) 1 5 . 0 MEV 

E N E R G Y - A N G L E D I F F . P R O T O N - P R O D U C T I ON C R O S S S E C T I O N 

NG DOE 7 8 1 1 4 
A C C U R A C Y TO B E D E T E R M I N E D . 
D A T A R E Q U I R E D FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

1 3 A L U M I N U M 2 7 

( 2 7 1 ) 6 . 4 0 MEV 

N E U T R O N 

1 1 . 9 MEV 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 3 R 
FOR N E U T R O N D O S I M E T R Y U S I N G S P E C T R U M U N F O L D I N G 

M E T H O D S . 
G R E A T E R T H A N 1 0 P E R C E N T D I S C R E P A N C Y B E T W E E N 

I N T E G R A L AND D I F F E R E N T I A L M E A S U R E M E N T S . 

1 3 A L U M I N U M 2 7 

( 2 7 2 ) 1 5 . 0 MEV 

E N E R G Y - A N G L E D I F F . A L R H A - P R O D U C T I ON CROSS S E C T I O N 

NG DOE 7 8 1 1 2 3 
A C C U R A C Y TO B E D E T E R M I N E D . 
D A T A R E Q U I R E D FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

1 4 S I L I C O N 

( 2 7 7 ) 2 0 . 0 MEV 

N E U T R O N 

5 0 . 0 MEV 

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 

NG DOE 
A C C U R A C Y R A N G E 1 0 . TO 1 5 . P E R C E N T . 
FOR S H I E L D D E S I G N I N F M I T F A C I L I T Y . 

7 9 1 0 0 4 F 

1 5 P H O S P H O R U S 31 

( 2 8 8 ) U ° TO 

N E U T R O N 

1 5 . 0 MEV F . H E G E D U E S WUR 6 9 2 0 
R E Q U I R E D 5 . P E R C E N T A C C U R A C Y TO 6 . MEV 

A N D 1 0 . P E R C E N T A B O V E . 
F A S T F L U X M E A S U R E M E N T S I N S H I E L D S . 
D I S A G R E E M E N T B E T W E E N D I F F E R E N T M E A S U R E M E N T S OF 

I N S U F F I C I E N T A C C U R A C Y . 
NO D A T A B E T W E E N 1 0 AND 1 4 MEV . 

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

( 2 8 9 ) 2 . 2 0 MEV 

N E U T R O N 

7 . 0 0 MEV 5 . O X 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 4 R 
FOR N E U T R O N D O S I M E T R Y U S I N G S P E C T R U M U N F O L D I N G 

M E T H O D S . 
G R E A T E R T H A N 1 0 P E P 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 . 

1 6 S U L F U R 3 2 

( 2 9 3 ) UP TO 

N E U T R O N 

1 5 . 0 MEV F . H E G E D U E S WUR 
R E Q U I R E D 5 . P E R C E N T A C C U R A C Y TO 6 . MEV 

A N D 1 0 . P E R C E N T A B O V E . 
S T A N D A R D FOR F L U X M E A S U R E M E N T S . 

2 0 C A L C I U M N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

( 3 1 3 ) 2 0 . 0 MEV 5 0 . 0 MEV I USA NG DOE 
A C C U R A C Y R A N G E 1 0 . TO 1 5 . P E R C E N T . 
FOR S H I E L D D E S I G N I N F M I T F A C I L I T Y . 

7 9 1 0 0 5 F 



V. 3 

2 2 T I T A N I U M N E U T R O N E N E R G Y - A N G L E D I F F . P H O T O N - P R O D U C T I O N CROSS S E C T I O N 

( 3 2 8 ) 1 0 . 0 K E V 1 6 . 0 MEV 2 0 . * 3 U S A B A R T I N E O R L 6 9 1 0 6 8 R 
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 2 T I T A N I U M N E U T R O N E N E R G Y - A N G L E D I F F . 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 

( 3 2 9 ) 1 6 0 . K E V 1 5 . 0 MEV 1 0 . X 2 U S A NG D O E 7 8 1 1 5 8 F 
D A T A N E E D E D F O R B L A N K E T , S H I E L D A N D M A G N E T H E A T 

D E P O S I T I O N C A L C U L A T I O N S . 

2 2 T I T A N I U M N E U T R O N E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I ON C R O S S S E C T I O N 

( 3 3 2 ) 9 . 0 0 M E V 1 5 . 0 MEV 1 0 . X 2 U S A NG D O E 7 8 1 0 8 0 F 
D A T A N E E D E D FOR S H I E L D I N G . A C T I V A T I O N A N D 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 . 

2 2 T I T A N I U M N E U T R O N N 

( 3 3 3 ) 3 . 4 0 MEV 1 2 . 5 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 1 8 R 
R O U T I N E F A S T N E U T R O N F L U E N C E M O N I T O R . 

2 2 T I T A N I U M 4 6 N E U T R O N N , 3 

( 3 4 4 ) 3 . 4 0 MEV 1 2 . 5 MEV 5 . o x 2 EUR N E U T R O N D O S I M E T R Y G R O J P G E L 7 4 2 1 26R 
FOR N E U T R O N D O S I M E T R Y U S I N G S P E C T R U M U N F O L D I N G 

M E T H O D S . 
G R E A T E R T H A N 1 0 P E R C E N T D I S C R E P A N C Y B E T W E E N 

I N T E G R A L AND D I F F E R E N T I A L M E A S U R E M E N T S . 

2 2 T I T A N I U M 4 8 N E U T R O N N , ° 

( 3 4 8 ) 6 . 6 0 M E V 1 2 . 8 MEV 5 . o x 2 EUR N E U T R O N DOS I MET RY . GROUP GEL 7 4 2 1 2 8 R 
FOR N E U T R O N D O S I M E T R Y U S I N G S P E C T R U M U N F O L D I N G 

M E T H O D S . 
G R E A T E R T H A N 1 0 P E R C E N T D I S C R E P A N C Y B E T W E E N 

I N T E G R A L AND D I F F E R E N T I A L M E A S U R E M E N T S . 

2 4 C H R O M I U M N E U T R O N E N E R G Y D I F F . 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 

( 4 1 0 ) UP TO 1 5 . 0 MEV 1 0 . X 2 USA H E M M I G D O E 7 2 1 0 3 7 R 
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 . 
G A M M A - R A Y I N T E R V A L S - 5 0 0 K E V . 
FOR U S E I N S H I E L D I N G C A L C U L A T I O N S . 

2 6 I R 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 I O N 

( 4 7 5 ) 2 5 . 3 MV 3 0 0 . K E V 1 0 . o x 1 GER F . F R O E H N E R K F K 6 9 2 1 0 3 R 
H I G H R E S O L U T I O N R E S O N A N C E C R O S S S E C T I O N S A N D 
M U L T I L E V E L P A R A M E T E R I S A T I O N W A N T E D . A C C U R A C Y OF 
R A D I A T I O N W I D T H S S H O U L D B E 10 P E R C E N T OR B E T T E R 
FOR B R O A D S L E V E L S AND 1 . 1 5 K E V F E - 5 6 P L E V E L 
E X I S T I N G D A T A D I S A G R E E UP T O 2 0 0 P E R C E N T . 
S T R O N G D I S A G R E E M E N T B E T W E E N 1 0 AND 1 0 0 K E V . 

2 6 I R 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 I O N 

( 4 7 8 ) 1 . 0 0 K E V 1 . 0 0 MEV 1 U S A H E M M I G D O E 7 4 1 0 4 0 R 
S M I T H A N L 
A C C U R A C Y R A N G E 5 . TO 1 0 . P E R C E N T . 

2 6 I R O N 5 4 N E U T R O N N , P 

( 5 1 5 ) 1 . 0 0 MEV 1 8 . 0 MEV 1 0 . X 2 U S A M C E L R O Y H E D 6 9 1 0 9 9 R 
A C T I V A T I O N W A N T E D . 
E N E R G Y I N T E R V A L S - 5 0 0 K E V . 
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 5 0 K E V . 
FOR USE A S F L U E N C E M O N I T O R . 

2 6 I R O N 5 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 

( 5 2 3 ) 2 5 . 3 MV 1 8 . 0 MEV 1 0 . X 2 U S A M C E L R O Y H E D 6 9 1 1 0 4 R 
A C T I V A T I O N I S R E Q U I R E D . 
FOR U S E A S F L U E N C E M O N I T O R . 

2 8 N I C K E L 5 8 N E U T R O N N , 3 

( 5 9 7 ) 2 . 1 0 MEV 7 . 0 0 MEV 5 . O X 2 EUR N E U T R O N D O S I M E T R Y GROUP G E L 7 4 2 1 1 7 R 
R O U T I N E F A S T N E U T R O N F L U E N C E M O N I T O R . 
S T R O N G D I S C R E P A N C Y B E T W E E N D I F F E R E N T I A L D A T A A N D 

A V E R A G E V A L U E I N U - 2 3 5 F I S S I O N N E U T R O N S P E C T R U M . 

2 9 C O P P E R 6 3 N E U T R O N N . 2 N 

( 6 3 5 ) 1 1 . 9 MEV 1 6 . 4 MEV 5 . O X 2 EUR N E J T R O N D O S I M E T R Y G R 3 U = G E L 7 4 2 1 3 0 R 
FOR N E U T R O N D O S I M E T R Y U S I N G S P E C T R U M U N F O L D I N G 

M E T H O D S . 
G R E A T E R T H A N 1 0 P E R C E N T D I S C R E P A N C Y B E T W E E N 

I N T E G R A L AND D I F F E R E N T I A L M E A S U R E M E N T S . 

2 9 C O P P E R 6 3 N E U T R O N N . A L P H A 

( 6 3 7 ) 2 . 0 0 MEV 1 8 . 0 MEV 1 0 . X 2 U S A M C E L R O Y H E D 6 9 1 1 3 3 R 
A C T I V A T I O N I S R E Q U I R E D . 
FOR U S E A S F L U E N C E M O N I T O R . 
N E E D D A T A T O T H R E S H O L D . 



V. 4 

2 9 C O P P E R 6 3 

( 6 3 8 ) 6 . 1 0 MEV 

N E U T R O N 

1 1 . 3 ME V 

N , A L P H A 

1 EUR N E U T R O N D O S I M E T R Y G R O J P GEL 7 4 2 1 20R 
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 . 

4 1 N I O B I U M 9 3 

( 7 0 9 ) 9 . 0 0 MEV 

N E U T R O N 

1 5 . 0 MEV 

E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I O N CROSS S E C T I O N 

2 U S A NG DOE 7 8 1 0 8 1 F 
D A T A N E E D E D FOR S H I E L D I N G . A C T I V A T I O N A N D 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 . 

4 5 R H O D I U M 1 0 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 

1 0 . 0 MEV 5 .0 X 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 R 
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 . 
P R O M I S I N G 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 D U E TO LOW 

T H R E S H O L D E N E R G Y . 

4 9 I N D I U M 1 1 5 

( 8 1 7 ) 5 . 0 0 MEV 

N E U T R O N 

1 5 . 0 MEV 1 0 . O X 

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

F . H E G E D U E S WUR 
F O R M A T I O N OF T H E 4 . 5 HOUR I S O M E R I E " 
FOR F A S T F L U X M E A S U R E M E N T S . 

6 9 2 1 9 4 R 
. 3 3 5 M E V ) . 

5 5 C E S I U M 1 3 3 

( 8 6 6 ) 0 . 5 0 E V 

N E U T R O N 

1 . 0 0 KEV 1 0 . X 

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

1 U S A G R E E B L ER G E B 6 7 1 0 3 2 R 
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 . 

5 5 C E S I U M 1 3 3 

0 . 5 0 EV 

N E U T R O N 

1 . 0 0 K E V 1 0 . X 

C A P T U R E R E S O N A N C E . I N T E G R A L 

1 USA S T E E N B E T 6 7 1 0 3 3 R 
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 . 

6 1 P R O M E T H I U M 1 4 8 

( 9 0 4 ) 5 . 0 0 EV 

N E U T R O N 

5 0 0 . EV 2 0 . O X 

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

W . H . W A L K E R C R C 6 9 1 3 1 3 R 
FOR T H E I S O M E R I C S T A T E ( 4 2 D I . 
A D D I T I O N A L D A T A N E E D E D TO 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 I T H E R M A L F L U X . 

7 4 T U N G S T E N N E U T R O N E N E R G Y - A N G L E D I F F . 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 

( 9 9 0 ) 1 . 0 0 K E V 1 . 0 0 MEV 2 0 . X B A R T I N E O R L 
A L L GAMMA E N E R G I E S OF I N T E R E S T . 
FOR U S E I N S H I E L D I N G C A L C U L A T I O N S . 

9 0 T H O R I U M 2 3 2 

( 1 0 5 6 ) 1 0 0 . K E V 

N E U T R O N E N E R G Y D I F F . P H O T O N - P R O D U C T I ON C R O S S S E C T I O N 

1 0 . 0 MEV B A R T I N E 
A C C U R A C Y R A N G E 

O R L 
5 . TO 1 0 . P E R C E N T . 

N E E D E D FOR GAS C O O L E D F A S T R E A C T O R S H I E L D I N G . 

9 0 T H O R I U M 2 3 2 

( 1 0 6 9 ) 1 1 . 0 MEV 

N E U T R O N 

1 4 . 0 MEV 1 0 . X 

F I S S I O N CROSS S E C T I O N 

U S A NG DOE 
FOR H Y B R I D S Y S T E M D E S I G N . 

9 2 U R A N I U M 2 3 5 

( 1 2 0 3 ) 

N E U T R O N F I S S I O N CROSS S E C T I O N 

N E U T R O N D O S I M E T R Y GROUP G E L 7 4 2 1 1 3 R 
A V E R A G E C R O S S S E C T I O N I N A U - 2 3 5 F I S S I O N S P E C T R U M 

D E S I R E D . 
FOR N O R M A L I Z A T I ON 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 . 

9 2 U R A N I U M 2 3 6 

( 1 2 3 8 ) 1 . 0 0 EV 

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 

5 0 0 . EV W . H . W A L K E R CRC 6 8 1 S 0 1 R 
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 . 

9 2 U R A N I U M 2 3 8 

( 1 2 5 5 ) 

S P O N T A N E O U S A L P H A H A L F L I F E 

. 3 X GRUNDL N B S 7 6 1 1 2 2 R 
FOR MASS D E T E R M I N A T I O N OF F I S S I O N A B L E D E P O S I T S . 

9 2 U R A N I U M 2 3 8 

( 1 2 9 1 ) J P TO 

N E U T R O N 

1 0 . 0 ME V 7 . X G R E E B L E R G E B 
I M P O R T A N T TO P R O D U C T I O N OF U - 2 3 8 . 

9 3 N E P T U N I U M 2 3 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 3 4 0 ) 2 5 . 3 MV 2 C A N W . H . W A L K E R CRC 
A C C U R A C Y R E Q U I R E D 1 0 0 B . 
UNKNOWN C R O S S S E C T I O N . 

6 8 1 8 0 2 R 



v. 5 

9 4 PLUTONIUM 5 3 3 N E U T R O N CAPTURE CROSS SECTION 

( 1 3 6 9 ) 2 5 . 3 MV 5 . OX 2 C A N w . H . W A L K E R C R C 
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 

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 

6 8 1 8 0 3 R 
B ) A N D 

9 4 P L U T O N I U M 2 4 0 N E U T R O N T O T A L C R O S S S E C T I O N 

( 1 4 6 5 ) 1 0 . 0 K E V 1 . 0 0 M E V 1 0 . OX 2 G E R B . G O E L K F K 6 9 2 4 3 9 R 
B E T W E E N 1 0 A N D 1 0 0 K E V A T 1 N 5 / K R E S O L U T I O N . 

9 4 P L U T O N I U M 2 4 0 N E U T R O N F I S S I O N C R O S S S E C T I O N 

( 1 4 8 8 ) U P TO 5 . 0 0 M E V 1 0 . o x 2 S W D H . H A E G G B L O M A E 
F A S T R E A C T O R C A L C U L A T I O N S . 

7 4 2 0 0 8 R 

9 4 P L U T O N I U M 2 4 1 N E U T R O N F I S S I O N C R O S S S E C T I O N 

( 1 5 3 1 ) 1 . 0 0 K E V 5 . 0 0 M E V 1 0 . o x 2 S W D H . H A E G G B L O M A E 
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 . 

C 9 2 4 6 3 R 

9 4 P L U T O N I U M 2 4 1 N E U T R O N R E S O N A N C E P A R A M E T E R S 

( 1 5 5 2 ) 3 5 . 0 E V 2 0 0 . EV 1 0 . o x 2 G E P B . G O E L K F K 
N E U T R O N W I D T H S N E E D E D . 

6 9 2 4 5 9 R 

9 4 P L U T O N I U M 2 4 2 N E U T R O N F I S S I O N C R O S S S E C T I O N 

( 1 5 7 7 ) 1 . 0 0 K E V 5 . 0 0 M E V 1 0 . o x 3 S W D H . H A E G G B L O M A E 
F A S T R E A C T O R C A L C U L A T I O N S . 

7 4 2 0 0 9 R 

9 4 P L U T O N I U M 2 4 5 N E U T R O N F I S S I O N C R O S S S E C T I O N 

( 1 5 8 6 ) 2 5 . 3 MV 2 C A N W . H . W A L K E R C R C 
A C C U R A C Y R E Q U I R E D 2 0 0 B . 
U N K N O W N C R O S S S E C T I O N . 

6 8 1 8 0 4 R 

9 5 A M E R I C I U M 2 4 1 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 

( 1 5 9 5 ) 2 5 . 3 MV 5 . o x 2 C A N W . H . W A L K E R C R C 
W I D E S P R E A D O F A V A I L A B L E V A L U E S . 

6 8 1 8 0 5 R 

9 5 A M E R I C I U M 2 4 1 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 

( 1 5 9 6 ) 1 . 0 0 E V 5 0 0 . E V 1 0 . o x 2 C A N W . H . W A L K E R C R C 
D E S I R E C O N F I R M A T I O N O F R E S O N A N C E I N T E G R A L . 

6 8 1 8 0 6 R 

9 5 A M E R I C I U M 2 4 1 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 0 1 ) 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 

5 . o x 2 C A N W . H . W A L K E R C R C 
P R O D U C T I O N O F B O T H A M - 2 4 2 I S O M E R S W A N T E D . 

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

6 3 1 3 0 7 9 

( 1 6 0 2 ) 1 . 0 0 e v 5 0 0 . E V 1 0 , . o x 2 C A N W . H . W A L K E R C R C 
D E S I R E C O N F I R M A T I O N O F R E S O N A N C E I N T E G R A L 

M E A S U R E M E N T O F B A K ( A E 2 3 3 1 6 ) . 

6 8 1 8 0 8 R 

9 5 A M E R I C I U M 2 4 2 n e u t r o n F I S S I O N C R O S S S E C T I O N 

( 1 6 5 2 ) 1 . 0 0 m v 1 . 0 0 k e v 2 0 . . X 2 S W D H . H A E G G B L O M • A E 
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 

7 6 2 1 7 2 R 

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

( 1 6 6 4 ) 2 5 . 3 " v 5 . . ox 2 C A N W . H . W A L K E R C R C 
D I S A G R E E M E N T B E T W E E N I N T E G R A L ( 9 0 B ) 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 ( 1 8 0 B ) . 

7 1 1 8 0 6 R 

9 6 C U R I U M 2 4 3 n e u t r o n C A P T U R E C R O S S S E C T I O N 

( 1 7 0 0 ) 2 5 . 3 MV 2 C A N W . H . W A L K E R C R C 
A C C U R A C Y R E Q U I R E D 5 0 B . 
U N K N O W N C R O S S S E C T I O N . 

7 1 1 8 0 7 R 
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( 1 4 1 ) 7 9 2 1 2 7 R UK 5 BORON 1 1 N E U T R O N E L A S T I C C R O S S S E C T I O N 

( 1 4 8 ) 7 8 1 0 7 5 F U S A 5 BORON 1 1 P R O T O N P , N 

( 1 5 1 ) 7 8 1 0 0 3 F USA 6 C A R B O N N E U T R O N T O T A L C R O S S S E C T I O N 

( 1 6 2 ) 7 6 2 0 6 4 F J A P 6 C A R B O N 1 2 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 6 9 ) 7 9 2 1 1 4 R UK 6 C A R B O N 1 2 A L ° H A A L P H A , N 

( 1 8 0 ) 7 9 2 1 1 5 R UK 7 N I T R O G E N 1 4 A L P H A A L P H A , N 

( 1 8 1 ) 7 8 1 2 0 4 F U S A 8 O X Y G E N N E U T R O N T O T A L C R O S S S E C T I O N 

( 1 8 6 ) 7 6 1 0 7 3 R U S A 8 O X Y G E N N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

( 2 2 3 ) 7 3 2 0 0 8 F FR 9 F L U O R I N E 1 9 N E U T R O N A B S O R P T I O N C R O S S S E C T I O N 

( 2 2 8 ) 7 9 2 0 0 3 F FR 9 F L U O R I N E 1 9 N E U T R O N N , 2 N 

c 2 3 0 ) 7 9 2 0 0 4 F FR 9 F L U O R I N E 1 9 N E U T R O N N . P 

( 2 3 3 ) 7 9 2 0 0 5 F F R 9 F L U O R I N E 1 9 N E U T R O N N , A L P H A 

( 2 4 0 ) 7 9 2 1 1 6 R UK 9 F L U O R I N E 1 9 A L ° HA AL P HA , N 

( 2 * 2 ) 7 4 1 0 1 OR USA 1 1 S O D I U M 2 3 N E U T R O N T O T A L CROSS S E C T I O N 

( 2 4 5 ) 7 9 2 0 0 6 F FP 1 1 S O D I U M 2 3 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 

t 2 5 9 ) 7 9 2 1 1 7 R UK 1 2 M A G N E S I U M A L P H A A L P H A , N 

( 2 6 1 ) 7 6 2 0 7 4 F J A P 1 3 A L U M I N U M 2 7 N E U T R O N C A P T U R E CROSS S E C T I O N 

( 2 6 3 ) 7 6 2 0 7 0 F J A P 1 3 A L U M I N U M 2 7 N E J T R O N N , 2 N 

( 2 6 6 ) 7 6 2 0 7 1 F J A P 1 3 A L U M I N U M 2 7 N E U T R O N N . P 

< 2 7 3 ) 7 8 1 1 0 2 F U S A 1 3 A L U M I N U M 2 7 N E U T R O N T O T A L P R 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 

( 2 7 * ) 7 8 1 0 9 0 F USA 1 3 A L U M I N U M 2 7 N E U T R O N T O T A L A L P H A P R O D U C T I O N C R O S S S E C T I O N 

c 2 7 6 ) 7 8 1 0 0 1 F USA 1 4 S I L I C O N N E U T R O N T O T A L C R O S S S E C T I O N 

.1 2 7 8 ) 7 8 1 0 0 7 F USA 1 4 S I L I C O N N E U T R O N N O N - E L A S T I C C R O S S S E C T I O N 

( 2 8 6 ) 7 9 2 1 1 8 R UK 1 4 S I L I C O N A L P H A A L P H A , N 

< 2 9 4 ) 7 9 2 1 7 7 R UK 1 7 C H L O R I N E N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 



V. 7 

( 2 9 5 ) 7 9 2 1 7 8 R UK 1 7 C H L O R I N E N E U T R O N E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

< 2 9 6 ) 7 9 2 1 7 9 9 UK 1 7 C H L O R I N E N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 2 9 7 ) 6 9 2 0 5 4 R U K 1 7 C H L O R I N E N E U T R O N N . P 

( 2 9 8 1 7 9 2 1 8 0 R UK 1 7 C H L O R I NE N E U T R O N N , P 

( 2 9 9 ) 7 9 2 1 8 1 R UK 1 7 C H L O R I N E N E U T R O N N . A L P H A 

( 3 0 0 ) 7 9 2 1 B 2 R UK 1 7 C H L O R I N E 3 7 N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

( 3 0 1 ) 7 9 2 1 8 3 R UK 1 7 C H L O R I NE 3 7 N E U T R O N E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

( 3 0 2 ) 7 9 2 1 8 4 R UK 1 7 C H L O R I N E 3 7 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 

( 3 0 3 ) 7 9 2 1 8 5 R UK 1 7 C H L O R I N E 3 7 N E U T R O N N . P 

( 3 0 4 ) 7 9 2 1 8 6 R UK 1 7 C H L O R I N E 3 7 N E U T R O N N . A L P H A 

< 3 0 . 5 ) 7 6 2 1 7 7 R J A P 1 8 A R G O N 3 6 N E U T R O N N . P 

( 3 1 0 ) 7 8 1 0 0 2 F USA 2 0 C A L C I U M 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 1 4 ) 7 8 1 0 0 3 F U S A 2 0 C A L C I U M N E U T R O N N O N - E L A S T I C C R O S S S E C T I O N 

( 3 1 6 ) 7 6 2 0 7 7 F J A P 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 I O N 

( 3 2 1 ) 6 9 2 0 6 2 R FR 2 1 S C A N D I U M 4 5 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 3 2 3 ) 7 3 2 0 0 9 F FR 2 2 T I T A N I U M N E U T R O N I N E L A S T I C C R O S S S E C T I O N 

< 3 2 4 ) 7 6 2 0 7 9 F J A P 2 2 T I T A N I UM 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 

( 3 3 0 ) 7 6 2 0 8 0 F J A P 2 2 T I T A N I U M N E U T R O N N . 2 N 

( 3 3 4 ) 7 6 2 0 8 1 F J A P 2 2 T I T A N I U M N E U T R O N N . P 

< 3 4 0 ) 7 8 1 1 0 4 F U S A 2 2 T I T A N I U M N E U T R O N T O T A L P R O T O N P R O D U C T I O N C R O S S S E C T I O N 

I 3 3 6 ) 7 3 2 0 1 2 F F R 2 2 T I T A N I U M N E U T R O N N , A L P H A 

( 3 4 1 ) 7 8 1 0 9 2 F USA 2 2 T I T A N I UM 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 O N C R O S S S E C T I O N 

( 3 4 3 ) 6 9 1 0 6 9 R U S A 2 2 T I T A N I U M 4 6 N E U T R O N N . P 

I 3 4 5 ) 6 9 1 0 7 1 R U S A 2 2 T I T A N I U M 4 7 N E U T R O N N . P 

( 3 4 7 ) 6 9 1 0 7 3 R U S A 2 2 T I T A N I U M 4 8 N E U T R O N N . P 

( 3 5 5 ) 7 6 2 0 8 4 F J A P 2 3 V A N A D I U M N E U T R O N I N E L A S T I C C R O S S S E C T I O N 

( 3 6 4 ) 7 6 2 0 8 8 F J A P 2 3 V A N A D I UM 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 

( 3 7 5 ) 7 6 2 0 8 6 F J A P 2 3 V A N A D I U M N E U T R O N N . P 

( 3 8 2 ) 7 8 1 1 1 OF U S A 2 3 V A N A D I U M N E U T R O N T O T A L P R O T O N P R O D U C T I O N C R O S S S E C T I O N 

I 3 7 9 ) 7 6 2 0 8 7 F J A D 2 3 V A N A D I U M N E U T R O N N . A L P H A 

( 3 8 3 ) 7 8 1 0 9 8 F U S A 2 3 V A N A D I U M 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 O N C R O S S S E C T I O N 

( 3 8 5 ) 7 6 2 0 9 1 F J A P 2 3 V A N A D I UM 5 0 N E U T R O N N . 2 N 

( 3 8 6 ) 7 6 2 0 9 2 F J A P 2 3 V A N A D I U M 5 0 N E U T R O N N , A L P H A 

( 3 8 8 ) 7 4 1 0 3 1 R U S A 2 4 C H R O M I U M 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 9 0 ) 6 9 2 0 7 7 R FR 2 4 C H R 3 M I U M N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

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

( 4 0 3 ) 6 9 2 0 8 5 R FR 2 4 C H R O M 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 I O N 

( 4 1 4 ) 6 9 2 0 7 9 R FR 2 4 C H R O M I U M N E U T R O N N E U T R O N £ M I S S I O N C R O S S S E C T I O N 

< 4 3 9 ) 7 6 2 0 9 8 F J A P 2 4 C H R O M I U M 5 2 N E U T R O N N , 2 N 

( 4 5 2 ) 7 8 1 2 0 3 F USA 2 6 I R O N N E U T R O N T O T A L C R O S S S E C T I O N 

( 4 6 4 ) 6 6 1 0 1 6 R U S A 2 6 I R O N N E U T R O N E N E R G Y D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

( 4 8 0 ) 7 6 2 1 OOF J A P 2 6 I R 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 I O N 

( 5 1 1 ) 7 8 1 0 5 7 F U S A 2 6 I R O N N E U T R O N T O T A L P R O T O N P R O D U C T I O N C R O S S S E C T I O N 

( 5 0 2 ) 6 9 2 1 0 5 R GER 2 6 I R O N N E U T R O N N . A L P H A 

« 5 1 2 ) 7 8 1 0 6 6 F USA 2 6 I R O 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 O N C R O S S S E C T I O N 

( 5 1 3 ) 7 8 1 2 0 9 F U S A 2 6 I R O 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 O N C R O S S S E C T I O N 

( 5 2 0 ) 7 2 1 0 4 0 R USA 2 6 I R O N 5 6 N E U T R O N N , A L P H A 

( 5 2 4 ) 7 6 2 1 7 9 R J A P 2 6 I R O N 5 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 

( 5 2 8 ) 7 1 2 0 2 7 R FR 2 7 C O B A L T 5 9 N E U T R O N A B S O R P T I O N C R O S S S E C T I O N 

c 5 3 0 ) 7 1 2 0 2 8 R J A ° 2 7 C O B A L T 5 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 

( 5 3 9 ) 6 9 2 1 2 3 R FR 2 8 N I C K E L N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

( 5 4 5 ) 6 6 1 0 2 4 R U S A 2 8 N I C K E L N E U T R O N E N E R G Y D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 
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v. 8 

( 5 6 6 ) 6 9 2 1 2 4 R F R 2 8 N I C K E L N E U T R O N N E U T R O N E M I S S I O N C R O S S S E C T I O N 

< 5 8 6 ) 7 8 1 0 5 3 F U S A 2 8 N I C K E L N E U T R O N T O T A L P R 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 
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I 5 7 6 ) 7 2 1 0 5 1 R USA 2 8 N I C K E L N E U T R O N N , A L P H A 

( 5 8 1 ) 7 6 2 2 5 0 R GER 2 8 N I C K E L N E U T R O N N . A L P H A 

< 5 8 8 ) 7 8 1 2 1 OF U S A 2 8 N I C K E L 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 O N C R O S S S E C T I O N 

( 6 0 0 ) 6 9 2 1 3 5 R G E P 2 8 N I C K E L 5 8 N E U T R O N N . A L F H A 

< 6 1 7 ) 7 6 2 1 1 4 F J A P 2 9 C O P P E R N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 6 1 9 ) 7 6 2 1 1 2 F J A P 2 9 C O P P E R N E U T R O N P H O T O N P R O D U C T I O N C R O S S S E C T I O N I N I N E L A S T I C S C A T . 

( 6 2 9 ) 7 8 1 0 5 5 F U S A 2 9 C O P P E R N E U T R O N T O T A L P R 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 

c 6 3 1 ) 7 8 1 2 1 3 F U S A 2 9 C O P P E R 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 O N C R O S S S E C T I O N 

( 6 4 8 ) 7 4 2 0 4 0 R FR 3 6 K R Y P T O N 8 4 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 6 5 0 ) 6 9 2 1 4 7 R F R 3 7 R U B I D I U M 8 5 N E U T R O N N . 2N 

( 6 5 2 ) 6 9 1 2 9 5 R U S A 4 0 Z I R C O N I U M N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

( 6 5 3 ) 6 9 1 2 9 6 R U S A 4 0 Z I R C O N I U M N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

( 6 7 0 ) 7 4 1 0 7 1 R U S A 4 0 Z I R C O N I U M 9 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

I 6 7 7 ) 7 4 1 0 7 3 R U S A 4 0 Z I R C O N I U M 9 5 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 6 7 9 ) 7 6 2 1 1 5 F J A P 4 1 N I O B I U M 9 2 N E U T R O N N . A L P H A 

( 6 9 9 ) 7 6 2 1 2 2 F J A P 4 1 N I O B I U M 9 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 7 0 0 ) 7 6 2 1 2 3 F J AP 4 1 N I O B I U M 9 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 7 0 8 ) 7 6 2 1 1 8 F J A P 4 1 N I O B I U M 9 3 N E U T R O N N , 2 N 

( 7 1 6 ) 7 6 2 1 2 0 F J A P 4 1 N I O B I U M 9 3 N E U T R O N N . A L P H A 

< 7 2 4 ) 7 6 2 1 2 5 F J A P 4 1 N I O B I U M 9 4 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 7 2 7 ) 7 6 2 2 3 5 F J A P 4 2 M O L Y B D E N U M N E U T R O N E L A S T I C C R O S S S E C T I O N 

( 7 3 5 ) 7 6 2 1 2 7 F J A P 4 2 M O L Y B D E N U M N E U T R O N E N E R G Y D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

( 7 3 6 ) 7 9 2 1 3 2 R UK 4 2 M O L Y B D E N U M N E U T R O N E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

( 7 4 6 ) 7 6 2 1 2 8 F J A P 4 2 M O L Y B D E N U M N E U T R O N N , 2 N 

( 7 5 8 ) 7 9 2 1 3 3 R UK 4 2 M O L Y B D E N U M N E U T R O N N . A L P H A 

( 7 6 2 ) 7 6 2 1 3 2 F J A ° 4 2 M O L Y B D E N U M 9 2 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 7 6 3 ) 7 6 2 1 8 1 R J A P 4 2 M O L Y B D E N U M 9 2 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 7 6 5 ) 7 6 2 1 8 3 R J A P 4 2 M O L Y B D E N U M 9 4 N E U T R O N T O T A L C R O S S S E C T I O N 

( 7 6 6 ) 7 6 2 1 8 4 R J A P 4 2 M O L Y B D E N U M 9 4 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 7 6 8 ) 7 6 2 1 8 6 R J A P 4 2 M O L Y B D E N U M 9 4 N E U T R O N N . P 

( 7 6 9 ) 7 6 2 1 8 7 R J A P 4 2 M O L Y B D E N U M 9 4 N E U T R O N N . A L P H A 

{ 7 7 0 ) 7 6 2 1 8 8 R J A P 4 2 M O L Y B D E N U M 9 5 N E U T R O N T O T A L C R O S S S E C T I O N 

( 7 7 1 ) 7 6 2 1 8 9 R J A P 4 2 M O 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 

( 7 7 2 ) 7 6 2 1 9 1 R J A P 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 

( 7 7 4 ) 7 6 2 1 9 3 R J A P 4 2 M O L Y B D E N U M 9 6 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 7 7 5 ) 7 6 2 1 9 5 R J A P 4 2 M O L Y B D E N U M 9 6 N E U T R O N N , A L P H A 

( 7 7 6 ) 7 6 2 1 9 6 R J A P 4 2 M O L Y B D E N U M 9 7 N E U T R O N T O T A L C R O S S S E C T I O N 

( 7 7 7 ) 7 6 2 1 9 7 R J A P 4 2 M O L Y B D E N U M 9 7 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 

( 7 7 8 ) 7 6 2 1 9 8 R J A P 4 2 M O L Y B D E N U M 9 7 N E U T R O N N , A L P H A 

( 7 7 9 ) 7 6 2 2 0 0 R J A P 4 2 M O L Y B D E N U M 9 8 N E U T R O N N , A L P H A 

< 7 8 2 ) 7 6 2 2 0 3 R J A P 4 2 M O L Y B D E N U M 1 0 0 N E U T R O N N . P 

( 7 8 3 ) 7 6 2 2 0 4 R J A P 4 2 M O L Y B D E N U M 1 0 0 N E U T R O N N , A L P H A 

( 7 8 7 ) 7 4 1 0 7 8 R U S A 4 4 R U T H E N I U M 1 0 1 N E U T R O N C A P T U R E C R O S S S E C T I O N 

< 7 8 8 ) 7 5 2 0 0 8 R J A P 4 4 R U T H E N I U M 1 0 1 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 7 9 2 ) 7 4 1 0 7 9 R U S A 4 4 R U T H E N I U M 1 0 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

t 8 0 0 ) 6 7 1 0 1 8 R U S A 4 5 R H O D I U M 1 0 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 7 9 4 ) 7 4 1 0 8 1 R U S A 4 5 R H O D I U M 1 0 4 N E U T R O N C A P T U R E C R O S S S E C T I O N 

< 8 0 3 ) 6 7 1 0 1 9 R U S A 4 5 R H O D I U M 1 0 5 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 8 0 5 ) 7 2 2 0 0 4 N J A P 4 5 R H O D I U M 1 0 6 GAMMA R A Y Y I E L D 

( 7 9 6 ) 7 4 1 0 8 2 R U S A 4 5 R H O D I U M 1 0 6 N E U T R O N C A P T U R E C R O S S S E C T I O N 



V. 9 

l 8 0 6 ) 7 * 1 0 8 6 R U S A 4 6 P A L L A D I U M 1 0 5 N E U T R O N C A P T U R E C R O S S S E C T I O N 

c 8 0 7 ) 7 5 2 0 I I P J A P 4 6 P A L L A D I U M 1 0 5 N E U T R O N C A P T U R E C R O S S S E C T I O N 

1 8 0 9 ) 7 4 1 0 8 4 R U S A 4 6 P A L L A D I U M 1 0 7 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 

( 8 1 1 ) 6 7 1 0 2 1 R U S A 4 7 S I L V E R 1 0 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 

I 8 1 2 ) 7 5 2 0 1 3 R J A P 4 7 S I L V E R 1 0 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 

t 8 2 6 ) 7 8 1 1 0 7 F U S A 5 0 T I N N E U T R O N T O T A L P R 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 

( 8 2 7 ) 7 8 1 0 9 5 F U S A 5 0 T I 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 O N C R O S S S E C T I O N 

( 8 3 0 ) 7 6 2 2 0 5 R J A P 5 1 A N T I M O N Y 1 2 1 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 

I 8 3 1 ) 7 6 2 2 0 6 R J A D 5 1 A N T I M O N Y 1 2 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 8 3 3 ) 7 2 2 0 0 6 N J A P 5 1 A N T I M O N Y 1 2 5 GAMMA R A Y Y I E L D 

( 8 4 0 ) 7 4 1 0 8 7 R U S A 5 3 I O D I N E 1 2 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 

( 8 4 9 ) 6 7 1 0 2 6 R U S A 5 4 X E N O N 1 3 1 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 

< 8 5 2 ) 7 9 2 0 6 9 R J A P 5 4 X E N O N 1 3 1 N E U T R O N R E S O N A N C E P A R A M E T E R S 

( 8 5 3 ) 6 7 1 0 2 7 R U S A 5 4 X E N O N 1 3 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

c 8 5 6 ) 6 7 1 0 2 8 R U S A 5 4 X E N O N 1 3 5 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 8 6 2 ) 7 3 2 0 6 9 R F R 5 5 C E S I U M 1 3 3 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 

( 8 6 4 ) 7 2 2 0 2 1 N J A P 5 5 C E S I U M 1 3 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 8 6 5 ) 7 5 2 0 1 5 R J A D 5 5 C E S I U M 1 3 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 8 6 7 ) 7 2 2 0 0 7 N J A P 5 5 C E S I U M 1 3 4 GAMMA RAY Y I E L D 

( 8 7 3 ) 7 4 1 0 9 1 R U S A 5 5 C E S I U M 1 3 5 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 8 7 6 ) 7 6 2 2 0 7 R J A P 5 6 B A R I U M 1 3 3 M I S C 

( 8 7 9 ) 7 2 2 0 0 9 N J A D 5 7 L A N T H A N U M 1 4 0 GAMMA RAY Y I E L D 

( 8 8 1 ) 7 2 2 0 1 1 N J A P 5 8 C E R I U M 1 4 4 GAMMA R A Y Y I E L D 

( 8 8 2 ) 7 4 1 0 9 3 R U S A 5 8 C E R I U M 1 4 4 N E U T R O N C A P T U R E C R O S S S E C T I O N 
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( 1 5 9 1 ) 6 9 1 3 3 6 R U S A 9 5 A M E R I C I U M 2 4 1 N E U T R O N T O T A L C R O S S S E C T I O N 

( 1 5 9 8 ) 7 9 2 1 6 9 R UK 9 5 AMER I C I U M 2 4 1 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 
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( 1 5 9 9 ) 6 7 1 1 3 5 R U S A 9 5 A M E R I C I U M 2 4 1 N E U T R O N C A P T U R E C R O S S S E C T I ON 

( 1 6 0 3 ) 7 1 2 1 0 8 R GER 9 5 A M E R I C I U M 2 4 1 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 0 5 ) 7 1 2 1 1 0 R F R 9 5 A M E R I C I U M 2 4 1 N E U T R 3 N C A P T U R E C R O S S S E C T I O N 

( 1 6 0 6 ) 7 2 1 0 9 9 R USA 9 5 A M E R I C I U M 2 4 1 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 0 9 ) 7 5 2 0 3 2 R J A P 9 5 AMER I C I U M 2 4 1 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 1 7 ) 7 4 1 1 4 2 N U S A 9 5 A M E R I C I U M 2 4 1 N E U T R O N C A P T U R E GAMMA R A Y S P E C T R U M 

( 1 6 1 8 ) 7 1 2 1 0 3 R FR 9 5 A M E R I C I U M 2 4 1 N E U T R O N F I S S I O N C R O S S S E C T I O N 

( 1 6 1 9 ) 7 3 2 1 1 5 R UK 9 5 A M E R I C I U M 2 4 1 N E U T R O N F I S S I O N C R O S S S E C T I O N 

( 1 6 2 0 ) 7 4 2 0 1 8 R GER 9 5 A M E R I C I U M 2 4 1 N E U T R O N F I S S I O N C R O S S S E C T I O N 

( 1 6 2 7 ) 7 9 2 1 4 1 R UK 9 5 AM ER I C I U M 2 4 1 N E U T R 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 ( N U B A R 

( 1 6 3 0 ) 7 9 2 1 7 0 R UK 9 5 A M E R I C I U M 2 4 1 N E U T R O N A B S O R P T I O N R E S O N A N C E I N T E G R A L 

( 1 6 3 3 ) 6 7 1 1 3 7 R U S A 9 5 A M E R I C I U M 2 4 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 

( 1 6 3 8 ) 7 2 1 1 0 0 R U S A 9 5 A M E R I C I U M 2 4 2 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 1 6 3 9 ) 7 2 2 0 4 5 N J A P 9 5 A M E R I C I U M 2 4 2 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 1 6 4 3 ) 7 6 2 0 2 6 N J A P 9 5 AM ER I C I U M 2 4 2 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 1 6 4 9 ) 6 9 1 3 3 9 R U S A 9 5 A M E R I C I U M 2 4 2 N EU T R 0 N F I S S I O N C R O S S S E C T I O N 

( 1 6 5 1 ) 7 6 2 0 3 3 N J A ° 9 5 A M E R I C I U M 2 4 2 N E U T R O N F I S S I O N C R O S S S E C T I O N 

( 1 6 7 4 ) 7 6 2 2 2 7 R J A P 9 5 A M E R I C I U M 2 4 3 N E U T R O N F I S S I O N C R O S S S E C T I ON 

( 1 6 8 4 ) 7 6 2 0 2 9 N J A P 9 6 C U R I U M 2 4 2 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 1 7 0 2 ) 7 6 2 0 3 0 N J A ° 9 6 C U R I U M 2 4 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 1 7 1 2 ) 6 7 1 1 4 2 R U S A 9 6 C U R I U M 2 4 4 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 1 7 1 5 ) 7 6 2 0 3 1 N J A P 9 6 C U R I U M 2 4 4 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 1 7 2 7 ) 6 7 I 1 4 4 R U S A 9 6 C U R I U M 2 4 5 N E U T R O N T O T A L C R O S S S E C T I O N 

( 1 7 2 8 ) 6 9 1 3 4 8 R U S A 9 6 C U R I U M 2 4 5 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 1 7 3 3 ) 6 7 1 1 4 5 R U S A 9 6 C U R I U M 2 4 5 N E U T R O N F I S S I O N C R O S S S E C T I O N 

( 1 7 5 0 ) 6 9 1 3 5 4 R U S A 9 7 B E R K E L 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 7 5 3 ) 6 7 1 1 5 1 R U S A 9 7 BE R K E L I U M 2 4 9 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 7 6 8 ) 7 4 1 1 3 1 R U S A 9 8 C A L I F O R N I U M 2 5 2 S P O N T A N E O U S E N E R G Y S P E C T R U M O F F I S S I O N N E U T R O N S 

( 1 7 7 1 ) 6 7 1 1 SSR U S A 9 8 C A L I F O R N I U M 2 5 2 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 1 7 7 4 ) 6 9 2 4 7 6 R UK F I S S I O N P R O D U C T S 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 

( 1 7 7 8 ) 6 9 2 4 9 5 R UK F I S S I O N P P O D U C T S N E U T R O N A B S O R P T I O N R E S O N A N C E I N T E G R A L 
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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 responsibili-
ty 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 Sub-
committees. These Subcommittees of INDC and NEANDC cooperate in 
establishing and updating a common file of review reports. In many 
cases, these reports contain detailed estimates of data uncertain-
ties . 

Whenever a request for a quantity under review appears in 
WRENDA, the review is mentioned in a status comment. Exceptions to 
this are requests for fission product and transactinium isotope 
nuclear data. These data are under continuous review by INDC, but 
requests for these data are so numerous that it has been decided to 
omit repetitious references to such review from the actual request 
list. 

The reports of the Standards and Discrepancies Subcommittees of 
the INDC (11th Meeting, 16-20 June 1980) were sent to the WRENDA 
Requestors. It is advisable to take the conclusions reached by 
these Subcommittees into consideration when formulating or reviewing 
the requests for WRENDA 83/84, the next WRENDA publication. 
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 100 
A-1400 Vienna, Austria 
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Reviewed by: 
QUANTITY INDC NEANDC 

H(n,n) X X 

^Li(n,t)a X X 

1 0B(n,a) X X 

1 2C(n,n) X X 

197. , ' , Au(n ,y) X X 

2 3 5U(n,f) X X 

2 5 2Cf-N(E) X X 

252 • ' -Cf - v X X 

, 233.. 235,, 238 241p T , of U, U, Pu, Pu 
239 T 1 / 2 o f 3 9Pu 

Thermal parameters ( 2 3 3 U , 2 3 5U, 2 3 9Pu, 2 4 1 P u 

X 

X 

X 

X 

X 

thermal fission cross sections, v and r| ) 

2 3 9Pu(n,f) X >100 eV), 2 3 8U(n,f) (above threshold), 
239Pu/235u a nd 238u/235u fi s si o n cross 

X . -

section ratios 

2 3 9Pu(n,f) (15 Ev - 100 keV) - X 

93"} 
U(n,f) (100 keV - 10 MeV) - X 

239pu/235u and 233u/235u fission cross X 

section ratios 

2 3 8U(n,f) and 2 3 8 U / 2 3 5 U fission cross section - X 

ratio (threshold - 20 MeV) 

2 3 8U(n,y) and 2 3 8U(n,y)/ 2 3 5U(n,f) ratio ( >100 eV) X -

23 8 U(n,Y) (1 keV - 1 MeV) and resolved res. parameters X X 

a-values of 2 3 5 U and 2 3 9 P u ( > 100 eV) X -

235 239 ' Resonance parameter data of U and U 
238 Resonance parameter data of U 

X -235 239 ' Resonance parameter data of U and U 
238 Resonance parameter data of U X X 

241 Am Fission resonance integral - X 

c 235I1 238ti , 239T V -values for U, U and Pu X X 

238..z i U(n,n ) X -
2 3 8U(n,n') (particularly for 45 keV state and for - X 

energy range 1 - 3 MeV) 

any of Cr, Fe and Ni ( > 100 eV) X X 
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Reviewed by: 
QUANTITY INDC NEANDC 

2 3Na capture and total cross sections in 3 keV x -

resonance 

Ty for 2.85 keV resonance in 2 3Na - X 

Energy spectrum of fission neutrons of 235y> 238u X -

and 2 3 9 P u 
Fission product nuclear data X X 

Transactinium isotope nuclear data (TND) X X 

Reactor dosimetry cross sections X X 

Discrepancies and gaps in major CPND for fusion, X 

(D,T), (T,T), etc. 

Delayed neutron emitters: 2 3 3 T h , 2 3 3U, 2 3 5 u X -
238u, 239 P u > 240 P u > 241 P u 

238 Delayed neutron yield for U(2 - 3 HeV) - X 

27.., n 24 Al(n,a) Na X -

9 3Nb(n,n') 9 3 mNb X 

Np(n,f)F.P. x -

237.. , . 236 Np(n,2n) Pu X 

1 0 3Rh(n,n') 1 0 3 mRh X X 

Th-232 fast neutron capture and fission X X 
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L I S T OF COUNTPY COOES 

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 DESK 
BLG B E L G I J M 
BUL B U L G A R I A 
B Z L B R A Z I L 
CAN CANADA 
CCP S O V I E T U N I O N 
DDR GERMAN D E M O C R A T I C R E P U B L I C 
DEN DENMARK 
EUR C O M M I S S I O N OF THE EUROPEAN C O M M U N I T I E S 
FR FRANCE 
GER F E D E R A L R E P U B L I C OF GERMANY 
HUN HUNGARY 
I N D I N D I A 
I SL I S R A E L 
I T Y I T A L Y 
J A P J A P A N 
NED N E T H E R L A N D S 
NOR NORWAY 
POL POLAND 
RUM R O M A N I A 
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 
TUK TURKEY 
UK U N I T E D KINGDOM 
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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L I S T D = LABORATORY CODES 

A3D US ARMY ABERDEEN RESEARCH AND D E V E L . C E N T . « A B E R D E E N . MD. J S A 
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 
A l A T O M I C S I N T E R N A T I O N A L . CANOGA P A R < , 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 ALK EM GMBH, L E O P O L D S H A F E N GER 
ANC AEROJET 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 
AS L 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 JSA 
AJA 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 
BET W E S T I N S 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 . JSA 
B I R U N I V E R S I T Y OF B I R M I N G H A M , ENGLAND UK 
BNL BROOKHAVEN 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 J S A 
BOL C O M I S I O N 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 
BRC CEN BRUYERE LE CHATEL FR 
BRK U N I V E R S I T Y OF C A L I F O R N I A , LAWRENCE 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 , BUCHAREST RUM 
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 
CBE COMBUSTION E N G I N E E R I N G , W I N D S O R , C O N N E C T I C U T USA 
CCP S O V I E T U N I O N CCP 
CNA CEKMECE NUCLEAR RESEARCH C E N T E R , I S T A N B U L TUK 
COL COLUMBIA U N I V E R S I T Y , NEW YD RK C I T Y , NEW YORK USA 
CRC CHALK R I V E R N J C L E A R 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 J S A 
CUL CULHAM L A B O R A T O R Y , U N I T E D K INGDOM UK 
DEB ATOMMAG KUTATO I N T E Z E T , DEBRECEN HUN 
DKE DUKE U N I V E R S I T Y , DURHAM, NORTH C A R O L I N A USA 
DOE US DEPARTMENT OF E N E R G Y , W A S H I N G T O N , D . C . 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 JA=> 
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 DF N A T I 3 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 , FRANKFURT GER 
GA GENERAL A T O M I C , SAN D I E G O , C A L I F O R N I A USA 
GAC I N S T I T U T E FOR G E O - AND A N A , 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 JSA 
GRE CEA AND U N I V E R S I T Y , GRENOBLE FR 
GRT GULF 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 R E S E A R C H 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 DEVELOPMENT L A B . , R I C H L A N D , WASH. USA 
HF A 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 SF 
HOK H O K K A I D O U N I V E R S I T Y J A 3 

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 AGENCY* V I E N N A UNO 
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 OF 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 EDOVAN I J « K I E V CC = 
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 . J S A 
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JAE JAPAN 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 JAP 
JAP JAPAN JAP 
JUL 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 
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 KERNF OR SCHUNG SZ E N T R U M , KARLSRUHE GER 
KGU GOSUDARSTVENNYJ U N I V E R S I T Y , K I E V CCP 
KKU K I N K I U N I V E R S I T Y A T O M I C ENERGY RESEARCH I N S T I T U T E JA= 
KOS KOSSUTH U N I V E R S I T Y , DEBRECEN HUN 
KTO KYOTO U N I V E R S I T Y JAP 
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 , KENTUCKY USA 
KUR I . V . KURCHATOV A T O M I C ENERGY I N S T . , MOSCOW CCP 
KYU KYUSHU U N I V E R S I T Y , FUKJOKA JAP 
L A S LOS ALAMOS 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 JSA 
LOU U N I V E R S I T Y OF L O D Z , LODZ POL 
LRL LAWRENCE 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 LOWELL 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 , MASS. USA 
MAP M I T S U B I S H I A . P . I . , I N C . JAP 
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 . USA 
MND MOUND L A B O R A T O R Y , M I AMI S B U R G , O H I O USA 
MOL C . E . N . , MOL BLG 
MTR I D A H O NUCLEAR C O R P . , I D A H O F A L L S , IDAHO USA 
M'J A 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 , MUENCHEN GER 
NBS N A T I O N A L BUREAU 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 NUCLEAR DATA C O M P I L A T I O N C E N T E R , S A C L A Y , FRANCE Z Z Z 
NEL U . S . ARMY NUCLEAR E F F E C T S _ ABORATORY, ABERDEEN, MARYLAND USA 
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 NUCLEAR F U E L I N D U S T R I E S JAP 
N I G N I P P O N A T O M I C I N D U S T R Y GROUP JAP 
N I S N A T I O N A L I N S T I T U T E OF R A D I O L O G I C A L S C I E N C E S , C H I B A JAP 
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 
NPD U . S . NAVAL R A D I O L O G I C A L D E F E N S E L A B . , SAN F R A N C I S C O USA 
NYU NEW YORK U N I V E R S I T Y , MEW YORK C I T Y USA 
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 OREGON, E U G E N E , OREGON JSA 
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 USA 
OSA OSAKA U N I V . , O S A K A J A 3 

OSL U N I V E R S I T Y OF OSLO NOR 
PAD U N I V E R S I T Y OF ° ADUA I TY 
PAR U N I V E R S I T Y OF P A R I S ( I N C L . O R S A Y ) P A R I S FR 
PEL AE BOARD, P E L I N D A B A , P R E T O R I A S A F 
PNC POWER REACTOR AND NUCLEAR F U E L D E V . C O R P . JAP 
PTN P R I N C E T O 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 ENERGY C E N T R E , RAMNA, DACCA BAN 
RCN REACTOR CENTRUM N E D E R L A N D , P E T T E N NED 
REH REHOVOTH 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 CCP 
R I S R I S O , R O S K I L D E DEN 
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 , WASHINGTON USA 
ROS ROSSENDORF B E I DRESDEN DDR 
R P I .RENNSELAER 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 FR 
SAE SUMITOMO A T O M I C ENERGY I N D U S T R I E S , L T D . , TOKYO J A = 
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 J O L L A , C A L I F O R N I A USA 
SAS U N I V . OF SASKATCHEWAN, 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 
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SOR SOREQ RESEARCH C E N T E R . YAVNE I SL 
SRE S I E M E N S REAKTOR ENTW I C K L U N G , ER_ ANGEN 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 . J S A 
SUN SOUTHERN U N I V E R S I T I E S NJCLEAR I N S T . , F A U R E , C A 3 E P R O V . SAF 
SWD SWEDEN SWD 
T H D T E C H . HOCHSCHULE, DARMSTADT GER 
T I T TOKYO I N S T I T U T E OF TECHNOLOGY J A ° 
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 
TOK U N I V E R S I T Y OF TOKYO JAP 
TOS T O S H I B A RESEARCH AND DEVELOPMENT CENTER JAP 
TRM BHABHA A T O M I C RESEARCH C E N T R E , TROMBAY I N D 
TUD 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 DRESDEN AND 3 1 R N A DDR 
UK U N I T E D KINGDOM JK 
UKW W I N D S C A L E REACTOR DEVE_ DPMENT L A B S . , UKAEA UK 
UMK U N I O N M I N I E R E DU HAUT KATANGA, B P J S S E . S BLG 
UPP U N I V E R S I T Y OF UPPSALA 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 PAJLO BZL 
VDN CENTRAL BUREAU DER V . D . E . N . , ARNHEM NED 
WEW W E S T I N G H O U S E ADVANCED REACTOR D I V I S I O N , P I T T S B U R G , P A . USA 
WIN 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 R 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 O N , M A D I S O N , W I S C D 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 
WUP E I D G . I N S T I T U T FUER REAKTORFORSCHUNG, W U E R E N L I N G E N SWT 
WW A WARSAW U N I V E R S I T Y POL 
YAL YALE U N I V E R S I T Y , NEW H A V E N , CONNECT I C J 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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NAMES AND ADIRES95S OF REQUESTORS 
Rage B. 1 

A O Y A G I . N . 
J A P A N A T O M I C ENERGY RESEARCH 
TDKA I RESEARCH 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 BARAK I - K E N 3 1 9 - 1 1 
J A P A N 

I N S T I T J T E 
C A M P B E L L . C . G . 

H E A D , FAST REACTOR =>HYSI CS 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 ENERGY E S T A B L I S H M E N T 
W I N F P 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 

A S A N O , N . C A R L S O N , A . O . 
SUM I T O MO A T O M I C ENERGY I N D U S T R I E S . L T D . R A D I A T I O N P H Y S I C S D I V I S I O N 
2 - 6 - 1 K A J I C H O , C H I Y O D A K U N A T I O N A L BUREAU OF STANDARDS 
TOKYO 1 0 1 W A S H I N G T O N , D . C . 2 0 2 3 4 
J A P A N U . S . A 

B A R N E S , * . 
RESEARCH AND DEVELOPMENT D E P T . 
B R I T I S H NUCLEAP FUELS L T D . 
WIND SCALE AND CALDER WORKS 
SELL A F I E L D S E A S C A L E 
CUMBERLAND C A 2 0 I P G 
U . K . 

C A R T E R , L . L . 
HANFOOD E N G I N E E R I N G DEVELOPEMENT 
LABORATORY 
P . O . BOX 1 9 7 0 
R I C H L A N D , WASHINGTON 9 9 3 5 2 
U.S.A. 

B A R T I N E , D . 
OAK R I D G E N A T I O N A L LABORATORY 
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 . 

C A S W E L L , R . S . 
R A D I A T I O N P H Y S I C S D I V I S I O N 
N A T I O N A L BUREAU CF STANDARDS 
W A S H I N G T O N , D . C . 2 0 2 3 4 
U . S . A . 

B E N J A M I N , R . W . 
E . I . DUPONT DE NEMOURS COMPANY 
SAVANNAH R I V E R L ABO°ATOR Y 
P . O . BOX 1 17 
A I K E N , SC 2 9 8 0 1 
U . S . A . 

BEYNOM, 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 . BOX 3 63 
B I R M I N G H A M , B 1 5 2 T T 
U N I T E D K I N G D O M 

C O C E V A , C , 
CENTRO D I CALCOLO DEL C . N . E . N . 
V I A M A Z Z I N I 2 
1 - 4 0 1 3 8 BOLOGNA 
I T AL Y 

C O S T A . L . 
CENTRE D* ETUDES N U C L E A I R E S 

DE CADAPACHE 
C . E . A . 
B . D. NO. 1 
F — 1 3 1 1 5 S T . PAUL L E Z DURANCE 
FRANCE 

B H A T , M . R . 
N A T I O N A L NUCLEAR DATA CENTER 
BROOKHAVEN N A T I O N A L LABORATORY 
U P T O N . NEW YORK 1 1 9 7 3 
U . S . A . 

D A H L B E R G , R . H . 
GENERAL A T O M I C 
P . O . BOX 8 1 6 0 8 
SAN D I E G O , C A L I F O R N I A 9 2 1 3 8 
U . S . A . 

BOWMAN. C . D . 
R A D I A T ION D I V I S I O N 
PADP B 1 1 9 
N A T I O N A L BUREAU OF STANDARDS 
W A S H I N G T O N , D . C . 2 0 2 3 4 
U . S . A 

D A R V A S , J . 
I N S T I T U T FUER R E A K T O R E N T W I C K L JNG 
KERNF3 R SCHUNG SANLA G E J U E L I C H 
POSTFACH 3 6 5 
D - 5 1 7 J U E L I C H 
FEDERAL R E P U B L I C OF GERMANY 

BROCKMAN, H . 
I N S T I T U T FUER R E A K T O F E N T W I C K L J N G 
K E R N F 3 9SCHUNGSANLAGE J U E L I C H GMBH 
P H 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 P E P J B L I C OF GERMANY 

D A V E Y , W. 
LOS ALAMOS S C I E N T I F I C LABORATORY 
P . O . BOX 1 6 6 3 

L O S A_ AMOS, NEW M E X I C O 8 7 5 4 5 

U . S . A . 

O E L E E U W - G I E R T S , G . 
B U T L E R . J « C E N T R E D* ETUDE DE L * E N E R G I E N U C L E A I R E 

REACTOR S H I E L D I N G GROUP B - 2 4 0 0 MOL 

A T O M I C ENERGY E S T A B L I S H M E N T B E L G I U M 
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 INGDOM 
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DE R A E D T , C H . 
CENTRE D ' E T U D E DE L ' E M E R G I E N U C L E A I R E 
C . F . N . / S . C . K . 
BOERETANG 20 0 
B— 24 0 0 MOL. 
B E L G I U M 

O I V A D E E N A M , M . 
BROOKHAVEN N A T I O N A L LABORATORY 
U D TO N , NEW YORK 1 1 9 7 3 
U . S . A . 

F E L L . J . 
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 INGDOM 

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 

CADAPACHE 
B.P. NO 1 
F - 1 3 1 1 5 S T . PAUL L E Z DURANCE 
FRANCE 

D O N C A L S , R . A . 
W E S T I N G H P U S E E L E C T R I C C O R P O R A T I O N 
ADVANCED REACTOR D I V I S I O N 
WALTZ M I L L S I T E 
P . O . BOX 1 5 3 
M A D I S O N , ° A 1 5 6 6 3 
U . S . A . 

F R O E H N E R , F . 
I N S T I T U T FUER N E U T R O N E N P H Y S I K 

UND R E A K T O P T E C H N I K 
K ERNFO RSCH UN GSZENTRL1M KARLSRUHE 
P O S T F A C H 3 6 4 0 
D - 7 5 0 0 KARLSRUHE 
F E D E R A L R E P U B L I C OF GERMANY 

D U C H E M I N , B . 
C E N T R E D ' E T U D E S N U C L E A I R E S 

DE SACLAY 
B . P . NO. 2 
F - 9 1 1 9 0 G I F SUR Y V E T T E 
FRANCE 

E I S E N H A U E R , C . 
N A T I O N A L BUREAU OF STANDARDS 
W A S H I N G T O N , D . C . 2 0 2 3 4 
U . S . A . 

F U , C . 
OAK R I D G E N A T I O N A L LABOPARORY 
OAK R I D G E . T E N N E S S E E 3 7 8 3 0 
U . S . A . 

GARG, S . B . 
E X P E R . R E A C T O " 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 HALL N O . 1 
B . A . R . C . , TROMBAY 
BOMBAY 4 0 0 0 8 5 
I N D I A 

E L K E R T , J . 
ASEA-ATOM 
BOX 53 
S - 7 2 1 0 4 V A E S T E R A S 1 
SWEDEN 

G E R W I N , H . 
I N S T I T U T FUER R E A K T O F E N T W I C K L U N G 
KERNFORSCHUNGSANLAGE J U E L I C H GMBH 
POSTFACH 3 6 5 
0 - 5 1 7 J U E L I C H 
F E D E R A L P E P J B L I C OF GERMANY 

E N G H O L M , B . 
GENERAL A T O M I C 
P . O . BOX 8 1 6 0 8 
SAN D I E G O , C A L I F O R N I A 9 2 1 3 8 
U . S . A . 

G I L L I A M , D . M . . 
N A T I O N A L BUREAU OF STANDARDS 
W A S H I N G T O N , D . C . 2 0 2 3 4 
U . S . A . 

E N G S T R O E M , G . 
N A T I O N A L D E F E N C E RESEARCH I N S T I T U T E 
S - 1 0 4 5 0 STOCKHOLM BO 
SWEDEN 

F A B R Y , A . 
CENTRE D ' E T U D E DE L ' E N E R G I E N U C L E A I R E 
6 - 2 4 0 0 MOL 
B E L G I U M 

F E I N E R , F . 
KNOLLS A T O M I C POWER LABORATORY 

P . O . BOX 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 . 

G O E L , B . 
I N S T I T U T FUER N E U T R O N E N ° H Y S I K 

UND P E A K T O R T E C H N I K 
KERNFORSCHUNGSZENTPUM KARLSRUHE 

STFA CH 3 6 4 0 
" - 7 S 0 0 KARL.5R IJH," 
F E D E R A L R E P U B L I C OF GFI^MA'JY 

G O L O V I N , I . N . 
I . V . KURCHATOV I N S T I T U T E OF A T O M I C 

ENERGY 
MOSCOW D - 1 8 2 
U . S . S . R . 

G R E E B L E R , P . 
GENERAL 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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G R U N D L , J . 
N A T I O N A L BUREAU OF STANDARDS 
W A S H I N G T O N , D . C . 2 0 2 3 4 
U . S . A . 

HAEGGBLOM, H . 
S E C T I O N FIR REACTOR P H Y S I C S 
ATI A T O M E N E R G I 
E - ' : ' I 0 0 S T U D S V I K 
SWEDEN 

H A L E , G . M . 
T - 2 NUCLEAR DATA 
MS —243 
LOS ALAMOS S C I E N T I F I C LABORATORY 
LOS ALAMOS, NM 8 7 5 4 5 
U . S . A . 

HAMMER, P . 
D R N R / S EDE 
B . P . N O . I 
F - 1 3 1 1 5 S T . PAUL LEZ DURANCE 
FR AN CE 

H A N N A , G . C . 
P H Y S I C S D I V I S I O N 
CHALK R I V E R NUCLEAR L A B O R A T O R I E S 
A T O M I C ENERGY OF CANADA L I M I T E D 
CHALK R I V E R , O N T A R I O 
CANADA 

H A N S E N , G . E . 
LOS ALAMOS S C I E N T I F I C LABORATORY 
P . O . BOX 1 6 6 3 
LOS ALAMOS, NEW MEXICO 8 7 5 4 5 
U . S . A . 

H E G E D U E S , F . 
E I D G . I N S T I T U T FUER REAKTORFORSCHUNG 
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 

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 D E M O N S T R A T I O N 
DEPARTMENT OF ENERGY 
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 OF TECHNOLOGY 
HOKAYAMA, MEGURO-KU 
TOKYO 1 5 2 
J A P A N 

H O E J E R U P , C . F . 

REACTOR P H Y S I C S DEPARTMENT 
RESEARCH E S T A B L I S H M E N T R I S O E 
D K - 4 0 0 0 RO S K I L DE 
DENMARK 

H O J U Y A M A , T . 
M I T S U B I S H I A . O . I . , I N C . 
1 - 2 9 7 K I T A B J K U R O - C H O 
O M I Y A - S H I , SAITAMA—KEN 3 3 0 
J A P A N 

I I D A , H , 
J A P A N A T O M I C ENERGY RESEARCH I N S T I T U T E 
T O K A I RESEARCH E S T A B L I S H M E N T 
T O K A I - M U R A , NAKA-GUN 
I B A R A K I - K E N 3 1 9 - 1 1 
J A ° A N 

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 GROU 3 

S U E H I P Q - C H O 
K A W A S A K I - S H I , KANAGA WA-KEN 2 1 0 
J A P A N 

I O K I , K . 
W I T S U P I S H I A . P . I . , I N C . 
1 - 2 9 7 K I TABUKLJRO-CHN 
" ' • V Y A - S H I , S A I T A M A - K E N 3 3 0 
J • " 4 i 

I S Y A P . A . 
CEK'MECE N J C L E A C RESEARCH CENTER 
P . K . 1 . HAVA ALAN I , I S T A N B U L 
TURKEY 

K A S A I , M. 
M I T S U B I S H I A . P . I . , I M C . 
1 - 2 9 7 K I T A B U K U R O - C H H 
O M I Y A - S H I , S A I T A M A - K E N 3 3 0 
JAPAN 

K A T S U R A G I , S . 
D I V I S I O N OF REACTOR E N G I N E E R I N G 
JAPAN A T O M I C ENERGY RESEARCH I N S T I T U T E 
T O K A I RESEARCH 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 BAR A K I —KEN 3 1 9 - 1 1 
JAPAN 

K A W A l * M • 

N I 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 , KANAGAWA-KEN 2 1 0 
JAPAN 

KAW A K I T A , T . 
M I T S U B I S H I A . P . I . , I N C . 
1 - 2 9 7 K TTABUKURO-CHO 
O M I Y A - S H I , SAT T A M A - K E N 3 3 0 
J A P A N 

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 0 3 1 N A 
U L . PENTGENA 1 
L E N I N G R A D P - 2 2 
U . S . R . R . 
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KOYAMA, M . 
KYOTO U N I V E R S I T Y 
KUMA TO R I - C H O , S E N N A - G U N 
PSAK A 
JAPAN 

K U D O , H . 
JAPAN A T O M I C ENERGY RESEARCH I N S T I T U T E 
T O K A I RESEARCH 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 1 9 - 1 1 
JAPAN 

K U E C H L E , M . 
I N S T I TUT FUER N E U T R O N E N P H Y S I K 

UNO R E A K T O F T E C H N IK 
KERNFORS CHUNGSZ.ENTRJM KA.RLSR J HE 
POSTFACH 3 6 4 0 
D—7500 KARLSRUHE 
FEDERAL 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 FUER ANGEWANDTE R E A K T O R T E C H N I K 
KERNFOR SCHUNG SZENTR'J M KARLSRUHE 
POSTFACH 3 64 0 
D —75 0 0 KARLSRUHE 
FEDERAL R E P U B L I C OF GERMANY 

L A R S O N , D . 
OAK R I D G E N A T I O N A L LABORARORY 
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 . 

L E E N D E R S , L . 
CENTRE D * ETUDE DE L ' E N E R G I E N U C L E A I R E 
C . E . N . / S . C . K . 
BOERETANG 20 0 
B - 2 4 0 0 MOL 
B E L G I U M 

L E O N A R D , B . R . J R . 
B A T T E L L E NORTHWEST LABORATORY 
P . O . BOX 9 9 9 
R I C H L A N D , WASHINGTON 9 9 3 5 2 
U . S . A . 

M A E N E , N . 
CENTRE D' ETUDE DE L ' E N E R G I E N J C L E A I 3 E 
B— 24 00 MOL 
B E L G I U M 

MAERKL» D R . 
S I E M E N S RE A< TOR ENT WICKLUNG 
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 ERLANGEN 2 
FEDERAL P E P J B L I C OF GERMANY 

MA I E N S C H E I N » F . C . 
OAK R I D G E N A T I O N A L LABORATORY 
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 . 

MARKOV, 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 DEPARTMENT 
SUMITOMO 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 D A K U 
TOKYO 1 0 1 
J A P A N 

MC C R A C K E N , G . M . 
CULHAM LABORATORY 
U . K . A . E . A . 
A B I N G D O N , OX ON. 0 X 1 4 3 D B 
U N I T E D K INGDOM 

MC E L R O Y , W . N . 
HANFORD E N G I N E E R I N G DEVELOPMENT 

LABORATORY 
P . O . BOX 1 9 7 0 
R I C H L A N D , WASHINGTON 9 9 3 5 2 
U . S . A . 

M I C H A U D O N , A . 
CENTRE D • E T U D E S DE 

B R U Y E R E S - ' - E - C H A T E L 
B . P . N O . 6 1 
F — 9 2 1 2 0 MONTROUGE 
FRANCE 

M I K I , R . 
A T O M I C ENERGY RESEARCH 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 GASH I 
O S A K A - S H I 5 7 7 
J A P A N 

M I L L E R , D . A . 
I . V . KURCHATOV I N S T I T U T E OF A T O M I C 

ENERGY 
MOSCOW D - 1 8 2 
U . S . S . R . 

M O T Z , H . T . 
LOS ALAMOS S C I E N T I F I C LABORATORY 
P . O . BOX 1 6 6 3 
LOS ALAMOS, NEW MEXICO 8 7 5 4 5 
U . S . A . 

MUGHABGHAB. S . F . 
BP OOKHAV EN N A T I O N A L LABORATORY 
U P T O N , NEW YORK 1 1 9 7 3 
U . S . A . 

M U I R , D . W . 
T —2 NUCLEAR DATA 
M S - 2 4 3 
LOS ALAMOS S C I E N T I F I C LABORATORY 
L O S ALAMOS. NEW MEXICO 8 7 5 4 5 
U . S . A . 
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M U R A T A , T . 
N I P ° O N A T O M I C I N D U S T R Y GROUP 
S U E H I P O - C H O 
K A W A S A K I - S H I , KANAGAWA-KEN 2 1 0 
JAPAN 

N A I T O , Y . 
J A P A N A T O M I C ENERGY RESEARCH I N S T I T U T E 
T O K A I RESEARCH 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 1 9 - 1 1 
J A P A N 

N A V A L K A R , M . D . 
NUCLEAR OHYS I C S D I V I S I O N 
BHABHA A T O M I C RESEARCH CENTRE 
TROMBAY, BOMBAY 4 0 0 0 8 5 
I N D I A 

NEUTRON D O S I M E T R Y GROUP 
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 
C . B . N . M . 
STEENWEG NAAR R E T I E 
B - 2 4 4 0 GEEL 
B E L G I U M 

N G , R . N . 
O F F I C E N F F U S I O N ENERGY 
U . S . DEPARTMENT OF ENERGY 
W A S H I N G T O N , D . C . 2 0 5 4 5 
U . S . A . 

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 AND E N E R G E T I C S 
O B N I N S K , KALUGA R E G I O N 
U . S . S . R . 

N I S H I M U R A , K . 
J A P A N A T O M I C ENERGY RESEARCH I N S T I T U T E 
T O K A I RESEARCH E S T A B L I S H M E N T 
T O K A I - M U R A , NAKA-GUN 
I B A R A K I - K E N 3 1 9 - 1 1 
J A ° A N 

N I S I M U R A , T . 
M I T S U B I S H I A . 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 

N O D A , Y . 
D I V I S I O N OF P H Y S I C S 
N A T I O N A L I N S T I T U T E O F R A D I O L O G I C A L 

S C I E N C E S 
4 - 9 - 1 ANAGAWA 
C H I 8A 2 6 0 

J A P A N 

O H T A , M . 
KYUSHYU 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 H T A K E , I . 
POWER REACTOR AND NUCLEAR F U E L 

DEVELOPMENT C O R P O R A T I O N 
SA NK A I DO B L D G . 
1 - 9 - 1 3 A K A S A K A , M I N A T O - K U 
TOKYO ! 0 7 
JAPAN 

O K A , Y . 
U N I V E R S I T Y OF T O K Y N 

7 - 3 - 1 HONGO, B U N K Y O - K U 
TOKYO 1 1 3 
J A P A N 

O K A B A Y A S H I , H . 
D I V I S I O N OF E N V I R O N M E N T A L H E A L T H 
N A T I O N A L I N S T I T U T E OF R A D I O L O G I C A L 

S C I E N C E S 
4 - 9 - 1 ANAGAWA 
C H I B A 2 6 0 
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 RESEARCH I N S T I T U T E 
T O K A I CESEARCH 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 1 9 - 1 1 
JAPAN 

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 WORKS, 
POWER REACTOR AND NUCLEAR FUEL 

DEVELOPMENT C O R P O R A T I O N 
MURAMATSU, T O K A I - M U R A , 
I BAR A K I - K E N 3 1 9 - 1 1 
JAPAN 

O R 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 . BOX 5 5 0 
R I C H L A N D , WASHINGTON 9 9 3 5 2 
U . S . A . 

P E E L L E , R . W . 
OAK P I D G E N A T I O N A L L ABORATO=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 E Y , F . G . 
OAK R I D G E N A T I O N A L LABORATORY 
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 , R . B . 
ARGONNE N A T I O N A L LABORATORY 

9 7 0 0 SOUTH CASS AVENUE 
ARGONNE, I L L I N O I S 6 0 4 3 9 
U . S . A . 
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P H I L I S » C . 
CENTRE D ' ETUDES 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 MONTROUGE 
FRANCE 

P O E N I T Z . W . P . 
B L D G . 3 1 6 , A P P L I E D P H Y S I C S D I V . 
ARGONNE N A T I O N A L LABORATORY 
9 7 0 0 SOUTH CASS AVENUE 
ARGONNE, I L L I N O I S 6 0 4 - 3 9 
U . S . A . 

P R I N C E , A . 
BROOKHAVEN N A T I O N A L LABORATORY 
U P T O N , NEW YORK 1 1 9 7 3 
U . S . A 

R A P E A N U , S . 
STATE C O M M I T T E E FOR NUCLEAR ENERGY 
P . O . BOX 5 2 0 3 
B U C H A R E S T - M A G U R E L E 7 0 0 0 
POMANI A 

R O S E , B . 
C O M M I S S I O N OF THE EUROPEAN 

COMMUNIT I E S 
C . 8 . N . M. 
STEENWEG NAA R R E T I E 
B— 24 4 0 GEE'_ 
BELG I J M 

S A L V Y , J . 
C E N T R E D ' E T J D E S DE 

B R U Y E R E S - L E - C H A T E L 
B . P . N O . 5 6 1 
F — 9 2 5 4 2 MONTROUGE CEDEX 
FRANCE 

S A K U R A I , K 
J A P A N A T O M I C ENERGY RESEARCH I N S T I T U T E 
N A P I TO —CHO• O A R A I - M A C H I , H I G A S H I 
I 8 A R A K I - G J N , I 6A R A K I —K EN 
JAPAN 

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 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 

S C H E N T E R , R . E . 
HANFORD E N G I N E E R I N G DEVELOPMENT 

LABORATORY 
P . O . BOX 1 9 7 0 

R I C H L A N D , WASHINGTON 9 9 3 5 2 

U . S . A. 

S C H N E I D E R , V . 
A L K E M - A L P H A - C H E " I E UND M E T A L L U R G I E GMBH 
7 5 0 1 L E O R O L D S H A F E N 
FEDERAL R E P U B L I C OF GERMANY 

SEKI, Y. (JAE) 
J A P A N ATOMIC ENERGY RESEARCH I N S T I T U T E 
T O K A I RESEARCH 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 E A R A K I - K E N 3 1 9 - 1 1 
J A P A N 

S E K I , Y . ( M A P ) 
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 P 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 
JAPAN 

S H A R P , D . A . 
E . I . DU ° O N T DE NEMOURS AND C O . 
SAVANNAH R I V E R LABORATORY 
P . O . BOX 1 1 7 
A I E K E N , SOUTH C A R O L I N A 2 9 8 1 1 
U . S . A . 

S H I M O J I M A , H . 
POWER AND CONTROL L A B . 
T O S H I B A RESEARCH AND DEVELOPMENT 

CENTRE KOMUKAI 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 
KANGAWA-KEN 2 1 0 
JAPAN 

S H I N , K . 
DEPARTMENT OF NUCLEAR E N G I N N E E R I N G 
KYOTO U N I V E R S I T Y 
YOS H I D A H O N CHO, S A K Y O - K U 
KYOTO 6 0 6 
J A P A N 

S H I N D O , R . 
JA=AM ATOMIC ENERGY D E S E A R C H I N S T I T U T E 
T O K A I RESEARCH 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 1 9 - 1 1 
J A P A N 

S K V O R T S O V , S . A . 
I . V . KUPCHATOV I N S T I T U T E OF A T O M I C 

ENERGY 
MOSCOW D - 1 8 2 
U . S . S . R . 

S M I T H , A . B . 
B L D G . 3 1 6 , A P P L I E D P H Y S I C S D I V . 
ARGONNE N A T I O N A L LABORATORY 
9 7 0 0 SOUTH CASS AVENUE 
APGONNE, I L L I N O I S 6 0 4 3 9 
U . S . A . 

S M I T H , J . 
A T O M I C ENERGY RESEARCH 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 INGDOM 

S T E E N , N . 
B E T T I S A T O M I C POWER LABORATORY 
P . O . BOX 7 9 
WEST M I F F L I N , P A . 1 5 1 2 2 
U . S . A . 



Page d. 7 

S T E W A R T . L . 
T - 2 NUCLEAR DATA 
MS—243 
LOS ALAMOS S C I E N T I F I C LABORATORY 
LOS ALAMOS, NM 8 7 5 4 5 
U . S . A . 

WALKER, W . H . 
REACTOR P H Y S I C S BRANCH 
CHALK R I V E R NUCLEAR L A B O R A T O R I E S 
ATOMIC ENERGY OF CANADA L I M I T E D 
CHALK R I V E R , O N T A R I O 
CANADA 

S U Z U K I , T , 
JAPAN ATOMIC ENERGY RESEARCH I N S T I T U T E 
T O K A I RESEARCH 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 1 9 - 1 1 
JAPAN 

WALTON, R . 8 . 
LOS ALAMOS S C I E N T I F I C LABORATORY 
P . O . BOX 1 6 6 3 
LOS ALAMOS, NEW MEXICO 8 7 5 4 5 
U . S . A . 

T A K A H A S H I , A . 
DEPARTMENT OF P H Y S I C S 
OSAKA U N I V E R S I T Y 
MACHIK ANEY AM A —CH 0 , T O Y O N A K A - S H I 
O S A K A - F U 5 6 0 
JAPAN 

WELLER, F . 
I N S T I T U T FUER N E U T R O N E N P H Y S I K 

UND R E A K T O R T E C H N I K 
KERNFORSCHUNGSZENTRUM KARLSRUHE 
POSTFACH 3 6 4 0 
D - 7 5 0 0 KARLSRUHE 
FEDERAL R E P U B L I C OF GERMANY 

T A N A K A , K , 
JAPAN ATOMIC ENERGY RESEARCH I N S T I T U T E 
TOKAI RESEARCH E S T A 8 L I S H M E N T 
T O K A I - M U R A , NAKA-GUN 
I B A R A K I - K E N 3 1 9 - 1 1 
JAPAN 

T A S A K A , K . 
J A P A N A T O M I C ENERGY RESEARCH I N S T I T U T E 
T O K A I RESEARCH E S T A B L I S H M E N T 
T O K A I - M U R A , NAKA-GUN 
I B A R A K I - K E N 3 1 9 - 1 1 
JAPAN 

T E L L I E R , H . 
CENTRE D ' E T U D E S N U C L E A I R E S DE S A C L A / 
B . P . NO 2 
F - 9 1 1 9 0 G I F SUR Y V E T T E 
FRANCE 

T I L L , C . E . 
ARGONNE N A T I O N A L LABORATORY 
9 7 0 0 SOUTH CASS AVENUE 
ARGONNE, I L L I N O I S 6 0 4 3 9 
U . S . A . 

TOURWE, H . 
C . E . N . / S . C . K . 
BOERETANG 2 0 0 
B - 2 4 00 MOL 
B E L G I U M 

U S A C H E V , L . N . 
I N S T I T U T E FOR O H Y S I C S AND E N E R G E T I C S 
O B N I N S K , < ALUGA R E G I O N 
U . S . S . R . 

WESTON, L . W . 
OAK R I D G E N A T I O N A L LABORATORY 
OAK R I D G E , TENNESSEE 37830 
U . S . A . 

W H I T T A K E R , A . 
W I N D S C A L E REACTOR DEVELOPMENT LABS 
WINDSCALE WORKS 
SELL A F I E L D , C A L D E R B R I D G E , CUMBERLAND 
U N I T E D KINGDOM 

W R I G H T , S . B . 
ATOMIC ENERGY E S T A B L I S H M E N T 
H A R W E L L , D I D C O T 
BERKS 0 X 1 1 ORA 
U N I T E D KINGDOM 

Y A D A , M , 
NUCLEAR FUEL I N D U S T R I E S L T D 
N I S H I — S H I N B A S H I 
M I N A T 3 - K U 
TOKYO 1 0 5 
JAPAN 

YAMANO, N . 
SUMITOMO A T O M I C ENERGY I N D U S T R I E S , _ 
2 - 6 - 1 K A J I C H O , C H I Y O D A K U 
TOKYO 1 0 1 
JAPAN 

Y O U N G , P . G . 
T - 2 NUCLEAR DATA 
MS—243 
LOS ALAMOS N A T I O N A L LABORATORY 
LOS ALAMOS, NEW M E X I C O 8 7 5 4 5 
U . S . A . 

V I S N E R , S . 
COMBUSTION E N G I N E E R I N G , I N C . 
1 0 0 PROSPECT H I L L ROAD 
W I N D S O R , C T 0 6 0 9 5 
U . S . A . 

YUMOTO, R . 
P L U T O N I U M FJ EL D I V I S I O N , T O K A I WORKS 
POWER REACTOR AND NUCLEAR FUEL 

DEVELOPMENT CORPORATION 
MURAMATSU. T O K A I - M U R A , 
I B A R A K I - K E N 3 1 9 - 1 1 
JAPAN 



LIST OF ELEMENTS 

A C T I N I U M AC 8 9 

A L U M I N U M AL 1 3 

A M E R I C I U M AM 9 5 

A N T I M O N Y SB 5 1 

A R G O N AR 1 8 

A R S E N I C AS 3 3 

A S T A T I N E AT 8 5 

B A R I U M BA 5 6 

B E R K E L I U M BK 9 7 

B E R Y L L I U M BE 4 

B I S M U T H B I 8 3 

BORON B 5 

B R O M I N E BR 3 5 

C A D M I U M CD 4 8 

C A L C I U M CA 2 0 

C A L I F O R N I U M C F 9 8 

C A R B O N C 6 

C E R I U M CE 5 8 

C E S I U M CS 5 5 

C H L O R I N E CL 1 7 

C H R O M I U M CR 2 4 

C O B A L T CO 2 7 

C O P P E R CU 2 9 

C U R I U M CM 9 6 

D Y S P R O S I U M DY 6 6 

E I N S T E I N I U M ES 9 9 

E R B I U M ER 6 8 

E U R O P I U M EU 6 3 

F E R M I U M FM 1 0 0 

F L U O R I N E F 9 

F R A N C I U M FR 8 7 

G A D O L I N I U M GO 6 4 

G A L L I U M GA 3 1 

G E R M A N I U M GE 3 2 

'GOLM? /fa AU 7 9 I 0 4 

H A F N I U M H F 7 2 

H A H N I U M HA 1 0 5 

H E L I U M HE 2 

H 0 L M I U M HO 6 7 

H Y D R O G E N H 1 

I N D I U M I N 4 9 

I O D I N E I 5 3 

I R I D I U M I R 7 7 

I R O N F E 2 6 

K R Y P T O N KR 3 6 

K U R C H A T O V I U M KU 1 0 4 

L A N T H A N U M L A 5 7 

L A W R E N C I U M L R 1 0 3 

L E A D P B 8 2 

L I T H I U M L I 3 

L U T E T I U M L U 7 1 

M A G N E S I U M MG 1 2 

M A N G A N E S E MN 2 5 

M E N D E L E V I U M MD 1 0 1 

M E R C U R Y HG 8 0 

M O L Y B D E N U M MO 4 2 

N E O D Y M I U M ND 6 0 

N E O N NE 1 0 

N E P T U N I U M N P 9 3 

N I C K E L N I 2 8 

N I O B I U M NB 4 1 

N I T R O G E N N 7 

N O B E L I U M NO 1 0 2 

O S M I U M O S 7 6 

O X Y G E N 0 8 

P A L L A D I U M P D 4 6 

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

P L A T I N U M P T 7 8 

P L U T O N I U M PU 9 4 

P O L O N I U M PO 8 4 

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

P R A S E O D Y M I U M PR 5 9 

P R O M E T H I U M PM 6 1 

P R O T A C T I N I U M PA 9 1 

R A D I U M RA 8 8 

RADON RN 8 6 

R H E N I U M RE 7 5 

R H O D I U M RH 4 5 

R U B I D I U M RB 3 7 

R U T H E N I U M RU 4 4 

S A M A R I U M SM 6 2 

S C A N D I U M SC 2 1 

S E L E N I U M SE 3 4 

S I L I C O N S I 1 4 

S I L V E R AG 4 7 

S O D I U M NA 1 1 

S T R O N T I U M SR 3 8 

S U L F U R S 1 6 

T A N T A L U M TA 7 3 

T E C H N E T I U M T C 4 3 

T E L L U R I U M T E 5 2 

T E R B I U M T B 6 5 

T H A L L I U M T L 8 1 

T H O R I U M T H 9 0 

T H U L I U M TM 6 9 

T I N SN 5 0 

T I T A N I U M T I 2 2 

T U N G S T E N W 7 4 

U R A N I U M U 9 2 

V A N A D I U M V 2 3 

X E N O N XE 5 4 

Y T T E R B I U M YB 7 0 

Y T T R I U M Y 3 9 

Z I N C ZN 3 0 

Z I R C O N I U M ZR 4 0 


