
WJ 
International Atomic Energy Agency 

INDC(SEC)-88/URSF 

I N D C I N T E R N A T I O N A L N U C L E A R O A T A C O M M I T T E E 

WRENDA 83/84 

World Request List for Nuclear Data 

V. Piksaikin, IAEA, Editor 

Published on behalf of 

National Nuclear Data Center, Brookhaven, USA (M.R. Bhat, coordinator) 
NEA Data Bank, Saclay, France (N. Tubbs and G. Coddens, coordinators) 
Nuclear Data Section, Vienna, Austria (V. Piksaikin, coordinator) 
Nuclear Data Center, Obninsk, USSR (O.D. Kazachkovskij, coordinator) 

November 1983 

I A E A N U C L E A R D A T A S E C T I O N , W A G R A M E R S T R A S S E 5, A - 1 4 0 0 V I E N N A 



Reproduced by the IAEA in Austria 
November 1983 

84-01237 



INDC(SEC)-88/URSF 

WRENDA 83/8^ 

World Request List for Nuclear Data 

V. Piksaikin, IAEA, Editor 

Published on behalf of 

National Nuclear Data Center, Brookhaven, USA (M.R. Bhat, coordinator) 
NEA Data Bank, Saclay, France (N. Tubbs and G. Coddens, coordinators) 
Nuclear Data Section, Vienna, Austria (V. Piksaikin, coordinator) 
Nuclear Data Center, Obninsk, USSR (O.D. Kazachkovskij, coordinator) 

November 1983 





ABSTRACT 

WRENDA 83/84 is the eighth edition of the World Request List for 
Nuclear Data. Tnis 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.l 

I. GENERAL INTRODUCTION TO WRENDA 

I. A. Summary 

WRENDA 83/84 is the eighth edition of the World Request List for 
Nuclear Data. The request list is intended to serve as 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 organization. 

In this edition, there are some changes to the request file since the 
production of the previous edition. To summarize the changes, 424 
requests listed in the previous edition were modified, 318 withdrawn, 135 
satisfied and 136 new requests were added. The total number of requests 
is 1378 of which 435 are Priority 1, 762 are Priority 2 and 181 are 
Priority 3 requests. There are no Priority 4 requests. 

The number of current requests related to fission reactor technology 
is 902, while the number of requests related to nuclear fusion is 392 and 
that related to nuclear materials safeguards and other applications is 84. 

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 Sac lay 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. At tree. The associated computer programmes for file 
maintenance, error detection and book production were written in the 
PL/1 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, evaluators 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 four 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 typic_al 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 Section 
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 
omitted. 

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 specific edition of 
WRENDA only. (Compare this with the : IDENTIFICATION number, 
discussed below). 

*) CINDA - The Index to the Literature and Computer Files on 
Microscopic Neutron Data ~ 
published annually by the International Atomic Energy Agency. 



T A R G E T P R O J E C T I L E Q U A N T I T Y API'I... I C A T I O N T A G 

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 . 
Mi N E U R E Q U E S T . 

51V 25, Vi MV 74. O O M E V 1 0 . 0 % 1 FR I.... C O S T A C A D 7 9 2 0 0 0 R 

(I! G U V - O F C O R E C Y C L E . 
Mi N E U 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. 
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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 
milli-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. 

Pri ori ty 

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 IIT. 

Requestor 

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 nuclear 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 occurring 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 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 
MEDICINE 
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 1Of - 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 Li thium-6 
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Table III. Quantity Sorting Order 

l e v e l d e n s i t y p a r a m e t e r s 
d i s c r e t e l e v e l s t r u c t u r e i e n e r g y , s p i n , p a r i t y ) 
h a l f l i f e 
a l p h a h a l f l i f e 
f i s s i o n h a l f l i f e 
d e c a y h e a t p e r gram 
t o t a l c r o s s s e c t i o n 
e l a s t i c c r o s s 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 c r o s s SECTION 
v e c t o r p o l a r i z a t i o n p r o d u c e d 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 c r o s s s e c t i o n 
a n g u l a r d i f f e r e n t i a l i n e l a s t i c c r o s s s e c t i o n 
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 
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 
t h e r m a l s c a t t e r i n g l a w 
t o t a l s c a t t e r i n g c r o s s s e c t i o n 
d i f f e r e n t i a l t o t a l s c a t t e r i n g c r o s s s e c t i o n 
n o n - e l a s t i c c r o s s s e c t i 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 a p t u r e c r o s s s e c t i o n 
e n e r g y d i f f e r e n t i a l c a p t u r e c r o s s s e c t i o n 
c a p t u r e g a m m a ray s p e c t r u m 
d e l a y e d c a p t u r e g a m m a r a y s p e c t r u m 
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 in i n e l a s t i c s c a t . 
a n g u l a r 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 scat 
e n e r g y 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 
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 
g a m m a ray y i e l d 
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 
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 ion c r o s s s e c t i o n 
x.n 
x.n n e u t r o n s p e c t r a 
x . 2 n 
x.2n a n g u l a r d i s t r i b u t i o n 
x.2n n e u t r o n 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 c n - p r o d u c t i o n c r o s s s e c t . 
x,3n 
x . 4 n 
x ,5n 
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 
t o t a l n e u t r o n y i e l d 
d e l a y e d n e u t r c n y i e l d 
e n e r g y d i f f e r e n t i a l n e u t r o n - e m i s s i o n c r o s s s e c t i o n 
a n g u l a r 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 
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 
x,p 
x.p d e l a y e d n e u t r o n y i e l d 
x»np 
n e u t r o n a n d 2 - 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 
x . 2 p 
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 
e n e r g y o i f f . p r o t o n - p r o d u c t ion c r o s s 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 u c t i o n c r o s s s e c t i o n 
x,d 
e n e r g y d i s t r i b u t i o n of d e u t e r o n s 
x.nd 
x.t 
a n g u l a r d i s t r i b u t i o n o f t r i t o n s 
e n e r g y d i s t r i b u t i o n cf t r i t o n s 
x i nt 
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Table III. Quantity Sorting Order (Continued) 

a n g . d i s t . o f n e u t . f r o m n and t p r o d u c i n g c o r s s s e c . 
t o t a l t r i t o n p r o d u c t i o n 
x ,heli u n - 3 
e n e r g y 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 h e - 3 p r o d u c t i o n c r o s s s e c t i o n 
x , a l p h a 
ANGULAR D I S T R I B U T I O N OF ALPHA P A R T I C L E S 
X t N A L P H A 
X » N 3ALPHA 
X . N 4 . ALPHA 
T H R E E 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 
e n e r g y d i f f e r e n t i 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 
E N E R G Y - A N G L E D I F F . A L F H A - P R O D U C T I O N CROSS S E C T I O N 
T O T A L 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 
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 
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 CRCSS 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) 
D E L A Y E D N E U T R O N S E M I T T E D PER F I S S I O N 
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 C N NEUTRONS 
ENERGY SPECTRUM OF D E L A Y E D F I S S I O N NEUTRONS 
SPECTRUM OF PROMPT GAMMA RAYS E M I T T E D I N F I S S I O N 
SPECTRUM OF GAMMA RAYS E M I T T E D I N F I S S I O N 
DELAYED GAMMA SPECTRUM FROM F I S S I O N PRODUCTS 
F I S S I O N PRODUCT MASS Y I E L D SPECTRUM 
I N F O R M A T I O N ON K I N E T I C S CF 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 
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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 ) , (n, f) 
and (n,2n) cross sections for the ac tinides. Here the accuracy 
requirements have been determined by the following target accuracies 
of build-up calculations for fast reactors: 

2 3 6Pu (30%), 2 3 8Pu (20%),. 24°Pu. (5%), 2 4 1Pu (4%) , 
242 241 242m 243 Pu (10%), Am (5%), Am (20%), Am (20%), 

244 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 
had been withdrawn in WRENDA 81/82. 

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 
252 c f > th e 10B (n,o( ) cross section (below 100 keV) and the 
235y (n,f) cross section (above 100 keV) - is assumed. In all 
requests except those for standards, the accuracy specifications 
refer to measurements relative to standards, and the accuracies 
required for 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 y 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. 

Conelusion 

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 

to significant progress in 
design stufies in the near 

2. are expected to contribute 
fusion research or reactor 
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) 
Requests 

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 technique 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 of 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 

4. 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. 



* * * * * * * * * * * 

W R' E N D A 
* * * * * * * * * * * 



IV . ii 

WRENDA INDEX 

TARGET PAGE 

1 HYDROGEN 1 1 
1 HYDROGEN 2 . 1 
1 HYDROGEN 3 1 
2 HE LI UM 3 1 
3 L I T H I U M 2 
3 LITH IUM 6 2 
3 L I T H I U M 7 4 
4 B E R Y L L I U M 9 6 
4 B E R Y L L I U M 10 7 
5 B O R O N A 
5 B O R O N 13 3 
5 B O R O N U 9 
6 CARBON 9 
6 CARBON 12 10 
6 CARBON 13 11 
7 NITROGEN 11 
7 NITROGEN 14 11 
8 O X Y G E N ; 12 a OXYGEN 16 ' . 12 
8 O X Y G E N 17 13 
8 OXYGEN 18 13 
9 F L U O R I N E 19 14 
11 SOD IUM 22 . . . ; . . . 14 
11 SODIUM 23 14 
12 M A G N E S I U M 16 
12 M A G N E S I U M 24 16 
13 ALUMINUM 27 16 
14 SILICON 17 
16 SULFUR \7 
18 ARGON 4 0 13 
19 P O T A S S I U M 13 
19 P O T A S S I U M 39 13 
19 P O T A S S I U M 41 13 
20 CALCIUM 18 
21 SCANDIUM 45 13 
22 T I T A N I U M 18 
22 T I T A N I U M 45 19 
22 T I T A N I U M 4 7 20 
23 V A N A D I U M . . . . . . . . . . . . . . . 2C 
23 V AN AO 1U M 51 21 
24 C H R O M I U M 21 
24 C H R O M I U M 50 24 
24 C H R O M I U M 52 24 
24 C H R O M I U M 53 25 
24 C H R O M I U M 54 25 
25 M A N G A N E S E 25 
25 M A N G A N E S E 55 25 
26 IR3.N 25 
26 IRON 54 29 
26 IRON 56 29 
26 I R3.N 57 . . . . . . . . . . . . . . . 29 
26 IRON 58 29 
27 C O B A L T 53 30 
27 COBALT 59 30 
28 N I C K E L 31 
23 N I C K E L 53 33 
23 NICKEL 59 34 
23 N I C K E L 60 35 
23 N I C K C L 61 35 
29 N I C K E L 62 35 
23 N I C K E L 63 35 
28 N I C K E L 64 36 
29 COPPER 36 
29 COPPER 63 37 
30 ZINC 37 
30 ZINC 64 38 
35 8 R 3 M 1 N E 31 38 
36 KRYPTON 38 
36 KRYPTON 78 38 
36 KRYPTON 30 38 
36 KRYPTON 32 38 
36 KRYPTON 33 38 
39 YTTRIUM 39 38 
40 Z I R C O N I U M . . . . . . . . . . . . . . . 39 
40 ZIRC3NIUM 90 AO 
40 Z I R C O N I U M 91 . . . . . . . . . . . . . . . 40 
40 Z I R C O N I U M 93 40 
40 Z I R C O N I U M 95 40 
40 Z I R C O N I U M 96 41 
41 NI3BIUM 93 4 1 
41 NIOBIUM 94 43 
41 NIOBIUM 95 43 
42 M O L Y B D E N U M 43 
42 M O L Y B D E N U M 92 45 
42 M O L Y B D E N U M 94 45 
42 M O L Y B D E N U M 95 45 
42 M O L Y B D E N U M 97 45 
42 M O L Y B D E N U M 99 46 
43 T E C H N E T I U M 99 46 
44 R U T H E N I U M 1 01 . . . . . . . . . . . . . . . 46 
44 R U T H E N I U M 102 46 
44 R U T H E N I U M 103 46 
44 R U T H E N I U M 104 . . . . . . . . . . . . . . . 46 
44 R U T H E N I U M 106 46 
45 RHODIUM 1 03 47 
45 RH30IUM 105 47 
46 °ALLAO I UM 104 47 
46 P A L L A D I U M 1 05 47 
46 P A L L A D I U M 1 06 47 
46 PALLAOI UM 1 07 47 
47 SILVER 1 09 43 
48 CADMIUM 113 48 
49 I NO IUM 115 43 
50 TIN 48 
50 TIN 125 49 
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WRENDA INDEX (continued) 

TARGET PAGE 
51 A N T I M O N Y 12 4 49 
51 A N T I M O N Y 125 49 
51 ANTIMONY 1 27 49 
52 TELLJR I UM 1 27 49 
52 TELLURIUM 1 29 . . . 49 
53 IODINE 127 49 
53 IODINE 129 49 
53 IODINE 133 50 
53 IODINE 135 50 
54 XENON 1 24 50 
54 XENON 1 26 50 
54 XENON I 23 50 
54 XENON 1 29 50 
54 XENON 131 . . . . . . . . . . . . . . . 50 
54 XENON 1 32 50 
54 XENON 1 33 51 
54 XENON 1 34 51 
54 XENON 1 35 51 
55 CESIUM 133 51 
55 CESIUM 134 51 
55 CESIUM 135 52 
55 CESIUM 137 52 
56 BARIUM 137 52 
56 BARIUM 140 52 
57 L A N T H A N U M 140 52 
58 CERIUM 144 52 
60 NED DY MI UM 146 52 
60 N E O D Y M I U M 147 . . . . . . . . . . . . . . . 53 
60 NEOOYMI UM 148 53 
61 P R O M E T H I U M 147 . . . . . . . . . . . . . . . 53 
61 PRO METH I UM 148 - . 53 
61 P R O M E T H I U M 151 53 
62 SAMARIUM 147 53 
62 SAMARIUM 149 53 
62 SAMARIUM 151 54 
62 SAMARIUM 1 53 54 
63 E U R O P I U M 151 54 
63 E U R O P I U M 1 52 55 
63 E U R O P I U M 153 55 
63 E U R O P I J M 1 54 55 
63 E U R O P I U M 155 56 
63 EUROPIUM 1 56 56 
64 G A D O L I N I U M 155 56 
64 G A D O L I N I U M 157 56 
66 D Y S P R O S I U M 162 56 
69 THULIUM 169 56 
72 HAFNIUM 57 
72 HAFNIUM 1 76 57 
72 HAFNIUM 1 77 57 
72 HAF NIUM 178 . . . . . . . . . . . . . . . 57 
72 HAFNIUM 179 58 
72 HAFNIUM 180 . . . . . . . . . . . . . . . 58 
73 TANTALUM 181 58 
74 T U N G S T E N 58 
77 IRIDIUM 191 59 
73 PLATINUM 59 
79 GOLD 197 .. 59 
30 MERCURY 199 60 
32 L E A D . . . . . . . . . . . . . . . 60 
32 LEAD 2 0 6 61 
83 B I S M U T H 209 61 
90 THORIUM 230 61 
90 THORIUM 232 62 
91 P R O T A C T I N I U M 231 63 
91 P R O T A C T I N I U M 233 63 
92 URANIUM 2 3 2 64 
92 URANIUM 233 64 
92 URANIUM 2 34 67 
92 URANIUM 235 68 
92 URANIUM 236 73 
92 URANIUM 2 3 7 74 
92 URANIUM 238 74 
93 N E P T U N I U M 236 79 
93 N E P T U N I U M 237 79 
93 N E P T U N I U M 238 80 
93 N E P T U N I U M 239 80 
93 N E P T U N I U M 240 31 
94 P L U T O N I U M 236 81 
94 PLUTONI UM 237 81 
94 P L U T O N I U M 2 38 81 
94 P L U T O N I U M 239 82 
94 PLUT3NI UM 240 38 
94 P L U T O N I U M 241 91 
94 P L U T O N I U M 242 94 
94 P L U T O N I U M 243 94 
95 A M E R I C I U M 24 1 95 
95 A M E R I C I U M 242 96 
95 A M E R I C I U M 243 97 
96 CURIUM 242 98 
96 CUR IUM 243 99 
96 CUR IUM 244 99 
96 CURIUM 245 99 
96 CURIUM 246 100 
96 CURIUM 2 4 7 100 
96 CURIUM 248 100 
97 B E R K E L I U M 249 101 
98 C A L I F O R N I U M 249 101 
98 C A L I F O R N I U M 250 101 
98 C A L I F O R N I U M 251 101 
98 C A L I F O R N I U M 252 101 
FISSION P R O D U C T S 102 
STEEL 103 



1 HYDROGEN 1 TOTAL CROSS SECTION 

1 . 0 0 KEV 5 0 C . KEV T STEWART LAS 
O: TO CHECK ON PRIMARY STANDARD IN LARGELY 

UNMEASURED REGIONS. 
M: SUBSTANTIAL MODIFICATIONS. 

7 8 1 1 7 : R 

STATUS- -STAICS 
UNDER CCNTINUCUS REVIEW BY INDC AND NEANDC. SEfc APPENDIX A . 

1 HYDROGEN 1 NEUTRON D I F F E R E N T I A L ELASTIC CROSS SECTION 

1 0 . 0 MEV 

S.OC MEV 

5 0 . 0 MEV 

15.0 MEV 

1 . USA STEWART LAS 

0 : TO CONFIRM OR IMPROVE PRESENT EVALUATION. 
ABSOLUTE VALUES AT A FEW INCIDfcNT ENERGIES 

REQUIRED. 

T .MICHIKAWA JAP 83^02JG 

O: D I F F E R E N T I A L E L A S T I C SCATTERING CROSS SECTION 
AT 1 3 0 . DEGREES. 
STANDARD FOR ABSOLUTE MEASUREMENTS CF MONO-
ENERGETIC FAST NEUTRON FLUENCE. 

A: THE PRESENT ACCURACY IS 1 PERCENT. PRECISE 
MEASUREMENTS ANO EVALUATIONS ARE REQUIRED. 

O: A PRECISE EVALUATION OF THE ELASTIC SCATTERING 
CROSS SECTION FROM 10 KcV TO 23 MEV I S ALSO WANTcC 

M: New REQUEST. 

-STATUS 
UNDER CONTINUOUS REVIEW BY INDC AND NEANOC. SEE APPENDIX A . 

1 HYDROGEN 1 CAPTURE CROSS SECTION 

25.3 MV 1 0 . 0 I_ V KEMMIG DOt 3210C1R 

U : TO HELP RESOLVE DISCREPANCIES I N THERMAL 
CR I T I C A L I T Y PARAMETERS. 

T H I S REQUEST WAS REVIEWED BY CSEWG AND RECOMMcNCEC 
AS DESERVING SPECIAL EMPHASIS. 

Mi NE w REQUEST. 

1 HYDROGEN 1 SPECIAL QUANTITY I D E S C R I P T I O N JELOW) 

1 0 0 . EV 1 . 0 0 MEV BOWMAN NBS 8 2 1 0 5 0 R 

a : ELECTRON E X C I T A T I O N OR REMOVAL INDUCED BY SUDDEN 
ACCELERATION OF NUCLEUS I N NEUTRUN-NUCLEUS 
SCATTER ( N . N ' L ) . 

A : INC IDENT ENERGY RESOLUTION: J O . PERCENT. 
O: NEUTRON SPECTRUM CALCULATIONS. 
M: NbJV REQUEST. 

1 HYDROGEN 2 NEUTRON ENERGY-ANGLE D I F F . i i NEUTRON-PRODUCTION CROSS SECT. 

1 HYDROGEN 3 

15.0 MEV A .T AKAHASHI OSA 

a : ENERGY-ANGLE D I F F E R E N T I A L CROSS SECTIONS FOR THE 
( N . 2 N 1 REACTION REQUESTED FCR F U S I O N . 

O: FOR EST IMATION OF EM1TTEU NEUTRCN SPECTRA FROM A 
D - T MIXTURE OF I N E R T I ALLY CONFINED PLASMA 

2 0 . 0 ' MEV A.M1CHAUDON dRC 1 

A: ACCURACY REQUIRED TO BETTER THAN 20 PERCENT. 
M: SUBSTANTIAL MUUIF ICATIUNS. 

I HYDROGEN 3 ENERGY-ANGLE D 1 F F . 2 NEUTRON-PRODUCTION CROSS SECT. 

15.0 MEV. A .TAKAHASHI OSA 
Q: ENERGY-ANGLE D I F F E R E N T I A L CROSS SECTIONS FOR THE 

( N . 2 N ) REACTION REQUESTED. 
O: FOR ESTIMATION OF EMITTED NEUTRON SPECTRA FROM A 

D - T MIXTURE OF I N E R T I ALLY CONFINED PLASMA. 

2 HELIUM 3 

9 1 0 . 0 KEV 3. 00 • . .Mb V 
a: ABSOLUTE VALUES REQUIRED. 
A : INTERMEDIATE: ACCURACY USEFUL. 
a : FOR USE AS SECONDARY STANDARD. 

10 5 . 0 0 KEV 2 0 0 . KEV A STEWART LAS 

Q: ABSOLUTE VALUES REQUIRED. 
0 : INCREASINGLY USEFUL AS A STANDARD AND FOR 

SPECTROMETERS. 

6910C3R 

11 2 0 0 . KEV 3.00 MEV 
Q: ABSOLUTE VALUES REQUIRED. 
O: INCREASINGLY USEFUL AS A STANDARD AND FOR 

SPECTROMETERS. 

1 



2 H E L I U M 3 NEUTRON ( C C N T I N U E O l 

1 2 1 0 0 . KEV 1 . 0 0 MEV 2.0* 
A : ENERGY DEPENDENCE NEEDED MURE ACCURATELY 
O : USED AS A STANDARD I N CROSS-SECT 1CN MEASUREMENTS. 

13 2 . 0 0 MEV 3 0 . 0 MEV USA MCELROY HED 

O : FOR F M I T D O S I M E T R Y . 

14 3 0 . 0 MEV 4 0 . 0 McV 20 . * USA MCELROY HED 

O : FOR F M I T D O S I M E T R Y . 

8 0 1 J C O F 

2 H E L I U M 3 N . N P 

3 0 . 0 MEV 1 0 . X 3 USA MCELROY HEO 

0 : FOR F M I T D O S I M E T R Y . 

801ZZZh 

16 3 0 . 0 MEV 4 0 . 0 MEV 3 USA MCELROY HED 

G : FOR F M I T D O S I M E T R Y . 

8 0 1 3 C 1 F 

2 H E L I U M 3 N . 2P 

3 0 . 0 M t V 3 USA MCELRUY HED 

O : FOR F M I T D O S I M E T R Y . 

1 6 3 0 . 0 MEV 4 0 . 0 M t V 3 USA MCELROY HED 

0 : FUR F M I T D O S I M E T R Y . 

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

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

O : T H I C K TARGET Y I E L D S R E Q U I R E D . 
A : R E L A T I V E ERROR UF 3 . 0 P c U C c N T N E E D E D . 

ALPHA ENERGY R E S O L U T I O N 1 0 0 K f c V . 

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

2 0 1 . 0 0 MEV 1 5 . 0 MEV 10 .OX J . D A R V A S 
H .BROCKMANN 

J U L 
J U L 

7 2 2 0 6 0 F 

a : AN IMPROVEMENT I N ACCURACY E E L U * 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 . 

2 1 1 . 0 0 KEV 

2 2 4 . 0 0 MEV 

1 5 . 0 McV 

1 5 . 0 MEV 

R . H A N C O X 7 2 2 0 € I F 

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

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

u : R E F I N E M E N T GF DATA EELCW 7 MEV AND A D D I T I O N A L DATA 
AbOVE 7 MEV R E Q U I R E D , 

o : C A L C U L A T I O N OF NEUTRCN T R A N S M I S S I O N . 

2 3 I . 0 0 MEV 2 0 . 0 MEV Y C . C O C E V A BOL 7 » 2 0 S 4 f 

O: ANGULAR D I S T R I B U T I O N GF R E A C T I O N PRODUCTS 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 , 
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 L I T H I U M 6 ANGULAR D I F F E R E N T I A L I N E L A S T I C CRCSS S E C T I O N 

2 4 2 . b 0 MEV 1 5 . 0 MEV r C . COCEVA BOL 74I20S5F 

u : ANGULAR D I S T R I B U T I O N uF R E A C T I O N PRODUCTS 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 . 
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 1 T H 1 U H 6 TOTAL PHOTON P R O D U C T I O N CROSS S E C T I O N 

2 5 9 . 0 0 M t V 1 5 . 0 MEV 3 I . N . G O L O V I N KUR : 7 2 4 0 C 4 f 

O : GAMMA RAY PRODUCTION CROSS S E C T I O N S ANO GAMMA RAY 
SPECTRA ARE R E Q U I R E D . 

U : GAMMA RAY H E A T I N G AND S H I t L O 1 N o C A L C U L A T I O N S . 

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

2 0 . 0 MEV 1TY C . C O C E V A BOL 7 9 2 0 5 6 F 

a : ANGULAR D I S T R I B U T I O N ANO SPECTRUM OF E M I T T E D 
NEUTRONS 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 F E A C T C f i 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 L I T H I U M 6 NEUTRCN E N E R G Y - A N G L E D I F F . N E U T R U N - E M I S S I Q N CROSS S E C T I O N 

1 5 . 0 M t V 2 0 . O X 2 GER J . O A R V A S J U L 
H .BROCKMANN J U L 

u : NEUTRON SPECTRA UP TU MAXIMUM E N E R G I E S ARE 
R E Q U I R E D . 

NEUTRON ANGULAR D I S T R I B U T I O N S AT A FEW E N E R G I E S 
WOULD BE U S E F U L . 

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

2 . 0 0 MEV 1 5 . 0 MEV 1 0 . 0 * 2 JAP A . T A K A H A S H I OSA 
Y . S E K I J A E 

0 : E N E R G Y - A N G L E DOUBLE D I F F E R E N T I A L CRCSS S E C T I C N 
R E Q U I R E D K I T H AN I N C I D E N T ENERGY STEP UF 0 . 5 M E V . 

C : NEUTRON TRANSPORT ANO T R I T I U M P R O D U C T I O N RATE 
C A L C U L A T I O N S . ANGULAR D I S T R I B U T I O N S CF 
I NEL AST I C ALLY SCATTERED NEUTRONS FOR A L L A V A I L A B L E 
L E V E L S ALSO R E Q U I R E D . 

M : NEW R E Q U E S T . 

J L I T H I U M 6 NEUTRON 

3 . 0 0 MEV 1 5 . 0 MEV 1 5 . 0 * 1 I T Y C . C O C E V A BOL 

u : 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 . 
A L S O P A R T I A L CROSS S E C T I O N S FOR R E S I D U A L NUCLEUS 
I N GROUND STATE AND F I R S T E X C I T E D STATE N E E D E u . 

O : BLANKET 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 . 
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 6 

1 5 . 0 MEV 1 0 . 0 * 2 GER J . O A R V A S J U L 
H .BROCKMANN JUL 

A : ENERGY R E S O L U T I O N OF 0 . 2 TO 0 . 5 MEV WOULD BE 
S U F F I C I E N T . 

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

P l . N . G O L O V I N KUR 7 2 4 0 0 2 f 

o: N E U T R O N I C S C A L C U L A T I O N S ANU ENERGY D E P O S I T I O N I N 
B L A N K E T M A T E R I A L S . 

2 0 . 0 MEV 1 5 . 0 * 1 I T Y C . C O C E V A BOL 

0 : 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 NEEDFCC. 
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 . 
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 6 N E U T R C N 

1 . 0 0 KEV 3 . 0 0 MEV 1 . X 1 USA S M I T H ANL 
HEMM1G OOE 

Q : A B S O L U T E VALUES R E Q U I R E D . 
A : ACCURACY CF 3 PERCENT U S E F U L . 

ENERGY R E S O L U T I O N MUST REPRODUCE T R U t S H A P E . 
C : FOR USE AS S T A N D A R D . 

3 4 5 0 0 . EV 3 . 0 0 MEV 2 USA HALE c A S 6 V 1 0 I 1 H 

c : A U S O L U T e VALUES R E Q U I R E D . 
A : ACCURACY RANGE 1 . TC 3 . P E R C E N T . 

ENERGY R E S O L U T I O N MUST REPRODUCE TRUE S H A P E . 
G : FOR USE AS S T A N D A R D . 

3 5 5 . 0 0 KEV 1 5 . 0 . M E V 5 . 0 * 1 GER M . K U E C H L E KFK 6 9 2 0 0 4 R 

0 : S T A N D A R D . 

3 b 1 0 . 0 EV 1 0 0 . KEV 1 . X 1 USA H A L E L A S 7 2 1 0 C S K 

C I FOR USE AS STANDARD BELOW 1 M E V . 

3 7 1 0 0 . KEV 3 . 0 0 MEV 3 . 0 * 1 CCP l . N . G O L O V I N KUR 7 2 4 0 0 2 F 

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

3 8 1 . 0 0 MEV 2 0 . 0 MEV 5 . 0 * 1 BLG G . D E L E E U W - G 1 E R T S MOL 7 4 Z 0 2 4 F 

Q : SECONDARY ANGULAR D I S T R I B U T I O N R E C 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 - 10 DEGREES FROM 0 TO 9 0 . 
O : D E T E R M I N A T I O N OF NEUTRON SPECTRA FRCM T R I T O N 

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

3 9 3 . 0 0 MEV 1 5 . 0 MEV 5 . * 1 JAP Y . S c K l j A E 7 6 2 0 S 3 F 

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

4 0 1 0 0 . KEV 2 . 0 0 MEV 1 0 . 0 * 2 UK R . H A N C O X CUL 7 6 2 2 4 5 F 

0 : 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 . 

4 1 1 0 . 0 MV 1 0 . 0 EV 1 . X 1 USA CARLSON NBS 6 0 1 2 S 0 R 

o: 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 . 

T U S - - STATUS 

UNDER CONTINUOUS R E V I E W BY I N D C . SEE A P P E N D I X A . 



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

4 2 5 0 0 . EV 3 . 0 0 MEV 

3 L I T H I U M 6 

U : ABSOLUTE CROSS S E C T I O N AS A F U N C T I O N OF 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: 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 2 0 . 0 MEV 1 5 . O X C . C O C E V A 

o : 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 . 
O: BLANKET C A L C U L A T I O N S I N F U S I U N 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 1 C N S . 

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

2 5 . 0 MEV 1 0 . X 

a : TOTAL HE PRODUCTION FOR MASS S P E C T R C M E T R Y . 
O: FOR F M I T DOSIMETRY AND DAMAGE C A L C U L A T I O N S . 

4 5 2 5 . 0 MEV 4 0 . 0 MEV 2 0 . X 

0 : T O T A L HE P R O D U C T I O N FOR MASS S P E C T R C M E T R Y . 
o : FOR F M I T DOSIMETRY AND DAMAGE C A L C U L A T I O N S . 

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

1 0 . 0 MEV 5 . 0 * C . A . P H I L I S 

a : NEUTRONS E M I T T E D PER N O N - E L A S T I C FRCCESS 
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 

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

1 0 . 0 MEV 1 FR C . A . P H I L I S 

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

8 3 2 0 0 1 F 

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

4 8 2 . 0 C MFCV 1 5 . 0 MEV I . N .GOLOV I N 

0 : R E F I N E M E N T OF DATA BELOW 7 MEV ANO A D D I T I O N A L DATA 
ABOVE 7 MEV R E Q U I R E D . 

C : FOR T R I T I U M B R E E D I N G AND ENERGY C c F O S I T I O N . 

4 9 1 4 . 0 MEV 0 . D U C H E M l N SAC 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
O : E V A L U A T I O N OF NEUTRON B A L A N C E . 

5 0 1 . 0 0 MEV 2 0 . 0 MEV 1 5 . O X C .COCEVA 7 5 2 1 0 OF 

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

UP TO 1 5 . 0 MEV I - N . G O L O V I N 

Q : CROSS S E C T I O N FOR 0 . 4 7 8 MEV L E V E L R E Q U I R E D , 
c : N E U T K O N I C S C A L C U L A T I O N S AND ENERGY D E P O S I T I O N . 

5 2 2 . 0 0 MFCV 1 4 . 0 MEV V . R . N A R G U N O K A R 

A : ENERGY STEPS 0 . 5 MEV 
o : F U S I O N BLANKET N E U T R O N I C S 
M: NEW R E Q U E S T . 

3 L I T H I U M 7 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 

5 3 1 . 0 0 MEV 2 0 . 0 MEV 1 5 . O X C .CCCEVA 

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 . 
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 K C 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 C N S . 

3 L I T H I U M 7 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 

1 5 . 0 MEV T . 0 . BEYNON 
R . H A N C U X 

d IR 
CUL 

7 3 2 1 1 S F 

O : E V A L U A T I O N R E C U 1 R L 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 TOTAL PHOTON P R O D U C T I O N CROSS S E C T I C N 

5 5 9 . 0 0 MEV 1 5 . 0 MEV 1 . N . G C L U V I N 

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 ANO S H I E L D I N G 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 

1 5 . 0 MEV 

1 5 . 0 MEV 

J . O A R V A S 
H.BROCKMANN 

JUL JUL 
Q : THREE OR FOUR OATA P O I N T S U S E F U L . 
O : FOR E S T I M A T E S OF NEUTRON M U L T I P L I C A T I O N . 

P I . N . G L L O V I N KUR 7 2 1 

0 : SECONDARY ENERGY AND ANGULAR 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 . 

O: B L A N K E T NE U T R O N I C S C A L C U L A T I O N S . 

5 8 8 . 0 0 MEV 1 5 . 0 MEV C . C G C E V A 7 9 2 1 0 2 F 

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 . 
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 , 
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 E N E R G Y - A N G L E D I F F . N E U T R C N - E M I S S I C N CROSS S c C T I C N 

5 9 2 . 0 C MEV 1 5 . 0 MEV Y . S E K I 
A • T AKAHASH 1 

JAE 
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 CROSS S E C T I O N S FOR TOTAL 
NEUTRON E M I S S I O N R E Q U I R E D . 

0 : NEUTRON TRANSPORT ANO T R I T I U M PRODUCT1CN 
C A L C U L A T I C N S . 
ANGULAR D I S T R I B U T I O N S OF I N E L A S T I C A L L Y SCATTERED 
NEUTRONS FOR A L L A V A I L A B L E D I S C R E T E L E V E L S ALSO 
R E Q U I R E D . 

M : N E « R E Q U E S T . 

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

6 0 8 . 5 0 MEV 1 5 . 0 MEV C . C O C E V A SOL 

o: 
M: 

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 . 
ALSC P A R T I A L CROSS S E C T I O N S FOR R E S I D U A L NUCLEUS 
I N GROUND S T A T E AND F I R S T E X C I T E D S T A T E N E E C E O . 
BLANKET 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 . 
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 

6 1 8 . 0 0 MEV 1 5 . 0 MEV 20 .OX C .COCEVA OGL 
Ci: ( N . D I CROSS S E C T I O N . 

ALSC P A R T I A L CROSS S E C T I O N S FOR R E S I D U A L NUCLEUS 
I N GROUND S T A T E AND F I R S T E X C I T E D S T A T E N E E C c J . 

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 . 
M: NEW R E Q U E S T . 

3 L I T H I U M 7 NEUTRCN 

6 2 4.00 MtV 1 5 . 0 MEV C . C O C E V A 

Q : ANGULAR D I S T R I B U T I O N CF R E A C T I O N PRODUCTS N E E D E D . 
U : 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 L R b . 
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 

1 5 . 0 MEV CCP I . N .G O L O V I N KUR 7 2 4 0 C 7 F 

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

6 4 1 0 . 0 MEV 1 5 . 0 MEV 1 . N . G O L O V I N 

6 5 3.00 MEV 1 4 . 0 MEV 

1 5 . 0 M t V 

Q : SECONDARY ENERGY AND ANGULAR D I S T R I B U T I O N S 
R E Q U I R E D . 

o : 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 . 

cJ . DUCHEMl N 

QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
E V A L U A T I O N OF NEUTRON B A L A N C E . 

T . D . 6 E Y N 0 N S I R 

0 : ENERGY SPECTRA OF E M I T T E D P A R T I C L E S N E E D E D . 
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 CROSS-SECT ION I N THRESHOLD 
R E S I C N . 

6 7 1 4 . 0 MEV YOUNG LAS 

Q : T R I T I U M P R O D U C T I O N X / S N E E D E D . 
A : ACCURACY RANGE 3 . TO 5 . P E R C E N T . 

I N C I D E N T ENERGY R E S O L U T I O N : 1 . M E V . 
SHOULD BE S T A T E - O F - T H E - A R T . 

0 : T u RESOLVE D I S C R E P A N C I E S I N E X I S T ING OATA ANO 
TO CORROBORATE ACCURACY (CR TC CORRECT D A T A ) 
OF NEW E V A L U A T I O N . 

M : NEW R E Q U E S T . 

68 15.0 MEV S . O X Y . S E K I 
A . T A K A H A S H I 

JAE OSA 
C : ( N . N T J CROSS S E C T I O N . 

NEUTRON SPECTRA W I T H 15 P t R C E N T ACCURACY ALSO 
R E Q U I R E D . 

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 S . 

M : NEW R E Q U E S T . 
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3 LITHIUM 7 ENERGY-ANGLE DIFF• NEUTRON-EMISSION CROSS SECTION 

10.0 MEV C.A.PHILIS BRC 812 
I,: NEUTRONS EMITTED PER NON-ELASTIC PROCESS 

SECONDARY ENERGY-ANGLE DISTRI BUT 1CNS REQUIRED 

3 L ITHIUM 7 DEUTERON ENERGY-ANGLE DIFF. NEUTRON-EMISSION CROSS SECTION 

1 C . 0 MEV C.A.PHILIS 
NEUTRONS EMITTED PER NON-ELASTIC PROCESS 
SECONDARY ENERGY-ANGLE DISTRIBUTIONS REQUIRED 

3 L I TH1 UM 7 NEUTRON EMISSION CROSS SECTION 

LP TC 10.0 MEV FR C.A.PHILIS 

M: NEW REQUEST. 
832002F 

A BERYLLIUM 9 DIFFERENTIAL ELASTIC CROSS SECTION 

72 2.0C MEV 15.0 MEV CCP I .N.GGLOV IN KUR 
o : FOR NEUTRON TRANSMISSION CALCULATIONS. 

4 BERYLLIUM S INELASTIC CROSS SECTION 

15.0 MEV CCP 1.N.GOLCVIN KUR 724012F 

O: NEUTRON ICS CALCULATIONS FOR BLANKET AND SHIELD. 

74 1.80 MEV 15.0 MEV ITY C.COCEVA BOL 

o: 
M: 

ALSO REQUIRED DIFFERENTIAL CROSS SECTION AND 
EMITTED NEUTRON SPECTRA DOWN TO 0.2 MEV. 
RESOLUTION OF EMITTED NEUTRON ENERGY 20. PERCENT 
OR 0.50 MEV. WHICHEVER IS SMALLER. 
BLANKET CALCULATIONS IN FUSION REACTORS. 
NEW REQUEST. 

4 BERYLLIUM 9 PHGTUN PRODUCTION CROSS SECTION IN INELASTIC SCAT. 

75 8.00 MEV 15.0 MEV GER J.DARVAS 
H.BROCKMANN 

J U L 
J U L 

722075F 

O: ENERGY DISTRIBUTION OF GAMMA HAYS REQUIRED. 

TOTAL PHOTON PRODUCTION CROSS SECTION 4 BERYLLIUM 9 

76 3.00 MEV 15.0 MEV CCP 1 . N . G O L u V I N KUR 

0 : GAMMA RAY SPECTRA A L S O 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 . 

4 BERYLLIUM 9 

15.0 MEV GER F.FROEHNER KFK 722077 
Q: ANGULAR DISTRIBUTIONS AND ENERGY SPECTRA OF 

SECONDARY NEUIRONS ANO GAMMA FAYS ALSO NEEDED. 
c: R AD IAT IUN DAMAGE ESTIMATES. 

15.0 MEV 15.OX 2 CCP 1.N.GOLOVIN KUR 
U: ENERGY AND ANGULAR DISTRIBUTION CF SLCCNDARY 

NEUTRONS REQUIRED. 
O: USE FOR NEUTRON MULTIPLICATION AND TRANSMISSION 

CALCULATIONS. 

15.0 MEV 5. X 2 USA ENGHOLM GA 
0: OATA FOR NEUTRON MULTIPLIER. 

1.80 MEV 15.0 MEV 10.OX 1 ITY C.COCEVA BOL 
Q: IN.2N1 CROSS SECTION. 

ALSO REQUIRED DIFFERENTIAL CROSS SECTION AND 
SPECTRA OF EMITTED NEUTRONS DOWN TO 0.2 MEV. 

A: RESOLUTION OF EMITTED NEUTRON ENERGY 20. PERCENT 
OR 0.5 MEV. WHICHEVER IS SMALLER, 

o: BLANKET CALCULATIONS IN FUSION REACTURS. 
M: NEW REQUEST. 

2.00 MEV 14.0 MEV- .5.0 X 1 IND V.R.NARGUNDKAR TRM 
A: ENERGY STEPS 0.5 MEV 
0: DATA NEEDED FOR FISSION REACTOR AND FUSION 

BLANKET NEUTRONICS 
M: NEW REQUEST. 
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4 B E R Y L L I U M 9 E N E R G Y - A N u L E D I F F . N E U T R O N - E M I S S I C N CROSS S E C T I C N 

8 2 1 . 8 0 MEV 5 . 0 0 MEV h E M M I G DOE 6 2 1 0 0 2 k 

A F E l HUNDRED K E V . 
. P E R C E N T . 

O: MUST RECORD NEUTRONS DOWN TO 
A : I N C I D E N T ENERGY R E S O L U T I O N : 

ACCURACY 5C Mb AT 2 - 3 MEV. 
R E S O L U T I O N ON E ( N 1 ) - 5 0 0 K E V . 

O : FOR BE MODERATED FAST SPECTRUM REACTORS ANC FOR 
THERMAL. BREEDERS OR CONVERTERS AND NEUTRON 
ECONOMY C A L C U L A T I O N S . 

8 3 1 . 7 0 MEV 1 5 . 0 MEV Y a SEK I 
A . T A K A H A S H I 

JAE 
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 CROSS S E C T I O N S FOR TOTAL 
NEUTRON E M I S S I O N R E Q U I R E D . 
DOUBLE D I F F E R E N T I A L CROSS S E C T I O N S FOR T h e I N , 2 N ) 
R E A C T I O N S A l S O R E Q U I R E D BY A . T A K A H A S h l . 

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

M: NEW R E Q U E S T . 

4 B E R Y L L I U M 9 

8 4 1 3 . 0 MEV 15.0 MEV C .COCEVA 8 3 2 0 4 t i F 

0 : ( N . P f CROSS S E C T I O N . 
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 . 
M: NEW R E Q U E S T . 

4 B E R Y L L I U M 9 N . P DELAYED NEUTRON Y I E L D 

8 5 1 4 . 0 MEV 1 6 . 0 MEV V . K . M A R K O V GAC 7 1 4 0 5 7 N 

G: D E L A Y E D NEUTRON Y I E L D FROM B E - 9 PRODUCED BY BETA 
DECAY OF L I - 9 R E A C T I O N PRODUCT H E C u l R E D . 

o : ALLOWANCE FOR BACKGROUND I N D E L A Y E D NEUTRON 
C C U N T I N G 

1 B E R Y L L I U M S 

86 1.0b MEV 1 S . C MEV C .CCCEVA E 3 2 C 4 5 F 

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 REACTORS. 
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 . 

M: NEW R E Q U E S T . 

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

8 7 6 . 0 0 MEV 1 5 . 0 MEV F . ( -KOCHNdH 

Q : 
o : 

TOTAL ALPHA P R O D U C T I O N R E Q U I R E D . 
C A L C U L A T I O N OF NEUTRON T R A N S P U R T . 

8 8 6 . 0 0 MEV 1 5 . 0 MEV 1 . N . G 0 L U V 1 N 7 2 4 0 1 4 F 

o : FOR 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 . 

0 9 8 . 0 0 MEV 1 5 . 0 MEV 7 6 2 0 6 3 F 

c : H E L I U M ACCUMULATION C A L C U L A T I O N S 

9 0 7 0 0 . KEV 1 5 . 0 MEV C . C O C E V A BOL 

c : ( N , A ) CROSS S E C T I O N . 
ALSO P A R T I A L CROSS S E C T I O N S FOR R E S I D U A L NUCLEUS 
I N GROUND S T A T E AND F I R S T E X C I T E D STATE N E E D E D . 

C : BLANKET 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 . 
M: NEW R E Q U E S T . 

4 B E R Y L L I U M 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 c L C W ) 

9 1 9 . 0 0 MEV 1 S . C MEV BERK OCE 

O: 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 
SECT I O N S . 

o : DATA NEEDED FOR S H I E L D I N G . A C T I V A T I O N AND NEUTRON 
TRANSPURT C A L C U L A T I O N S . 

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

9 2 1 0 0 . KEV O . 5 0 ME V 7 8 1 1 6 8 N 

o : T H I C K TARGET 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 PcR CENT N E E U E C . 

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

4 B E R Y L L I U M 10 N . N A L P H A 

9 3 1 4 . 0 MEV 8 U 1 1 1 6 F 

G: R A D I O A C T I V E TARGET 1 . 6 X ( 1 0 * * 6 ) YR 
P R O D U C T I O N OF H E - 6 WANTED. R A D I O A C T I V E T A R G E T . 

O: NEEDED FOR A C T I V A T I O N OF G R A P H I T E S T R U C T U R E S . 

7 



5 BORGN NEUTRON TOTAL CROSS S E C T I O N 

9 4 4 . 5 C MEV 1 5 . 0 MEV 2 USA 

A : 
0 : 

HEMMIG DOE 7 4 1 0 0 1 R 

ACCURACY RANGE 3 . TO 4 . P E R C E N T . 
FOR S H I E L D I N G EFFECT CF B ( 4 1 C . 

5 BuRON NEUTRCN D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

9 5 4 . 5 0 MEV 1 5 . 0 MEV 15 . * 2 USA HEMMIG DOE 7 4 1 0 0 3 * 

5 BCHCN NEUTRON ENERGY - 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 

9 6 UP 1 TO 1 5 . 0 MEV 1 0 . X 2 USA 

A : 

HEMMIG UCE 741GC5R 

I N C I D E N T ENERGY R E S O L U T I O N : 1 C . P E R C E N T . 
1 5 PERCENT I N ENERGY S P E C T R A . 
2 0 PERCcNT I N ANGULAR D I S T R I B U T I O N I F NLT 

I S O T R O P I C . 
D E L T A E I N 1 ) - 10 P E R C E N T . 

5 BORON NEUTRON ENERGY - A N G L E D I F F . P H O T C N - P R O D U C T I O N CROSS S E C T I O N 

9 7 l . O C KEV 1 5 . 0 MEV 1 5 . X 2 USA 

A : 

HEMMIG DOE 7 4 1 0 C 7 R 

I N C I D E N T ENERGY R E S O L U T I O N : 1 0 . P E R C E N T . 
2 0 PERCENT I N ANGULAR D I S T R I B U T I O N I F NOT 

I s O T R O P I C . 
D E L T A £ (GAMMA 1 - 10 P E R C E N T . 

5 BCRCN 1 0 NEUTRON CAPTURE CROSS S E C T I O N 

9 8 2 5 . 3 MV 2 0 0 . KEV 2 0 . o x 1 UK 

M: 

E . L Y N N HAH S 3 2 0 5 2 R 

R E Q U I R E D FOR SCATTERED NEUTRON C O R R E C T I O N . 
NEW R E Q U E S T . 

S BORON 10 NEUTRON ENERGY - A N G L E D I F F . P H U T C N - P R O D U C T I O N CROSS S E C T l u N 

SS 7 5 0 . K E V 1 5 . 0 MEV 2 0 . X 2 USA 

o : 

BERK DOE 7 8 1 1 E C F 

DATA NEEDED FOR B L A N K E T , S H I E L D AND MAGNET HEAT 
D E P O S I T I O N C A L C U L A T I O N S . 

S BCRCN 1 0 NEUTRCN N . 2N 

1 0 0 8 . 0 0 MEV 1 4 . 0 M EV 1 5 . o x 2 FR 

A : 
o : 

B . D U C H E M 1 N SAL 7 3 2 0 0 6 F 

QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
FOR IMPROVED C A L C U L A T I O N CF NEUTRCN E A L A N L E . 

5 BCRON 1 0 NEUTRON N , 3N 

1 0 1 1 0 . 0 MEV 1 4 . 0 MEV 1 5 . o x 2 FR 

A : 
l. : 

6 . D U C H E M l N S AC 7 3 2 0 C 7 F 

QUOTED ACCURACY AT 2 STANDARD D E V A I T I C N S . 
FOR IMPROVED C A L C U L A T I O N OF NEUTRLN B A L A N C E . 

5 tiCKON 10 NEUTRCN N , A L P H A 

1 0 2 1 0 0 . KEV 1 . 0 0 MEV 2 . o x 1 UK 

o : 
A : 
c : 

E . L Y N N HAR 6 4 2 0 C 1 R 

ALSO I N . A I . P H A G A M M A ) . 
ENERGY DEPENDENCE NEEDED MORE A C C U R A T E L Y . 
USED AS A STANDARD I N CROSb S E C T I O N MEASUREMENTS. 

1 0 3 1 0 . 0 KEV 2 . 0 0 MEV 1 B L o 

A ; 
o : 

A . F A B R Y MCL 6 8 2 0 0 4 R 

ACCURACY 1 PERCENT TO 1 0 0 K E V . 2 PERCENT A B O V E . 
STANDARD CROSS S E C T I O N . 
C A L C U L A T I O N OF STANDARD NEUTRCN SPECTRUM. 

1 0 4 1 . 0 0 KEV 1 0 0 . KEV 1 . x 1 USA 

o : 

A : 
o : 

S M I T H ANL 6 9 1 3 t 4 R 
HEMMIG DOE 

A B S O L U T E VALUES R E Q U I R E D . 
A L P H A ! 0 ) / A L P H A l 1 ) R A T I O NEEDED FCR BOTH ALPHA AND 

GAMMA D E T E C T I O N . 
3 PERCENT ACCURACY USEFUL TO 1 0 0 K E V . 1 0 PERCENT 
FOR USE AS S T A N D A R D . 

1 0 5 1 0 0 . KEV 3 0 C . KEV J . X 1 USA 

o : ' 

A : 
c : 

S M I T H ANL d S 1 3 C 5 R 
HEMMIG DOE 

ABSOLUTE VALUES R E Q U I R E D . 
A L P H A ( 0 J / A L P H A ( 1 > R A T I O NEEDED FOR BOTH ALPHA AND 

GAMMA D E T E C T I O N . 
ACCURACY USEFUL AECVE 1 0 0 K E V . 

FCR USE AS S T A N D A R D . 

106 3 0 0 . KEV 1 0 . 0 MEV 5 . X I USA 

i j : 

o : 

S M I T H ANL 6 S 1 3 C C R 
HEMMIG „ DOE 

A B S O L U T E VALUES 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 NEEDED FOR fcCTH ALPHA ANO 

GAMMA D E T E C T I O N . 
FOR USE AS S T A N D A R D . 

a 



5 6 C R C N 1 0 N E U T R C N N , A L P H A ( C C N T I N U E O i 

1 0 7 3 0 . 0 KEV 

1 0 8 I 0 0 . K E V 

1 0 9 3 0 0 . KEV 1 0 . 0 MEV 

S M I TH 
H E M M I G 

A N L 
OOE 

O : 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 KEV GAMMA. 
A : 3 P E R C E N T ACCURACY U S E F U L TC 1 0 0 K E V . 1 0 P E R C E N T 

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

S M I T H 
H E M M I G 

ANL 
DOE 

O : A B S O L U T E V A L U E S R E Q U I R E D FOR 4 D C KEV GAMMA. 
A : 3 P E R C E N T ACCURACY U S E F U L TC 10G K L V . 10 P E R C E N T 

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

S M I TH 
H E M M I G DOE 

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

A B O V E . 
O : FOR USE A S S T A N D A R D . 

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

1 1 1 1 0 0 . KEV 1 . 0 0 MEV 2 .0* 1 

A : FROM 5 . 0 - 1 0 0 KEV ACCURACY 2 P E R C E N T , 
O : S T A N D A R D CROSS S E C T I O N BELOW 1 0 0 K E V . 

F O R MORE D E T A I L SEE 1 N T R C C U C T I O N . 

GER H . K U E S T E R S KFK 

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 EY I N D C ANO N E A N O C . SEE A P P E N D I X A . 

5 BORON 1 0 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 

1 1 2 UP TU 2 5 . 0 MEV 10. X USA MCELROY HED 

1 1 3 2 5 . C MEV 4 0 . 0 MEV 

Q : 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 , 
U : F C R F M I T D O S I M E T R Y . 

FOR USE AS F L U T N C N M O N I T O R . 

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 C M E T R Y . 
0 : FOR F M I T D O S I M E T R Y . 

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

5 BORON 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 u N BELOIK I 

1 14 9 . 0 0 MEV 1 5 . C MEV B E R K 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 
SECT 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 U R T C A L C U L A T I O N S . 

5 BORON 1 1 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 1ON CROSS S E C T I O N 

1 1 5 2 . 1 0 MEV 1 5 . 0 MEV USA B E R K DOE 7 6 1 I S 

0 : D A T A N E E D E D FOR B L A N K E T , S H I E L D AND K 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 BORON 1 1 N , A L P H A 

2 5 . 0 MEV USA M C E L R O Y HED 

O : FOR F M I T OU S I ME TRY AND T R A C K R E C O R D E R . 

1 1 7 2 5 . 0 MEV 1 0 . 0 MEV USA MCELROY HED 

o : FOR F M I T D O S I M E T R Y AND TRACK R E C O R D E R . 

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

1 1 8 5 . 0 0 MEV 2 0 . 0 MEV USA F U 

Q : FOR 4 . 4 3 MEV G A M M A ' S O N L Y . 
M E A S U R E FOR AT L E A S T FOUR A N G L E S . 

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

1 1 9 9 . 0 0 MEV 1 5 . 0 MEV USA B E R K 

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 UF NEXT 
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 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 CROSS S E C T I O N 

9 . 0 0 MEV 1 5 . 0 MEV 

U : FUR 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 . 



0 CARBCN 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 C H ) 

9 . O G MEV BERK DOE S O I O S I 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 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 L V A T I C N AND NEUTRCN 
TRANSPORT C A L C U L A T I O N S . 

6 CARBON A LP H A , N 

1 0 0 . KEV 6 . 5 0 MEV 

c : T H I C K TARGET Y I E L D S R E Q U I R E D . 
A ; R E L A T I V E ERROR UF 3 . 0 PERCENT N E E D E D . 

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

6 CARBCN 12 D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

S . 0 0 MEV 

S T A T U S -

1 5 . 0 MEV 10 .0* CCP l . N . G G L C V I N KUR 

c : NEUTRCN T R A N S M I S S I O N C A L C U L A T I O N S . 

UNDER CONTINUOUS REVIEW EY INDC AND N E A N D C . SEE A P P E N D I X A . 

6 CARBON 12 NEUTRON E N E R G Y - A N G L E D I F F . NFCUTRON-TM1SSICN CROSS S E C T I O N 

124 7 . 0 0 MEV 

6 CARBON 12 

1 2 5 5 . 0 0 MEV 

1 5 . 0 MEV 1 0 . O X JAP Y . S E K I 
A . T A K A H A S H 1 

JAE 
CSA 

0 : E N E R G Y - A N G L E D I F F E R E N T I A L CROSS S E C T I O N S FCR TOTAL 
NEUTRON E M I S S I O N R c U U I R E D . 
ANGULAR D I S T R I B U T I O N CF I N E L A S T I C A L L Y SCATTERED 
FOR ALL A V A I L A B L E D I S C R E T E L E V E L S E S P E C I A L L Y 
• A N T E D BY A . T A K A H A S H 1 . 

O : NEUTRON TRANSPORT C A L C U L A T I O N S . 
M : NEK R E Q U E S T . 

2 0 . 0 MEV S . I T O H NAG 

o : ( N . P J CROSS S E C T I O N . 
az FOR C A L C U L A T I O N OF DETECTOR REbFCNSE F U N C T I C N . 

D I S A G R E E M E N T BETWEEN KREGER AND R1MMER ABOVE 1 6 . 0 
M E V . 

M : NtW R E Q U E S T . 

6 CARBCN 12 NEUTRON 

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

NEUTRON A B S O R P T I O N C A L C U L A T I O N S . 

1 2 7 1 5 . 0 MEV 5 0 . 0 MEV CASWELL NBS 

MEASUREMENT AT THRESHOLD AND SEVERAL E N E R G I E S 
THROUGHOUT THE RANGE SHOULD oE S U F F I C I E N T . 

GAMMA-RAY P R O D U C T I O N AND C H A R G E D - P A R T 1 C L E 
SPECTRA ARE CF I N T E R E S T . 

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

6 CARBON 12 NEUTRON N , N A L P H A 

4 0 . 0 MEV K . S H I N 
S . I T O H 

KTO 
NAG 

a : S E C O N D A R Y N E U T R O N ANO A L P H A P A R T I C L E E N E R G Y 
SPECTRA ARE R E Q U I R E D . 

C : FCR DETECTOR E F F I C I E N C Y D E T E R M I N A T I O N I N F U S I O N 
REACTOR N E U T R O N I C S E X P E R I M E N T S . 

M : NEW R t Q U E S T . 

6 CARBON 12 N . N 3 A L P H A 

1 5 . 0 MEV 15 .OX CCP 1 . N . G O L U V I N 72 4 0 1 B F 

a : SECONDARY NEUTRON ENERGY D I S T R I B U T I O N R E Q U I R E D 
AT 1 4 . MEV. 

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

UP TO 

UP TO 

2 0 . 0 MEV 

5 0 . 0 MEV 

1 5 . X 

10 . X 

USA 

USA CASWELL NBS 

MEASUREMENT AT THRESHOLD AND SEVERAL E N E R G I E S 
THROUGHOUT THE RANGE SHOULD BE S U F F I C I E N T . 

ALPHA SPCCTRA ARE OF I N T E R E S T . 
NEEDED FOR ENERGY D E P O S I T I O N C A L C U L A T I O N S FCR 

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 FEV NEUTRON ENERGY 

BETWEEN E X P E R I M E N T A L DATA AND T H E O R E T I C A L 
C A L C U L A T I O N S OF SECONDARY P A R T I C L E ENERGY 
D L P C S I T I O N S P E C T R A . 

1 5 . X . 2 JAP Y . S t K I J A E 7 6 2 0 6 5 F 

u : T O T A L ALPHA P R O D U C T I O N CRCSS S E C T I O N AND SECONDARY 
NEUTRON ENERGY SPECTRUM R E Q U I R E D . 

O : NEUTRON TRANSPORT ANO H E L I U M A C C U M U L A T I O N C A L C . 
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6 CARBON 12 S P E C I A L Q U A N T I T Y ( D c S C R I P T 1 0 N BELCW) 

1 3 3 1 0 0 . EV 1 4 . 0 MEV BOWMAN NBS 

6 CARBON 13 

O : ELECTRON E X C 1 T A T I U N OR REMOVAL INDUCED BY SUCDEN 
A C C E L E R A T I O N OF NUCLEUS I N NEUTRON-NUCLEUS 
SCATTER I N . N ' E ) . 

A : I N C I D E N T ENERGY R E S O L U T I O N : 3 0 . P E R C E N T . 
O : NEUTRON SPECTRUM C A L C U L A T I O N S . 
M: NEW R C O U E S T . 

1 3 4 5 . 0 0 MEV 1 5 . 0 MEV M U I R L A S 8 0 1 1 I 7 F 

u : PRODUCT 1UN OF B E - 1 0 . A N T E D . 
A : 2 5 PERCENT ACCURACY ADEQUATE BELCW 10 M E V . 
0 : NEEDED FOR A C T I V A T I O N AND 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 . 

6 CARBON 13 

1 0 . 0 MEV N .Y AMANO SAE 7 9 2 0 7GR 

E X P E R I M E N T A L DATA WANTED. ANGULAR D I S T R I B U T I O N 
ALSO R E Q U I R E D . R E Q U I R E D NEUTRON E N E R G I E S ARE 
1 0 0 KEV TO 10 M E V . 
FOR NEUTRuN S H I E L D I N G AND E V A L U A T I O N OF NEUTRCN 
SOURCE. 
FOR E V A L U A T I O N OF NEUTRON ENERGY SPECTRUM I N FUEL 
RECYCLE P R O C E S S . 

7 N I T R O G E N CAPTURE CROSS S E C T I O N 

1 3 6 1 . 0 0 KEV 1 . 0 0 MEV USA HEMMIG 

0 : RESONANCE PARAMETERS N E E D E D . 
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 . 

7 N I T R O G E N TOTAL ALPHA P R O D U C T I O N CROSS S E C T l u N 

1 3 7 9 . 0 0 MEV 1 5 . 0 MEV USA BERK DCc 

O : FOR R A O I A T l u N DAMAGE C A L C U L A T I O N S . 

7 N I T R O G E 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 J 

1 3 6 9 . 0 0 McV 1 5 . 0 MEV BcRK DCE 

7 N I T R O G E N 

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 CRuSS 
S E C T I O N S . 

O : DATA NEEDED FOR S H I E L D I N G . A C T I V A T I O N AND NEUTRCN 
TRANSPORT C A L C U l A T i U N S . 

7 . 0 0 MEV 10.0* A . W H 1 T T AKER 

c : F U E L R E P R O C E S S I N G . 
M: NEW R E Q U E S T . 

T N I T R O G E N 14 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 4 0 1 . 0 0 MEV 1 5 . 0 MEV A . M I C H A U D O N BRC 6 9 ^ 0 1 5 R 

A : AVERAGE ( 1 - C O S J ACCURACY 10 P E R C E N T . 
ANGULAR R E S O L U T I O N - 2 . 5 DEGREES UP TO 2 0 DEGREES, 

5 DEGREES FROM 2 0 TC 1dC D E G R E E S . 
U : FOR A I K 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 TC BE CONE I F NEW EXPERIMENT AL 
D A T A . 

M: S U B S T A N T I A L MODIFICAT1CNS. 

7 N I T R O G E N 14 TOTAL PHOTON P R O D U C T I O N CROSS S E C T I O N 

14 1 1 . 0 0 KEV 1 5 . 0 McV FR C . P H I L I S BRC 

C : 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 14 NEUTRCN NEUTRCN E M I S S I O N CROSS S E C T I O N 

1 4 2 4 . 0 0 MEV 1 5 . 0 McV 1 0 . O X 2 FR A . M I C H A u D C N tiRC 6 5 c 0 17K 

Q : SECuNDARY 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 : AVERAGE ( 1 - C O S ) ACCURACY 10 P E R C E N T . 
0 : FOR A I R S C A T T E R I N G C A L C U L A T I O N . 

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

7 N I T R O G E N 14 NEUTRON E N E R G Y - A N G L E O I F F . N E U T R C N - E M 1 S S I C N Cf iuSS S E C T I O N 

143 9 . 0 0 MEV 1 5 . 0 MEV 1 0 . X 2 USA BERK OOE 76 1 G E SF 

o : 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 . 



A O X Y G E N NEUTRON E L A S T I C CROSS S E C T I O N 

1 4 4 5 . 0 0 KEV 1 0 . 0 MEV 

O : T u R E S O L V E D I S C R E P A N C I E S BETWEEN C A L C U L A T E D ANC 
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 . 

8 C X Y G E 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 

1 4 5 1 0 . 0 KEV 2 0 . 0 MEV 2 USA H E M M I G DOE 6 6 1 0 2 6 F 

C : 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 . 

1 4 b 5 . 0 0 KEV 1 0 . 0 MEV USA D E I OET 7 b 1 0 5 

O : TO R E S O L V E D I S C R E P A N C I E S E E T w E E N C A L C U L A T E D ANO 
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 . 

8 CXYGEN T U T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

1 A 7 1 . 0 0 KEV 1 5 . 0 MEV FR A . M I C H A U D O N BRC 

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

7 4 2 0 2 3 R 

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 CROSS S E C T I O N 

1 4 6 9 . C O KEV 1 5 . 0 MEV USA BERK DOE 7 8 1 0 8 9 F 

0 : D A T A NEEDED 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 . 

A OXYGEN 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 4 9 9 . 0 0 MEV 1 5 . 0 MEV USA B E R K DOE 

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

7 8 1 1 1 3 F 

8 OXYGEN 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 

1 5 0 9 . 0 0 MEV 1 5 . 0 MEV USA B E R K 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 . 

7 8 1 I 0 1 F 

1 5 1 9 . 0 C MEV 

8 OXYGEN 

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 u W ) 

1 5 . 0 MEV BERK 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 CROSS 
S E C T 1 U N S . 

C : 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 ANO 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 5 . 0 MEV 2 0 . O X 

QUOTED ACCURACY AT 2 S T A N D A R D D E V I A T I O N S . 
FOR F A S T R E A C T O R F U E L C Y C L E C A L C U L A T I O N . 
S U B S T A N T I A L M O D I F I C A T I O N S . 

1 5 3 1 0 0 . KEV 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 ENERGY R E S O L U T I O N 1 0 0 K E V . 

7 . 0 0 MEV C . G . C A M P B b L u 
V . B A R N E S 

W I N 
UKW 

7 9 2 1 1 S R 

FOR F A S T R E A C T O R S ANO FOR F U E L R E P R O C E S S I N G 
S U B S T A N T I A L M C O I F 1 C A T I C N S . 

1 5 5 4 . 4 0 MEV 6 . 1 0 MEV 3 0 . O X * H . K U E S T E R S K F K 

0 : T H I C K - T A R G E T Y I E L D FCR U C 2 OR P U G 2 . 
M E A S U R E M E N T W A N T E D . 

O : N E U T R O N E M I S S I O N FRUM F U E L . 

6 C X Y G E N 16 T O T A L CROSS S E C T I O N 

1 5 6 B . 0 0 KEV 1 0 . 0 MEV CCP L . N . U S A C H E V F E I 

A : FROM 5 . 0 - 1 0 0 KEV ACCURACY 1 0 
FROM 0 . 1 - O .T I 
FROM 0 . 8 - 4 . 5 

P E R C E N T . 
MEV ACCURACY 6 P E R C E N T . 
MEV ACCURACY 10 P E R C E N T . 

A B O V E 4 . 5 MEV R E Q U I R E M E N T S 2 T I M E S W E A K E R . 
N E E D FOR F A S T R c A C T O R C A L C U L A T I O N S . 
FUR MORE D E T A I L S E E I N T R O D U C T I O N . 

1 2 



a O X Y G E N 16 

5 0 . 0 MtV C A S W E L 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 THE R A N G E S H C U L D BE S U F F I C I E N T . 

GAMMA —RAY P R O D U C T I O N AND 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 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 F O R 
R A D I O T H E R A P Y . 

7 . 5 0 MEV 1 5 . 0 MEV J A E 7 6 2 0 6 6 F 

1 5 . 0 MEV 

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

A : A C C U R A C Y TO 1 0 P E R C E N T N E A R 15 NEV ANC 5 0 P E R C E N T 
N E A R 2 . 5 M E V . 

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

8 C X Y G E N 16 N.NALPHA 

5 0 . 0 MEV C A S W E L L N B S 7 o i 1 1 4 G 

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

1 5 . 0 MEV 2 J A P 

C : S E C O N D A R Y N E U T R O N E N E R G Y S P E C T R A R E C U I R E D . 
U : 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 O X Y G E N 1 6 N . N 4 ALPHA 

5 0 . 0 M E V 2 USA C A S W E L L N B S 

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 NEFCDEJ FOR 
N O R M A L I N A T I O N . 

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 
T H R O U G H O U T THE R A N G E S H C 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 CF 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 F O R 

R A D I O T H E R A P Y . 

8 O X Y G E N 1 6 

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

J A E 
J A E 

G : E X P E R I M E N T A L D A T A W A N T E D . 
A : 5% E N E R G Y R E S O L U T I O N D E S I R A B L E . 
o : FOR P R E C I S E E S T I M A T I O N OF L I 2 C E U R N U P I N CTR 

B L A N K E T . FUR E V A L U A T I O N U F NUMBER OF C 1 8 A T O M S 
F R O M B E T A P L U S D E C A Y OF F 1 8 F R C D O C E D T H R O U G H 
O 1 6 ( T . N ) F 1 8 . 

8 C X Y G E N 17 

2 0 . 0 MEV 2 J A P T . I S H 1 Z UKA J A P 8 3 2 0 2 2 R 
H . K A D U T A N J J A P 

C : I N . P ) C R O S S S E C T I C N . o: S H I E L D I N G P R I M A R Y C O O L I N G S Y S T E M S F R O M D E L A Y E D 
N E U T R O N S FROM N - 1 7 . 

M : N t w R E Q U E S T . 

C X Y G F C N 1 7 N E U T R C N N . A L P H A 

1 5 . 0 MEV 2 J A P T . K A W ' A K I T A P N C 7 S 2 0 7 3 R 

Q : E V A L U A T E D D A T A W A N T E D . 
o : F O R E V A L U A T I O N O F Q U A N T I T Y OF C I I F R O M O X I D E F U E L 

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 
A R E S C A R C E . 

8 C X Y G E N 17 

1 0 . 0 MEV 2 J A P N . Y A M A N o S A E 

a : 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 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 A R E 
1 CO K E V TO 1C M E V . 

O : F O R 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 CF N E u T R O N 
S O U R C E . F C R E V A L U A T I O N OF N E U T R O N t N E R G Y 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 . 

a O X Y G E N 1 8 N E U T R O N 

1 6 7 1 . 5 0 MEV 2 SWD J . t L K E R T 
A S E A - A T u M 
V A E S T E R A A S 

A K A 
AKA 
A K A 

7 S 2 0 S 3 R 

CI: 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 
c : F O R T H E C A L C U L A T I O N OF T H E C - 1 S P R O D U C T I O N I N THE 

C O O L I N G M E D I A OF B W 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 3 



6 CXYGEN 13 

UP TO 9 . C O MEV 

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

1 6 9 4 . 0 C MEV 7 . 5 0 MEV fa.DUCHEMIN SAC 

1 0 . 0 MEV 

a : SECONDARY ENERGY D I S T R I B U T I O N R E C U I R E C . 
A : R E S O L U T I O N FOR E ANO £ ' . 1 . 0 M E V . 

QUOTED ACCURACY AT 2 STANCARL C t V I A T l C N S . 
U : FOR S H I E L D I N G OF ALPHA E M I T T I N G S A M P L E S . 

NEW E V A L U A T I O N Tu BE DC N E I F NEW E X P E R I M E N T A L 
D A T A . 

N .YAMANO SAE 7 9 2 0 7 4 F 

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

O : FOR NEUTRON S H I E L D I N G AND E V A L U A T I O N OF NEUTRON 
SOURCE. FOR E V A L U A T I O N OF NEUTRON ENERGY SPECTRUM 
I N F U E L RECYCLE P R O C E S S . 

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

1 7 1 2 . 0 0 MEV 1 5 . 0 MEV CCP l . N . G O L G V I N KUR 

C : USE I N C O O L A N T . 

9 F L U O R I N E 19 I N E L A S T I C CRUsS S E C T I O N 

172 1 . 0 C MEV 1 5 . 0 MEV CCP I . N . G O L O V I N KUR 72 A 02 CF 

u : NEUTR UN I C S C A L C U L A T I O N S FCR BLANKET ANO S H I E L D . 

9 F L U C R I N E 19 E N E R G Y - A N G L E D I F F E R E N T 1AL I N E L A S T I C CRuSS S E C T I O N 

173 1 0 0 . KEV 2 0 . C MEV USA F U ORL 

o : ONLY DATA AT 14 MEV AND BfcLCW 3 . 6 M E V . 

9 F L u C R I N E 19 NEUTRCN A B S O R P T I O N CROSS S E C T I O N 

174 2 5 . 3 MV 1 5 . 0 MEV 1 5 . 0 * I . N . G C L O V 1 N KUR 

C: A L L NEUTRON A B S O R P T I O N PROCESSES SHOULD BE 
I N C L U D E D . 

O : NEUTRON ICS C A L C U L A T I O N S AR\D ENERGY D E P O S I T I O N I N 
COOLANT . 

175 2 . 0 0 MEV 

9 F L U C R I N E I S 

2 0 . C MEV 

NEUTRON TOTAL PHOTON PRODUCTION CROSS S E C T I O N 

176 SCO. KEV 1 5 . 0 M t V 1 . N . G O L C V 1 N 

Q: GAMMA RAY SPECTRA ALSO R E Q U I R E D . 
c : 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 . 

S F L U C R I N E 19 t 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 7 7 9 . 0 0 ME V 1 5 . 0 MEV 

O: DATA NEEDED FUR 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 . 

9 F L U C R I N E 19 A L P H A . N 

1 5 . 0 MEV b . U U C H E M I N 

0 : ENERGY D I S T R I B U T I O N R E Q U I R E D . 
A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
U : FOR S H I E L D I N G OF A L P H A - E M I T T I N G M A T E R I A L S . 

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

O: T H I C K TARGET Y I E L D S R E Q U I R E D . 
A : R E L A T I V E ERROR UF 3 . 0 PERCENT 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 . 

11 SODIUM 2 2 CAPTURE CROSS S E C T I O N 

1 8 0 2 5 . 0 MV 1 5 . 0 MEV GER H . K U E S T E R S 

O : E V A L U A T I O N WANTED. 
U : R E D U C T I O N OF N A 2 2 . 

11 SODIUM 2 3 NEUTRON TOTAL CROSS S E C T I O N 

181 1 0 0 . KEV 5 0 0 . KEV J . B U T L c R WIN 7 9 2 1 2 

a : ACCURACY FUR AVERAGE VALUE OF THE ERROR BETWEEN 
E AND 2 E . 

1 4 



11 SCO IUM 2 3 D I F F E R E N T I A L E L A S T I C CROSS SECTICN 

182 1 0 . 0 KEV 1 5 . 0 MEV USA HEMMIG DOE 

A : 15 PERCENT I N ANGULAR D I S T R I B U T I O N . 

7 4 1 0 1 2 F 

11 SODIUM 2 3 ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS SECTION 

183 2 . 0 C MEV 1 0 . 0 MEV SM I T H ANL 

0 : TOTAL INTEGRAL OVER 4 P 1 R EQ U I R ED . 
SPECTRA AT SEVERAL ANGLES I F S I G N I F I C A N T L Y 

AN 1 SO 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 : 1 0 . PERCENT. 

DELTA E ( N • J LE 10 PERCENT. 

11 SODIUM 2 3 ENERGY-ANGLE D I F F E R E N T I A L 1NELA S T i C CROSS SECTICN 

2 . 0 0 MEV X HEMMIG DOE 

A: I N C I D E N T ENERGY R E S U L U T I u N : 1 0 . PERCENT. 
ACCURACY OF 15 PERCENT I N ENERGY SPECTRA. 
DLLTA E (N • ) - 10 PERCENT. 

185 2 . 0 0 MEV 1 5 . 0 MEV HEMMIG OOE 

A : I N C I D E N T ENERGY R E S O L U T I O N : 1C . PERCENT. 
ACCURACY OF 15 PERCENT I N ENERGY SPECTRA. 
DELTA E ( N • ) - 10 PERCENT. 

186 1 5 . C MEV 3 5 . 0 MEV USA CARTER HED 

O : FOR F M I T CALCULAT10NAL DOSIMETRY. 

11 SODIUM 2 3 CAPTURE CROSS SECTION 

187 1 0 0 . EV I O C . KEV C . G . C A M P B E L L W I N 

A : ACCURACY.10 PERCENT UP TO 10 K E V . 2C PERCENT 
ABOVE. 

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

RESONANCE. 

188 2 5 . 3 MV 4 . 0 0 KEV M . N . N I K O L A E V F E I 7 1 4 0 0 2 R 

CAPTURE WIDTH OF 2 . 9 KEV RESONANCE SHLOLO BE 
MEASURED I N THREE DIFFERENT EXPERIMENTS. REcULTS 
SHOULD COINCIDE W I T H I N L I M I T S CF 5 - 7 PERCENT. 

I F HIGH RP1 CAPTURE WIDTH CONFIRMED. ENERGY 
DEPENDENCE OF CAPTURE CROSS SECTICN SHOULD BE 
MEASURED FROM THERMAL TC RESONANCE REGIuN TO 
I N V E S T I G A T E INTERFERENCE BETWEEN DIRECT AND 
RESONANCE CAPTURE. 

MEASUREMENTS CF GAMMA RAY SPECTRA I N THERMAL ANO 
2 . 9 5 KEV REGIONS DESIRABLE FOR D E C I S I O N A8CUT 
EXISTENCE UF INTERFERENCE E F F E C T S . 

D IRECT MEASUREMENT OF THE E F F E C T I V E RESONANCE 
INTEGRAL I N THE SuOIUM MEDIUM FROM 24 KEV 
NEUTRON SOURCE SEEMS TO BE USEFUL FOR OECIOING 
THE QUESTION ABOUT THE 2 . 9 KcV RESONANCE 
CAPTURE W I D T H . 

ACCURACY REQUIRED TO EETT tR THAN 1 0 . PERCENT. 
FOR CALCULATION OF NA A C T I V A T I O N I N LMFBR. 
SEE ALSO GENERAL COMMENTS I N THc INTRODUCTION. 

189 5 . 0 0 KEV 1 0 . 0 MEV L . N . U S A C H E V FE I 

FROM 5 . 0 - 1 0 0 KEV ACCURACY 44 PERCENT. 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 50 PERCENT . 
FROM C . d - 4 . 5 MEV ACCURACY 5C PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 T IMES WEAKER. 
NEED FOR FAST REACTOR C A L C U L A T I O N S . 
FOR MURE D E T A I L SEE INTRODUCTION. 

1 SO 5 0 0 . KEV 2 2 . 0 MEV CARTER HED 

A C T I V A T I O N I S REQUIRED FCR F M I T . 

191 2 2 . 0 MEV 4 0 . 0 MEV CARTER HED 

A C T I V A T I O N I S REQUIRED FOR F M I T . 

11 SOD1LM 2 3 NEUTRCN 

2 0 . 0 MEV 2 USA HEMMIG DOE 

0 : NEEDcD FOR COCLANT A C T I V A T I O N . 

193 2 0 . 0 MEV 3 0 . 0 MEV 2 USA CARTER HED 

c: DOSIMETRY FCR F M I T F A C I L I T Y . 

8 0 1 0 2 7 F 

11 SCDIUM 2 3 

2 0 . 0 MEV 

0 : A C T I V A T I O N MEASUREMENT TO GUIDE MODEL 
CALCULA T I O N S . 



1 1 SCU1UM 2 3 

2 0 . 0 MEV USA L Art SON 8 0 1 2 6 3 R 

Q: A C T I V A T I O N MEASUREMENT TO GUIDE MODEL 
C A L C U L A T I U N S . 

1 1 SODIUM 2 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) 

1 . 0 0 KEV 1 A . 0 MEV USA BOWMAN NBS 

a: ELECTRON E X C I T A T I O N OR REMOVAL INDUCED BY SUDDEN 
A C C E L E R A T I O N OF NUCLEUS I N NEUTRON NUCLEUS 
SCATTER ( N . N ' E ) . 

A : I N C I D E N T ENERGY R E S O L U T I O N : 3 0 . P E R C E N T , 
o: NEUTRON SPECTRUM C A L C U L A T I O N . 
M: New R E Q U E S T . 

11 SODIUM 2 3 RESONANCE PARAMETERS 

2 . B O KEV 1 0 0 . KEV CCP M . N . M K O L A E V F E I 

G: NEUTRON ANO CAPTURE WIDTHS WANTED. 
A : NEUTRON WIDTH FUR 2 . S 5 KEV L E V E L WANTED WITH 

5 PERCENT ACCURACY. 
A L L OTHER WIDTHS R E Q U I R E D W I T H 10 PERCENT 

ACCURACY. 
O : FOR FAST REACTOR C A L C U L A T I O N . 

UNDER CONTINUOUS REVIEW EY NEANDC. SEE A P P E N D I X A . 

12 MAGNESIUM A L P H A , N 

1 0 0 . KEV 6 . 5 0 MEV USA WALTCN L A S 

12 MAGNESIUM 2 4 

C : T H I C K TARGET 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 : 100 K E V . 

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 K E V . 

2 0 . 0 MEV 1 0 . i USA MCELROY 

Q : A C T I V A T I O N I S R E Q U I R E D . 
0 : FUR F M I T D O S I M E T R Y . 

2 0 0 2 0 . 0 MEV 4 0 . 0 MEV 2 0 . X USA MCELROY 

Q: A C T I V A T I O N I S R E Q U I R E D . 
0 : FCR F M I T D O S I M E T R Y . 

1 3 A L U M I N U M 2 7 ENERGY D I F F E R E N T ! A L I N E L A S T I C CROSS S E C T I O N 

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

0 : FOR NEUTRON TRANSPORT C A L C U L A T I O N S . 

1 3 ALUMINUM 2 7 TOTAL PHOTON PRODUCTION CROSS S E C T I O N 

2 0 2 2 5 . 3 MV 1 5 . 0 MEV JAP M . K A S A I MAP 

o : GAMMA-RAY H E A T I N G C A L C U L A T I O N S 

1 3 ALUMINUM 2 7 

1 6 . 0 MEV U S A YOUNG LAS 

ti: ( N . 2 N ) CROSS S E C T I O N FOR PRODUCTION OF b - S t C . 
I S C M E R . 

O : NEEDED TO RESOLVE E X P E R I M E N T A L D 1 S C R t F A N C I E S 
AND FOR USE I N F U S I O N D I A G N O S T I C S . 

2 0 4 1 6 . 0 MEV 3 0 . 0 MEV USA CARTER 

c : LONG TERM A C T I V A T I O N CF FX I T F A C I L I T Y . 
M: NEW R E Q U E S T . 

1 3 ALUMINUM 2 7 E N E R G Y - A N u L E OlFF. N E U T R O N - E M I S S 1 C N CROSS S E C T I O N 

£ 0 5 S . 0 0 MEV 1 5 . 0 MEV 2 0 . X USA BERK DOE 7 6 1 0 7 C F 

0 : DATA NEEDED FOR S H I E L D I N G , A C T I V A T I O N AND NEUTRCN 
TRANSPORT C A L C U L A T I O N S . 

2 0 6 1 5 . 0 MEV 3 5 . 0 MEV USA DORAN 

A : ACCURACY RANGE 1 0 . TO 4 0 . P E R C E N T , 
u : FuR M A T E R I A L S DAMAGE C A L C U L A T I O N S . 

13 ALUMINUM 2 7 TOTAL PROTON PRODUCTION CROSS S E C T I O N 

ti.OC MEV 1 5 . 0 MEV USA DORAN HED 

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

L E 



1 3 A L U M I N U M 2 7 N E U T R C N T O T A L PHOTON P R O D U C T I O N CRUSS S E C T I O N ( C O N T I N U E D 1 

1 5 . C MEV 3 5 . 0 MEV 2 0 . * USA DORAN HED 

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

1 5 . 0 MEV J A P M . K A S A I MAP 

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 

1 3 A L U M I N U M 2 7 NEUTRON 

1 5 . C MEV J A P M . K A S A I MAP 

o : HYDROGEN A C C U M U L A T I O N C A L C U L A T I O N S 

1 3 A L U M I N U M 2 7 

1 5 . 0 MEV 

S T A I U S -

3 0 . 0 MEV USA C A R T E R 

O : N E E D E D FOR S H O R T - T E R M F M I T A C T I V A T I O N . 
M : NEW R E Q U E S T . 

8 2 1 0 7 0 F 

- S T A T I I 

UNDER C O N T I N U O U S R E V I E W BY 1NDC AND N E A N O C . SEE A P P E N D 1X A . 

1 3 A L U M I N U M 2 7 N E U T R U N T O T A L A L P H A PRODUCT I O N CRCSS S E C T I O N 

2 1 2 9 . 0 0 ME V 1 5 . 0 MEV 1 0 . X 2 USA OORAN HED 8 0 1 0 5 6 F 

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 . 

2 1 3 1 5 . 0 MEV 3 0 . 0 MEV 2 0 . X 2 U S A DORAN HED 8 0 1 3 C S F 

U : 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 . 

1 3 A L U M I N U M 2 7 A L P H A A L P H A . N 

2 1 4 1 0 0 . KEV 6 . 5 0 MEV USA W A L T U N L A S 

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 : I N L I D E N T ENERGY R E S O L U T I O N : I O O KEV . 

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 . 

14 S I L I C O N C A P T U R E CROSS S E C T I O N 

2 1 5 2 5 . 3 MV 2 0 0 . KEV 

o : F C R 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 . 

14 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 G N - E M I S S 1 C N CROSS S E C T I O N 

2 1 6 9 . 0 0 MEV 1 5 . 0 MEV USA B E R K 

O : FUR S H I E L D I N G AND TRANSPORT 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 . 

14 S I L I C 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 1 7 9 . 0 0 ME V 1 5 . 0 MEV USA BERK QUE 7 6 1 C E 

O : FUR 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 
U - T R t A C T O R D t S I G N S . 

1 4 S I L I C 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 1 6 9 . 0 0 MEV 1 5 . 0 MEV 2 0 . X USA B E R K DOE 7 6 1 0 6 

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

14 S I L I C 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 

2 1 9 9 . 0 0 MEV 1 5 . 0 MEV 2 0 . X USA B E R K DOE 

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 CROSS 
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 NEUTRON 
TR A N 5 P U R T C A L C U L A T I O N S . 

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

2 2 0 1 0 . 0 K E V 5 0 0 . K E V USA H E M M I G DOE 

O : FUR S H I E L D I N G E F F E C T CF C O N C R E T E . 

1 7 



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

2 2 1 1 0 . 0 KEV 5 C C . K E V USA H E M M I G DOE 

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

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

2 2 3 2 5 . C MV 

1 0 . 0 MEV 

1 5 . 0 MEV 

JAP M.KAWAI 

A: ACCURACY R E Q U I R E D TO B E T T E R T H A N 2 0 . C P E R C E N T . 
C : F C R REACTOR H A Z A R D C A L C U L A T I O N . 

GER 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 : P R O D U C T I O N OF A R 4 1 . 

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 CROBS S E C T I O N 

4 0 . 0 MEV USA C A R T E R HED 

A : FOR F M I T D O S I M E T R Y . 

19 F C I A S S I U K 39 

2 2 5 1 5 . 0 MEV 3 0 . 0 MEV USA C A R T E R H E D 

L : A C T I V A T I O N OF NAK C O O L A N T , 
M A I N T E N A N C E . 

M: NEW R E Q U E S T . 

A F F E C T I N G F M I T 

I S FCTASSIUM 39 

2 2 6 2 5 . 3 MV 1 5 . 0 MEV J A P T . K A W A K 1 T A PNC 7 9 2 0 I 

C : E V A L U A T E D D A T A WANTED 
0 : 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 ARE 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 . 

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

2 2 8 1 5 . 0 MEV 

I D . O MEV 

3 0 . 0 MEV 

C . G . C A M P B E L L 

O : FUR 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 . 

USA C A R T E R 

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

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

2 2 9 1 . 0 0 KEV 5 0 C • K E V USA H E M M I G DOE 

o : FOR S H I E L D I N G E F F E C T UF C U N C R E T E . 

2C C A L C I U M NEUTRON E N E R G Y - A N G L E O I F F . N E U T R O N - E M 1 S S I UN C R u S S S E C T I O N 

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

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

M : NEW R E Q U E S T . 

2 C C A L C I U M ALPHA , N 

2 3 1 1 0 0 . KEV 6 . 5 0 MEV USA WALTON 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 : I N C I D E N T ENERGY R E S O L O T I O N : IOO 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 ENERGY 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 C A P T U R E CROSS S E C T I O N 

2 3 2 1 0 0 . KEV 1 E . C MEV USA MCELROY 

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

6 9 1 0 6 5 R 

2 2 T I T A N I U M G A M M A , P 

2 3 3 1 0 . 0 MEV 2 0 . 0 MEV USA B E R K 

OI R E A C T I O N U S E D 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 PDX L I M I T E R S . 

1 8 



2 2 T I T A 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 

24 1 O C . EV 1 0 0 . KEV UK C . G . C A M P B E L L * I N 

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

2 3 5 1 0 0 . EV 5 0 0 . E V M . S A L V A T O R E S 

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

2 2 T I T A N 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 

2 3 6 2 5 . 3 MV 1 5 . 0 MEV J A P M . K A S A I MAP 7 t 

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

E37 1 5 . 0 MEV 3 5 . 0 MEV USA DORAN HED 

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 . 
C : FOR M A T E R I A L DAMAGE 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 PROTON PRODUCT 1 ON C R O S S S E C T I O N 

2 3 B 9 . 0 0 MEV 1 5 . 0 MEV 2 USA DORAN HED 

O : FOR M A T E R I A L DAMAGE C A L C U L A T I O N S . 

2 3 9 1 5 . 0 MEV 3 0 . 0 MEV 2 0 . X 2 USA DORAN H L D 

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

7 S 1 2 2 3 F 

E2 T I T A N I U M NEUTRON 

2 4 0 0 . 0 0 EV 1 5 . C MEV J A P M . K A S A I 

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 

2 4 1 9 . 0 0 MEV 1 5 . 0 MEV USA DORAN HEO 7 6 1 2 1 2 F 

0 : 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 C O S I M E T R Y . 

2 4 2 1 5 . 0 MEV 3 0 . 0 MEV 2 0 . X USA DORAN HED 7 O L 2 2 4 F 

C : FOR M A T E R I A L DAMAGE C A L C U L A T I O N S AND C C S 1 M E T R Y . 

2 2 T I T A N 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 C W ) 

3 5 . 0 MEV 

3 5 . 0 MEV 

EUR N E U T R O N D O S I M E T R Y GROUP GEL 8 1 2 0 0 2 F 

c: F O R P R O D U C T I O N OF S C - 4 6 . 
R E A C T I O N I N C L U D E S T 1 - 4 6 I N . P 1 . T L - 4 7 ( N . 0 J , 
T I — 4 7 I N . N P ) . FUR T 1 - 4 6 I N . P I THE ENERGY RANGE 
SHOULD E X T E N D TO 2 0 M E V 

c : FOR H I G H ENERGY A C C E L E R A T O R B A S E D N E O T R C N SOURCES 

EUR N E U T R O N D O S I M E T R Y GROUP GEL 8 1 2 0 C J F 

Q : FOR P R O D U C T I O N OF S C - 4 7 . 
R E A C T I O N I N C L U D E S T I - 4 7 1 N . P ) . T 1 - 4 8 1 N , 0 ) ANC 
T I - 4 d l N , N P ) . FOR T I — 4 7 ( N . P ) THE ENERGY RANGE 
E X T E N D S TO 2 0 M E V . 

0 : FOR H I G H ENERGY A C C E L E R A T O R B A S E D N E UT R O N SOURCES 

2 4 5 1 5 . 0 MEV 2 5 . 0 MEV USA MCELROY HED 

0 : - 4 6 S C P R O D U C T I O N D E S I R E D . 
O : F M 1 T D O S I M E T R Y . 
M: NEW R E Q U E S T . 

8 2 1 0 7SF 

2 4 6 2 5 . 0 MEV 1 0 . 0 MEV USA M C E L R O Y H E D 

Q : - 4 O S C P R O D U C T I O N D E S I R E D . 
O : F M I T D O S I M E T R Y , 
M : NEW R E Q U E S T . 

2 2 T I T A N I U M 4 5 N E U T R O N 

2 4 7 1 5 . 0 MEV 4 0 . 0 MEV 1 0 . X USA MCELROY 8 2 1 0 7 9 F 

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



2 2 T I T A N I U M 4 7 NEUTRON 

C . 1 0 MEV 7 . C C ME V EUR NEUTRCN DOSIMETRY GROUP GEL 7 42 1 2 7R 

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

GREATER THAN 10 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. 

S T A T U S -

UNDER CONTINUOUS REVIEW bY 1 N D C . SEE A P P E N D I X A . 

2 3 VANADIUM E L A S T I C CROSS S E C T I O N 

2 4 » 2 . 0 0 MEV 1 5 . 0 MEV CCP 1 . N . G C L O V I N 

O : P O T E N T I A L USE AS STRUCTURAL M A T E R I A L . 
FUR D E T E R M I N A T I O N OF NEUTRON T R A N S M I S S I O N . 

250 25.3 MV 2 0 . 0 MEV IND S . 6 . G A R G TRM 75 3 0 4 CR 

0 : R E U 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 . 

2 3 VANADIUM NEUTRCN I N E L A S T I C CROSS S E C T I O N 

C51 3 . 0 C MEV 1 4 . 0 MEV B . D U C H E M I N 

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 . 

2 0 . 0 MEV I NO S . B . G A R G TRM 7 5 3 0 4 1 R 

C : 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 . 

2 3 VAN AC I UM ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

2 5 3 2 . 0 0 MEV 1 5 . 0 MEV 1 CCP I . N . G 0 L 0 V 1 N KUR 7 2 4 0 2 4 F 

c: NEUTRON I C S C A L C U L A T I O N S FCR BLANKET AND S H I E L D . 

2 3 VANADIUM CAPTURE CROSS S t C T I O N 

254 100. t» 100. KEV C . G . C A M P B ELL 

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

2 5 5 1 . 0 0 KEV 2 . 0 0 MEV CCP I . N . G O L U V I N 

E56 1 4 . 0 MEV 

O : NEUTRON A B S O R P T I O N , GAMMA RAY H E A T I N G , ANC 
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 . 

CCP I . N . G C L O V 1 N 

O : NEUTRON A B S O R P T I O N , GAMMA RAY H E A T I N G , AND 
P R O D U C T I O N CF H I G H E R I S O T O P E S . 

2 5 7 2 5 . 3 MV 2 0 . 0 MEV IND S . B . G A R G TRM 753C 

C : 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 . 

25TI 1 0 0 . EV 5 0 C . EV 2 FR M . S A L V A T D R E S CAD 

o : FAST REACTOR C A L C U L A T I O N S 
M : NEW R E Q U E S T . 

TOTAL PHOTON P R O D U C T I O N CROSS S E C T I O N 2 3 VANADIUM 

159 3 0 0 . KEV 

2 6 0 2 5 . 3 MV 

2 3 V A N A D I U M 

1 5 . 0 MEV 

1 5 . 0 MEV 

1 CCP 1.N.GOLOVIN KUR 

Q : GAMMA RAY SPECTRUM ALSO WANTED. 
0 : GAMMA RAY H E A T I N G C A L C U L A T I O N S . 

JAP M . K A S A I 7 6 2 0 e i F 

O : P O T E N T I A L C O N S T I T U E N T OF STRUCTURAL M A T E R I A L 
GAMMA-RAY H E A T I N G C A L C U L A T I O N S 

2 6 1 2 . 0 0 MEV 1 5 . 0 MEV CCP I . N . G O L O V I N KUR 

o : NEUTRON B L A N K E T C A L C U L A T I O N S . 

2 6 2 1 4 . 0 MEV CCP 1 . N . G 0 L 0 V I N KUR 

c : ENERGY AND ANGULAR DEPENDENCE CF SECONDARY 
NEUTRONS R E Q U I R E D , 

a : NEUTRON BLANKET 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 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
C : P O T E N T I A L C O N S T I T U E N T OF CONTAINMfcNT V E S S E L . 

1 5 . 0 MEV JAP M . K A S A I 

c : P O T E N T I A L C O N S T I T U E N T CF STRUCTURAL M A T E R I A L 
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 

2 C 



2 3 VANADIUM 

UP TO 1 5 . 0 MEV 1 . N . G O L O V 1 N 7 2 4 0 3 G F 

U : FOR HYDROGEN A C C U M U L A T I O N C A L C U L A T I O N S . 

1 4 . 0 MEV B - D U C H E M I N 

2 3 VANADIUM 

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 i S E L . 

1 5 . 0 MEV I . N . G O L O V I N 7 2 4 0 2 I F 

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 4 . 0 MEV B . D U C H E M I N 7 3 2 0 1 6 F 

A : QUOTED ACCURACY AT 2 STANLARD 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 t b S E L . 

2 3 VANADIUM 5 1 NEUTRCN ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS SECT1CN 

2 6 9 1 . 5 0 MEV 1 0 . 0 MEV SMI TH 
HEMMIG 

ANL 
DOE 

O : T u T A L I N T E G R A L OVER 4 P 1 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 . 

2 3 VANADIUM 5 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 CROSS S E C T I O N 

2 7 0 1 5 . 0 MEV 3 5 . 0 MEV DORAN HED 

A : ACCURACY RANGE I O . 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 . 
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 7 1 9 . 0 0 MEV 1 5 . 0 MEV USA BERK 

O : 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: 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 VANADIUM 5 1 TOTAL PROTON P R O D U C T I O N CROSS S E C T I O N 

2 72 9 , 0 0 MEV 1 5 . 0 MEV USA DORAN 

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 U u i F A C A T I O N S . 

1 5 . 0 MEV 

2 3 VANADIUM 5 1 

3 0 . 0 MEV USA DORAN HED 

O : FOR M A T E R I A L DAMAGE C A L C U L A T I O N S . 

TOTAL ALPHA P R O D U C T I O N CRCSS S E C T I O N 

174 9 . 0 0 MEV 1 5 . 0 MEV USA DORAN HED 

O : FOR M A T E R I A L DAMAGE C A L C U L A T I C 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 8 1 2 1 I F 

2 / 5 1 5 . 0 MEV 3 0 . 0 MEV DORAN HED 

FOR M A T E R I A L DAMAGE C A L C U L A T I C N S . 

2 3 VANADIUM 5 1 NEUTRCN 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 l 

2 7 6 9 . 0 0 MEV 1 5 . 0 MEV USA BERK 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 CRCSS 
S E C T I U N S . 

A : ACCURACY RANGE 1 0 . TC 2 0 . P E R C E N T . 
O : DATA NEEDED FUR 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 . 

2 4 CHROMIUM TOTAL CROSS S E C T I O N 

2 7 7 1 . 0 0 KEV 2 0 . 0 MEV USA HEMMIG DOE 7 2 1 0 ^ 

A : 5 PERCENT ACCURACY M I N I M A . 
ENERGY R E S O L U T I O N - S U F F I C I E N T TO RESCLVE MAJOR 

S T R U C T U R E . 

2 7 d 1 . 0 0 KEV 5 0 0 . KEV 2 . 0 X 2 USA YCuNG L A S d 2 1 0 4 OF 

O: FOR R A D I A T I O N DAMAGE AND H E A T I N G C A L C U L A T I O N S I N 
THE T O R O I D A L F I E L D C C 1 L S OF A F U S I O N D E V I C E . N E * 
E V A L U A T I O N NEEDED TL CONFIRM 15 PERCENT 
U N C E R T A I N T Y I N C N D F / B - V . I F CONFIRMED NEED N E * 
MEASUREMENT. 

M : NEW R E Q U E S T . 



2 4 C H R O M I U M NEUTRCN T O T A L CROSS S E C T I O N ( C O N T I N U 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 FCY I N D C AND N E A N O C . SEE APPEND I X A . 

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

E79 2 5 . 3 MV 

2 8 1 3 . 0 0 MEV 

20.0 MtV 3 . 0 X I N D S . B . G A R G TRM 7 5 3 0 3 1 1 . 

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

2 4 C I -ROMIUM NEUTRON D I F F E R E N T I A L E L A S T I C CROSS SECT I O N 

2 8 0 I O C . KEV 1 5 . 0 MEV 1 0 . X 3 USA H E M M I G OOE 741032FT 

2 4 C H R O M I U M NCUTRCN 1 N E L A S T I C CROSS S E C T I O N 

1 4 . 0 MEV 10 . O X B . D U C H E M I N 

A 1 Q U O T E D ACCURACY AT 2 ST ANCARD 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 . 

UP TO 2 0 . 0 MEV 3 . O X I N D S . B . G A R G TRM 753C 

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

S T A T U S -

1 5 . 0 MEV 3 0 . O X R . H A N C U X 

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

UNDER C O N T I N U O U S R E V I E W EY I N O C AND N E A N C C . SEE APPEND I X A . 

2 4 CHROMIUM NEUTRCN ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

2 8 4 5 0 0 . KEV 1 5 . 0 MEV 1 0 . X 

1 5 . 0 MEV 2 0 . O X 

USA H E M M I G DOE 6610 lefi 
A ; T O T A L I N T E G R A L UVER 4 P I R E Q U I R E D . 

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

A : E N E R G Y R E S O L U T I O N R E Q U 1 REC TO D E T E R M I N E MAJOR 
S T R U C T U R E . 

M • S A L V A T O R E 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 CR 

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

1 0 0 . EV 1 0 0 . KEV 2 C . 0 X 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 . 

6 9 2 0 E 2 R 

2 5 . 3 MV 2 0 0 . KEV 10 . 0 X F . F R O E H N E R K F K 6 9 2 0 8 3 B 

O : R E S O N A N C E P A R A M E T E R S ALSO R E Q U I R E D F A R T I C U L A R Y 
FOR C R - 5 3 . 

A D D I T I O N A L C A P T U R E M E A S U R E M E N T S ANO C A P T U R E W I D T H 
D E T E R M I N A T I O N S FOR I N D I V I D U A L R E S O N A N C E S W A N T E D . 

A : E M P H A S I S ON A C C U R A T E ( 1 0 P E R C E N T i R A D I A T I O N W I D T H S 
FOR BROAD S L E V E L S ANC ON P L E V E L S C O N T R I B U T I N G TC 
O O P P L E R C O E F F I C I E N T . 

C : C A P T U R E W I D T H S N E E D E D B E C A U S E OF L A R G E 
D I S C R E P A N C I E S BETWEEN D I R E C T L Y MEASURED I N F I N I T E 
C A P T U R E R E S O N A N C E I N T E G R A L AND T H A T C A L C U L A T E D 
FROM D I F F E R E N T I A L C A P T U R E M E A S U R E M E N T S . 

M . S A L V A T O R E S CAD 6 9 2 G 8 4 R 

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

2 8 9 1 . 0 0 KEV 2 0 0 . KEV 1 5 . X 

A : R E S O N A N C E P A R A M E T E R S NEEDED 
W I D T H S . 

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

7 2 1 0 3 6 R 

E S P E C I A L L Y GAMMA 

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

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

2 9 1 2 5 . 3 MV 1 5 . 0 MEV 3 0 . O X R . H A N C U X 

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 ECONOMY C A L C U L A T I O N S . 

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

2 2 



2 4 CHROMIUM T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

2 9 2 2 5 . 3 MV 1 5 . 0 MEV B • D U C H E M I N SAC 

0 : GAMMA S P E C T R A R E Q U I R E D . 
A : ENERGY R E S O L U T I O N OF 2 5 0 KEV FCR GAMMA R A Y S L E S S 

THAN 1 MEV AND 5 0 0 KEV FUR E N C R G L E S GREATER 
T H A N I M E V . 

UUCTCD ACCURACY AT 2 S T A N D A R O D E V 1 A T 1CNS . 
o : E V A L U A T I O N MAY BE S U F F I C I E N T . 

2 9 3 0 . 0 C EV 1 5 . 0 MEV 

o: o: GAMMA RAY S P E C T R A A L S C 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 

1 0 . 0 MEV M . S A L V A T O R C S CAD 

C : GAMMA S P E C T R U M R E Q U I R E D , 
o : F A S T REACTOR C A L C U L A T I O N S . 
M: N E * R E Q U E S T . 

2 4 CHROMIUM N . 2N 

14.0 MEV a.DUCHEM1N 

i «e 1 5 . 0 MEV 

A : OUUTED 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 O . 

R . H A N C U X 

o: E V A L U A T I O N R E Q U I R E M E N T FOR F U S I O N R E A C T O R S . 
FOR 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 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 9 7 9 . 0 0 MEV 1 5 . 0 MEV 

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

E98 15.C MEV 3 5 . 0 MEV 

1 5 . 0 MEV 

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 C N S . 

O: FOR 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 * R E Q U E S T . 

8 3 2 0 2 4 F 

2 4 CHROMIUM N . P 

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

UP T O 1 5 . 0 MEV M . S A L V A T O R E ' S 7 1 2 0 I C R 

1 4 . 0 MEV 

o: FOR FAST REACTOR CALCULATICNS. h: SUBSTANTIAL MODIFICATIONS. 
6 . D U C H E M I N 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S , 
C : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L . 

1 5 . C MEV R . H A N C U X 

0 : E V A L U A T I O N R E Q U I R E M E N T . 
FUR HYVROGEN G A j PRODUCTION RATES AND NEUTRON 
ECONOMY C A L C U L A T I O N S . 

1 5 . 0 MEV 

N E U T R C N 

1 GER H . K U E S T E R S KFK 

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 4 C H R C M I U M 

3 0 5 9 . 0 0 MEV 1 5 . 0 MEV USA B E R K DOE 

0 : FOR R A D I A T I O N DAMAGE S T U C I E S OF NEXT 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 0 6 1 5 . 0 MEV 3 5 . 0 MEV 2 USA DORAN HED 
O : FOR M A T E R I A L DAMAGE C A L C U L A T I C N S . 

2 4 CHROMIUM 

307 1 5 . 0 MEV B . U U C H E M 1 N 

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 . 

3 0 8 3 . 0 0 MEV 1 5 . 0 MEV M . S A L V A TORES 

C : F U R 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 . 
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2 4 CHROMIUM NEUTRON N . A L P H A ( C O N T I N U E D ) 

UP TO 1 5 . 0 MEV 2 5 . 0 * R . H A N C O X CUL 1 

u : 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 P R O D U C T I U N RATES AND NEUTRCN 
ECUNuMY C A L C U L A T I O N S . 

1 5 . 0 MEV 8 L G H.TOURWE 

G: TOTAL H E L I U M PRODUCTION R E C U I R E D . 
a : FOR USE AS A F L U E N C E M O N I T O R . 

1 5 . 0 MTV 

1 4 . 0 MEV 

GER H . K U E S T E R S KFK 

USA P R I N C E BNL 

a : H E L I U M PRODUCT I O N E V A L U A T I O N . 

7922CCR 

8 0 1 1 2 5 R 

2 4 CHROMIUM NEUTRCN T O T A L ALPHA P R O D U C T I O N CROSS S E C T I O N 

3 1 3 S . O C MEV 1 5 . 0 MEV USA BERK 

o: FOR R A D I A T I O N DAMAGE S T U D I E S CF NEXT G E N E R A T I O N 
D - T REACTOR D E S I G N S . 

3 1 4 1 5 . 0 MEV 3 5 . 0 MEV 1 USA DLRAN HED 

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

7 3 1 2 IfcF 

2 4 CHRCMIUM 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 C H ) 

3 1 5 9 . 0 0 MEV 1 5 . C MEV USA BERK 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 . 

o : DATA NEEDED FOR S H I E L D I N G , A C T I V A T I O N ANO NEuTRCN 
TRANSPORT C A L C U L A T I O N S . 

3 1 6 1 5 . 0 MEV 3 5 . 0 MEV USA CARTER 

a: 
o : 

- 5 2 V PRODUCTION D E S I R E D . 
F M I T A C T I V A T I O N . 

M: NEW R E Q U E S T . 

3 1 7 1 5 . 0 MEV 3 5 . 0 MEV 2 0 . X USA CARTER 

0 : - 5 1 C R PRODUCTION DES I R E D . 
C : F M I T A C T I V A T I O N . 
M: NEW R E Q U E S T . 

2 4 CHROMIUM 5 0 CAPTURE CROSS S E C T I O N 

3 1 8 1 CO. EV 1 . 0 0 MEV C . G . C A M P B E L L 

3 1 9 I O C . EV 

3 2 0 2 5 . 3 MV 

3 2 1 2 5 . 3 MV 

2 4 CHROMIUM 5 0 

1 5 . 0 MEV 

3 . 0 0 MEV 

3 0 0 . KEV 

o : FOR FAST 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 . 

GER H . K U E S T E R S 7 9 2 1 9 2R 

Q: E V A L U A T I O N WANTED. 
0 : A C T I V A T I O N OF COOLANT AND STRUCTURE AND HEAT 

G L N E R A T I O N IN STRUCTURAL M A T E R I A L S . 

7 9 2 2 5 2 R 

AZ QUOTED U N C E R T A I N T Y AT TWO STANDARD DLV 1AT I O N S , 
u : FOR F A S T REACTOR F U E L CYCLE C A L C U L A T I O N . 

USA P R I N C E 

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

3 2 2 1 4 . C MEV 2 0 . 0 MEV USA P R I N C E BNL 

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

24 CHROMIUM 5 2 NEUTRON 

3 2 3 1 4 . 0 MEV 2 0 . 0 MEV 2 0 . X USA P R I N C E BNL 

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

3 2 4 1 5 . 0 MEV 

2 4 CHROMIUM 5 2 

3 5 . 0 MEV USA CARTER 

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

1 5 . 0 MEV GER B . G O E L 

A : ACCURACY 1 0 - 2 0 PERCENT D E S I R E D . 
a : M A I N A B S O R P T I O N PROCESS I N MEV R A N G E . 

8 2 1 0 8 0 F 

3 2 6 7 . 0 0 MEV 1 6 . 0 MEV USA P R I N C E BNL 

O: HYDROGEN PRODUCT1UN E V A L U A T I O N . 

2 4 



2 4 C H R O M I U M 5 2 NEUTRON N . P ( C O N T I N U E D ) 

227 1 5 . C MEV 

2 4 CHROMIUM 5 3 

3 2 8 1 5 . 0 MEV 

2 4 CHROMIUM 5 4 

3 2 9 1 5 . 0 MEV 

3 5 . C MEV USA CARTER 

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

3 5 . 0 MEV USA CARTER 

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

3 5 . 0 MEV USA CARTER 

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

25 MANGANESE 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) 

3 3 0 2 . 5 0 EV 1 5 . 0 MEV USA ENGHCLM 

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 REACTOR SHUTDOWN DOSE R A T E S . 

8C H C I F 

2 5 MANGANESE 5 5 TOTAL CROSS S E C T I O N 

USA F U ORL 

a: NEED VALUES I N FE WINDOWS. 

7 4 1 1 9 5 R 

25 MANGANESE 5 5 NEUTRON CAPTURE CROSS S E C T I O N 

3 3 2 1 0 0 . EV 1 0 0 . KEV UK C . G . C A M P B E L L WIN 

a: FOR FAST R E A C T O R S . 

2 3 3 1 0 0 . EV 

2 5 MANGANESE 5 5 

5 0 0 . EV M . S A L V A TORES 

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

1 6 . 0 MEV 5 . 0 * EUR NEUTRON D O S I M E T R Y GROUP GEL 7 4 2 1 2 9 R 

o : FOR NEUTRUN DOSIMETRY U S I N G SPECTRUM U N F O L D I N G 
ME THODS . 

GREATER THAN 1 0 PERCENT D I S C R E P A N C Y BETWEEN 
I N T E G R A L ANO D I F F E R E N T I A L MEASUREMENTS. 

2 0 . 0 MEV 3 0 . 0 MEV MCELROY 6010 2 2F 
A : ACCURACY RANGE 1 0 . TC 2 C . P E R C E N T . 
C : D O S I M E T R Y FOR F M I T F A C I L I T 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 . 

UNDER CONTINUOUS REVIEW EY 1 N D C . SEE A P P E N D ! X A . 

GAMMA,N 

D R I E M E Y E R MDD 8 2 1 0 4 3 F 

A : I N C I D E N T ENERGY R E S O L U T I O N : i . P E R C E N T . 
O : D E T E R M I N A T I O N OF PHOTONEUTRON A C T I V A T I O N I N t B T - P . 

I N THE UPGRADE PHASE OF E B T - P O P E R A T I O N . 
M: NEW R E Q U E S T . 

TOTAL CROSS S E C T I O N 

1 0 . 0 KEV 1 . 0 0 MEV - 5 . 0 X 2 CCP M . N . N I K O L A E V F E I 7 1 4 0 C 2 R 

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

O B S E R V A T I O N OF P - W A V E RESONANCES I S WANTED. 
A : T R A N S M I S S I O N MEASUREMENTS W I T H POOR R E S O L U T I O N BUT 

STRUNG A T T E N U A T I O N OF THE PRIMARY oEAM ARE WANT-
ED FOR M I N I M A CS MEASUREMENTS. 

H I G H R E S O L U T I O N MEASUREMENTS ARE D E S I R E D FOR P -
WAVE RESONANCE U B S c R V A T I O N AND RESONANCE 
PARAMETER D E R I V A T I O N . 

O : FOR S H I E L D I N G C A L C U L A T I O N NEEDS ANC E V A L U A T I O N OF 
THE T O T A L AND CAPTURE CROSS S E C T I O N S FOR FAST 
REACTOR C A L C U L A T I O N S . 

COMPARISON OF THE S AND P - W A V E L E V E L C E N S 1 T I E 3 I s 
VERY I N T E R E S T I N G FROM THE P O I N T UF VIEW CF L E V E L 
D E N S I T Y P A R I T Y DEPENDENCE C O N F I R M A T I O N . 

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

2 5 . 3 MV 2 0 . 0 MEV 3 . 0 * 2 I N D S . 6 . G A R G TRM 7 5 3 0 3 4 R 

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



2 6 1FCN D I F F E R E N T I A L E L A S T I C CROSS SECTION 

3 3 9 5 0 0 . KEV 

3 4 0 1 . 0 0 KEV 

3 . 0 0 MEV 

1 5 . 0 MEV 

6 9 1 0 E 5 R 

C: REQUIRED AT SEVERAL PEAKS 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 . PERCENT. 
O: REQUIRED IN VALLEYS FOR S H I E L D I N G . 

ENERGY RESOLUTION - TC AT LEAST RESCLVE 
INTERMEDIATE STRUCTURE. 

3 4 1 1 . 0 0 KEV 

3 4 2 8 . 0 0 MEV 

1 5 . 0 MEV 

1 5 . 0 MEV 

10 . X 

1 0 .OX 

0 : MEASUREMENTS DESIRED I N ENERGY STEPS CF 1 MEV, 
ANGULAR STEPS UF 10 DEGREES. 

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

343 5 0 0 . EV 5 . 0 0 MEV M.SALVATORES 

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

2 6 IRON I N E L A S T I C CROSS SECTION 

UP TO 1 5 . 0 MEV « .HANCOX 

o : E V A L U A T I O N REQUIREMENT. 
FOR BLANKET HEATING C A L C U L A T I C N S . 

2 4 5 3 . 0 C MEV 1 4 . 0 MEV ti.DUCHEMIN 

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 VESSEL . 

2 0 . 0 MEV S . B . G A R G 

1 5 . 0 MEV 

O: REQUIRED FOR STRUCTURAL-MATERIAL CALCCLA I I C N S . 

Y • S E K I 
M.KAWAI 

JAE 
N I G 

G: I N E L A S T I C GAMMA RAY SPECTRA ALSO REQUIRED. 
O: NEUTRON TRANSPORT AND GAMMA-RAY HEATING C A L C . 

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

2 4 8 2 . 0 C MEV 5 . 0 0 MEV HEMMIG DOE 

TOTAL INTEGRAL OVER API R E Q U I R E D . 
SPECTRA AT SEVERAL 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 . 
I N C I D E N T ENERGY R E S O L U T I O N : 20 K E V . 
DELTA E ( N • ) = 20 KEV 

3 4 9 6 . 0 0 MEV 1 5 . 0 MEV B .GOEL 

ENERGY RESOLUTION 5 0 0 KEV FOR I N C I D E N T NEUTRONS 
AND 2 0 0 KEV FOR SECONDARY NEUTRONS 

1 4 . 0 MEV M.SALVATORES CAD 

Q: F I N E STRUCTURE BELOW 2 MEV WANTED, 
o : FUR FAST REACTOR C A L C U L A T I C 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 5 1 9 0 0 . KEV 

3 5 2 2 . 0 0 MEV 

1 5 . 0 MEV 

1 5 . 0 MEV 

M . N . N 1 K O L A E V F E I 7 1 4 0 0 4 FI 

I N CONTINUUM REGION ENERGY DEPENDENCE CF NUCLEAR 
TEMPERATURE WANTED. 

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

T R A N S M I S S I O N MEASUREMENTS U S I N G THE S E L F -
I N D I C A T I O N METHOD WITH DETECTION CF GAMMA HAYS 
FROM I N E L A S T I C SCATTERING ARE D E S I R E D . 

MEASUREMENTS SHOULD EXTEND TO HR I MAR Y-EEAM 
ATTENUATIUN DOWN TO 1 / 1 0 0 OR 1 / 1 0 0 0 . 

CROSS SECTION FOR I N E L A S T I C REMOVAL EELOw F I S S I C N 
THRESHOLD OF U - 2 3 6 WANTED WITH 5 . 0 PERCENT 
ACCURACY. 

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

SEE GENERAL COMMENTS I N THE I N T R O D U C T I O N . 

TO RESULVE SPECTRA MEASUREMENTS FROM S T A I N L E S S 
S T E E L . 

ENERGY-ANGLE D I F F E R E N T I A L I N E L A S T I C CROSS S t C T I O N 

1 0 . 0 MEV C . G . C A M P B E L L 
J . B U T L E R 

W I N 
WIN 

A: ACCURACY REQUIRED IS 5 PERCENT TO 4 MEV ANO 
5 TO 10 PERCENT ABOVE 

0 : E V A L U A T I O N REQUIREMENT. 
FCR FAST REACTORS AND S H I E L D I N G . 

4 . 0 0 M E V H . K U E S T E R S 
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ENERGY-ANGLE 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 C N - ( C O N T I N U E D ) 

3 5 5 4 . 0 C MEV 1 5 . 0 MEV GER H . K U E S T E R S KFK 

A : ACCURACY OF 5 - 3 0 PERCENT R E Q U I R E D . 

CAPTURE CROSS S E C T I O N 

1 . 0 0 MEV C . G . C A M P B E L L M I N 

A : ACCURACY R E Q U I R c O 10 PERCENT TO 1 0 0 K e V , 
2 0 . PERCENT A B O V E . 

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

1 0 0 . EV 5 0 0 . KEV M . S A L VATORES CAD 

0 : RESONANCE PARAMETERS WANTED. 
0 : FUR 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 . 

S C O . EV M . N . N I K O L A E V F E I 7 1 4 0 C 5 R 

C : D E S I R A B L E TO USE E X P E R I M E N T A L METHODS WHICH ARE 
NOT VERY S E N S I T I V E IC S E L F - S H I ELD I NG AND TO 
C A P T U R E - A F T E R - S C A T T E R I N G E F F E C T S . 

A : 2 0 PERCENT ABOVE 1 0 0 KEV WOULD BE VERY U S E F U L . 
O: 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 BECAUSE I T I S D I F F I C U L T TO E V A L O A T c 
THE I R O N CAPTURE CRCSb S E C T I O N TC REQUESTED 
ACCURACY FROM MACROSCOPIC E X P E R I M E N T S O N L Y . 

2 5 . 3 MV 2 0 . 0 MEV S . B . G A R G TRM 7 5 3 0 3 6 R 

R E Q U I R E D FOR S T R U C T U R A L - M A T E R I A L C A L C U L A T I O N S . 

3 6 0 2 5 . 3 MV 1 5 . 0 MEV 1 5 . 0 * R . H A N C U X 

O: E V A C 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 AND NEUTRCN ECONOMY C A L C U L A T I O N S . 

3 6 1 1 0 0 . EV 1 0 0 . KEV ? H . K U E S T E R S KFK 

A : ACCURACY OF 5 - 1 0 PERCENT RCCUIF ICO. 

3 6 2 1 0 0 . KEV 1 . 0 0 MEV 3 H . K U E S T E R S KFK 

A : ACCURACY OF 1 0 - 2 0 PERCENT R E Q U I R E D . 

UNDER CONTINUOUS R E V I E W BY I N D C AND NEANDC. SEE A P P E N D I X A . 

CAPTURE GAMMA RAY SPECTRUM 

2 4 . C KEV USA F U URL 7 4 1 1 7 9 f i 

O : NO MEASUREMENTS A V A I L A B L E I N 24 KEV IRON WINDOW. 

3 6 4 

3 6 5 

1 . 0 0 KEV 

1 . 0 0 KEV 

1 . 0 0 MEV 

5 . 0 0 KEV 

NEUTRON 

2 USA F U URL 

2 USA DUNCALS NEW 

TOTAL PHCTCN PRODUCT I C N Cf iCSS S E C T I O N 

7 4 1 1 £ 4 R 

7 6 1 0 3 9 R 

3 6 6 2 5 . 3 MV 1 5 . 0 MEV FR B . D U C H E M I N SAC 

o : GAMMA SPECTRA R E Q U I R E D . 
A : ENERGY R E S O L U T I O N OF 2 5 0 KEV FOR GAMMA RAYS L E S S 

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

QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
O : 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 BE S U F F I C I E N T . 

3 6 7 2 5 . 3 MV 1 5 . 0 MEV J A P M . K A S A I MAP 

c: GAMMA-RAY H E A T I N G C A L C U L A T I O N S 

1 0 . 0 MEV M . S A L V A T O R E S CAD 

Q: GAMMA SPECTRUM R E Q U I R E D . 
O : F A S T REACTOR C A L C U L A T I O N S . 
M: NEW R t Q u E S T . 

ENERGY O I F F . PHOTON-PRODUCT 1 ON CROSS S E C T I O N 

3 6 9 1 . 0 0 MEV 1 5 . 0 MEV CCP I . N . G O L O V I N KUR 7 9 4 0 12F 

c: FOR GAMMA-RAY H E A T I N G AND S H I E L D I N G C A L C U L A T I O N S . 

1 5 . 0 MEV R .HANCOX 

o: E V A L U A T I O N R E Q U I R E M E N T . 
FOR NEUTRON ECONOMY 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 

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 CONTAINMENT V E S S E L . 

2 7 



N E U T R C 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 72 9 . 0 0 MEV 1 5 . 0 MEV 

1 5 . 0 MEV 

1 5 . 0 MEV 

c : 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 . 

0 : FOR NEUTRCN TRANSPORT C A L C U L A T I O N S . 
M: N E * R E Q U E S T . 

A . T A K A H A S H 1 OSA 

a : E N E R G Y - A N G L E D I F F E R E N T I A L CROSS S E C T I O N S FCR 
I N E L A S T I C S C A T T E R I N G AND ( N . 2 N ) R E A C T I O N S ARE 
E S P E C I A L L Y B A N T E D . 

O : NEUTRON TRANSPORT C A L C U L A T I O N S . 
MI NEW R E Q U E S T . 

1 5 . 0 MEV M . S A L V A T O R E S 

0 : 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 R . H A N C O X 

C : E V A L U A T I O N R E Q U I R E M E N T . 
FOR HYDROGEN GAS PRODUCT I C N RATES AND NEUTRCN 
ECONOMY 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 

A: QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 

7 . 3 2 0 2 J F 

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 . 

2 0 . 0 MEV 4 0 . 0 MEV MCELROY HED 

Q : - 54 MN P R O D U C T I O N D E S I R E D . 
A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
C : DOSIMETRY FOR F M I T F A C I L I T 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 . 

3 7 9 

2 6 IRON-

I S . 0 MEV 

NEUTRCN 

1 GER H . K U E S T E R S KFK 

TOTAL PROTON P R O D U C T I O N CROSS S E C T I O N 

3 8 0 9 . 0 0 MEV 

1 5 . 0 MEV 

1 5 . 0 MEV 

4 0 . 0 MEV 

2 0 . X USA 

USA 

DORAN HED 7 8 1 0 2 4 F 

FOR M A T E R I A L DAMAGE C A L C U L A T I C N S . 
FOR R A D I A T I O N DAMAGE S T U D I E S CF NEXT GENERATION 

D - T REACTOR D E S I G N S . 

7 8 1 2 2 7 F 

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 CF NEXT GENERATION 

D - T REACTOR D E S I G N S . 

1 5 . 0 M E V R . H A N C O X CUL 

E V A L U A T I O N R E Q U I R E M E N T . 
F OR H E L I U M GAS P R L C U C T I ON RATES ANO NEUTRUN 
ECONOMY C A L C U L A T I O N S . 

1 5 . 0 MEV B . O U C H E M I N 

1 5 . 0 MEV 

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 A L V A T O R E S 

0 : 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 . 

2 0 . 0 MEV 3 0 . 0 MEV MCELROY HED 

o : - 5 1 C R P R O D U C T I O N D E S I R E D . 
A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
C : DOSIMETRY FCR F M I T F A C I L I T 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 . 

1 5 . 0 MEV H.TOURWE 

a : 
c : 

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 . 
FOR USE AS A FLUENCE M O N I T O R . 

3 8 7 

2 6 IRON 

1 5 . 0 MEV 

NEUTRON 

H . K U E S T E R S K F K 

TOTAL ALPHA P R O D U C T I O N CROSS S E C T I O N 

3 8 6 9 . 0 C ME V 1 5 . 0 MEV 

O : T O T A L H E L I U M PRODUCTION CROSS S E C T I O N FCR 
DOSIMETRY AND R A D I A T I O N DAMAGE S T U D I E S . 
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2 6 IRON NEUTRON TOTAL ALPHA 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 8 6 1 5 . 0 MEV 4 0 . 0 MEV 

c : T O T A L H E L I U M PRODUCTION CROSS S E C T I C N FCR 
DOSIMETRY AND R A D I A T I O N DAMAGE S T U D I E S . 

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 C H ) 

3 5 0 1 5 . 0 MEV 3 0 . 0 MEV 

A : - 5 6 M N P R O D U C T I O N D E S I R E D . 
o : F M I T A C T I V A T I O N . 
M: NEK R E Q U E S T . 

2 6 IRON 5 4 CAPTURE CROSS S E C T I O N 

2 5 . 3 MV 3 . 0 0 MEV 

A : QUOTED U N C E R T A I N T Y AT TWC STANDARD D E V I A T I O N S . 
C : FOR FAST REACTOR FUEL CYCLE 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 . 

2 6 IRON 5 4 

3 . 0 0 MEV F . J U S S O 7 9 2 0 0 8 R 

A : QUOTED U N C E R T A I N T Y AT 2 STANDARD D E V I A T I O N S . 
C : F A S T REACTOR F U E L CYCLE 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 . 

LNDER CONTINUOUS RE V I E * BY I N D C . SEE A P P E N D I X A . 

2 6 IRON 5 4 

3 5 3 1 5 . 0 MEV NEUTRON D O S I M E T R Y GROUP 

0 : F E * E X P E R I M E N T A L OATA E X I S T AND CURRENT 
E V A L U A T I O N S ARE H E A V I L Y BASED ON C A L C U L A T I O N S . 
NEW AND SUPPLEMENTARY MEASUREMENTS ARE REQUESTED 

2 6 IRON 5 6 CAPTURE CROSS S E C T I O N 

3 9 4 1 0 . 0 KEV 1 . 0 0 MEV HEMMIG DOE 8 2 1 0 3 3 R 

A : ENERGY AVERAGED ACCURACY TO 1 0 - 1 5 P E R C E N T . 
O : T H I S REQUEST WAS REVIEWED BY CSEwG ANC RECOMMENCED 

AS D E S E R V I N G S P c C l A L E M P H A S I S . 
M: NEW R E Q U E S T . 

2 6 I R O N 5 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 BELOW) 

3 9 5 1 . 0 0 KEV 1 4 . 0 MEV BOWMAN NBS 

a : ELECTRON E X C I T A T I O N OR REMOVAL INDUCED 6Y SUDDEN 
A C C E L E R A T I O N OF NUCLEUS I N NEUTRON-NUCLEUS 
SCATTER ( N . N ' E ) . 

A : I N C I D E N T ENERGY R E S O L U T I O N : 3 C . P E R C E N T , 
c: NEUTRON SPECTRUM C A L C U L A T I O N S . 
M: NEW R E Q U E S T . 

2 6 IRON 5 6 RESONANCE PARAMETERS 

4 0 0 . KEV F U 
HEMMIG 
S M I TH 

ORL 
OCE 
ANL 

7 4 1 0 4 6 R 

a : E N E R G Y R E Q U E S T E D IS A M A X I M U M VA LUE 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 . SPIN ANC PARITY 

W ANTED. 

2 6 IRON 5 7 I N E L A S T I C CROSS S E C T I O N 

3 9 7 8 0 C . KEV JAP M . K A W A I N I G 

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

1 0 . 0 MEV HEMMIG DOE 8 2 1 0 34R 

a : T O T A L I N E L A S T I C S C A T T E R I N G CROSS S E C T I O N N E E D E D . 
o : T H I S REQUEST WAS R E V I E W E D BY CSEwG AND RECOMMcNDtD 

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

2 6 IRON 5£ NEUTRCN CAPTURE CROSS S E C T I O N 

3 9 9 2 5 . 3 MV 3 . 0 0 MEV 

a: QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S , 
o : F A S T REACUR F U E L CYCLE C A L C U L A T I O N . 
M: NEW REQUEST• 
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2 7 CCBALT 5 8 CAPTURE CROSS S E C T I O N 

D t l BET 

9 . 1 HR ISOMER 
THERMAL CROSS S E C T I O N MOST I M P O R T A N T . 
RESONANCE INTEGRAL ALSO N E E D E D . 
FOR I N T E R P R E T A T I O N OF N l - 5 o ( N . P i FLUENCE 

MONITOR D A T A . 

D E I 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 I M P O R T A N T . 
RESONANCE I N T E G R A L ALSO N E E D E D . 
FOR I N T E R P R E T A T I O N OF N I - S 8 ( N , P > FLUENCE 

MONITOR D A T A . 

4 0 2 2 5 . 0 MV 1 5 . 0 MEV H . K U E S T E R S 

o: u: E V A L U A T I O N WANTED. 
R E D U C T I O N OF C 0 5 8 . 

4 0 3 2 5 . 2 MV I O C . EV 20 .OX H.TGURWE 6 1 2 0 4 4 N 

o : M E T A - S T A B L E STATE CAPTURE CROSS S E C T I O N 
c : FOR B U R N - U P C A L C U L A T I O N OF N I - 5 d < N P ) C O - 5 8 I N H I G H 

F L U X REACTOR 

2 7 COBALT SS CAPTURE CROSS S E C T I O N 

1 . 0 0 KEV 1 8 . 0 MEV 

O : A C T I V A T I O N I S R E Q U I R E D . 
TO GROUND AND M E T A S T A E L E S T A T E S . 

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

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

2 7 COBALT 5 9 

4 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 . 

4 0 6 2 4 . C ME v 4 0 . 0 MEV 3 NEUTRON DOSIMETRY GROUP GEL 8 1 2 0 1 C F 

O : MEASURED UP TO 2 4 M E V . E X T E N S I O N TC 40MEV RECU1REC 
FUR H I G H ENERGY ACCELERATOR BASED NEUTRON SOURCES 

2 7 CCBALT 5 9 

UP TO 5 0 . 0 MEV HED 

2 7 COBALT 5 S 

A : ACCURACY RANGE 1 0 . TO 2 C . P E R C E N T . 
C : DOSIMETRY FOR F M I T F A C I L I T Y . 

4 0 8 2 0 . 0 MEV 2 6 . 0 MEV 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
C I D O S I M E T R Y FOR F M I T F A C I L I T 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 5 . 0 MEV EUR NEUTRON DOSIMETRY GROUP GEL 6 1 2 0 0 S R 

C : FOR H I G H ENERGY ACCELERATOR BASED NEUTRON SOURCES 

4 10 4 . 0 0 MEV 1 5 . 0 MEV H A L E L A S 

0 : DATA I N C O N S I S T E N C Y BETWEEN 
AT 14 M E V . 

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

4 AND 10 MEV AND 

2 7 COBALT 5 9 N . A L P H A 

4 1 1 2 0 . 0 MEV 3 0 . 0 MEV 

o : F M I T A C T I V A T I O N . 
M i NEw R E Q U E S T . 

2 7 COBALT 5 9 TOTAL ALPHA P R O D U C T I O N CROSS S E C T I O N 

4 1 2 1 5 . 0 MEV 2 5 . 0 MEV MCELROY 

A : ONLY SELECTED E N E R G I E S N E E D E D . 
0 : NEEDED FCR F M I T D O S I M E T R Y . 

4 1 3 2 5 . 0 MEV 4 0 . 0 MEV 

A : ONLY SELECTED E N E R G I E S N E E D E D . 
O : NEEDED FOR F M I T D O S I M E T R Y . 

3 0 



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

4 1 4 2 5 . 3 MV 2 0 . 0 MEV I N D S . D • G A R G TRM 7 5 3 0 3 7 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 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 CROSS S E C T I O N 

4 1 5 1 . 5 0 MEV 3 . 0 0 MEV 1 B . G O E L K F K 

A : A B O U T 1 0 0 K E V ENERGY R E S O L U T I O N AND A C G L T 
5 D E G R E E S A N G U L A R . 

R E S O L U T I O N 10 P E R C E N T ON AVERAGE ( C C S ) . 

6 9 2 1 2 0 R 

4 1 6 8 . 0 0 MEV 1 5 . 0 MEV GER B . G O E L K F K 

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

6 9 2 1 2 2 F 

4 1 7 1 0 0 . KEV 

4 1 8 5 0 0 . EV 

1 5 . 0 MEV 

5 . 0 0 MEV 1 0 . O X 

S M I T H 
H E M M I G 

ANL 
DOE 

A : ACCURACY RANGE 5 . TO 1 0 . P E R C E N T . 
ENERGY R E S O L U T I O N - R E S O L U T I O N GF 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 . 

M . S A L V A T O R E S 

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 : NEW R E Q U E S T . 

8 3 2 0 1 Cft 

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

4 1 9 3 . 0 0 MEV 1 4 . 0 MEV 1 0 . O X B . D U C H E M 1 N 7 3 2 0 2 S F 

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 . 
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 . 

UP TC 2 0 . 0 MEV 3 . O X I N O S . B . G A R G TRM 7 5 3 C 3 6 R 

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

S T A T U S -

UP TO 2 0 . 0 MEV 5 . X Y . S E K I 
M . K A S A I 

J A E 
MAP 

a : I N E L A S T I C GAMMA RAY S P E C T R A A L S G R E Q U I R E D 
OX N E U T R O N T R A N S P O R T ANO G A M M A - R A Y H E A T I N G C A L C . 

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

2 8 N I C K E L N E U T R C N ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

4 2 2 UP TO 1 5 . C MEV 10 . O X 1 F R M . S A L V A T O R E S CAD 

FOR F A S T R E A C T O R C A L C U L A T I O N S . 
S 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 H E M M I G OOE 

a ; T O T A L I N T E G R A L OVER 4 P 1 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 : I N C I D E N T ENERGY 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 ' ) = 10 P E R C E N T . 
ENERGY R E S O L U T I O N R E Q U I R E D TO D E T E R M I N E MAJOR 

S T R U C T U R E . 
O : FOR I N C G N E L S H I E L D D E S I G N . 
M: N E * R E Q U E S T . 

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 CROSS S E C T I C N 

7 . 0 0 MEV C . G . C A M P B E L L W I N 

ACCURACY R E Q U I R E D 5 . 0 P E R C E N T BELOW 
5 . 0 TO 1 0 . 0 P E R C E N T A B O V E . 

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 . 

6 4 2 0 0 4 R 

. 0 M E V . 

4 2 5 OF TO 

4 2 6 4 . 0 0 MEV 

2 8 N I C K E L 

4 . 0 0 MEV 

1 5 . 0 MEV GER 

H . K U E S T E R S 

H . K U E S T E R S K F K 

A : ACCURACY OF 5 - 3 0 P E R C E N T R E Q U I R E D . 

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

7 9 2 2 1 1 R 

7 5 2 2 5 1 R 

4 2 7 1 0 0 . EV 1 . 0 0 MEV 1 UK C . G . C A M P B E L L W I N 

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

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

4 2 8 2 5 . 3 MV 3 0 0 . K E V F . F R O E H N E R K F K 

H I G H R E S U L U T I ON R E S O N A N C E CROSS S E C T I O N S AND 
M U L T I L E V E L P A R A M E T E R 1 S A T I C N W A N T E D . R A D I A T I O N 
W I D T H S SHOULD BE A C C U R A T E TC 10 P E R C E N T CR B E T T E R 
FOR BROAD S L E V E L S ANO FOR P L E V E L S C O N T R I B U T I N G 
TO O O P P L E R C O E F F I C I E N T . 
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2 6 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 ( C O N T I N U E D ) 

4 2 5 1 0 0 . EV 5 0 0 . K E V 5 . 0 * M . S A L V A T O R E S C A D 

Q : R E S O N A N C E P A R A M E T E R S W A N T E D . 
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 . 

1 . 0 0 K E V 1 . 0 0 MEV 1 0 . X D 1 V A D E E N A M 
H E M M I G 
S M I T H 
D O N C A L S 

B N L 
DOE 
A N L 
WE W 

4 3 1 2 5 . 3 MV 2 0 . 0 MEV 3 . O X 3 S . D . G A R G T R M 7 5 2 

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 3 4 

S T A T U S -

2 5 . 3 MV 

1 0 0 . EV 

1 0 0 . K E V 

1 5 . 0 M E V 3 0 . O X 

1 0 0 . K E V 1 0 . O X 

1 . 0 0 MEV 2 0 . O X 

R . H A N C O X 

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 ECONOMY 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 

K F K 

K F K 

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

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

4 3 5 2 5 . 3 MV 1 5 . 0 MEV 10 . O X F R B . O U C H E M L N SAC 

7 9 2 2 0 7 K 

7 9 2 2 0 6 R 

- S T A T U S 

6 9 2 1 2 5 R 

Q : GAMMA 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 MEV AND 5 0 0 K E V FOR 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 AT 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 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 . 

4 3 6 2 5 . 3 MV 1 5 . 0 MEV 1 0 . X 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 0 . 0 MEV M . S A L V A T O R E S C A D 

O : GAMMA S P E C T R U M R E Q U I R E D . 
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 : NEW R E Q U E S T . 

6 3 2 0 1 2 R 

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

4 3 8 2 5 . 3 MV 6 0 C . K E V 

Q : A L L G A M M A ' S ARE OF I N T E R E S T . 
O : F O R S H I E L D I N G ANO GAMMA H C A T I N G C A L C U L A T I O N S . 

2 8 N I C K E L N . 2 N 

1 4 . 0 MEV 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 . 
O : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L . 

1 5 . 0 MEV 3 0 . O X 2 UK R . H A N C O X 

A ; 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 ECONOMY C A L C U L A T I O N S . 

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

1 5 . 0 MEV 3 5 . 0 M E V 1 USA D O R A N HEO 

A : A C C U R A C Y R A N G E 1 0 . TO 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 . 
C : F G K 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 . 

9 . 0 0 MEV 1 5 . 0 MEV 

C : F O 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 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 . 

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

1 5 . 0 M E V 1 0 . O X 1 F R M . S A L V A T O R E S C A D 7 0 2 0 1 0 R 

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 . 
ML S U B S T A N T I A L M C D 1 F I C A T I C N S . 

UP TO 1 4 . 0 MEV 1 0 . O X 3 F R 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 , 
O : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L . 

1 5 . 0 M E V 2 0 . O X 2 UK R . H A N C O X 

C : 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 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 . 

3 2 



2 8 N I C K E L N E U T R C N N . P ( C C N T I N U E O L 

1 5 . 0 M E V 

N E U T R O N 

I 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 2 8 N I C K E L 

4 4 7 9 . 0 0 ME V 

4 4 8 1 5 . 0 M E V 

1 5 . 0 M E V 

4 0 . 0 M E V 

10 . * U S A D O R A N HEO 

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 AND 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 . 

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 AND 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 . 

2 8 N I C K E L N . A L P H A 

1 5 . 0 M E V 6 . 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 OF C O N T A I N M E N T V E S S E L . 

1 5 . C MEV M . S A L V A T O R E S C A D 

O: 
M : 

F U 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 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 . 0 MEV 

R . H A N C O X 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 . 
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 O 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 . 

H . T O U R M E MOL 

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

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

4 5 3 U P TO 

4 5 4 2 5 . 3 MV 

1 5 . 0 M E V 

2 0 . 0 M E V 

3 0 . O X 

1 0 . X 

GER H . K U E S T E R S K F K 7 9 2 2 1 0 R 

U S A D I V A D E E N A M B N L 8 0 1 1 4 7 R 

o : F O R E V A L U A T I O N ANO M O D E L . T E S T I N G P U R P O S E S . 

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 

4 5 5 9 . 0 0 MEV 1 5 . 0 M E V A B E R K O O E 7 8 1 0 C 

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 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 . 

4 5 6 4 0 . 0 M E V U S A D U R A N H E D 

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

2 8 N I C K E L 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 C H ) 

4 5 7 2 . S O E V 1 5 . 0 M E V U S A E N G H C L M 

O : A C T I V A T I O N C R O S S 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 . 

2 8 N I C K E L 5 8 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 5 8 1 . 0 0 MEV 1 5 . 0 MEV F R E . F O R T C A D 

0 : E V A L U A T I O N P R O B L E M S 

2 8 N I C X E L 5 8 NFCUTRCN E L A S T I C C R O S S S E C T I O N 

4 5 9 1 . 0 0 M E V 1 5 . 0 MEV 1 0 . O X 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 

2 8 N I C K E L 5 8 N E U T R C N C A P T U R E C R O S S S E C T I C N 

4 6 0 

4 6 1 1 . 0 0 K E V 

3 . 0 0 M E V 

2 . 0 0 MEV 

F . J C S S O CAD 7 5 2 0 1 1 

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

A O I V A D E E N A M B N L 8 0 1 1 3 < 

0 : F O R E V A L U A T I O N N E E D S . 
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 . 
F O R H E L I U M O U I L O - U P V I A N I - 5 5 ( N . A L P H A ) R E A C T I O N . 

2 8 N I C K E L 5 8 

4 6 2 2 0 . 0 MEV 3 0 . 0 M E V USA C A R T E R 

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 : F M I T A C T I V A T I O N . 

3 3 



2 8 M C K E L 5 8 N E U T R C N ( C O N T I N U E O J 

1 5 . 0 MEV UK J . B U T L E R K I N 

O : A C T I V A T I O N D E T E C T O R . 

4 6 * 2 0 . 0 MEV 3 0 . 0 MEV EUR N E U T R O N D O S I M E T R Y G R O U P G E L 8 1 2 0 1 2 R 

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

S T A T U S -

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

2 8 M C K E L 5 8 N E U T R O N N , 3 N 

4 6 5 2 0 . 0 MEV 4 0 . 0 M E V USA C A R T E R 

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 - F M I T A C T I V A T I O N . 

2 8 N I C K E L 5 8 

1 5 . 0 MEV 5 . * U S A D E I 8 E T 

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

2 5 . 3 MV 

2.0* 

3 . 0 0 MEV 

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

0 : A V E R A G E C R O S S S E C T I O N I N A U - 2 3 5 F 1 S S 1 C N S P E C T R U M 
D E S I R E D . 

C : F O R N O R M A L I Z A T I O N CF A V E R A G E C R C 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 . 

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

2 5 . 0 MEV EUR N E U T R C N D O S I M E T R Y G R O U P G E L 8 1 2 0 1 1 R 

C : 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 C N S O U R C E S 

2 . 0 0 MEV 1 0 . 0 MEV N B S 8 2 1 0 5 4 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 . 0 P E R C E N T . 
O : R E Q U I R E D F O R R E A C T O R P R E S S U R E V E S S E L D O S I M E T R Y . 
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 BY I N D C . S E E A P P E N D I X A . 

2 8 N I C K E L 5 8 N E U T R C N N . T 

4 7 1 1 5 . 0 MEV 4 0 . 0 MEV 20 . U S A M C E L R O Y H E D 

O : A L L R E A C T I O N S L E A D I N G TO C C - 5 6 A R E N E E D E D . 
O : N E E D E D F O R F M I T A C T I V A T I O N ANO D O S I M E T R Y . 

2 8 N I C K E L 5 8 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 USA H E M M I G 
S M I TH 

D C E 
A N L 

7 4 1 0 5 6 R 

C : 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 ANO P A R I T Y 

W A N T E D . 

4 7 3 1 0 0 . K E V 7 0 0 . K E V 1 0 . * 2 U S A D I V A O E E N A M 

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 C R 

E S T I M A T I N G H E L I U M B U L L D - U P V I A N I - S S < N . A L P H A 1 

2 8 N I C K E L 5 3 

4 7 4 2 5 . 3 MV 5 0 0 . E V 1 0 . 0 * 2 B L G H . T O U R W E MOL 7 4 2 0 2 3 R 

A : E V E N A N A C C U R A C Y OF 5 0 P E R C E N T WOULD B E U S E F U L . 
O : E V A L U A T I O N OF HE P R O D U C T 1 C N I N S T E E L I N H L G H F L 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 1 - 5 8 I N , G A M M A ) N I - 5 9 1 N , A L P H A ) F E - 5 6 . 

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

4 7 5 2 5 . 3 MV 1 0 . 0 MEV 2 5 . 0 * 2 GER B . G O E L K F K 7 6 2 2 5 1 R 

C : 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 C K E V 1 4 . 0 MEV 1 0 . * 2 U S A O I V A O E E N A M 

Q : R A D I O A C T I V E T A R G E T 7 . 5 X 1 1 0 * * 4 J 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 U R H E L I U M P R C O U C T I G N . 

3 4 



2 8 N I C K E L 5 4 RESONANCE PARAMETERS 

4 7 7 2 5 . 3 MV 5 0 0 . KEV A O I V A D E E N A M BNL 

a : R A D I O A C T I V E TARGET 7 . 5 X 1 1 0 * * 4 ) YR 
0 : E L A S T I C . GAMMA. ALPHA AND PROTON W I D T H S . 

REACT I O N . 

8 0 1 1 2 7 R 

2 8 N I C K E L 6 0 

2 8 N I C K E L 6 0 

5 0 . 0 MEV 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T , 
o : F M I T A C T I V A T I O N . 

NEUTRON 

4 7 S 1 5 . 0 MEV 

2 8 N I C K E L 6 0 

4 0 . 0 MEV 

a : ALL R E A C T I O N S L E A D I N G TO C O - 5 8 ARE N E E D C D . 
o : NEEDED FOR F M I T DOSIMETRY ANO A C T I V A T I O N . 

RESONANCE PARAMETERS 

1 0 0 . KEV HEMMIG 
SMI TH 

OOE 
ANL 

U : 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. 

4 8 1 1 0 0 . KEV 7 0 0 . KEV USA D I V A D E E N A M BNL 

o : FOR E V A L U A T I O N N E E D S . 

2 8 N I C K E L 6 1 RESONANCE PARAMETERS 

1 0 0 . KEV HEMMIG 
S M I T H 

DUE 
ANL 

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. 

4 8 3 1 0 0 . KEV 7 0 0 . KEV USA D I V A D E E N A M BNL 

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

2 8 M C K E L 6 2 TOTAL CROSS S E C T I O N 

4 o 4 1 . 0 0 MEV 1 5 . 0 MEV FR E . F C R T CAD 

O : E V A L U A T I O N PROBLEMS 

7 S 2 0 1 4 R 

2 8 M C K E L 6 2 E L A S T I C CROSS S E C T I O N 

4 EJ 1 . 0 0 MEV 1 5 . 0 MEV FR E . F O R T CAD 

o : E V A L U A T I O N PROBLEMS 

2 8 M C K E L 6 2 CAPTURE CROSS S E C T I O N 

4 8 6 2 5 . 3 MV 3 . 0 0 MEV F . J O S S O CAD 7 t 

A : QUOTED U N C E R T A I N T Y AT 2 STANDARD D E V I A T I O N S , 
o : FOR F A S T REACTUR F U E L CYCLE C A L C U L A T 1 C 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 0 0 . EV 1 . 0 0 MEV 2 5 . O X 2 UK C . G . C A M P B E L L 

C : FOR FAST 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 . 

2 8 M C K E L 6 2 NEUTRCN RESONANCE PARAMETERS 

UP TO 1 0 0 . KEV 1 0 . X 3 USA HEMMIG DOE 7 4 1 C 6 5 K 
S M I T H ANL 

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 ANC P A R I T Y 

WANTED. 

1 0 0 . KEV 7 0 0 . KEV 1 0 . X 2 USA O I V A D E E N A M BNL E 0 1 1 5 7 R 

0 : FOR E V A L U A T I O N N E E D S . 

2 8 M C K E L 6 3 NEUTRON CAPTURE CROSS S E C T I O N 

1 . 0 0 MV 1 0 . 0 MEV 1 0 . X 2 USA OE1 BET 

Q : R A D I O A C T I V E TARGET 1 0 0 YR 
0 : F L U X MONITOR FROM C U I N . P ) R E A C T I O N . 

3 5 



2 8 M C K E L 6 4 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 

4 9 1 UP TO 1 0 0 . KEV 1 0 . X 3 USA H E M M I G DOE 
S M I T H ANL 

0 : E N E R G Y R E Q U E S T E D I S A M A X I M U M 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 AND P A R I T Y 

W A N T E D . 

1 0 0 . KEV 7 0 0 . K E V 1 0 . X 3 USA O I V A D E E N A M BNL 

O : FOR E V A L U A T I O N N E E D S . 

2 9 COPPER 

2 0 . 0 MEV 3 0 . X 2 U S A O R 1 E M E Y E R MOD E 2 1 0 4 4 F 

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 . 
O : D E T E R M I N A T I O N OF P H O T C N E U T R O N A C T I V A T I O N I N E S T - F . 

N E E D E D I N A S S E S S I N G P O T E N T I A L A C T I V A T I O N P R O B L E M S 
I N THE UPGRADE P H A S E OF E B T - P CPE R A T I O N . 

M: NEW R E Q U E S T . 

2 9 CCPPER N E U T R C N T O T A L CROSS S E C T I O N 

1 . 0 0 KEV 2 . C O MEV 

04 FOR R A D I A T I O N DAMAGE ANO F E A T I N G C A L L U L A T I O N S I N 
THE T O R O I D A L F I E L D C O I L S OF A F U S I O N D E V I C E . 

M: NEW R E Q U E S T . 

4 9 5 1 2 . 0 MEV 1 5 . 0 MEV H YOUNG L A S 8 2 1 0 2 8 F 

0 : FOR R A D I A T I O N DAMAGE AND H E A T I N G C A L C U L A T I C N S I N 
THE T O R O I D A L F I E L D C O I L S CF A F U S I O N C E V I C E . 

M : NEW R E Q U E S T . 

2 9 CCPPER E L A S T I C CROSS S E C T I O N 

4 9 6 8 . 0 0 MEV 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 . 

4 9 7 1 3 . 0 MEV 1 5 . 0 MEV \ YOUNG L A S 6 2 1 0 3 9 F 

c : FOR R A D I A T I O N DAMAGE ANO H E A T I N G C A L C U L A T I O N S I N 
THE T O R O I D A L F I E L D C O I L S CF A F U S I O N D E V I C E . 

M : NEW R E Q U E S T . 

2 9 CCPPER C A P T U R E GAMMA RAY S P E C T R U M 

4 9 6 2 5 . 3 MV 6 0 0 . KEV F U U R L 

A : 1 0 - 2 0 P E R C E N T A C C U R A C Y . 
C : 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 C A T A 

AT 0 . 0 2 5 3 E V . NO D A T A BETWEEN 0 . 0 2 5 3 
EV AND 6 0 0 K E v . 

M : NEW R E Q U E S T . 

2 9 CCPPER PHOTON P R O D U C T I O N C R O S S S E C T I O N I N I N E L A S T I C S C A T . 

1 5 . 0 MEV CCP I . N . G C L U V I N KUR 7 2 4 0 3 2 F 

0 : N E U T R O N 1 C S C A L C U L A T I O N S FOR ELANKfcT ANC S H I E L D . 

2 9 C C F P E R T C T A L PHOTON P R C D U C T 1 C N CROSS S E C T I O N 

5 0 0 5 0 0 . KEV 1 5 . 0 MEV 3 I . N . G C L C V I N KUR 72< 

0 : GAMMA RAY SPECTRA A L S C W A N T E D . 
c : 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 . 

5 0 1 2 5 . 3 MV 1 5 . 0 MEV 

c : GAMMA RAY SPECTRA A L S C R E Q U I R E D , 
o : G A M M A - R A Y H E A T I N G I N M A G N E T S 

7 6 2 1 1 3 F 

2 9 CCPPER 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 

5 0 2 1 5 . 0 MEV 

5 0 3 9 . 0 0 MEV 

3 5 . 0 MEV 

1 5 . 0 MEV 

D C R A N HED 

A : A C C U R A C Y RANGE 1 0 . TO 4 0 . P E R C E N T . 
A C C U R A C Y TC 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 . 

c : F O 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 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 . 

2 9 COPPER N . P 

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

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

7 2 4 C 5 5 F 

3 6 



2 9 COPPER TOTAL PROTON P R O D U C T I O N CROSS S E C T I C N 

5 0 5 9 . 0 0 MEV 

5 0 6 1 5 . C MEV 

1 5 . 0 MEV 2 0 . * 

3 0 . 0 HE V 2 0 . * 

USA DORAN 

0 : FOR M A T E R I A L DAMAGE C A L C U L A T I O N S AND NEXT 
GENERATION D - T REACTOR D E S I G N S . 

USA DORAN 

O : FOR M A T E R I A L DAMAGE C A L C U L A T I O N S ANC NEXT 
G E N E R A T I O N D - T REACTOR D E S I G N S . 

2 9 COPPER N . A L P H A 

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

a : 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 9 CCPPER TOTAL ALPHA P R O D U C T I O N CROSS S E C T I O N 

5 0 6 5 . 0 0 MEV 

£ 0 9 1 5 . 0 MEV 

1 5 . 0 MEV 

3 0 . 0 MEV 2 0 . X 

USA OORAN HEO 7 6 1 0 6 

c: F M I T D O S I M E T R Y . A C T I V A T I O N AND R A C I A T I O N DAMAGE 
S T U D I E S . 

USA DORAN HEO 7 8 1 2 2 

O : F M I T D O S I M E T R Y , A C T I V A T I O N ANO R A D I A T I O N GANAGE 
S T U D I E S . 

2 9 COPPER NEUTRCN 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 OELCWI 

5 1 0 9 . 0 0 MEV 

5 1 1 2 0 . 0 MEV 

1 5 . 0 MEV 2 0 . X 

3 0 . 0 MEV 

USA BERK 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 . 

O : DATA NEEDED FOR S H I E L D I N G . A C T I V A T I O N AND NEUTRCN 
TRANSPORT C A L C U L A T I O N S . 

OSA CARTER 

C : - 6 0 C C P R O D U C T I O N WANTED. 
O : F M I T A C T I V A T I O N . 
M: NEW R E Q U E S T . 

2 5 COPPER 6 3 NEUTRON CAPTURE CROSS S E C T I O N 

5 1 2 2 5 . 3 MV 1 . 0 0 KEV USA HEMMIG DOE 

A : ACCURACY - 2 PERCENT 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 O C 1R 

5 PERCENT ABOVE 

5 1 3 1 . 0 0 KEV 1 8 . 0 MEV USA MCELROY 

a: A C T I V A T I O N OF C U - 6 4 I S R E C U I R E D . 
O : FOR USE AS F L U E N C E M O N I T O R . 

£ 14 1 . 0 0 MV 1 5 . 0 MEV USA D E I BET 

O: NEEDED FOR LONG TERM FLUX M C N I T C R . 

2 9 COPPER 6 3 

1 5 . 0 MEV USA D E I BET 

0 : NEEDED FOR LONG TERM FLUX M O N I T O R . 

2 9 CCPPER 6 3 NEUTRCN N • A L P H A 

5 1 6 6 . 0 0 MEV 1 8 . 0 MEV BLG H.TOURWE 

O : 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 . 

7 9 2 1 1 I F 

NEUTRON TOTAL CROSS S E C T I O N 

5 1 7 2 5 . 3 MV 1 5 . 0 MEV I N D R . S H A N K A R S I N G H KAL 

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

CAPTURE CROSS S E C T I O N 

5 1 8 2 5 . 3 MV 1 5 . 0 MEV I N D R . S H A N K A R S I N G H K A L 

o: FOR I M P U R I T I E S E S T I M A T I O N S I N THE F U E L S 
M: NEW R E Q U E S T . 

3 7 



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

5 1 9 2 5 . 3 MV 1 5 . 0 MEV T . K A W A K I T A P N C 

C : E X P E R I M E N T A L OATA W A N T E D . 
o : 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 S P E N T 

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 R E A C T O R S . 
B O T H E X P E R I M E N T A L AND E V A L U A T E D OATA ARE S C A R C E . 

5 2 0 2 5 . 0 MV 1 5 . 0 MEV 1 5 . 0 * H . K U E S T E R S 7 9 2 1 9 7R 

e : 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 OF Z N 6 5 . 

3 0 Z I N C 6 4 

5 2 1 2 . 3 0 MEV 7 . 8 0 MFCV N E U T R C N D O S I M E T R Y GROUP CEL 

O : FOR N E U T R O N D O S I M E T R Y U S I N G SPECTRUM U N F O L D I N G 
M E T H O D S . 

A B O U T 2 0 P E R C E N T D I S C R E P A N C Y EETWEEN 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 . 

UP TO 1 5 . 0 MEV B E R K DOE 

A : ACCURACY RANGE 1 0 . TO 5 0 . P E R C E N T . 
A C C U R A C Y TC 1 0 P E R C E N T N E A R 1 5 MEV ANO 5 0 P E R C E N T 

NEAR 2 . 5 M E V . 
O : O A T A N E E D E D FOR D I A G N O S T I C S . 

3 5 B R O M I N E 8 1 C A P T U R E C R u S S S E C T I O N 

5 2 3 2 5 . 3 MV 1 0 . 0 K E V R A W L I N S HED 

C : N E E D E E T T E R M E A S U R E M E N T S CF R E S O N A N C E P A R A M E T E R S 
FROM T H E R M A L 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 TU BU I L D - G P OF G A S - T A G I S O I C P E S 
F O R F F T F . 

3 b K R Y P T O N R E S O N A N C E P A R A M E T E R S 

UP TO 1 . 0 0 K E V 10. P R I N C E B N L 

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 ANO 
R E S O N A N C E I N T E G R A L . 

D A T A N E E D E D FCR 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 . 

3 6 K R Y P T O N 7 6 C A P T U R E CROSS S E C T I O N 

5 2 5 2 5 . 3 MV 1 0 . 0 K E V R A W L I N S 6011 OAR 
0 : N E E D B E T T E R M E A S U R E M E N T S CF RESONANCE P A R A M E T E R S 

FROM T H E R M A L TC 10 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 . 

3 6 K R Y F T C N 8 0 C A P T U R E CROSS S E C T I O N 

5 2 6 2 5 . 3 MV 1 C . 0 K E V R A W L I N S 8011CEH 
O: N E E D B E T T E R M E A S U R E M E N T S CF R E S O N A N C E 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 I N 
G A S - T A G G I N G OF F F T F . 

3 6 K R Y P T C N 8 2 C A P T U R E CROSS S E C T I O N 

5 2 7 4 0 . 0 EV A BOWMAN NBS 7 6 1 1 1 6 G 

O : V A L U E S FOR A FEW H I G H E R R E S O N A N C E S A L S C N E E D E D . 
O : N E E D E D TO GROUND. F I R S T ANO SECOND E X C I T E D S T A T E S 

FOR G A M M A - R A Y L A S E R . 

5 2 8 2 5 . 3 MV 1 0 . 0 KEV 

O : N E E D B E T T E R M E A S U R E M E N T S CF R E S O N A N C E P A R A M E T E R S 
FROM T H E R M A L TO 1 0 KEV FOR I S O T u P E S USED I N 
G A S - T A G G I N G OF F F T F . 

3 6 -KRYPTON 8 3 R E S O N A N C E P A R A M E T E R S 

5 2 9 1 . 0 0 MV 1 . 0 0 K E V 2 USA D E I 
F E I N E R K A P 

O : FOR F I S S I O N PRODUCT A B S O R P T I O N C A L C U L A T I O N . 

3 9 Y T T R I U M 8 9 N E U T R O N N . 2 N 

5 3 0 2 0 . 0 MEV 3 0 . 0 MEV USA M C E L R O Y 

A : ACCURACY RANGE 1 0 . TU 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 . 
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3 9 Y T T R I U M 8 9 N E U T R O N N , 3 N 

5 3 1 2 0 . 0 MEV 3 5 . 0 N E V 

A : A C C U R A C Y RANGE 1 0 . TO 2 0 . P E R C E N T . 
c : DOSIMETRY FOR FMIT F A C I L I T Y . 

3 9 Y T T R I U M 8 9 

5 3 2 2 0 . 0 MEV 3 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 : D O S I M E T R Y FOR F M I T F A C I L I T Y . 

4 0 Z I R C O N I 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 

5 3 3 5 . 0 0 MEV 1 5 . 0 MEV C C P I . N . T I O L C V I N KUR 

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

4 0 2 I R C C N I U M N E U T R O N E N E R G Y D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I C N 

1 5 . 0 MEV CCP L . N . G O L O V I N KUR 7 2 4 0 3 8 F 

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

4 0 Z I R C O N I U M N E U T R C N C A P T U R E C R O S S S E C T I O N 

5 3 5 2 5 . 3 MV 1 . 0 0 K E V 5 . * 

o : FOR R E A C T O R 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 . 

5 3 6 1 . 0 0 MV 5 0 . 0 K E V A D E I B E T 7 6 1 0 E 7 R 

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

5 3 7 2 5 . 0 MV 

5 3 8 2 5 . 3 MV 

2 . 5 0 K E V 

3 . 0 0 MEV 

H . T E L L I 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 : C L A D AND S T R U C T U R E M A T E R I A L 

B . D U C H E M I N S A C 7 5 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 MAY BE 

S U F F I C I E N T 

4 0 Z I R C C N I U M N E U T R O N T O T A L P H G T U N P R U D U C T 1 G N C R O S S S E C T I O N 

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

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

5 4 0 2 5 . 2 MV 1 5 . 0 MEV 1 0 . O X B . D U C H E M I N S A C 7 S 2 0 1 6 R 

Q : GAMMA 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 KEV FOR GAMMA R A Y S L E S S 

T H A N 1 MEV ANO 5 0 0 K E V FOR E N E R G I E S G R E A T E R 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 . 

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 

4 0 Z I R C C N I U M N E U T R C N 

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

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 . 

4 0 Z I R C C N I U M N E U T R C 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 1 O N C R O S S S E C T I C N 

5 4 2 3 . 0 0 MEV 1 4 . 0 MEV 10 . X \ F E I N C R K A P 6 7 1 0 C 3 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 . 

0 : F C R D E S I G N OF P R E S S U R I Z E D WATER R E A C T O R S U S I N G Z R . 

5 4 3 3 • 0 C MEV 

4 0 Z I R C C N I U M 

1 4 . 0 MEV 1 0 . X S M I T H 

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 L N 1 > = 1 0 P E R C E N T . 

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

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

4 0 Z I R C C N I U M 

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

O : H E L I U M A C C U M U L A T I O N C A L C U L A T I O N S . 
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4 0 Z 1 R C C N 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 C W ) 

5 4 6 2 0 . 0 MEV 4 0 . C MEV 8 0 1 2 C 7 F 

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 Z R - 8 9 . 

C - F C R F M I T D O S I M E T R Y . 

AO 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 

£ 4 7 0 . 5 0 EV F E I N E R 
D E I 

KAP 
BET 

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 C N L Y . 
S H I E L D E D I N T E G R A L S DCWN TO 0 . 4 T I M E S C I L U T E 

I N T E G R A L A L S O W A N T E D . 
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 . 

5 4 8 0 . 5 0 EV H . T E L L I E R 

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 . 
0 : C L A D AND S T R U C T U R E M A T E R I A L 

4 0 Z I R C O N I U M SC N . 3 N 

5 0 . 0 MEV 8 0 1 0 3 5 F 

A : A C C U R A C Y 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 . 

4 0 Z 1 R C C N 1 U M 9 1 NEUTRON 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 KAP 8 0 1 I 2 0 R 

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

T H E L O N G - S T A N D I N G D E S C R E P A N C Y B E T W E E N G E E L ANO 
ORNL S H O U L D BE R E S O L V E D . 

N E E D TO KNOW I F J I S 2 OR 3 . 

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 EY I N D C ANO N E A N D C . SEE A P P E N D I X A . 

4 0 Z I R C O N I U M 9 3 C A P T U R E CROSS S E C T I O N 

5 5 1 1 0 0 . EV 5 0 0 . KEV S . 1 I J I M A 
H . M A T SUNO EU 

N I G 
SAE 

7 5 2 0 C 4 K 

G : FOR F A S T REACTOR BURNUP C A L C U L A T I C N S . 
SEE A L S O R E Q U E S T NUMBER 7 9 2 0 6 8 . 
NO E X P E R I M E N T A L O A T A ABOVE 1 0 0 E V . 

5 5 2 1 0 . 0 KEV I O C . K E V S C H E N T E R HED 8 0 1 2 t £ 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 
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 C N S OF R E A C T I V I T Y AND E U R N - U P I N F A S T 
R E A C T O R S . 

4 0 Z I R C O N I U M 9 3 NEU TR CN R E S O N A N C E P A R A M E T E R S 

5 5 3 1 0 0 . EV 5 0 0 . KEV H . M A T S U N O B U 
S . I I J I M A 

SAE 
N I G 

7 9 2 0 6 8 R 

O : S E E A L S O R E Q U E S T NUMBER 7 5 2 0 0 4 . 
MORE R E S O N A N C E OATA ARE R E Q U I R E D . 
ONLY CNE RESONANCE L E V E L AT 1 1 0 E V . NO KEV D A T A 
FOR F A S T R E A C T O R BURNUP C A L C U L A T I C N S . 

4 0 Z I R C O N I U M 9 5 C A P T U R E CROSS S E C T I O N 

= 5 4 1 . 0 0 EV 1 0 . 0 K E V D E I BET 

Q : R A D I O A C T I V E T A R G E T 6 4 . 0 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 : E N E R G I E S ABOVE 1 EV OF I N T E R E S T TC 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 . 

O : D E C A Y S TO I M P O R T A N T F I S S I C N P R O D U C T . 

5 5 5 0 . 5 0 EV 1 0 . 0 K E V F E I N E R KAP 6 7 1 0 1 1 R 

O ; 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 CROSS S E C T I O N ANO R I W A N T E D . 

A : A C C U R A C Y -
10 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 EV OF I N T E R E S T TC 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 . 

O : D E C A Y S TO I M P O R T A N T F I S S I C N P R C O U C T . 

5 5 6 2 5 . 3 MV W . H . W A L K E R 

A : ACCURACY R E Q U I R E D 2 0 B A R N S . 
0 : F I S S I O N P R O D U C T , UNKNOWN CROSS S E C T I O N . 

5 5 7 2 5 . 3 MV S . A . S K V O R T S O V 
G . A . M I L L E R 

KUR 
KUR 

O : 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 • 
C : FOR ASSAY OF U ANO P U I N F U E L E L E M E N T S FROM 

F I S S I C N P R C O U C T GAMMA R A D I A T I O N . 

4 0 



4 0 Z I R C C N I U M 9 5 NEUTRON C A P T U R E CROSS S E C T I O N < CCNTINUEC ) 

5 5 6 1 0 . 0 K E V I O C . K E V S C H E N T E R HEU 6 0 1 2 6 7fi 

O : R A D I O A C T I V E T A R G E T O 4 . 0 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 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 , 
U : 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 . 

4 0 Z I R C O N I U M SFC R E S O N A N C E P A R A M E T E R S 

S T A T U S -

O : N E U T R O N AND 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 TO V E R I F Y MEASUREMENT ON 3 0 0 EV RESONANCE 

AND REMOVE D I S C R E P A N C I E S . 

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

4 1 N I O B I U M 5 3 N E U T R O N E L A S T I C CROSS S E C T I O N 

5 6 0 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 3 R 

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

4 1 N I O B I U M 9 3 D I F F E R E N T I A L ELASTIC CROSS SECTION 

5 6 1 1 . 0 C MEV 1 5 . 0 MEV J . D A R V A S 
H . B R O C K M A N N 

J U L 
J U L 

a: A N G U L A R D I S T R I B U T I O N S AT A FEW S E L E C T E D E N E R G I E S 
WOULD BE S U F F I C I E N T . 

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

5 6 2 3 . 0 0 MEV 1 5 . 0 MEV I , N . G O L O V I N 

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

4 1 N I O B I U M 5 3 N E U T R C N I N E L A S T I C CROSS S E C T I O N 

2 5 . 0 MEV F . H E G E D U E S WUR 

A : F O R M A T I O N OF T H E 1 5 . 0 YEAR ISOMER I E * = 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 . 

FOR F A S T F L U X M E A S U R E M E N T S . 
M: S U B S T A N T I A L MOO I F I C A T I O N S . 

5 6 5 

1 5 . 0 MEV 

8 . 0 0 MEV 

J . O A R V A S 
H . B R O C K M A N N 

JUL 
JUL 

7 2 2 1 2 6 F 

Q: FORMATION OF 1 3 . 6 YEAR ISOMER WANTED. 
O: CALCULATION OF HEAT GENERATION AND RADIOACTIVE 

AFTERHEAT. 

3 NEUTRON DOSIMETRY GROUP GEL 742121H 

a : PRODUCTION OF 3 . 7 YEAR ISCMER NEEDED. 
0 : PROMISING FAST NEUTRON FLUENCE MONITOR DUE TO LOW 

THRESHOLD ENERGY. 

2 0 . 0 MEV IND S .B .GARu TRM 753044R 

C: REQUIRED FOR STRUCTURAL-MATER1AL CALCULATIONS. 

1 5 . 0 MEV 

1 5 . 0 MEV 

Q : N B - 9 3 M P R O D U C T I O N C R O S S - S E C T 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 C N T R A N S P O R T C A L C U L A T I O N S 
0 : T R A N S M U T 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 . 

J . B U T L E R 
C . G . C A M P B E L L 

W I N 
W I N 

O : D E T E C T O R FOR DAMAGE M O N I T O R I N G . 

569 1 5 . 0 MEV H . K U E S T E R S 

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 . 

1 0 . 0 MEV 3 0 . C MEV MCELROY HE O 

5 7 1 

572 

UP TO 

5 0 0 . KEV 

2 0 . 0 MEV 

1 0 . 0 MEV 

a : 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 ME V • 
C : FOR F M I T D O S I M E T R Y . 

M . S A S AK I 
K . S A K U R A I 

MAP 
JAE 

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

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

821OEoK 

8 . 0 0 MEV M . S A L V A T O R E S 

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 : NEW R E Q U E S T . 
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41 NIOBIUM 9 3 NEUTRON INELAST IC CROSS SECTION (CONTINUED) 

UNDER CCNTINUCUS REVIEW EV INOC AND NEANDC. SEE APPEND IX A . 

NEUTRCN 41 M C 8 1 U H 93 ENERGY DIFFERENTIAL INELASTIC CROSS SECTION 

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

o : NEUTRON CALCULATIONS FOR ELANKET AND S H I E L D . 

41 NIOBIUM 93 NEUTRCN CAPTURE CROSS SECTION 

5 7 5 1 0 0 . EV 1 0 0 . KEV UK C.G.CAMPBELL WIN 

O: FOR FAST REACTORS. 

6 8 2 0 2 0 R 

576 1 0 . 0 MEV 1 5 . 0 MEV CCP I . N . G O L O V I N KUR 7 2 4 0 4 5 F 

O: HEAVIER ISOTOPE ACCUMULATION CALCULATICNS. 

577 2 5 . 3 MV 2 0 . 0 MEV I NO S .B .GARG TRM 753045R 

O: REQUIRED FOR STRUCTURAL-MATERIAL CALCULATICNS. 

578 1 0 0 . EV 5 0 0 . EV FR M.SALVATORES 

u : FAST REACTOR CALCULATIONS. 
M: NEW REQUEST. 

41 NIOBIUM S3 NEUTRCN PHOTON PRODUCTION CROSS SECTION I N INELAST IC SCAT. 

575 1 . 0 0 MEV 1 5 . 0 MEV J .DARVAS 
H.BRCCKMANN 

J U L 
J U L 

Q: ENERGY AND ANGULAR 0 1 S T R I B U T I C N CF GAMMA RAYS 
REQUIRED. 

C: RAD I AT I u N DAMAGE ESTIMATES. 

41 NIOBIUM 93 NEUTRCN TOTAL PHOTON PRODUCTION CRuSS SECTION 

1 5 . 0 MEV CCP I . N . G O L O V I N KUR 7 2 4 0 4 6 F 

O: GAMMA RAY HEATING AND SHIELDING CALCULATIONS. 

5 8 1 1 . 0 0 EV 2 0 . 0 MEV. 20.0* 8 1 2 0 2 7 F 

Q: LARGE DIFFERENCES BETWEEN EXPERIMENTAL DATA 
MEASURED AT ORNL. LASL ANO KYOTO U N I V . 

C: CONFIRMATORY EXPERIMENTAL OATA RECUIRED 

41 NIOBIUM 93 NEUTRON 

1 5 . 0 MEV H.TCURWE 

Q: FORMATION OF THE 14 YEAR ISOMER, 
o : FOR USE AS A FLUENCE MONITOR. 

41 NIOBIUM 93 

5 6 3 1 5 . 0 MEV 

1 5 . 0 MEV 

1 5 . 0 MEV 

1 0 . 0 * GER J .DARVAS 
H . B R G C K M A N N 

J U L 
J U L 

7 2 2 1 3 4 F 

Q: A MEASUREMENT COUNTING THE CUTCCMING NEUTRONS 
WOULD BE PREFERRED TO CLARIFY THE S ITUATION OF 
HITHERTC UNOBSERVED DECAY MCOES. 

O: FOR RADIATION DAMAGE ESTIMATES. 

I . N . G O L O V I N KUR 72404 7F 

O: ENERGY AND ANGULAR DEPENDENCE CF SECONDARY 
NEUTRONS REQUIRED. 

C: FCR NEUTRON MULT 1PL ICAT ICN AND RADIATION DAMAGE 
EST IMATES. 

NEUTRON DOSIMETRY GROUP GEL 

O: FOR NEUTRON DOSIMETRY USING SPECTRUM UNFCLOING 
METHODS. 

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

586 2 0 . 0 MEV 2 6 . 0 MEV USA MCELROY HEO 

O: DOSIMETRY FOR FMIT F A C I L I T Y . 

41 NIOBIUM 93 NEUTRON ENERGY-ANGLE D I F F . NEUTRON-EMISSION CROSS SECT1CN 

5 8 7 2 0 . 0 MEV 3 5 . 0 MEV USA DORAN HED 

A: ACCURACY RANGE 1 0 . TO 5 0 . PERCENT. 
ACCURACY TO BE DETERMINED FROM S E N S I T I V I T Y STUDIES 

O: FOR MATERIAL DAMAGE CALCULATIONS. 

1 5 . 0 MEV JAP A . T A K A H A S H I OSA 8 3 2 0 4 3 F 

a : ENERGY-ANGLE D I F F E R E N T I A L CROSS SECT1GN£ FOR TOTAL 
NEUTRON EMISSION REQUIRED, 

o: FOR CALCULATION OF THE NEUTRON M U L T I P L I C A T I O N I N 
FUSION BLANKETS. 

M: NEW REQUEST. 

4 2 



4 1 N I U B I U M 5 3 

5 8 9 3 . 0 0 MEV 1 5 . 0 MEV J.OARVAS 
H.BROCKMANN 

J U L 
J U L 

0 : RADIATION DAMAGc ESTIMATES. CALCULATION OF 
TRANSMUTATION RATES AND RADIOACTIVE AFTERhEAT. 

1 5 . 0 MEV 3 I . N . G O L U V I N KUR 

O: HYDRCGEN ACCUMULATION CALCULATIONS. 

7 2 4 0 4 8 F 

591 0 . 0 0 EV 1 5 . 0 MEV J A P M.KASAI 
K . 1 C K I 

MAP 
MAP 

O: HYDROGEN ACCUMULATION CALCULATIONS 

TOTAL PROTON PRODUCTION CROSS SECTION 41 NIOBIUM 52 

5 9 2 9 . 0 0 ME V 1 4 . 0 MEV USA BERK DOE 

0 : FOR RADIATION DAMAGE CALCULATIONS. 

5 9 3 1 5 . 0 MEV 3 0 . 0 MEV USA OuRAN HED 78121SF 

A: ACCURACY RANGE 1 0 . TO 5 0 . PERCENT. 
ACCURACY TO BE DETERMINED FROM S E N S I T I V I T Y STUDIES 

0 : FOR MATERIAL DAMAGE CALCULATIONS. 

41 NIOBIUM 53 

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

o: HELIUM ACCUMULATION CALCULATIONS. 

4 1 N I O B I U M 5 3 TCTAL ALPHA PRODUCTION CROSS SECTION 

595 0 . 0 0 EV 

596 9 . 0 0 MEV 

597 1 5 . 0 MEV 

1 5 . 0 MEV 

1 5 . 0 MEV 

3 5 . 0 MEV 

O: HELIUM ACCUMULATION CALCULATIONS 

O: FCR RADIATION DAMAGE CALCULATIONS. 

78 10 53F 

A: ACCURACY RANGE l O . TO 5 0 . PERCENT. 
ACCURACY TO 8E DETERMINED FROM S E N S I T I V I T Y STUDIES 

O: FOR MATERIAL DAMAGE CALCULATIONS. 

41 NIOBIUM 53 SPECIAL QUANTITY (DESCRIPT ION BELCH) 

5 5 8 9 . 0 0 MEV 1 5 . 0 MEV BERK DOE 8 0 1 0 8 6 F 

Q: ALL S I G N I F I C A N T ACTIVATION REACTION CROSS 
SECTIONS. 

c: DATA NEEDED FOR SH1 ELDING.ACT 1V AT ION AND NEUTRCN 
TRANSPORT CALCULATIONS. 

41 NIOBIUM 53 CAPTURc RESONANCE INTEGRAL 

£59 1.00 EV 1 0 . 0 KEV R NEUTRCN DOSIMETRY GROUP GEL 

Q: PRODUCTION OF N d - 9 4 ( 2 0 0 0 0 YEARS) WANTED. 
C: POSSIBLE LONG TERM FLUENCE MONITOR. 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

7 5 2 1 C 6 R 

41 NIOBIUM 54 CAPTURE CROSS SECTION 

6 0 0 1 0 0 . EV 1 . 0 0 MEV C.G.CAMPBELL 

O: FOR FAST REACTOR C I R C U I T A C T I V I T Y . 
EVALUATION REQUIREMENT. 

41 NIOBIUM 55 CAPTURE CROSS SECTION 

6 0 1 2 5 . 3 MV USA FEINER K A P 6 7 1 0 1 2 R 

a : RADIOACTIVE TARGET 3 5 . 1 DAY 
THERMAL AVERAGE USEFUL. 

A: ACCURACY - 20 PERCENT I F ABSORPT1CN CROSS SECTICN 
I S 1 0 - 1 0 0 BARNS, 10 PERCENT I F GREATER. 

O: DECAYS TO IMPORTANT F I S S I C N PRODUCT PC1SCN. 

4 2 MCLYEDENUM D I F F E R E N T I A L ELASTIC CROSS SECTICN 

6 0 2 1 . 0 0 MtV 1 5 . 0 MEV J .D AR V AS 
H .BROCKMANN 

J U L 
J U L 

7 2 2 1 4 OF 

a : D I S T R I B U T I O N S FOR ENERGY STEPS OF 1C TO 2C PERCENT 
WOULD S U F F I C E . 

C: CONFIRMATION OF ANL OATA USEFUL. 
RADIATION DAMAGE EST IMATES. 

6 0 3 3 . 0 0 MEV 1 5 . 0 MEV 10.0* CCP l . N . G O L O V I N KUR 

C: NEUTRCN TRANSMISSION CALCULATIONS. 

4 3 



4 2 MOLYBDENUM I N E L A S T I C CROSS S E C T I O N 

6 0 4 3 . 0 0 MEV 1 4 . 0 MEV 6 . 0 U C H E M I N 

A : QUOTED ACCURACY 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 0 F C O N T A I N M E N T V E S S E L . 

4 2 MOLYBDENUM ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

1 5 . 0 MEV CCP I . N . G O L O V I N KUR 7 2 4 0 5 1 F 

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

4 2 MOLYBDENUM C A P T U R E CROSS S E C T I O N 

6 C 6 1 0 0 . EV 

TO 7 1 0 . 0 MEV 

1 . 0 0 MEV 

1 5 . 0 MEV 

UK C . G . C A M P B E L L W I N 6 5 2 1 5 7 

A : ACCURACY 10 P E R C E N T TC 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 . 

CCP I . N . G O L O V I N KUR 7 2 4 0 5 C 

O : H E A V Y I S O T O P E A C C U M U L A T I O N C A L C U L A T I O N S . 

6 0 8 1 0 0 . EV 5 0 0 . EV M . S A L V A T O R E S 8320C6R 

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

4 2 MOLYBDENUM T O T A L P H O T O N P R O D U C T I O N CROSS S E C T I O N 

6 0 5 2 5 . 3 MV 1 5 . 0 MEV CCP I . N . G O L O V I N KUR 7 2 4 

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 . 

6 1 0 2 5 . 3 MV 

4 2 MOL Y ED EN UM 

1 5 . 0 MEV Y . S E K I 
K . 1 0 K I 

JAb 
MAP 

Q : GAMMA RAY S P E C T R A A L S C R E Q U I R E D . 
o : NEUTRON BALANCE AND GAMMA-RAY HEATING CALCULATION 

1 5 . 0 MEV 

1 5 . 0 MEV 

J . D A R V A S 
H . B R G C K M A N N 

J U L 
J U L 

Q : C O U N T I N G OF O U T G O I N G NEUTRONS TO D E T E R M I N E 
N E U T R O N M U L T I P L I C A T I O N BY T R A N S M I S S I O N I S 
R E Q U I R E D . S I N C E A C T I V I T Y I S PROCUCEC BY M O - 4 2 
AND M O - 1 0 0 O N L Y , 

o: C A L C U L A T I O N OF N E U T R O N M U L T I P L I C A T I O N AND 
R A D I A T I O N D A M A G E . 

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

O : S E C O N D A R Y ENERGY S P E C T R U M R E Q U I R E D AT 1 4 . 0 M E V . 
O : N E U T R O N M U L T I P L I C A T I O N C A L C U L A T I C N S . 

1 5 . 0 MEV B . O U C H E M 1 N 

A : QUOTED ACCUARCY 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 CF C O N T A I N M E N T V E S S E L . 

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 

6 14 1 . 0 0 MEV 1 5 . 0 MEV 1 0 . X J A P Y . S E K I J A E 7 6 2 1 2 6 F 

Q : C R O S S S E C T I O N FOR E A C H I S C T O P E ARE A L S O R E Q U E S T E D . 
O: N E U T R O N T R A N S P O R T C A L C U L A T I O N S 

6 1 5 9 . 0 0 MEV 1 5 . 0 MEV USA B E R K 

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

4 2 MOLYBDENUM N E U T R O N N . P 

6 1 6 UP TO 

6 1 7 1 . 5 0 MEV 

1 4 . 0 MEV 

1 5 . 0 MEV 

1 0 . O X 

2 0 . OX 

GER B . G C E L 

GER J . D A R V A S 

6 9 2 1 5 9 R 

7 2 2 1 4 8 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 CF 
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 CCP I . N . G O L O V I N KUR 

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

1 4 . 0 MEV B . O U C H E M I N 

A : QUOTED ACCURACY AT 2 S T A N D A R D D E V I A T I O N S . 
A : 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 . 



42 MOLYBDENUM N E U T R C N N . P ( C O N T I N U E D ) 

£20 O.OO EV 1 5 . 0 MEV Y . S E K I K.1CKI 
H . I I D A 

J A E 
MAP 
J A E 

o : C R O S S S E C T I O N F O R E A C H I S O T O P E ARE A L S O R E C U E S T E C . 
E S P E C I A L L Y . D A T A OF MO 9 5 . 9 6 ARC R E C U 1 R E O F C R 
E S T I M A T I O N OF O C S E R A T E S A R O U N D T H E M O L Y B D E N U M 
S T R U C T U R E S . 

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 
A N D F C R C A L C U L A T I O N OF I N C U C E C A C T I V I T I E S . 

4 2 M O L Y B D E N U M N E U T R C 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 

6 2 1 9 . 0 0 MtV 1 5 . 0 MEV USA BERK OOE 

o : FOR RADIATION DAMAGE CALCULATIONS. 

4 2 M O L Y B D E N U M 

£ 2 2 5 . 0 0 MEV 1 5 . 0 MEV J . D A R V A S 
H . B R O C K M A N N 

J U L 
J U L 

o : RADIATION DAMAGE ESTIMATES. CALCULATION OF 
TRANSMUTATION RATES ANO RADIOACTIVE AFTtRHEAT. 

1 5 . 0 MEV P L . N . G O L O V I N KUR 7 2 4 0 5 6 F 

U : 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 . 

6 2 5 0 . 0 0 EV 

1 4 . 0 MEV 

1 5 . 0 MEV 

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 . 
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 . 

Y . S E K I 
K . I OK I 

J A E 
MAP 

G: CROSS SECTIONS FOR EACH ISOTOPE ARE ALSO REQUESTED 
o : HELIUM ACCUMULATION CALCULATIONS 

4 2 M O L Y B D E N 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 

6 2 6 9 . 0 0 M E V 1 5 . 0 MEV USA BERK DOE 
o: FOR RADIATION DAMAGE CALCULATIONS. 

4 2 M O L Y B D E N U M SPECIAL QUANTITY (DESCRIPTION BELCH) 

£ 2 7 2 . 5 0 EV 

4 2 M O L Y B D E N U M 9 2 

1 5 . 0 MEV 

Q : A C T I V A T I O N C R O S S 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 DOSE R A T E S . 

4 2 M O L Y B D E N U M 9 4 

1 5 . 0 MEV 

Q: EXPERIMENTAL DATA REQUIRED. 
O: FOR CALCULATION OF INDUCED A C T I V I T I E S ARCUND 

MOLYBDENUM STRUCTURES. 

1 5 . C MEV J A P K . I C K 1 MAP 7 6 2 1 2 3 F 

O : N E U T R U N B A L A N C E A N D 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 

4 2 M C L Y E D E N U M 9 5 R E S O N A N C E P A R A M E T E R S 

1 0 . 0 KEV M.KAWAI NIG 

a : RESONANCE ENERGY. NEUTRON WIDTH. RADIATIVE WIDTH. 
S P I N AND ORBITAL ANGULAR MOMENTUM WANTED. 

C: FOR BURN-UP CALCULATIONS. 
M: NEW REQUEST. 

4 2 M O L Y B D E N U M 9 7 R E S O N A N C E P A R A M E T E R S 

1 0 . 0 KEV M . K A W A I N I G 

Q : R E S O N A N C E E N E R G Y , N E U T R C N W I D T H , R A D I A T I V E W I D T H , 
S P I N AND O R B I T A L A N G U L A R MOMENTUM W A N T E D . 

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

45 



42 MOLYBDENUM 9 9 CAPTURE CROSS SECTION 

6 3 2 1 . 0 0 MV 1 . 0 0 KEV DEI 
FEiNER 

BET 
KAP 

6 33 2 5 . 3 MV 

O: RADIOACTIVE TARGET 66 HR 
RESONANCE PARAMETERS ALSO WANTED. 

A : ACCURACY -
10 PERCENT I F S IGMA>100 BARNS, 20 PERCENT I F 
1 0 - 1 0 0 BARNS. 

ENERGIES ABOVE 1 EV CF INTEREST TC GIVE -
10 PERCENT I N R I I F > 1 0 0 0 BARNS. 20 PERCENT I F 
1 0 0 - 1 0 0 0 BARNS. 

O: DECAYS TO IMPORTANT F I S S I C N PRODUCT. 

W.H.WALKER 

A: ACCURACY REQUIRED 6 0 0 B . 
c: F I S S I O N PRODUCT. UNKNOWN CROSS SECTION. 

6 5 1 8 0 3 R 

43 TECHNETIUM 99 RESONANCE PARAMETERS 

1 0 . 0 KEV M.KAWAI NIG 

a : RESONANCE ENERGY, NEUTRCN WIDTH, R A D I A T I V E WIDTH, 
S P I N AND ORBITAL ANGULAR MOMENTUM WANTED. 

O: FOR BURN-UP CALCULATICNS. 
TO RESOLVE DISCREPANCIES EETWEEN D IFFERENTIAL AND 
INTEGRAL OATA. 

M: NEW REQUEST. 

44 RUTHENIUM 101 RESONANCE PARAMETERS 

6 3 5 1 0 . 0 KEV M.KAWAI N I G 

O: RESONANCE ENERGY, NEUTRCN WIDTH, R A D I A T I V E 
S P I N AND ORB1ATL ANGULAR MOMENTUM WANTED. 

O: FOR BURN-UP CALCULATION. 
M: NEW REQUEST. 

44 RUTHENIUM 102 RESONANCE PARAMETERS 

6 3 6 1 5 . 0 KEV 10 .OX S . 1 I J IM A 
H.MATSUNOBU 

NIG 
SAE 

0 : RESONANCE ENERGY. NEUTRCN WIDTH , RACI ATIVE WIDTH. 
S P I N AND ORBITAL MOMENTUM WANTED, 

o : FOR FAST REACTOR BURN-UP CALCULATICNS 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

44 RUTHENIUM 103 CAPTURE CROSS SECTION 

6 3 7 2 5 . 3 MV w . H . WALKER 

A : 
o : 

ACCURACY REQUIRED 35 B . 
F I S S I O N PRODUCT. UNKNOWN CROSS S E C T I O N . 

6 3 8 1 0 0 . EV 

6 3 9 1 0 . 0 KEV 

5 0 0 . KEV 

1 0 0 . KEV 

JAP S . I I J I M A 
H.MATSUNOBU 

NIG 
SAE 

0 : EXPERIMENTAL DATA REQUIRED. 
C : FOR FAST REACTOR BURNUP CALCULAT1CN.40 CAYS T ( 1 / 2 1 

NO D I F F E R E N T I A L OR INTEGRAL DATA E X I S T . 
VERY LARGE DISCREPANCIES BETWEEN EVALUATIONS. 

SCHENTER HED 8 0 1 2 7 2 R 

a : RADIOACTIVE TARGET 3 5 . 4 DAY 
A: ACCURACY DETERMINATION SHOULD REFLECT FAST REACTOR 

FLUX WEIGHTING SPECTRUM. 
O: FOR CALCULATIONS OF R E A C T I V I T Y AND BURN-UP I N FAST 

REACTORS. 

4 4 R U T H E N I U M 1 0 4 NEUTRCN RESONANCE PARAMETERS 

1 5 . 0 KEV S . I I J IMA 
H.MATSUNOBU 

N IG 
SAE 

8 12024N 

a : RESONANCE ENERGY, NEUTRON WIDTH. RAC1 AT 1VE 
S P I N ANO ORBITAL MOMENTUM WANTED, 

o: FOR FAST REACTOR BURN-UP CALCULATICNS 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

44 RUTHENIUM 106 CAPTURE CROSS SECTION 

641 2 5 . 3 MV S .A • SKVOR TSOV 
O . A . M I L L E R 

KUR 
KUR 

O: ALSO WANTED FOR . 0 6 EV INCIDENT NEUTRCNS. 
OJ FOR ASSAY OF U ANO PU I N FUEL ELEMENTS FROM 

F I S S I O N PRODUCT GAMMA R A D I A T I O N . 

642 1 . 0 0 KEV 1 . 0 0 MEV SCHENTER HED 8 0 1 2 7 3 R 

Q: RADIOACTIVE TARGET 36 7 DAY 
A: ACCURACY DETERMINATION SHOULD REFLECT FAST REACTOR 

FLUX WEIGHTING SPECTRUM. 
O: FOR CALCULATICNS OF R E A C T I V I T Y AND EURN-UP I N FAST 

REACTORS. 

4 6 



4 5 R H O D I U M 1 0 3 N E U T R O N INELAST IC CROSS SECTION 

1 0 . 0 MEV 

5 0 0 . K E V 

S T A T U S -

1 5 . 0 MEV 

1 5 . 0 MEV 

3 0 . 0 MEV 

1 0 . 0 MEV 

5 . 0 * 

M . K U E C H L E 6S24 77R 

o: CROSS SECTION LEADING TO ISOMERIC STATE AFTER 
GAMMA D E - E X C I T A T I O N I S WANTED. 

O: THRESHOLD DETECTOR. 

H . K U E S T E R S 

0 : P R O D U C T I O N UF I S O M E R . 
E V A L U A T I O N W A N T E D . 

7921 SIR 

MCELROY HED 

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 . 

0 : FOR F M I T D O S I M E T R Y . 

MCGARRY NBS 

A : I N C I D E N T ENERGY R E S O L U T I O N : 1 C . P E R C E N T . 
0 4 R E A C T O R P R E S S U R E V E S S E L D O S I M E T R Y . 

A B S O L U T E MEASUREMENT N E E D E D . 
M : NEW R E Q U E S T . 

-STATUS 

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

4 5 R H O D I U M 1 0 3 N E U T R C N C A P T U R E CROSS S E C T I O N 

6 4 7 1 . 0 0 MV 1 . 0 0 K E V 5 . 0 * DEN C . F . H O E J E R U P 

6 4 8 1 0 . C MV 5 . 0 0 KEV 

0 : WANTED FUR F I S S I C N PRODUCT C A L C U L A T I O N S . 

H . T E L L I E R SAC 

A : QUOTED ACCURACY AT 2 STANCARO 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 . 

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 

6 4 9 1 0 . C MV 5 0 0 . EV W . H . W A L K E R CRC 

A : ACCURACY 5 . P E R C E N T TO 1 0 E V , 2 0 P E R C E N T A B C V E . 
0 : A V A I L A B L E D A T A S U G G E S T L A R G E R E S O N A N C E NEAR 

C A D M I U M C U T - O F F . 
A D D I T I O N A L D A T A N E E D E D TC D E T E R M I N E C E P E N D A N C E ON 

N E U T R O N T E M P E R A T U R E ANO 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 4 R E S O N A N C E P A R A M E T E R S 

6 5 0 1 5 . 0 KEV M . K A W A I N I G 

Q : R E S O N A N C E E N E R G Y . N E U T R O N W I D T H . R A D I A T I V E W I D T H . 
S P I N AND O R B I T A L ANGULAR MOMENTUM W A N T E D . 

C : F U 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 6 P A L L A D I U M 1 0 5 NEUTRON RESONANCE PARAMETERS 

1 0 . 0 K E V S . I 1 J I M A 
H.MATSUNOBU 

NIG 
SAE 

Q : R E S O N A N C E E N E R G Y , N E U T R C N W I D T H , F A C I A T L V C W I D T H . 
S P I N ANO O R B I T A L MUMENTUM W A N T E D . 

0 : 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 : 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 6 P A L L A D I U M 1 0 6 N E U T R O N R E S C N A N C E P A R A M E T E R S 

1 5 . 0 KEV M . K A W A I N I G 

a : R E S O N A N C E E N E R G Y , N E U T R O N W I D T H . R A L I A T 1 V E W I D T H . 
S P I N ANO O R B I T A L ANGULAR MOMENTUM W A N T E D . 

C : F 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 6 P A L L A D I U M 1 0 7 N E U T R O N CAPTURE CROSS SECTION 

6 5 3 2 5 . 2 MV 

6 5 4 5 0 0 . EV 5 0 0 . KEV 10.0* 

W . H . W A L K E R 

A: ACCURACY REQUIRED 10 BARNS. 
o : P U F I S S I O N P R O D U C T • UNKNOWN CROSS S E C T I O N . 

6 5 1 8 0 6 6 

S . 1 1 J I M A 
H . M A T S U N O B U 

N I G 
S A L 

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 . 
E V A L U A T I O N S ARE VERY D I S C R E P A N T . 

6 5 5 1 . 0 0 KEV 1 . 0 0 MEV SCHENTER H E D 8 0 1 2 7 4 R 

Q : R A D I O A C T I V E T A R G E T 6 . 5 X ( 1 C * * 6 ) 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 . 
C : F O R 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 . 
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47 SILVER 1 OS NEUTRON CAPTURE CROSS SECTION 

3 . 0 0 KEV 1 . 0 0 MEV FR E .F CRT CAD 

O: REACTOR CALCULATIONS 

STATUS-

UNOER CONTINUOUS REVIEW Br NEANOC. SEE APPENDIX A. 

4 8 CADMIUM 113 NEUTRCN CAPTURE CROSS SECTION 

6 5 7 UP TO 1 0 0 . EV 5 . 0 * FR H . T E L L I E R 

A: QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
O: CONTROL AND POISON. 

48 CADMIUM 113 TOTAL PHOTON PRODUCTION CROSS SECTION 

6 5 8 2 5 . 2 MV 1 . 0 0 KEV B.OUCHEM1N SAC 8 3 2 0 1 7 F 

0 : GAMMA SPECTRA REQUIRED. 
A: ENERGY RESOLUTION OF 250 KEV FCR GAMMA RAYS 

LESS THAN 1 MEV ANO 500 KEV FCR ENERGIES GREATER 
THAN 1 MEV. QUOTED ACCURACY AT 2 STANDARD 
D E V I A T I O N S . 

O: FOR REPROCESSING PLANT SHIELDING CALCULATION. 
EVALUATION MAY BE S U F F I C I E N T . 

M: NEW REQUEST. 

49 INDIUM 115 SPECIAL QUANTITY (DESCRIPT ION BELOW) 

65S 5 0 0 . KEV 1 0 . 0 MEV Y .OKA TDK 7S2060R 

Q.- EXPERIMENTAL DATA WANTED FOR ( G . G ' J REACTION. 
0 : FOR CORRECTION UF I N - 1 1 5 M PRODUCTION THROUGH 

I N - l 1 5 ( N . N ' 1 I N - l 1 5 M , FCR REACTOR SHIELDING ANC 
DOSIMETRY APPL ICAT IONS. 

4 9 INDIUM 115 INELASTIC CROSS SECTION 

1 5 . 0 MEV M.KUECHLE 

1 5 . 0 MEV 

2 .OX 

Q: CROSS SECTION LEADING TO ISOMERIC STATE AFTER 
GAMMA D E - E X C I T A T I O N IS NEEDED. 

O: THRESHOLD DETECTOR. 

NEUTRON DOSIMETRY GROUP GEL 7421 ICR 

O: PRODUCTION OF I N - 1 1 5 ( 4 . 5 HOUR) 1SCKEF. 
AVERAGE CROSS SECTION IN A U - 2 3 5 F I S S I O N SPECTRUM 

D E S I R E D . 
0 : FOR NORMALIZATION OF AVERAGE CRCSS SECTIONS FCR 

DOSIMETRY PURPOSES. 

H .KUESTERS 

O: PRODUCTION OF ISOMER. 
EVALUATION WANTED. 

UNDER CONTINUOUS REVIEW BY INDC. SEE APPENDIX A . 

2 5 . J MV 

TOTAL CROSS SECTION 

1 5 . 0 MEV H.SHANKAR SINGH KAL 

o: FOR I M P U R I T I E S ESTIMATIONS I N THE FUELS 
M: NEW REQUEST. 

CAPTURE CROSS SECTION 

2 5 . 3 MV 1 5 . 0 MEV R.SHANKAR SINGH KAL 

0 : FOR I M P U R I T I E S ESTIMATIONS IN THE FUELS 
M: NEW REQUEST. 

ENERGY-ANGLE 0 1 F F . NEUTRON-EM1SSI ON CROSS SECTION 

8 3 3 0 4 E R 

6 6 5 1 5 . 0 MEV 3 5 . 0 MEV DOR AN HED 

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 . 
FCR MATERIAL CANAGE CALCULATIONS. 

6 6 6 9 . 0 0 MEV 1 5 . 0 MEV 

DATA NEEDED FOR SHIELDING ANO NEUTRON 
TRANSPORT CALCULATIONS. 

TOTAL PROTON PRODUCTION CROSS SECTION 

6 6 7 9 . 0 0 MEV 1 5 . 0 MEV USA DORAN HED 

O: FOR MATERIAL DAMAGE CALCULATIONS. 

7d102SF 
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TOTAL PROTON PRODUCTION CROSS SECTION (CONT1NUEC) 

668 1 5 . 0 MEV 3 0 . 0 MEV USA DORAN HED 

0 : FOR MATERIAL DAMAGE CALCULATIONS. 

7 8 1 2 3 I F 

TOTAL ALPHA PRODUCTION CROSS SECTICN 

665 9 . 0 0 MEV 1 5 . 0 MEV 3 USA DORAN HEO 

0 : FOR MATERIAL DAMAGE CALCOLATICNS. 

781214F 

670 1 5 . 0 MEV 3 0 . 0 MEV 3 USA DORAN HED 

0 : FOR MATERIAL DAMAGE CALCULATIONS. 

50 T I N 126 NEUTRCN CAPTURE CROSS SECTION 

671 2 5 . 3 MV W.H.WALKER 

A: ACCURACY REQUIRED 120 BARNS. 
0 : F I S S I O N PRODOCT. UNKNOWN CROSS SECTICN. 

51 ANTIMONY 124 N E U T R O N CAPTURE CROSS SECTION 

672 2 5 . 3 MV K . N 1 S H I M U R A J A E 792062R 

Q: EXPERIMENTAL DATA REQUIRED. 
C: FOR ESTIMATION OF SB 124 PRODUCTION IN SB-EE 

NEUTRON SOURCE. 
VERY LARGE DISCREPANCIES EXIST AMCNG EXPERIMENTAL 
OATA. 

51 ANTIMONY 125 CAPTURE CROSS SECTION 

673 2 5 . 3 MV W.H.WALKER 

A: ACCURACY REQUIRED 300 BARNS. 
O: F I S S I O N PRODUCT. UNKNOWN CROSS SECTIoN. 

51 ANTIMONY 127 CAPTURE CROSS SECTION 

674 2 5 . 3 MV W .H.WALKER 

A: ACCURACY REQUIRED 4 0 0 0 BARNS, 
o : F I S S I C N PRODUCT. UNKNOWN CROSS SECTICN. 

52 TELLURIUM 127 CAPTURE CROSS SECTICN 

675 1 . 0 0 MV 1 . 0 0 EV 

Q: 105 DAY ISOMER 
THERMAL AVERAGE OR 0 . 0 2 b EV VALUE USEFUL. 

0 : FOR CALCULATION OF F I S S I O N PRODUCT POISONS. 

676 2 5 . 3 MV W.H.WALKER 

o : FOR THE ISOMERIC STATE ( 1 0 5 0 ) . 
A: ACCURACY REQUIRED 900 BARNS. 
G: F I S S I C N PRODUCT. 

52 TELLURIUM 129 CAPTURE CROSS SECTION 

677 2 5 . 3 MV -I W . H . W A L K E R CRC 

o : F O R T H E I S O M E R I C S T A T E ( 3 3 D J . 
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 . 
0 : F I S S I C N P R O D U C T . 

53 ICDINE 127 

678 1 0 . 0 MEV 1 4 . 6 MEV NEUTRCN DOSIMETRY GROUP GEL 

O: FOR NEUTRCN DOSIMETRY USING SPECTRUM UNFOLDING 
METHODS. 

MORE THAN 25 PERCENT DISCREPANCY BETWEEN INTEGRAL 
ANO DIFFERENTIAL MEASUREMENTS. 

53 IODINE 129 CAPTURE CROSS SECTION 

675 1 0 . 0 MV 1 . 0 0 MEV 20 .OX H.KUESTERS 

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

680 1 0 0 . EV 5 0 0 . KEV 20.OX 2 JAP S . I U I M A NIG 
H.MATSUNOBU SAE 

Q: EXPERIMENTAL DATA ARE SCARCE. 
C: FOR FAST REACTOR BURN-UP CALCULATIONS 
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53 IOD INE 129 RESONANCE PARAMETERS 

6 6 1 1 0 0 . EV 5 0 0 . KEV S . I I J I M A 
H.MATSUNOBU 

NI G 
SAE 

B12037N 

O: RESONANCE ENERGY. NEUTRCN WIDTH, RACIAT IVE WICTh . 
S P I N ANO ORBITAL MOMENTUM WANTED. 

C: FOR FAST REACTOR BURN-UP CALCULATIONS 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

53 ICO 1NE 133 NEUTRON CAPTURE CROSS SECTION 

682 1 . 0 0 MV l . C C KEV D E I BET 

O: RADIOACTIVE TARGET 2 0 . 8 HR 
A: ACCURACY 10 PERCENT I F SIGMA>900C BARNS. 

ABOVE 1 EV WANT R I TO 20 PERCENT I F I N RANGE 
9 0 0 0 - 9 0 . 0 0 0 BARNS. TC 10 PERCENT I F LARGER, 

o : FOR CALCULATION OF F I S S I C N PRODUCT POISONS. 

53 IODINE 135 GAMMA RAY Y I E L D 

H .SHIMOJIMA TOS 7620C4N 

0 : Y I E L D PER D IS INTEGRATION CF 5 2 7 . 1 1 3 2 . 1 2 6 0 AND 1458 
KEV GAMMA RAYS REQUIRED. 

(FCLLCWING BETA CECAY EVENT) 
O: DETECTION OF F A I L E D FUEL 

54 XEN6N 124 NEUTRON CAPTURE CROSS SECTION 

6 8 4 2 5 . 3 MV 1 0 . 0 KEV RAWLINS 8011C7R 

O: NEED BETTER MEASUREMENTS OF RESONANCE PARAMETERS 
FROM THERMAL TO 10 KEV FOR ISOTCPES USED IN 
GAS-TAGGING OF F F T F . 

54 XENON 126 CAPTURE CROSS SECTION 

685 2 5 . 3 MV 10.0 KEV RAWL INS EC 11CSR 

O: NEED BETTER MEASUREMENTS CF RESONANCE PARAMETERS 
FROM THERMAL TO 10 KEV FOR ISOTOPES USED I N 
GAS-TAGGING OF F F T F . 

54 XENON 128 CAPTURE CROSS SECTION 

6 8 6 2 5 . 3 MV 1 0 . 0 KEV 

O: NEED BETTER MEASUREMENTS CF RESONANCE PARAMETERS 
FROM THERMAL TO 10 KEV FOR ISOTCPES USED I N 
GAS-TAGGING OF F F T F . 

54 XENON 129 CAPTURE CROSS SECTION 

6 8 7 2 5 . 2 MV 1 0 . 0 KEV 

O: NEED BETTER MEASUREMENTS CF RESONANCE PARAMETERS 
FROM THERMAL TO 10 KEV FOR ISOTCPES uScD I N 
GAS-TAGGING OF F F T F . 

54 XENON 131 CAPTURE CROSS SECTION 

6 8 8 1 0 . 0 MV 

6 8 9 4 . 0 0 KEV 

6 9 0 1 . 0 0 KEV 

5 . 0 0 KEV 

50 C• KEV 

1 . 0 0 MEV 

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 CALCULATIONS. 

S . l 1 J I M A 
H.MATSUNOBU 

N IG 
SAE 

O: FOR FAST REACTOR BURNUP CALCULATIONS. 
RESONANCE PARAMETERS ARE KNOWN UP TC 4 KEV. 

M: SUBSTANTIAL M O D I F I C A T I O N S . 

SCHENTER HED 8 0 1 2 7 7 R 

A: ACCURACY DETERMINATION SHCULO REFLECT FAST REACTCR 
FLUX WEIGHTING SPECTRUM. 

O: FOR CALCULATIONS OF R E A C T I V I T Y ANO EURN-UP IN FAST 
REACTORS. 

54 XENUN 132 NEUTRCN CAPTURE CROSS SECTION 

£91 1 0 0 . EV 5 0 0 . KEV S . l I J IMA 
H.MATSUNOBU 

NIG 
SAE 

o: FOR FAST REACTOR BURN-UP CALCULATIONS 

54 XENON 1 3 2 RESONANCE PARAMETERS 

6 9 2 UP TO 4 0 . 0 KEV 20 .OX 2 JAP S . I I J I M A NIG O12039N 
H.MATSUNOBU SAE 

C: ONLY 5 LEVELS BELOW 3 . B 5 KEV ARE KNCWN 
RESONANCE ENERGY, NEUTRON WIDTH, R A D I A T I V E WIDTH, 
S P I N ANO ORBITAL MOMENTUM WANTED. 

O: FOR FAST REACTOR BURN-UP CALCULATIONS 
M: SUBSTANTIAL M O D I F I C A T I O N S . 
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54 XENON 133 NEUTRON CAPTURE CROSS SECTION 

6 9 3 1 . 0 0 MV 1 . 0 0 K E V DEN C . F . H C E J E R U P R I S 

O: W ANTED FOR F I S S I O N PRODUCT CALCULATIONS. 

694 1 . 0 0 MV 5 . 0 0 KEV 

0 : RADIOACTIVE TARGET 5 . 2 9 DAY 
THERMAL CROSS SECTION AND R I W ANT ED. 

0 : FOR F I S S I O N PRODUCT POISON CALCULATIONS. 

54 XENON 134 RESONANCE PARAMETERS 

4 0 . 0 KEV M . K A U A I NIG 

o: 
M : 

RESONANCE ENERGY, NEUTRON WIDTH. RADIAT IVE WIDTH. 
S P I N AND ORBITAL ANGULAR MOMENTUM WANTED. 
VERY FEW EXPERIMENTAL OATA. 
FOR BURN-UP CALCULATICNS. 
NEW REQUEST. 

54 XENON 135 CAPTURE CROSS SECTION 

6 5 6 1 0 . 0 MV 5 . 0 0 KEV H . T E L L I E R 

QUOTED ACCURACY AT 2 S T A N D A R D D E V I A T I O N S . 
R E A C T O R C A L C U L A T I O N S . 

6 5 7 1 . 0 0 MV 5 . 0 0 EV DE I 

R A D I O A C T I V E T A R G E T 9 . 1 7 HR 
THERMAL CROSS SECTION WANTED TO 2 PERCENT. 
FOR F I S S I O N PRODUCT POISON CALCULATIONS. 

C 9 8 5 . 0 0 EV 5 . 0 0 KEV 

6 9 5 1 . 0 0 MV 5 . 0 0 EV 

c : RADIOACTIVE TARGET 9 . 1 7 HR 
A : T H E R M A L C R O S S S E C T I O N WANTED TO 2 P E R C E N T . 
A : FOR F I S S I C 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 . 

0 : RADIOACTIVE TARGET 9 . 1 7 HR 
A: THERMAL CRCSS SECTION WANTED To 2 PERCENT, 
o: FOR FISSICN PRODUCT POISON CALCULATICNS. 

54 XENON 135 TOTAL PHOTON PRODUCTION CROSS SECTION 

TOO 2 5 . 3 MV 1 . 0 0 KEV 2 0 . OX B . D U C H E M I N SAC 

Q: GAMMA SPECTRA REQUIRED 
A: ENERGY RESOLUTION OF 250 KEV FOR GAMMA RAYS LESS 

THAN 1 ME V ANO 5 0 0 KEV FOR ENERGIES GREATER THAN 
1 MEV. 

o : FOR INSTRUMENTATION AND SHIELDING CALCULATICNS 
EVALUATION MAY BE S U F F I C I E N T 

54 XENON 135 ENERGY D I F F . PHOTON-PRODUCT ION CRCSS SECTION 

701 2 5 . 3 MV F E I N E R KAP 

Q: RADIOACTIVE TARGET 9 . 1 7 HR 
FCR GAMMA ENERGIES 1 - 8 MEV. 

A: ACCURACY RANGE 1 0 . TO 2 0 . PERCENT. 
GAMMA-ENERGY RESOLUTION - 1 0 - 2 0 PERCENT. 

O: FOR GAMMA SHIELDING AND HEAT CALCULATICNS. 

55 CESIUM 122 NEUTRON CAPTURE CRCSS SECTION 

702 2 5 . 3 MV S.A.SKVORTSUV 
O . A . M I L L E R 

KUR 
KUR 

Q: ALSO WANTED FOR . 0 6 EV INCIDENT NEUTRONS. 
c : FOR ASSAY UF U AND PU I N FUEL ELEMENTS FROM 

F I S S I O N PRODUCT GAMMA R A D I A T I O N . 

5 5 C E S I U M 1 3 4 CAPTURE CROSS SECTION 

CCP S . A . S K V O R T S O V KUR 
C . A . M I L L E R KUR 

C: ALSO WANTED FCR . 0 6 EV INCIDENT NEUTRONS. 
O: FOR ASSAY OF U AND PU I N FUEL ELEMENTS FR CM 

F I S S I O N PRODUCT GAMMA R A O I A T I C N . 

2 5 . 3 MV 3 .OX 1 JAP H.OKA SHIT A JAE 7 2 2 0 2 2 N 

0 : RESONANCE INTEGRAL ALSC WANTED, 
o : FOR BURN UP CALCULATION FROM NCN-DESTFUCTIVE 

MEASUREMENT. 

2 5 . 3 MV 1 0 . 0 MEV 2 0 . X 1 JAP K.TASAKA JAE 7 6 2 0 2 4 N 

o: CROSS SECTION VALUES AT HIGHER NEUTRON ENERGIES 
ARE NEEDED,AS WELL AS AT THERMAL ENERGY. 

A: 10 PER CENT ACCURACY FCR 2 5 . 3 MV. 
2G PER CENT ACCURACY FCR HIGHER ENERGY REGION. 

C I BURN-UP DETERMINATION BASED ON ABSOLUTE 
MEASUREMENT OF A C T I V I T Y RATIO C S - 1 3 4 / C S - 1 3 7 
EST IMATION OF THE DECAY POWER OF F I S S I O N PRODUCTS 
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55 CESIUM 1 CAPTURE CROSS SECTION (CONTINUED! 

706 1 0 . 0 MV 1 . 0 0 MEV GER H.KUESTERS 

O : M E A S U R E M E N T 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 . 

55 CESIUM 135 NEUTRON CAPTURE CRUSS SECTION 

707 1 0 0 . EV 5 0 0 . KEV 10 . 0 * S . I I J I M A 
H.MATSUNOBU 

N IG 
SAE 

O: FOR FAST REACTOR BURNUP CALCULATICNS. 
EVALUATIONS ARE VERY DISCREPANT. 

7 0 6 1 . 0 0 KEV I . 0 0 MEV 20 . X SCHENTER HEO 

0 : RADIOACTIVE TARGET 3 . 0 X ( 1 0 * * 6 > YR 
A : ACCURACY DETERMINAT 1 UN SHOULD REFLECT FAST 

FLUX WEIGHTING SPECTRUM, 
o : FOR CALCULATIONS OF R E A C T I V I T Y AND Buf iN-UP 

REACTORS. 

REACTOR 

55 CESIUM 135 RESONANCE PARAMETERS 

709 1 0 0 . EV 5 0 0 . KEV 10 . 0 X S . I I J I M A 
H.MATSUNOBU 

NIG 
SAE 

0 : RESONANCE ENERGY. NEUTRON WIDTH. RAC1ATIVE WIDTH. 
S P I N AND ORBITAL MOMENTUM WANTED. 

0 : FOR FAST REACTOR BURN-UP CALCULATIONS 

55 CESIUM 137 NEUTRON CAPTURE CROSS SECTION 

710 2 5 . 3 MV 10 .OX S.A.SKVOR T SOV 
O . A . M I L L E R 

KUR 
KUR 

7 0 4 0 1 3 N 

0 : ALSO WANTED FOR . 0 6 EV INC IDENT NEUTRCNS. 
o : FOR ASSAY OF U AND PU I N FUEL ELEMENTS FROM 

F I S S I O N PRODUCT GAMMA F A 0 1 A T I C N . 

56 EAR IUM 137 NEUTRON RESONANCE PARAMETERS 

1 0 . 0 KEV M.KAWAI M G 

a : RESONANCE ENERGY, NEUTRON WIDTH. R A D I A T I V E w l D T H . 
S P I N AND ORBITAL ANGULAR MOMENTUM WANTED. 

0 : FOR BURN-UP CALCULATIONS. 
FOR BURN-UP CALCULATIONS. 

m: NEW REQUEST. 

56 BARIUM 140 NEUTRON CAPTURE CROSS SECTION 

712 2 5 . 3 MV S.OX S • A . SKVORTSOV 
O . A . M I L L E R 

KUR 
KUR 

7C4015N 

ALSO WANTED FOR . 0 6 EV INCIDENT NEUTRCNS. 
FOR ASSAY OF U AND PU I N FUEL ELEMENTS FROM 

F I S S I O N PRODUCT GAMMA R A D I A T I O N . 

57 LANTHANUM 140 GAMMA RAY Y IELD 

S.A.SKVORTSOV 
G - A . M I L L E R 

KUR 
KUR 

7 0 4 0 1 6 N 

c: Y I E L D OF GAMMA QUANTA PER BETA DECAY EVENT WANTED 
FOR 3 2 3 . 8 AND 8 1 5 . 8 KEV GAMMAS, 

o : FOR ASSAY OF U ANO PU IN FUEL ELEMENTS FROM 
F I S S I O N PRODUCT GAMMA R A D I A T I O N . 

58 CERIUM 144 GAMMA RAY Y I E L D 

S.A.SKVORTSOV 
O . A . M I L L E R 

KUR 
KUR 

704 C 16 N 

o: Y I c L D OF GAMMA QUANTA PER BETA DECAY EVENT WANTED 
FOR 1 3 3 . 5 KEV GAMMA. 

0 : FUR ASSAY OF U AND PU I N FUEL ELEMENTS FROM 
F I S S I C N PRODUCT GAMMA R A D I A T I O N . 

58 CERIUM 144 NEUTRCN CAPTURE CROSS SECTION 

715 1 0 . 0 KEV 1 0 0 . KEV SCHENTER HED 6C1279R 

a : RADIOACTIVE TARGET 2 8 4 DAY 
A: ACCURACY DETERMINATION SHOULD REFLECT FAST REACTCR 

FLUX WEIGHTING SPECTRUM. 
0 : FOR CALCULATIONS OF R E A C T I V I T Y ANU BURN-UP IN FAST 

REACTORS. 

60 NEGDYMIUM 146 CAPTURE CROSS SECTION 

716 5 0 0 . EV 200. KEV 20.OX M.SALVATORES 732075R 

c : 
M: 

FOR FAST REACTOR CALCULATIONS. 
SUBSTANTIAL M O D I F I C A T I O N S . 
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60 NEODYMIUM 147 CAPTURE CROSS SECTION 

717 1 . 0 0 MV 1 . 0 0 KEV FEINER KAP 

RADIOACTIVE TARGET 11 DAY 
THERMAL CROSS SECTION AND R I WANTED. 
ACCURACY RANGE 5 . TO 1 0 . PERCENT. 

718 1 . 0 0 MV 1 . 0 0 KEV 

O: RADIOACTIVE TARGET I I DAY 
THERMAL CROSS SECTION AND R I WANTED. 

A: ACCURACY RANGE 5 . TO 1 0 . PERCENT. 

719 2 5 . 3 MV W.H.WALKER 

A: REQUIRED WITH 350 BARN ACCURACY. 
U: F I S S I C N PRODUCT WITH UNKNOWN CROSS SECTION. 

7 2 0 1 . 0 0 MV 1 . 0 0 KEV 5 . O X C . F . H O E J E R U P 

c : WANTED FOR F I S S I O N PRCDUCT CALCULATIONS. 

721 1 0 . 0 MV 5 . 0 0 KEV 10 .OX H . T E L L I E R 732076R 

A: QUOTED ACCURACY AT 2 STANCARD D E V I A T I O N S . 
0 : BURN UP P H Y S I C S . 

60 NtODYMlUM 148 CAPTURE CROSS SECTION 

722 5 0 0 . EV 2 0 0 . KEV 20 .OX M.SALVATORES 

6 1 PftOMETHIUM 147 

o: FUR FAST REACTOR CALCULATIONS. 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

NEUTRON CAPTURE CROSS SECTION 

723 1 . 0 0 «v 1 . 0 0 KEV 5 . O X DEN C.F.HOE JERUP RIS 
o: WANTED FUR FISSION PRODUCT CALCULATIONS. 

71204 7f. 

724 1 0 0 . EV 5 0 0 . KEV 10 .OX S . 11 J IMA 
H.MATSUNOBU 

NIG 
SAE 

725 1 . 0 0 KEV 1 . 0 0 MEV 1 0 . X SCHENTER HED dO1280R 

0 : RADIOACTIVE TARGET 2 . 6 2 3 4 YR 
A: ACCURACY DETERMINATION SHOULD REFLECT FAST REACTCR 

FLUX WEIGHTING SPECTRUM. 
C: FOR CALCULATICNS OF REACTIV ITY AND EUKN-UP IN FAST 

REACTORS. 

61 FROMETH1UM 148 NEUTRON CAPTURE CROSS SECTION 

726 1 . 0 0 MV 1 . 0 0 KEV 1 0 . X DEI BET 

a : RADIOACTIVE TARGET 5 . 3 7 DAY 
THERMAL CRCSS SECTION AND R I WANTED. 
LOOK FOR 1/V ABOVE 1 EV. 

a : FOR CALCULATION OF F I S S I C N PRCDUCT PCISONS. 

727 1 . 0 0 MV 1 . 0 0 EV 1 0 . X 

u: RADIOACTIVE TARGET 5 . 3 7 DAY 
THERMAL CRCSS SECTION AND R l WANTED. 

0 : FOR CALCULATION OF F I S S I C N PRODUCT POISONS. 

728 1 C . 0 MV I . 0 0 MEV 2 0 . O X H.KUESTERS KFK 

TARGET IN METASTABLE STATE. 
MEASUREMENT WANTED 
FuR THERMAL REACTORS. 

61 ERCMETHIUM 151 CAPTURE CROSS SECTION 

729 1 . 0 0 MV 1 . 0 0 KEV 1 0 . X DEI BET 

C: RADIOACTIVE TARGET 2 t i . 4 HP 
THERMAL CROSS SECTION AND R I WANTED. 

A: ENERGIES ABOVE 1 EV OF INTEREST TO GIVE R I TC 
10 PERCENT. 

O: FOR CALCULATION uF F I S S I C N PRCDUCT POISONS. 

6 2 SAMARIUM 147 CAPTURE CRuSS SECT luN 

730 5 0 0 . EV 2 0 0 . KEV 20 .OX M . S A L v A T O R t S CAD 

a : RELAT IVE VALUE VCRSUS ENERGY OR VALUE RELATIVE 
TC CAPTURE I N ANOTHER NUCLEUS SUCN AS U - 2 J 8 . 

0 : FOR FAST REACTCR CALCULATIONS. 
M: SUBSTANTIAL MOD I F ICAT IONS . 

62 SAMARIUM 149 CAPTURE CROSS SECTION 

73 1 1 . 0 0 MV 1 . 0 0 KEV 5 .OX DEN C . F . H C E J E R U P R I S 

u : WANTED FDR F I S S I O N PRODUCT CALCULATIONS. 
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6 2 S A M A R I U M 1 4 9 N E U T R C N C A P T U R E CROSS S E C T I O N (CONTINUED! 

732 2 5 . 0 KEV S . I I J I M A 
H.MATSUNOBU 

NIG 
SAE 

0 : FOR FAST REACTOR BURNUP CALCULATIONS. 
DISCREPANCY BETWEEN STEK CATA AND RECENT 
DIFFERENTIAL DATA. 
ONE ABSOLUTE DATA POINT AT 25 KEV REQUIRED. 

62 SAMARIUM 149 TOTAL PHOTON PRODUCTION CROSS SECTION 

733 2 5 . 3 MV 1 . 0 0 KEV B.DUCHEMIN SAC 6 1 2 0 6 C R 

U: GAMMA SPECTRA REQUIRED 
A: ENERGY RESOLUTION OF 250 KEV FOR GAMMA HAYS LESS 

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

o : FOR INSTRUMENTATION ANC SHIELDING CALCULATIONS-
EVALUATION MAY BE SUFFICIENT 

62 SAMARIUM 151 C A P T U R E CROSS S E C T I O N 

734 1 . 0 0 MV 

1 0 . 0 MV 

1 . 0 0 KEV 

5 . 0 0 KEV 

D E I B E T 

a : R A D I O A C T I V E T A R G E T 9 0 YR 
THERMAL CROSS SECTION AND RI WANTED. 

A: INCIDENT ENERGY RESOLUTION: 5 . PERCENT. 
ENERGIES ABOVE 1 EV OF INTEREST TO GIVE R I TO 

1C PERCENT. 
o: FUR CALCULATION OF F I S S I C N PRODUCT POISONS. 

H . T E L L I E R SAC 732 

A: QUOTED ACCURACY AT 2 STANDARD OEVI AT 1CNS. 
O: REACTOR CALCULATIONS. 

1 0 0 . EV 5 0 0 . KEV S . I I J I M A 
H • M A T S U N O B U 

NIG 
SAE 

O: FOR FAST REACTOR BURNUP CALCULATIONS. 
NO KEV DATA. 

1 0 . 0 MV 1 . 0 0 MEV GER H.KUESTERS KFK 

C: MEASUREMENT WANTED 

792225R 

1 . 0 0 KEV 1 . 0 0 MEV S C H E N T E R HED 801282K 
a : RADIOACTIVE TARGET 90 YR 
A: ACCURACY DETERMINATION SHOULD REFLECT FAST REACTOR 

FLUX WEIGHTING SPECTRUM. 
C: FOR CALCULATIONS OF REACTIVITY ANC BURN-UP IN FAST 

REACTORS. 

62 SAMARIUM 151 TOTAL PHOTON PRODUCTION CROSS SECTION 

739 2 5 . 3 MV 1 . 0 0 KEV B.DUCHEMIN SAC 

C: GAMMA SPECTRA REQUIREO 
A: ENERGY RESOLUTION OF 250 KEV FOR GAMMA RAYS LESS 

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

o : FOR INSTRUMENTATION ANC SHIELDING CALCULATIONS-
EVALUAT1UN MAY BE SUFFIC IENT 

6 2 S A M A R I U M 1 5 3 CAPTURE CROSS SECTION 

740 1 . 0 0 MV 

741 2 5 . 3 MV 

1 . 0 0 KEV D E I 
F E I N E R 

B E T 
K A P 

C: RADIOACTIVE TARGET 4 6 . 5 HR 
THERMAL CROSS SECTION AND R I WANTED. 

A: ACCURACY - 10 PERCENT IF S 1GMA>30,OOC BARNS. 
20 PERCENT I F LOWER. 

ENERGIES ABOVE 1 EV uF INTEREST TO GIVE -
10 PERCENT I N RI IF > 3 0 0 EARNo. 20 PERCENT IF 
3 0 - 3 0 0 BARNS, 

c : FOR CALCULATION OF F I S S I O N PRODUCT PCISUNS. 

nI W.H.WALKER CRC 6 9 1 8 1 

A: REQUIRED WITH A 10000 BARN ACCURACY. 
o: FISSION PRODUCT WITH UNKNOWN CROSS SECTICN. 

63 EUROPIUM 151 CAPTURE CROSS SECTION 

742 2 5 . 2 MV 5 . 0 0 KEV H . T E L L I E R 

A: QUOTED ACCURACY AT 2 STANDARD DbVI AT ICNS. 
O: REACTOR CALCULATIONS. 

743 1 . 0 0 KEV 

744 0 . 5 0 EV 

745 1 . 0 0 EV 

1 . 0 0 MEV 

5 . 0 0 KEV 

2 .CO MEV 

USA 

USA 

FR 

H E M M I G 

MUGHABGHAB 

M.SALVATORES 

DOE 

8NL 

CAD 

O: FOR FAST REACTOR CALCULATIONS. 
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 . 

741 OSSR 

761C76R 

7920 14R 
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6 3 E U R O P I U M 1 5 2 C A P T U R E CROSS S E C T I O N 

7 4 6 1 . 0 0 MV 1 . 0 0 K E V MUGHABGHAB 

Q4 R A D I O A C T I V E T A R G E T 1 3 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 AND RESONANCE 

I N T E G R A L . 

74 7 1 0 0 . EV 5 0 0 . K E V S . I I J I M A 
H . M A T S U N O B U 

NIG 
SAE 

8 1 2 0 4 IN 

04 NO KEV OATA 
O : FOR C O N T R O L ROD AND T H E R M A L REACTCR EURN UP 

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

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

7 4 8 1 0 0 . EV 5 0 0 . KEV 10 . O X S . I U I M A 
H . M A T S U N O B U 

NIG 
SAE 

Q : NO O A T A E X I S T E X C E P T THOSE BY V E R T E N E N J E ET A L 
< 1 9 7 7 1 I N 0 . 8 8 TO 1 7 EV 
R E S O N A N C E E N E R G Y , NEUTRON W I D T H , R A D I A T I V E W I D T H . 
S P I N AND O R B I T A L MOMENTUM W A N T E D . 

O : FOR CONTROL ROD ANO T H E R M A L REACTOR B U R N - U P 
C A L C U L A T I O N S . 

6 3 E U R O P I U M 1 5 3 CAPTURE CROSS S t C T I O N 

749 I . 0 0 MV 5 . 0 0 KEV MUGHAEGHAB BNL 6 7 1 0 6 4 R 

A : A C C U R A C Y RANGE 2 . TC 5 . P E R C E N T . 
ACCURACY - 2 P E R C E N T NEAR T H E R M A L . 5 P E R C E N T 

A B O V E . 
E N E R G I E S A B O V E 1 EV CF I N T E R E S T TC G I V E FIL TC 

10 P E R C E N T . 
C : F C R C A L C U L A T I C N OF F I S S I O N PRODUCT P O I S O N S . 

1 . 0 0 EV 5 . 0 0 KEV 1 0 . O X H . T E L L I E R 

A : QUOTED ACCURACY AT 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 . 

7 5 1 

7 5 2 

1 . 0 0 KEV 

1 . 0 0 EV 

1 . 0 0 MEV 

2 . 0 0 MEV 

5 . X 

1 0 . O X M . S A L V A T O R E 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 . 3 MV B L G L . L E E N D E H S 

0 : FOR BURN UP M E A S U R E M E N T S FROM N C N - D E S T R U C T I VE F U E L 
A N A L Y S L S . 

6 3 E U R O P I U M 1 5 3 N E U T R C N C A P T U R E R E S O N A N C E I N T E G R A L 

7 5 4 0 . 5 0 EV 1 . 0 0 MEV B L G L .LEENDtRS 812066N 
O : FOR BURN UP M E A S U R E M E N T S FROM N U N - O E S T R U C T I V E F U E L 

A N A L Y S L S . 

6 3 E U R O P I U M 1 5 4 C A P T U R E CROSS S E C T I O N 

7 5 5 2 5 . 3 MV H.OKASH1TA 

7 5 6 1 0 0 . EV 5 0 0 . KEV 

Q : R E S O N A N C E I N T E G R A L A L S O W A N T E D . 
0 : FOR BURN UP C A L C U L A T I O N FROM N O N - D E S T R U C T I V E 

M E A S U R E M E N T . 

S . 1 I J 1 M A 
H . M A T S U N O B U 

N I G 
SAE 

O : NO E X P E R I M E N T A L D A T A . 
O : FOR CONTROL ROD AND T H E R M A L REACTOR B O R N - U P 

C A L C U L A T I O N S 

7 5 7 2 5 . 3 MV L . L E E N D E R S 

Q : H A L F - L I F E A L S O R E Q U I R E D TC 1 P E R C E N T A C C U R A C Y . 
O : FOR BURN UP M E A S U R E M E N T S FROM N U N - D E S T R U C T I V E F U E L 

A N A L Y S L S . 

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 

7 5 8 1 0 0 . EV 5 0 0 . KEV S . 1 I J I M A 
H . M A T S U N O E U 

NIG 
SAE 

8 1 2 C 4 4 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 . 
R E S O N A N C E E N E R G Y . NEUTRON W I D T H , R A D I A T I V E W I D T H . 
S P I N AND O R B I T A L MOMENTUM W A N T E D . 

O : F U R CONTROL ROD AND T H E R M A L REACTOR B L R N - L P 
C A L C U L A T I O N S 

6 3 E U R O P I U M 1 5 4 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 5 9 0 . 5 0 EV 1 . 0 0 MEV L . L E E N D E R S 

O : F O R BURN 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 L S . 
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6 3 E U R O P I U M 1 5 5 GAMMA RAY Y I E L D 

K . T A S A K A JAE 

C4 Y I E L D PER D I S I N T E G R A T I O N OF 6 6 . 5 AND 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 ) 

0 : F O R BURN UP C A L C U L A T I O N FFIUM 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 CAPTURE CROSS SECTION 

7 6 1 1 . 0 0 MV 1 . 0 0 K E V DEN C .F .HCEJERUP R I S 

O: WANTED FOR F I S S I O N PRODUCT CALCULATIONS. 

7 6 2 1 0 0 . EV 5 0 0 . K E V S . I I J I M A 
H .MATSUNOBU 

NIG 
SAE 

Q: NO EXPERIMENTAL DATA 
O: FOR FAST REACTOR BURN-UP CALCULATIONS 

6 3 E U R O P I U M 1 5 5 NEUTRON RESONANCE PARAMETERS 

763 1 0 0 . t V 5 0 0 . KEV 2 0 . O X S . 1 I J I M A 
M . M A T S U N O B U 

N I G 
SAE 

G: I N S U F F I C I E N T RESONANCE DATA. 
RESONANCE ENERGY. NEUTRON WIDTH, RACI AT I VE WIDTh . 
S P I N AND ORBITAL MOMENTUM WANTED. 

C: FUR FAST REACTOR BURN-UP CALCULATIONS 

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

7 6 4 2 5 . 3 MV -J W . H . W A L K E R CRC T 

A : R E Q U I R E D W I T H A 7 0 0 BARN A C C U R A C Y . 
0 : F I S S I C N PRODUCT W I T H UNKNOWN CRCSS 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 CROSS S E C T I O N 

7 6 5 1 0 . 0 MV 5 . 0 0 KEV 5 . O X H . T E L L I E R 

A: QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S , 
a : CONSUMABLE POISON. 

7 3 2 C 8 6 R 

6 4 G A D O L I N I U M 1 5 7 CAPTURE CROSS SECTION 

7 6 6 1 . 0 0 MV 1 . 0 0 KEV 3 DEN C ,F .HOEJERUP R I S 7 1 2 0 5 1 R 

0 : WANTED FOR F I S S I O N PRODUCT CALCULATIONS. 

7 6 7 1 0 . 0 MV 5 . 0 0 K E V 5 . O X FR H . T E L L I E R 7 3 2 0 6 7 R 

A: QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
C: CONSUMABLE POISON. 

6 6 D Y S P R O S I U M 1 6 2 NEUTRCN TOTAL CROSS SECTION 

768 1 . 0 0 EV 1 0 . 0 EV MUGHABGHAB BNL 8 2 1 0 4 7 R 

A C C U R A C Y RANGE 4 . TO 1 0 . P E R C E N T . 
I N C I D E N T ENERGY R E S O L U T I O N : 1 . 5 P E R C E N T . 
T O T A L CROSS S E C T I O N MEASUREMENT ON A VERY T H I N 

O Y - 1 6 2 S A M P L E TO D E T E R M I N E WHETHER THE 5 . 4 EV 
R E S O N A N C E I S A D O U B L E T AND THE C O R R E S P O N D I N G 
A C C U R A T E R E S O N A N C E P A R A M E T E R S . SEE NEUTRON CROSS 
S E C T I O N S V O L . 1 . P A R T B . F O U R T H E D I T I C N . 

NEW R E Q U E S T . 

6 5 T H U L I U M 1 6 9 

7 6 5 8 . 0 0 MEV 2 5 . 0 MEV 6 0 1 0 2 I F 

A : ACCURACY RANGE 1 0 . TC 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: 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 THULIUM 165 

7 7 0 1 5 . 0 MEV 3 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: S U B S T A N T I A L M O D I F I C A T I O N S . 

65 THULIUM 165 

7 7 1 4 0 . 0 MEV 

a : ACT IVAT ION IS REQUIRED, 
o: FOR FMIT DOSIMETRY. 
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69 THULIUM 166 NEUTRON N . 5 N 

7 7 2 UP TO 5 0 . 0 MEV 3 USA MCELROY HEO 8 0 1 0 2 9 F 

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

1 . 0 0 MV 1 . 0 0 EV 2 . X 2 USA D E I B E T 
F E 1 N E R K A P 

O: TO RESOLVE DISCREPANCIES I N THERMAL DATA. 
FOR MONTE CARLO CALCULATIONS OF BURN-UP I N 

THERMAL REACTORS. 

1 . 0 0 KEV 1 . 0 0 MEV S . l 1 J I M A N I G 8 3 2 0 2 6 K 

a : GREATER THAN 10 PERCENT DISCREPANCY AMONG THE 
EXPERIMENTAL DATA. INCONSISTENCY BETWEEN THE CRCSS 
SECTIONS OF HF AND THE SUM OF THE I SO TOPIC OATA. 

A: 5 TC 10 PERCENT. 
0 : CONTROL ROD MATERIAL IN LWR. 
M: NEW REQUEST. 

7 2 H A F N I U M 1 7 6 N E U T R C N C A P T U R E CROSS S E C T I O N 

7 7 5 1 . 0 0 MV 5 . 0 0 KEV OE I 
FE1NER 

BET 
KAP 

A : ACCURACY - THERMAL VALUE: 20 PERCENT. <1 EV: 
40 PERCENT. 

- 1 0 - 1 0 0 EV: GAMMA(TOT). GANMAIN >, GAMMA(GAMMA) TO 
10 PERCENT. 

- 100 E V - 5 KEV: GAMMA i T OT ) . GAMMAIN), GAMMA!GAMMA > 
TO 20 PERCENT. 

- AVERAGE P-WAVE GAMMAIGAKMA) TC 20 PERCENT. 
- S-WAVE STRENGTH FUNCTION TO 40 PERCENT. 

O: TO RESOLVE DISCREPANCIES I N R I . 
FOR MCNTE CARLO BURN-UP CALCULATIONS. 

7 7 6 1 0 . 0 MV 5 . 0 0 K E V 1 0 . O X H . T E L L I E H 

A: QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
C: REACTOR CALCULATIONS. 

7 7 7 1 . 0 0 KEV 1 . 0 0 MEV 10 .OX S . I I J I M A 

Q: NO EXPERIMENTAL DATA. 
O: CONTROL ROD MATERIAL. 
M: NEW REQUEST. 

7 2 H A F N 1 U M 1 7 7 N E U T R C N C A P T U R E CROSS S E C T I O N 

1 . 0 0 MV 5 . 0 0 KEV DEI 
F E I NER 

BET 
KAP 

A: ACCURACY - <1 EV: 4 PERCENT. 
- 1 0 - 1 0 0 E v : GAMMA(TOT). GAMMA(N J . GAMMA!GAMMA) TC 

10 PERCENT. 
- 100 E V - 5 KEV: GAMMA(TCT) . GAMMA 1N i . GAUMA(GAMMAj 

TO 20 PERCENT, 
- 5 . 8 4 . 6 . 5 7 . 8 . 8 7 EV : WIDTHS TC 5 PERCENT. 
- AVERAGE P-WAVE GAMMA!GAMMA) TC 2 0 PERCENT. 
- S-WAVE STRENGTH FUNCTION TO 2 0 PERCENT. 

O: TO RESOLVE DISCREPANCIES IN R I . 
FOR MONTE CARLO BURN-UP CALCULATIONS. 

7 7 9 1 0 . 0 MV 5 . 0 0 KEV 5 . O X 1 FR H . T E L L I E R SAC 6 9 2 3 0 2 R 

a : RESONANCE INTEGRAL ALSO WANTED. 
A : ACCURACY 1 PERCENT AT THERMAL AND 5 PERCENT FOR 

RESONANCE INTEGRAL. 
QUOTED ACCURACIES AT 2 STANDARD D E V I A T I O N S , 

o : EVALUATION MAY SUFFICE I F I T EXPLAINS 
D ISCREPANCIES. 

1 . 0 0 K E V 1 . 0 0 MEV 1 0 . O X 2 J A P S . I I J I M A N I G 8 3 2 0 1 5 R 

C : NO E X P E R I M E N T A L O A T A . 
c : C O N T R O L ROD M A T E R I A L . 
M : NEW R E Q U E S T . 

7 2 H A F N I U M 1 7 8 N E U T R C N C A P T U R E CROSS S E C T I O N 

5 . 0 0 KEV 2 USA D E I BET 
FEINER KAP 

A : ACCURACY - < 1 E V : 5 P E R C E N T . 
- 1 0 - 1 0 0 E V : G A M M A ( T O T ) , G A M M A ! N ) . G A M M A ! G A M M A ) TC 

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 I , G A M M A ! N ) , 

G A M M A ! G A M M A ) TO 2 0 P E R C E N T , 
- 7 . 7 8 E V : W I D T H S TO 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 ! G A M M A ) 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 2 0 P E R C E N T , 

c : 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 . 
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 . 

782 1 0 . 0 MV 5 . 0 0 KEV S.OX 1 FR H . T E L L I E R SAC 6S23C4R 

O: RESONANCE INTEGRAL Ac SO WANTED. 
A: ACCURACY 1 PERCENT AT THERMAL AND 5 PERCENT FOR 

RESONANCE INTEGRAL. 
QUOTED ACCURACIES AT 2 STANDARD DEV1 AT I C N S . 

o : EVALUATION MAY SUFFICE I F IT EXPLAINS 
01SCREPANCIES. 
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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 

7 8 3 1 . 0 0 MV 

7 8 4 1 0 . C MV 

5 . 0 0 KEV 

5 . 0 0 K E V 

D E I 
F E I N E R 

BET 
KAP 

A : 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 ( T O T ) . G A M M A I N ) . G A M M A ( G A M M A ) T C 

1 0 P E R C E N T . 
- 1 0 0 E V - 5 K E V : G A M M A ! T U T 1 . G A M M A ( N ) , 

G A M M A ( G A M M A ! TO 2 0 P E R C E N T . 
- 5 . 6 6 E V : W I D T H S TO 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 ( G A M M A ) T G 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 20 P E R C E N T . 

C : 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 . 
F O R MONTE 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 SAC 

O : R E S O N A N C E I N T E G R A L A L S C W A N T E D . 
A ; A C C U R A C Y 1 P E R C E N T AT T H E R M A L ANO 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 . 

0 4 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 1 S C R E P A N C I E 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 

7 6 5 1 . 0 C MV 

7 8 6 1 0 . 0 MV 

5 . 0 0 K E V 

5 . 0 0 K E V 

OE I 
F E I N E R 

B E T 
K A P 

6 7 1 0 6 C R 

A : 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 ( T C T ) . G A M M A ( N > * G A M M A ( G A M M A ) TO 
1G P E R C E N T . 1 0 0 E V - 5 K E V : G A M M A ( T C T ) . G A M M A ( N ) . 
G A M M A ( G A M M A ) TO 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 ( G A M M A ) TO 2 0 P E R C E N T . S - W A V E S T R E N G T H F N . 
TC 2 0 P E R C E N T . 

0 : 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 MONTE C A R L O B U R N - U P C A L C U L A T I C N S . 

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

7 8 7 1 . 0 0 EV 1 . 0 0 K E V 1 0 . X 1 H E M M I G D C E 6 9 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 ANO B U R N - U P C A L C U L A T I C N S . 

7 8 8 1 . 0 0 K E V 1 5 0 . K E V 

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 AND 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 

7 8 9 I . 0 0 EV 1 6 . 0 MEV USA H E M M I G D C E 

Q : G A M M A - R A Y S BELOW 1 MEV I M P O R T A N T . 

7 4 I 1 1 1R 

7 2 T A N T A L U M 1 8 1 E N E R G Y D I F F . P H O T O N - P R O D U C T 1 U N C R O S S S E C T I O N 

7 9 0 2 . 5 0 E V 1 5 . 0 MEV U S A E N G H O L M 

Q : C A P T U R E GAMMA S P E C T R U M A L S O N E E D E C . 
0 4 U S E AS 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 . 

7 3 T A N T A L U M 1 8 1 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 

7 9 1 5 . 0 0 MEV 1 5 . 0 MEV 

Q : N E U T R O N S P E C T R U M A L S O N E E D E D . 
0 4 U S E AS 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 . 
M4 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 T A N T A L U M 1 8 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 ) 

7 9 2 2 . 5 0 EV 1 5 . 0 MEV USA E N G H O L M 6 0 1 0 9 9 F 

Q : A C T I V A T I O N C R O S S 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 . 
M4 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 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 9 3 3 . 0 0 MEV 1 4 . 0 MEV B . D U C H E M I N 

7 4 T U N G S T E 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 . 

1 4 . 0 MEV 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 . 
C : P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L . 
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7 4 T U N G S T E N NEUTRCN ENERGY-ANGLE J I F F . NEUTRON-EMISSICN CROSS SECTION 

795 4 . 0 C MEV 1 6 . 0 MEV £3 AR T I NE O R L 

LOW ENERGY NEUTRONS SHOULU cE INCLUOEC. 
SPECTRA AT A FEW ANGLES MAY S U F F I C E . 
INCIDENT ENERGY RESOLUTION: 5 . PERCENT. 
ANGULAR RESOLUTION. 10 OEGR. 
DELTA t ( N ' ) = 500 KEV 

756 1 5 . 0 MEV 3 5 . 0 MEV USA DORAN HED 

0 : FCR MATERIALS DAMAGE CALCULATIONS. 

74 TUNGSTEN 

797 1 4 . 0 MEV B.DUCHEMI N 

A: QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
0 : POTENTIAL CONSTITUENT OF CONTAINMENT VESSEL. 

74 TUNGSTEN TOTAL PROTON PRODUCTION CROSS SECTION 

798 9 . 0 0 MtV 1 5 . 0 MEV 3 USA OORAN HEO 

O: MATERIALS DAMAGE CALCULATIONS. 

799 1 5 . 0 MEV 3 0 . 0 MEV 3 USA O O R A N H E D 

o : 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 . 

74 TUNGSTEN NEUTRCN N , A L P H A 

1 4 . 0 MEV B.DUCHEMIN 

A: QUOTED ACCURACY AT 2 STANCARO D E V I A T I O N S . 
O: POTENTIAL CONSTITUENT OF CONTAINMENT VESSEL. 

74 TUNGSTEN TOTAL ALPHA PRODUCTION CROSS SECTION 

8 0 1 9 . 0 0 MEV 2 0 . 0 MEV 

o : MATERIALS DAMAGE CALCULATIONS ANO DOSIMETRY. 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

77 I R I D I U M 191 NEUTRCN CAPTURE CROSS SECTION 

6 0 2 2 5 . 3 MV 1 0 . 0 MEV 10 .OX 3 K *T SUCH I HASH I • JAP 

a : EVALUATED DATA REQUIRED. 
O: FuR NON DESTRUCTIVE ASSAY OF ENGINES. 
M: NEW REQUEST. 

78 PLATINUM DIFFERENTIAL ELASTIC CROSS SECTICN 

1 0 . 0 MV 1 0 . 0 EV E ISENHAUER 7 8 1 177R 

c : FOR SCATTERING CORRECTIONS IN PT F I S S I C N DEPCSIT 
BACKINGS. 

79 GOLD 197 NEUTRON CAPTURE CROSS SECTION 

804 1 0 . 0 KEV 

EOS 5 0 0 . KEV 

STATUS-

1 . 0 0 MEV 

5 . 0 0 MEV 

USA MUGHABGHAB BNL 

FR E .FORT CAO 

C: STANDARD CRCSS SECTICN 

UNDER CONTINUOUS REVIEW BY 1NOC AND NEANDC. SEE APPENDIX A . 

79 GOLD 197 NEUTRCN 

721073R 

7 9 2 0 2 1 k 

N . 2 N 

806 2 0 . 0 MEV 2 5 . C MEV 20 . X USA MCELROY 

O: DOSIMETRY FOR FMIT F A C I L I T Y . 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

79 GOLD 197 

607 2 0 . 0 MEV 4 0 . 0 MEV 2 0 . X USA MCELROY HED 

0 : DOSIMETRY FOR FMIT F A C I L I T Y . 

7 8 1 0 1 1F 

808 4 0 . 0 MEV EUR NEUTRON DOSIMETRY GROUP GEL 8 3 2 0 E 4 F 

C: ( N . 3 N ) CRCSS SECT I O N . 
O: FOR HIGH ENERGY ACCELERATOR-BASED NEUTRON SOURCES. 

F U S I O N . 
M: NEw REQUEST. 

5 9 



7 9 GOLD 1 9 7 N E U T R O N 

II 
Z 

II 

I! 
Z 

1! 

8 0 9 2 5 . 0 MEV 4 0 . 0 MEV 2 0 . X 3 USA 

O : 

M C E L R O Y H E D 7 8 1 0 1 2 F 

D O S I M E T R Y FOR F M I T F A C I L I T Y . 

7 5 G C L D 1 5 7 N E U T R C N N . 5 N 

8 1 0 3 0 . 0 MEV 4 0 . 0 MEV 2 0 . X 2 USA 

c : 

M C E L R O Y H E U 7 8 1 0 1 3 F 

D O S I M E T R Y FOR F M I T F A C I L I T Y . 

7 5 GCLD 1 5 7 N E U T R C N T C 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 

e i i 1 5 . 0 MEV 3 0 . 0 MEV 1 0 . X 2 U S A 

o : 

M.-

M C E L R C Y H E D E C 1 C 6 S F 

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 1 C N F C R 
D O S I M E T R Y . 

S U B S T A N T I A L MCDIF I C A T I C N S • 

8 0 M E R C U R Y 1 5 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 U N 

8 1 2 5 0 0 . KEV 2 C • 0 MEV 1 0 . o x 3 J A P 

o : 

C : 
M : 

K . S A K U R A I J A E 8 1 2 0 2 0 R 

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 . 
F O R N E U T R C N D O S I M E T R 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 2 L E A D GAMMA GAMMA . N 

8 1 3 UP TO 2 0 . 0 MEV 3 0 . X 2 U S A O R I E M E Y E R MOD 6 2 1 0 4 5 F 

A : 
o : 

M : 

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

I N THE U P G R A D E P H A S E O F E B T - P O P E R A T I O N . 
N E * R E Q U E S T . 

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

£ 1 4 3 . 0 C MEV 1 5 . 0 MEV 1 5 . o x 2 F R 

A : 
o : 

B . O U C H E M I N S A C 7 S 2 C 2 4 F 

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 . 
N E U T R O N M U L T I P L I E R 

8 2 L E A D N E U T R C N C A P T U R E GAMMA R A Y S P E C T R U M 

8 1 5 2 . 0 0 KEV 6 0 0 . K E V 5 . X 2 U S A F U O H L 7 4 1 1 6 6 F 

8 2 L E A D 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 

8 1 6 2 5 . 3 MV 1 6 . 0 MEV 1 0 . o x 2 F R 

o : 

A : 

o : 

B . D U C H E M I N SAC 6 S 2 3 1 4 R 

E N E R G Y R E S O L U T I O N OF 2 5 0 KEV F C R GAMMA R A Y S 
L E S S T H A N I MEV ANO 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 MEV 
N E U T R O N A N D GAMMA E N E R G Y R E S O L U T I O N SCO K E V . 
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 . 
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 * E V A L U A T I O N TC B E DUNE I F NEW E X P E R I M E N T A L 

6 1 7 2 5 . 3 MV 1 5 . 0 MEV 1 5 . 0 X 2 C C P 

c : 
o ; 

1 . N . G G L O V 1 N KUR 7 2 4 0 5 7 F 

GAMMA RAY S P E C T R A R E Q U I R E D . 
GAMMA R A Y 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 . 

8 1 8 2 5 . 3 MV 1 5 . 0 MEV 1 5 . X 2 J A P 

o : 
A : 

o : 

Y . S E K I J A E 7 6 2 1 3 4 F 

GAMMA RAY S P E C T R A A L S O R E C U I R E O . 
A N U P P E R L I M I T OF T H E C R O S S S E C T I O N OR A C C U R A C Y 
2 0 PER C E N T U S E F U L . 
N E U T R C 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 * I S E . 
GAMMA E N E R G Y R E S O L U T I O N 1 M E V . 
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 

8 1 9 1 . 0 0 K E V 1 5 . 0 MEV 1 0 . o x 2 F R 

O : 
M : 

M . S A L VA T O R E S CAO 7 9 2 0 2 2 R 

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

8 2 L E A D N E U T R O N N . 2 N 

6 2 0 UP TO 1 5 . 0 MEV 1 5 . ,0 X 2 CCP 

o : 

I . N . G O L O V I N KUR 7 2 4 0 5 6 F 

P O S S I B L E USE AS N E U T R C N M U L T I P L I E R . 

8 2 1 UP TO 1 5 . 0 MEV 1 5 . o x 2 F R 

A : 
G : 

D . O U C H E M I N SAC 7 5 2 0 2 3 F 

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 . 
N E U T R O N M U L T I P L I E R 

8 2 2 6 . 7 6 MEV 1 5 . 0 MEV 1 0 . , X 2 U S A 

O : 
M : 

E N G H O L M GA 8 0 1 0 2 1 F 

S E C O N D A R Y N E U T R O N S P E C T R A 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 . 
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82 LEAD NEUTRON ENERGY-ANGLE D I F F . 2 NEUTRON-PRODUCT ION CRCSS SECT. 

8 2 3 6 . 7 7 MEV 1 5 . 0 MEV H . B R C C K M A N N E12070F 

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

£ 2 4 1 4 . 2 MEV 1 5 . 0 MEV ENGHOLM GA 

0 : TOTAL CROSS SECTION ANO SECONDARY NEUTRON 
SPECTRUM. 

C: FOR F I S S I ON—SUPPR ESSEO HYBRID REACTCR BLANKET 
DESIGNS. 

M; SUBSTANTIAL M O D I F I C A T I O N S . 

NEUTRON EMISSION CROSS SECTION 

8 2 5 5 0 0 . K E V 1 6 . 0 MEV B.UUCHEM1N SAC 

o: SECONDARY ENERGY-ANGLE OISTR1BUT1CNS REQUIRED. 
ENERGY STEP - 500 KE V CINCI DENT NEUTRONS). 

A: ENERGY RESOLUTION - 2 5 0 KE V(EM I T TED NEUTRONS) 
QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 

O: FOR SHIELDING CALCULATION. 
NEW E V A L U A T I O N TC BE DONE I F NEW E X P E R I M E N T A L 

D A T A . 

N E U T R O N ENERGY-ANGLE O I F F . NEUTRON-EMISSION CROSS SECTION 

8 2 6 2 . 0 0 MEV 1 6 . 0 MEV B A R T 1NE ORL 

a : ANGULAR DEPENDENCE ONLY I F S I G N I F I C A N T L Y 
ANISOTROPIC . 

ENERGY INTERVALS - 5 0 0 KEV. 
A: INCIDENT ENERGY RESOLUTION: 2 5 0 KEV. 

ANGULAR RESOLUTION - 3 OEGR I N 10 DEGR INTERVALS. 

6 2 7 9 . 0 0 MEV 1 5 . 0 MEV 7 8 1 0 5 0 F 

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

1 5 . 0 MEV 1 0 . 0 * A . T A K A H A S H L OSA 8 3 2 0 4 4 F 

Q: ENERGY-ANGLE D I F F E R E N T I A L CROSS SECTIONS FCR TOTAL 
NEUTRON EMISSION REQUIRED. 

0 : FOR CALCULATION OF THE NEUTRON M U L T I P L I C A T I O N IN 
FUSION BLANKETS. 
FUSION BLANKETS. 

M: NEW REQUEST. 

SPECIAL QUANTITY (DESCRIPT ION BELOW I 

£ 2 9 5 . 0 C MEV 1 5 . 0 MEV BERK OOE 

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 CRCSS 
S E C T I O N S . 

o : DATA NEEDED FCR S H I E L D I N G . A C T I V A T I O N AND NEUTRCN 
TRANSPORT CALCULATIONS. 

8 2 L E A D 2 0 6 NEUTRON 

1 5 . 0 MEV H . I IDA J A E 

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 
c : FOR FUSION REACTOR SHIELDING CALCULATION. 

FOR CALCULATION CF RESIDUAL A C T I V I T Y . 
NO EXPERIMENTAL DATA EXCEPT FCR A FEW AT 14 MEV. 

83 BISMUTH 2 0 9 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 

8 3 1 2 5 . 3 MV 1 5 . 0 MEV I . N . G O L O V I N 7 2 4 0 5 5 F 

O : GAMMA RAY S P E C T R A R E Q U I R E D . 
C : 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 . 

8 3 E 1 S M U T H 2 0 5 

1 5 . 0 MEV C C P L . N . G C L O V 1 N KUR 

O : P O S S I B L E USE AS N E U T R O N M U L T I P L I E R . 

1 5 . 0 MEV GREEN wcw 
0 : T O T A L ( N . 2 N ) C R O S S S E C T I O N ANO SECONDARY N E L T R C N 

ENERGY D I S T R I B U T I O N N E E D E D . FOR F I S S I O N 
S U P P R E S S E D H Y O R 1 D B L A N K E T D E S I G N . 

M : NEW R E Q U E S T . 

SC THORIUM 2 3 0 CAPTURE CROSS SECTION 

8 3 4 2 5 . 3 MV 1 . 0 0 MEV USA 

Q: RADIOACTIVE TARGET 8 . 0 X ( 1 0 * « 4 ) YR 
o : KEY REACTION FOR PRODUCTION UF U - 2 3 2 . 



SO THCR1UM 232 SPCNTANEOUS ENERGY SPECTRUM OF F I S S I O N NEUTRONS 

1 4 . 0 MEV 1 0 . X GREEN • EH 

O: RADIOACTIVE TARGET 1 . 4 1 X ( 1 0» » 1 0 ) YR 
O: ENERGY ANO ANGULAR D I S T R I B U T I O N OF F I S S I C N 

NEUTRONS NEEDED FOR FUSION HYBRID APPLICATIONS. 
M: NEW REQUEST. 

90 THORIUM 232 NEUTRON TOTAL CROSS SECTICN 

836 I C O . MV 6 . 0 0 E V USA LEONARD BNW 761CE0R 

O: NEEDED FOR THERMAL CROSS SECTICN EVALUATION. 

£37 1 0 0 . MV 

838 1 . 0 0 KEV 

2 0 . 0 EV 

1 0 0 . KEV 

. 5 X 

2 . X 

USA DEI 

USA PEELLE ORL 

A: RESOLVED NEUTRON WIDTHS NEEDED TO 3 - 5 PERCENT 
CORRELATED UNCERTAINTIES. 

O: FOR RESONANCE PARAMETER EVALUATION. SEVERAL 
SAMPLES REQUIRED. 

M: SUBSTANTIAL MODIF ICAT IONS. 

90 THCRIUM 232 NEUTRON ENERGY DIFFERENTIAL INELASTIC CROSS SECTICN 

£39 UP TO 1 0 . 0 MEV 

SO THCRIUM 232 NEUTRCN 

10.OX 3 GER H.GERWIN 

CAPTURE CROSS SECTION 

£4 C 1 . 0 C MV 

2 0 . 0 EV 

2 0 . 0 EV 

5 . 0 0 KEV 

USA D E I BET 

THICK SAMPLE TRANSMISSION ANO S E L F - I N C I C A T I O N 
EXPERIMENTS DESIRABLE. 

RESONANCE PARAMETERS. TOTAL CRCSS SECTION AND 
RESONANCE INTEGRAL ALSC NEEDED. 

NEED THERMAL VALUE TO O.S PERCENT. 
NEED ACCURACY OF 5 PERCENT IN RESONANCE 

PARAMETERS. 
THERMAL SHAPE IMPORTANT FOR THERMAL BREEDER 

CALCULATIONS. 

D E I BET 

c : THICK SAMPLE TRANSMISSION AND S E L F - I N C ICATICN 
EXPERIMENTS DESIRABLE. 

RESONANCE PARAMETERS. TOTAL CROSS SECTION AND 
RESONANCE INTEGRAL ALSO NEEDED. 

A: NEED ACCURACY OF 5 PERCENT IN RESONANCE 
PARAMETERS. 

1 . 0 0 KEV 1 . 0 0 MEV UK C.G.CAMPBELL WIN 

Ci FOR FAST REACTORS. 

843 4 . 0 0 KEV 1 0 . 0 MEV H .GERWIN 
H.KUESTERS 

692330R 

ACCURACY 5 PERCENT TO 2 MEV AND 10 PERCENT ABOVE. 

JUL 
KFK 

£ 4 4 2 5 . 3 MV FR 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 . 

732QS0R 

£45 2 5 . 3 MV 

STA T U S -

3 . 0 0 MEV 10.OX F .JOSSO 7 6 2 1 4 OR 

A: QUOTED UNCERTAINTY AT 2 STANDARD D E V I A T I O N S . 
O: FOR FAST REACTOR FUEL CYCLE CALCULATION. 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

UNDER CONTINUOUS REVIEW BY NEANOC. SEE APPENDIX A. 

90 THORIUM 232 NEUTRON N . 2 N 

846 OP TO 1 0 . 0 MEV 20 .OX GER H.GERWiN JUL 

U: SECONDARY ENERGY D I S T R I B U T I O N REQUIRED. 

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

C: POSSIBLE USE AS NEUTRON M U L T I P L I E R . 

7240 61F 

1 5 . 0 MEV USA D E I 761065R 

0 : FOR CALCULATION OF FUEL A C T I V I T Y IN T H - 2 3 2 CYCLE 
REACTORS. 

1 1 . 0 MEV 1 5 . 0 MEV USA BERK DOE 

o : FOR HYBRID SYSTEM DESIGN. 

1 4 . 2 MEV B.OUCHEMIN 

A: QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
O: NEUTRON MULTIPLIER 
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90 THCRIUM 2 3 2 N . 3 N 

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

c: POSSIBLE USE AS NEUTRON M U L T I P L I E R . 

852 1 1 . 0 MEV 1 5 . 0 MEV 2 0 . * 2 USA BERK DOE 

C: FOR HYBRID SYSTEM D E S I G N . 

853 1 4 . 2 MEV FR B.OUCHEMIN 

A: QUOTED ACCURACY AT 2 STANDARD O c V l A T l C N S . 
C : NEUTRON M U L T I P L I E R 

9 0 THORIUM 232 F I S S I C N CROSS SECTION 

2 5 . 3 MV 1 0 . 0 MEV GER H . G E R * I N 

O: SPECTRUM I N D E X . 

8 5 5 

8 5 7 

658 

STATUS-

1 0 0 . KEV 

1 . 5 0 MEV 

1 4 . 2 MEV 

1 0 . 0 MEV 

7 . 2 0 MEV 

5 . 0 0 MEV 

H . T E L L I E R SAC 7320S1F 

A: QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 

EUR NEUTRON DOSIMETRY GROUP GEL 742125R 

O: FOR NEUTRCN DOSIMETRY USING SPECTRUM UNFCLD1NG 
METHODS. 

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

B.DUCHEM1N 

A: QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
O: NEUTRON M U L T I P L I E R 

C.G.CAMPBELL 

C: FCR FAST REACTORS. 
EVALUATION REQUIREMENT. 

UNDER CONTINUOUS REVIEW BY NEANDc. SEE APPtNOIX A . 

90 THORIUM 2 3 2 NEUTRON ENERGY SPECTRUM OF DELAYED F I S S I O N NEUTRONS 

£59 2 . * USA D E I BET 

Q: NEED FAST GROUP Y IELDS AND SPECTRA. 
C: TU VERIFY E X I S T I N G EVALUATIONS. 

7 6 1 1 £ 2 R 

90 THCRIUM 2 3 2 RESONANCE PARAMETERS 

661 UP TO 

91 PROTACTINIUM 2 3 1 

1 0 . 0 KEV 

1 0 . 0 KEV 

NEUTRON 

1 0.0* 

H.GERW1N 
H .KUESTERS 

J U L 
K F K 

1 GER 

Q; R A D I A T I O N WIDTH NEEDED. 

1 GER H.KUESTERS KFK 

CAPTURE CROSS SECTION 

662 2 5 . 3 MV 1 0 . 0 MEV USA LEONARD BNW 

Q: RADIOACTIVE TARGET 3 . 2 8 X ( 1 0 * * 4 1 YR 
o : FOR CONTROL OF U - 2 3 2 PRODUCTION. 

8 6 3 1 . 0 0 MV 1 . 0 0 K E V D E I B E T 761066R 

Q: RADIOACTIVE TARGET 3 . 2 8 X 1 1 0 * * 4 ) Yfi 
AOSU NEED RESONANCE PARAMETERS ANO RESONANCE 

INTEGRAL. 
A: ACCURACY RANGE 5 . TO 1 0 . PERCENT. 
0 : FOR CALCULATION OF FUEL A C T I V I T Y IN T H - 2 3 2 CYCLE 

REACTORS. 

91 PROTACTINIUM 2 3 1 ENERGY SPECTRUM OF DELAYED F I S S I O N NEUTRONS 

Q: RADIOACTIVE TARGET 3 . 2 8 X ( 1 0 * * 4 ) YR 
NEED FAST GROUP Y I E L D S ANO SPECTRA. 

O: TO VERIFY E X I S T I N G EVALUATIONS. 

9 1 PROTACTINIUM 233 NEUTRON ABSCRPT1CN CRCSS SECTION 

665 2 5 . 2 MV 50 C. EV 5 . 0 * 1 GER H.KUESTERS 
MAERKL 

KFK 
SRE 

692323R 
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9 1 P R O T A C T I N I U M 2 3 3 C A P T U R E CROSS S E C T I O N 

8 6 6 1 . 0 0 MV 

6 6 7 5 0 0 . EV 

1 0 C . EV 

3 . 0 C MEV 

D E I BET 7 6 1 0 5 5 R 

Q : R A D I O A C T I V E TARGET 2 7 . 0 DAY 
R E S O N A N C E P A R A M E T E R S ALSO D E S I R E D . 

O : N E E D E D FOR A N A L Y S I S OF 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 . 

M . S A L V A T O R E 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 . 

7 6 2 1 4 2R 

8 6 8 2 5 . 3 MV 1 . 0 0 EV H . T E L L I E R 

A : ACCURACY OUCTEO I S FOR A C O N F I D E N C E L I M I T OF SOPC 
O : FOR T H O R I U M F U E L C Y C L E S T U D I E S . 

9 1 P R O T A C T I N I U M 2 3 3 F I S S I O N CROSS S E C T I O N 

8 6 6 S C O . EV 3 . 0 0 MEV M . S A L V A T O R E 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 . 

9 1 P R O T A C T I N I U M 2 3 3 N E U T R C N A B S O R P T I O N R E S O N A N C E I N T E G R A L 

8 7 0 0 . 5 0 EV H . K U E S T E R S 
M A E R K L 

K F K 
SRE 

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

8 7 1 1 . 0 0 MV 1 . 0 0 KEV DE I B E T 

Q : R A D I O A C T I V E T A R G E T 7 2 YR 
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 AND 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 RANGE 2 . TG 5 . P E R C E N T . 
O : FOR C A L C U L A T I O N OF 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 . 

8 7 2 1 . 0 0 KEV 3 . 0 0 MEV M . S A L V A T O R E S 

o: 
M : 

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 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 2 F I S S I C N CROSS S E C T I O N 

6 7 3 1 . 0 C KEV 3 . 0 0 MEV M . S A L V A T O R E 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 . 

9 2 U R A N I U M 2 3 3 T O T A L CROSS S E C T I O N 

8 7 4 1 . 0 0 MV 2 . 0 0 EV 

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 1 YR 
C : N E E D E D FOR T H E R M A L CRCSS S E C T I C N E V A L U A T I O N . 

6 7 5 6 0 . 0 EV 1 0 0 . KEV 7 9 1 0 C 1 R 

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 
G : N E E D E D TO COVER THE U N R E S O L V E D RANGE AND O V E R L A P 

THE R E C E N T ANL OATA W H I C H B E G I N S AT 4 2 K E V . 

S 2 U R A N I U M 2 3 2 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 C N 

£ 7 6 4 0 . C KEV 7 . C O MEV USA S M I T H 6 71Cfc£fi 
O : 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 : A C C U R A C Y RANGE 1 0 . TO 2 0 . P E R C E N T . 

A C C U R A C Y OF 5 - 1 0 P E R C E N T ABOVE 0 . 5 M E V . 

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 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 

UP TO 5 . 0 0 MEV 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 . 

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

8 7 8 2 5 . 2 MV 1 . C 0 M t V GER H . G E R W I N J U L 

0 : ACCURACY I N S U F F I C I E N T . 

8 7 9 1 . 0 0 MEV 1 0 . 0 MEV GER H . G E R W I N J U L 

o : A L P H A A L S O U S E F U L . 
O : ACCURACY I N S U F F I C I E N T . 

1 0 . 0 KEV H . T E L L I E R 

A : QUOTED ACCURACY AT 2 STANCARO D E V I A T I O N S . 
0 : E V A L U A T I O N P R O B A B L Y NOT S U F F I C I E N T . 



5 2 U R A N I U M 2 3 3 NEUTRCN C A P T U R E CROSS S E C T I O N (CONTINUED! 

l . Q C MV 0 . 5 0 EV BET 

0 . 5 0 EV 2 . 0 0 E V 

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 J YR 
0 : V E R I F I C A T I O N OF R E C E N T ORNL R E S U L T S D E S I R E D . 

» D E I BET It 
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 
C I V E R I F I C A T I O N OF R E C E N T ORNL R E S U L T S D E S I R E D . 

1 0 0 . EV 

5 0 0 . E V 

6 0 . 0 EV 

a t i 6 1 . 0 0 MEV 

8 6 7 2 5 . 3 MV 

8 8 8 2 5 . 3 MV 

2 0 0 . K E V 

3 . 0 0 MEV 

5 0 0 . K E V 

P E E L L E ORL 

2 0 . 0 MEV 

1 . 0 0 MEV 

1 . 0 0 EV 

2 0 . O X 

2 . O X 

C : 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 
MOST I M P O R T A N T BELOW 3 0 KEV WHERE T H E R E ARE NO 

D A T A . 
A : ACCURACY RANGE 5 . TO 1 0 . P E R C E N T . 

M . S A L V A T O R E 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 . 

JAP 

STEWART LAS 

o : R A D I O A C T I V E T A R G E T I . S S 2 X ( 1 0 * * 5 ) YR 
A : A C C U R A C Y RANGE S . TO a . P E R C E N T . 
O : N E E D E D TO COVER THE U N R E S O L V E D R A N G £ ANO TC 

TO H I G H E R E N E R G I E S . 
NO D A T A A V A I L A B L E ABOVE 2 KEV E X C E P T A L P H A 

M E A S U R E M E N T S OF D 1 V E N . 

N.ASANO SAE 

0 : E X P E R I M E N T A L O A T A R E Q U I R E D . 

GER H . K U E S T E R S KFK 

FR H . T E L L I E R SAC 

A : T H E QUOTED ACCURACY I S FOR A C O N F I D E N C E L I M I T 
OF SO P E R C E N T 

C : FOR T H O R I U M F U E L C Y C L E S T U D I E S . 

5 2 U R A N I U M 2 3 3 

8 5 0 UP TO 

8 9 1 UP TO 

1 5 . 0 MEV 

1 5 . 0 MEV 

1 5 . 0 MEV 

10.OX 

10.OX 

H E M M I G OOE 

Q: RADIOACTIVE TARGET 1.592X110**5) YR o: FOR CONTAMINATION OF U-233 BY U-232. 
C . P H I L I S BRC 

A: QUOTED UNCERTAINTY AT 2 STANDARD D E V I A T I O N S . 
O: FOR FAST REACTOR FUEL CYCLE CALCULATION. 
M- SUBSTANTIAL M O D I F I C A T I O N S . 

UP TO 2 0 . 0 MEV J A P N . A S A N O SAE 

Q : E X P E R I M E N T A L D A T A WANTED . 

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 C N 9 2 U R A N I U M 2 3 3 N E U T R C N 

893 1.00 MEV USA S T E W A R T LAS 

0 : 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 1 YR 
A B S O L U T E C R O S S 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 A N G L E S AND D E T E C T LOW ENERGY 

N E U T R C N S . 
A : A C C U R A C Y RANGE 5 . TO 1 0 . P E R C E N T . 

9 2 U R A N I U M 2 3 3 NEUTRCN F I S S I O N CROSS S E C T I O N 

694 1 . 0 0 KEV 

895 2 5 . 3 MV 

856 5 0 . C EV 

1 0 . 0 MEV 

5 0 . 0 EV 

1 0 . 0 MEV 

HEMMIG OCE 

2 .OX GER 

1 . 5 S 2 X ( 1 0 * * 5 ) VR 
R A T I O TO U - 2 3 5 F I S S I U N W A N T E D . 
I N C I D E N T ENERGY R E S O L U T I O N : 3 . P E R C E N T . 
ACCURACY OF 2 - 3 P E R C E N T U S E F U L . 
ENERGY C A L I B R A T I O N - 1 P E R C E N T . 

H . G E R W I N 

H.GERWIN 6 5 2 3 4 3 R 

A: ACCURACY REQUIRED TO BETTER THAN 1 0 . 0 PERCENT. 
C: SPECTRUM I N D E X . 

8 9 7 5 0 0 . EV 3 . 0 0 MEV M . S A L VA TORE S CAD 6S2344R 

233 A: T H I S ACCURACY CONCERNS THE F I S S I O N RATIO L 
U - 2 3 5 . 

ACCURACY OF 2 PERCENT NEEDED EE T WEEN 1C KEV AND 
1 MEV. 

o : FOR FAST REACTOR CALCULATIONS. 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

1 0 . 0 K E V FR H . T E L L I E R SAC 

A : QUOTED ACCURACY AT 2 S T A N D A R D D E V I A T I O N 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 CROSS SECTION (CONTINUED I 

1 . 0 0 MV 2 0 . 0 MEV 1 USA OEI BET 

O: RADIOACTIVE TARGET 1 . 5 9 2 X 1 1 0 * * 5 ) YR 
A: ACCURACY WANTED - 1 PERCENT BELOW 100 EV, 

5 PERCENT AdCVE. 
C: FOR THERMAL REACTOR ANALYSIS . 

6 0 . 0 EV 1 00 . STEWART LAS 

0 : 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 1 YR 
M E A S U R E M E N T S R E L A T I V E TO U - 2 3 5 NOT D E S I R E D CUE T 

L A R G E CROSS S E C T I O N F L U C T U A T I O N S . 
A : ACCURACY RANGE 5 . TO a . P E R C E N T . 
O : N E E D E D TO COVER THE U N R E S O L V E D RANGE AND 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 CF C A R L S O N . 

- S T A T U S 

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

9 2 URANIUM 2 3 3 CAPTURE TO F I S S I O N RATIO (ALPHA) 

0 . 5 0 EV 1 0 . 0 KEV DE I BET 

RADIOACTIVE TARGET 1 . 5 9 2 X ( 1 0 * * 5 ) YR 
CAPTURE CROSS SECTION EQUALLY USEFUL. 
INTEGRAL EXPERIMENTS NEEDED TC RESOLVE 

D ISCREPANCIES. 
WANT ETA TO - 0 . 2 5 PERCENT BELOW 3 EV ( 1 PERCENT 

USEFUL BELUW 1 E V ) , 1 PERCENT FROM 30 EV TO 1 
KEV ( 5 PERCENT U S E F U L ) . 

WANT ETA TO 2 PERCENT FROM 1 - 3 0 KEV. 
WANT V E R I F I C A T I O N OF RECENT ORNL AND 8 E T I I S WORK. 

1 0 . 0 K E V 2 0 . 0 MEV D E I BET 

O: RADIOACTIVE TARGET 1 . 5 9 2 X ( 1 0 * * 5 ) YR 
CAPTURE CROSS SECTION EQUALLY USEFUL. 
INTEGRAL EXPERIMENTS NEEDED TC RESOLVE 

D ISCREPANCIES . 
A: ACCURACY RANGE 5 . TC 1 0 . PERCENT. 

WANT ETA TO - 0 . 2 5 PERCENT BELOW 3 EV ( 1 PERCENT 
USEFUL BELOW 1 c V ) . 1 PERCENT FROM 30 EV TO 1 
KEV ( 5 PERCENT U S E F U L ) . 

WANT ETA TO 2 PERCENT FROM 1 - 3 0 KEV. 
C: WANT V E R I F I C A T I O N OF RECENT ORNL AND BETTIS WORK. 

5 . 0 0 MV 0 . 5 0 EV DE I BET 

RADIOACTIVE TARGET 1 . 5 9 2 X ( 1 0 * * 5 1 YR 
CAPTURE CROSS SECTION EQUALLY USEFUL. 
INTEGRAL EXPERIMENTS NEEDED TO RESOLVE 

D ISCREPANCIES . 
ACCURACY RANGE 2 . TO 8 . PERCENT. 
WANT ETA TO - 0 . 2 5 PERCENT BELOW 3 EV ( 1 PERCENT 

USEFUL BELOW 1 E V ) , 1 PERCENT FROM 30 EV TO I 
KEV ( 5 PERCENT U S E F U L ) . 

WANT ETA TO 2 PERCENT FROM 1 - 3 0 KEV. 
WANT V E R I F I C A T I O N UF RECENT ORNL AND BETTIS WORK. 

1 . 0 0 KEV 1 0 0 . K E V 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 KEV 3 . 0 0 MEV SMI TH 
HEMMIG 

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 0 * * 5 ) 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 . 

A : ACCURACY RANGE 1 0 . TO 2 0 . P E R C E N T . 
WANT E T A TO 2 P E R C E N T F R C M 1 - 3 0 K E V . 

M : NEW R E Q U E S T . 

9 2 U R A N I U M 2 3 3 NEUTRONS EMITTED PER NEUTRON ABSORPTION ( E T A ) 

1 0 . 0 MV 0 . 2 0 EV 

Q: VALUE RELATIVE TO 2 5 . 3 MV ETA WANTED. 
A: ACCURACY I S FOR AVERAGE VALUES I N 0 . 0 2 EV STEPS. 
0 : FOR THERMAL REACTORS. 

9 0 7 1 . 0 0 MV 1 . 0 0 EV . 4 X 1 USA D E I BET 

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 ) YR 
THERMAL VALUE ANO SHAPE NEEDED. 

O: TO VERIFY MANGANESE BATH RESULTS. 

S T A T U S 

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

92 URANIUM 233 NEUTRON NEUTRONS EMITTED PER F I S S I O N I NU BAR) 

9 0 8 1 . 0 0 MV 3 0 . 0 EV . 2 5 X 1 USA OEI BET 

a : RADIOACTIVE TARGET 1 . 5 9 2 X ( 1 0 * * 5 ) YR 
MEASUREMENT RELATIVE TO U - 2 3 5 ANO P U - 2 3 9 

PREFERRED. 
LOW ENERGY STRUCTURE MAY BE IMPORTANT. 

O: NEEDED TO RESOLVE DISCREPANCIES I N THERMAL 
PARAMETERS ANO BREEDING P R E D I C T I O N . 

3 0 . 0 EV 1 . 0 0 KEV 1 . X 1 USA D E I B E T 

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 ) YR 
MEASUREMENT RELATIVE TO U - 2 3 5 AND P U - 2 3 9 

PREFERRED. 
LOe ENERGY STRUCTURE MAY BE IMPORTANT. 

0 : NEEDED TU RESOLVE DISCREPANCIES I N THERMAL 
PARAMETERS AND BREEDING P R E D I C T I O N . 



9 2 URANIUM 2 3 3 NEUTRONS EMITTED PER F I S S I U N (NU BAR J (CCNTINUEC) 

1 . 0 0 KEV 1 0 . 0 KEV DE I 0 ET 
0 : RADIOACTIVE TARGET 1 . 5 9 2 X ( 1 0 * * 5 1 YR 

MEASUREMENT RELAT IVE TO U - 2 3 5 AND P U - 2 3 9 PREFERRED• 
LOU ENERGY STRUCTURE MAY BE IMPORTANT. 

O: NEEDED TO RESOLVE DISCREPANCIES I N THERMAL 
PARAMETERS AND BREEDING P R E D I C T I O N . 

S 1 1 

STATUS-

3 0 . 0 KEV 1 0 . C MEV H . G E R l l l N tiZlttH 
- -STATUS 

THERMAL VALUE UNDER CONTINUOUS REVIEW BY INOC AND NEANOC. SEE APPENDIX A 

92 URANIUM 2 3 3 NEUTRCN DELAYED NEUTRONS EMITTED PER F I S S I C N 

2 5 . 3 MV BET 

a : RADIOACTIVE TARGET 1 . 5 9 2 X < I 0**5) YR 
0 : TO RESOLVE D ISCREPANCIES. 

STATUS-

UNDER CONTINUOUS REVIEW EY INOC AND NEANOC. SEE APPENDIX A . 

92 URANIUM 2 3 3 NEUTRCN ENERGY SPECTRUM OF F I S S I O N NEUTRONS 

513 2 5 . 3 MV 

1 00. 2 .OX 

USA OEI BET 

O: RADIOACTIVE TARGET 1 . 5 9 2 X ( I 0 * * 5 ) YR 
NEED SHAPE OF NEUTRON ENERGY D I S T R I B U T I O N FROM 

100 KEV TO 15 MEV. 
A: RELATIVE PEAK TO 1 PERCENT. 
0 : NEEDED FOR C R I T I C ALITY CALCULATICNS. 

C.G.CAMPBELL WIN 792123R 

A: 2 PERCENT ACCURACY ON MEAN F I S S . SPECTRUM ENERGY. 
10 PERCENT ACCURACY WANTED CN NUMBER CF NEUTRONS 
ABOVE 5 MEV AND CN NUMBER BELCw 0 . 2 5 MEV. 

0 : FOR FAST REACTORS. 

92 URANIUM 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.WALKER 

d: Y I E L D OF X E - 1 3 5 WANTED. 
0 : FOR CALCULATION OF F I S S I O N PRCDUCT ABSORPTION. 

DE I 
FEINER 

BET 
KAP 

7 8 1 1 S I R 

O: RADIOACTIVE TARGET 1 . 5 9 2 X 1 1 0 * * 5 1 YR 
NUCLIDES OF INTEREST ARE Y - d 9 , S R - S O . M L - 5 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 S . P R - 1 4 1 . P M - 1 4 7 , 
ND-14 7 , S M - 1 4 9 . S M - 1 5 1 . S M - 1 52 ANO E U - 1 5 3 . 

0 : OATA NEEDED TO IMPROVE ACCURACY CF PREDICTED 
F I S S I C N PRODUCT P O I S O N S . 

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

92 URANIUM 233 NEUTRON RESONANCE PARAMETERS 

917 2 5 . 3 MV 

518 1 0 0 . EV 

1 0 0 . EV 

5 . 0 0 KEV 

SMITH 
HEMMIG 

ANL 
DOE 

a : RADIOACTIVE TARGET 1 . 5 9 2 X ( 1 0 * * 5 j YR 
MULTILEVEL PARAMETERS. 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 RANGE. 
O: FOR THERMAL BREEDER CALCULATICNS. 

SMITH 
HEMMIG 

ANL 
OCE 

c : RADIOACTIVE TARGET 1 . 592 X ( 10 * * 5 1 YR 
MULTILEVEL PARAMETERS. S T A T I S T I C A L D I S T R I B U T I O N S 

IN EV RANGE. 
A : ACCURACY RANGE 2 0 . TO 3 0 . PERCENT, 
o : FOR THERMAL BREEDER CALCULATICNS. 

92 URANIUM 2 3 4 CAPTURE CROSS SECTION 

919 1 . 0 0 MV 2 . C C EV USA SMITH ANL 6914C0R 

o : TO EVALUATE ISOTOPE BUILDUP I N THERMAL REACTORS. 

9 2 0 2 . 0 0 EV 1 0 . 0 KEV USA SMITH ANL 691401R 

o : TO EVALUATE ISOTOPE BUILDUP IN THERMAL REACToNS. 

9 2 1 1 0 . 0 KEV 1 . 0 0 MEV USA SMITH ANL E914C2R 

0 : TO EVALUATE ISOTOPE BUILDUP IN THERMAL REACTORS. 

9 2 2 1 . 0 0 MEV 1 0 . 0 MEV USA SMITH ANL 6 9 1 4 0 3 R 

0 : TO EVALUATE ISOTOPE BUILDUP IN THERMAL REACTORS. 

9 2 3 1 . 0 0 EV 1 0 . 0 MEV GER H.GER wlN 
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52 URANIUM 234 NEUTRCN CAPTURE CROSS SECTION ( C O N T I N U E D ! 

1 0 . 0 KEV FR H • TELL 1 ER SAC 

A: QUOTED ACCURACY AT 2 STANDARD DEVIAT IONS. 

732054R 

925 1 . 0 0 KEV 3 . 0 0 MEV M.SALVATORES 

0 : EVALUATION SUFFICIENT 
FOR FAST REACTOR CALCULATIONS. 

792031R 

92 URANIUM 234 N E U T R O N N , 2 N 

9 2 6 UP TO 

9 2 U R A N I U M 2 3 4 

1 5 . C M E V 

N E U TRON N • 3 N 

527 UP TO 1 5 . 0 MEV 

92 URANIUM 234 NEUTRCN 

1 F R J . S A L V Y 

F I S S I O N C R O S S S E C T I O N 

6 8 2 0 5 1 R 

5 2 8 4 . 0 0 M E V 1 0 . 0 MEV GER H . G E R W I N 

0 : S P E C T R U M I N D E X . 

6S23E3R 

929 1 . 0 0 KEV 3 . 0 C MEV M.SALVATORES 7 9 2 0 2 2 R 

C: FOR FAST REACTOR CALCULATIONS. 
M: SUdSTANTlAL MODIF ICATIONS. 

92 URANIUM 234 NEUTRON ENERGY SPECTRUM OF DELAYED F I S S I C N NEUTRONS 

o : NEED FAST GROUP YIELDS AND SPECTRA, 
c : NO MEASUREMENTS AVAILABLE. FOR NON-DESTRUCTIVE ASSAY uF U-233-TH-232 FUEL 

92 URANIUM 235 N E U T R O N TCTAL CROSS SECTION 

531 1 . 0 0 MV 1 . 0 0 EV HEMMIG DOE 6 2 1 0 C 4 R 

a : RADIOACTIVE TARGET 7 . 0 3 8 X ( 1 0 * » 8 > YR 
O: NEEDED TO DETERMINE THE THERMAL SHAPE ACCURATELY. 

T H I S REQUEST WAS REVIEWED BY CSEWG AND RECOMMENCED 
AS DESERVING SPECIAL EMPHASIS. 

M : NEW R E Q U E S T . 

52 URANIUM 235 ELASTIC CROSS SECTION 

533 1 . 0 0 KEV 2 0 . 0 MEV 

a ; THERMAL AVERAGE INCIDENT ENERGY. 
O: FOR LONG TERM IMPROVEMENT OF THE ABSORPTION CROSS 

SECTION. 

A.MICHAUDON 

c : FOR CRIT ICAL ASSEMBLIES. 
M: SUBSTANTIAL MOD1FICATIONS. 

9 2 U R A N I U M 2 3 5 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 

534 1 . 0 0 MEV 5 . 0 0 MEV S M I TH 
H E M M I G 

A N L OOE 
A : o: INCIDENT ENERGY RESOLUTION: . 5 MEV. 

NEEDED FOR ANALYZING FAST CRIT ICAL EXPERIMENTS. 

935 1 . 0 0 KEV 2 0 . 0 MEV A . M I C H A U O O N 

FOR CRIT ICAL ASSEMBLIES. 
SUBSTANTIAL MODIF ICATIONS. 

742066R 

92 URANIUM 235 INELASTIC CROSS SECTION 

£ 0 . 0 MEV 10.OX A . M 1 C H A U D C N 

0 : FOR CRIT ICAL ASSEMBLIES. 
M: SUBSTANTIAL MODIF ICATIONS. 

7 4 2 0 7 0 R 

537 8 0 0 . KEV 5 . 0 0 MEV L.N.USACHEV F E I 

A: FROM 0 . 8 - 1 . 4 MEV ACCURACY 15 PERCENT. 
FROM 1 . 4 - 2 . S MEV ACCURACY 17 PERCENT. 
FROM 2 . 5 - 5 . C MEV ACCURACY 3C PERCENT. 

O: NEED FOR FAST REACTOR CALCULATION. 
FOR MORE DETAIL SEE INTRODUCTION. 
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92 URANIUM 235 ENERGY DIFFERENTIAL INELASTIC CROSS SECTION 

1 5 . 0 MEV M.N.N1KOLAEV F E I 714006R 

CROSS SECTION FOR INELASTIC REMOVAL BELOW F I S S I C N 
THRESHOLDS OF U - 2 3 6 (7 PERCENT ACCURACY) AND CF 
PU-24 0 OR N P - 2 3 7 ( 10 PERCENT ACCURACY) WANTED. 

EXCITATION CROSS SECTION FOR LOW LYING LEVELS 
REQUESTED WITH 15 PERCENT ACCURACY. 

TEMPERATURES UF THE INELASTIC SCATTERING SPECTRA 
AS WELL AS DIRECT AND PRE-EGUILIBR IUM MECHANISM 
CONTRIBUTIONS IN THE CONTINUUM ARE CF INTEREST. 

SEE GENERAL COMMENTS IN THE INTRODUCTION. 

939 5 0 . 0 KEV 6 . 0 0 MEV SMI TH 
HEMMIG 

ANL 
DOE 

ABSOLUTE SPECTRA AT 30 OEGR AND 75 DEGfi MAY 
SUFFICE. 

LOW ENERGY I < 3 0 0 KEV ) NEUTRONS MUST BE INCLUDED. 
INCIDENT ENERGY RESOLUTION: 10 . PERCENT. 
DELTA E ( N ' ) = 10 PERCENT. 

92 URANIUM 235 ENERGY-ANGLE DIFFERENTIAL INELASTIC CROSS SECTION 

940 2 0 . 0 MEV A . M L C H A U D O N 742071R 

O: FOR CRITICAL ASSEMBLIES. 
M: SUBSTANTIAL MOD IF1CAT1CNS. 

92 URANIUM 235 CAPTURE CROSS SECTION 

9 4 1 1 . 0 0 MEV 1 0 . 0 MEV H.MATSUNOBU SAE 

a : ALPHA ALSO WANTED. 
A: REQUIRED ACCURACY - 5 TC 10 PERCENT. 
O: FOR FAST REACTORS. 

NUCLEAR DATA EVALUATION. 
NO EXPERIMENTAL OATA ABOVE 2 . 6 MEV. 

942 1 0 . 0 KEV 1 0 . 0 MEV H.GER WIN 

ACCURACY TU OBTAIN 1 PERCENT IN ALPHA. 
ANALYSIS OF CRIT ICAL EXPERIMENTS. 

943 1 . 0 0 KEV 1 0 . 0 MEV A . M 1 C H A U D C N SRC 

A: ACCURACY 5 PERCENT UP TO 3 
A BOVE. 

0 : FOR CRITICAL ASSEMBLIES. 
M: SUBSTANTIAL MODIFICATIONS. 

MEV. 20 PERCENT 

944 5 . 0 0 KEV 1 0 . 0 MEV L . N . U S A C H E V F E I 

FROM 5 . 0 - 100 KEV ACCURACY 3 . 7 PERCENT. 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 10 PERCENT. 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 50 PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 TIMES WEAKER. 
NEED FOR FAST REACTOR CALCULATICNS. 
FCR MORE DETAIL SEE INTRODUCTION. 

945 1 . 0 0 MV 1 . 0 0 EV HEMMIG DOE 8210C6R 

0: RADIOACTIVE TARGET 7 . 0 3 8 X 1 1 0 * * 6 ) YR 
C: NEEDED TO DETERMINE THE THERMAL SHAPE ACCURATELY. 

THIS REQUEST WAS REVIEWED BY CSEWG AND RECOMMENDED 
AS DESERVING SPECIAL EMPHASIS. 

M: NEW REQUEST. 

92 URANIUM 235 TOTAL PHOTON PRODUCTION CRCSS SECTION 

9 4 6 1 . 0 0 K E V 2 0 . 0 MEV A . H I C H A U D O N 

o : 
M: 

FOR SHIELDING. 
SUBSTANTIAL MODIF ICATIONS. 

92 URANIUM 23 5 

2 0 . 0 MEV A . M I C H A U D O N 

0 4 F O R C R I T I C A L A S S E M B L 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 . 

92 URANIUM 235 ENERGY DIFFERENTIAL NEUTRON-EM ISSION CROSS SECTION 

946 1 0 0 . KEV 1 4 . 0 MEV HEMMIG DCE 621028R 

04 RADIOACTIVE TARGET 7 . 0 3 8 X 1 1 0 * * 8 1 YR 
SPECTRUM OF EMITTED NEUTRONS NEEDED AT 

SEVERAL ENERGIES. 
A4 ACCURACY RANGE 10 . TO 1 5 . PERCENT. 
C: TH IS REQUEST WAS REV1EWEO BY CSEWG AND RECOMMENCED 

AS DESERVING SPECIAL EMPHASIS. 
M4 NEW REQUEST. 

92 URANIUM 235 F I S S I C N CROSS SECTION 

949 1 0 . 0 KEV 2 0 . 0 MEV 

Q4 RADIOACTIVE TARGET 7 . 0 3 8 X ( 1 0 * * 8 ) YR 
EXCITATION FUNCTION WITH ABSOLUTE CALIBRATION AT 

SEVERAL ENERGIES. 
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9 2 URANIUM 235 NEUTRCN F I S S I C N CROSS SECTION (CONTINUED) 

1 0 . 0 MEV H.GERWIN JUL 

A: ACCURACY 5 PERCENT FOR 100 EV - 10 KEV, 
2 PERCENT FCR 10 KEV - 1 MEV 
AND 5 PERCENT FOR 1 - 1 0 MEV. 

C: SPECTRUM I N D E X . 
STANDARD CROSS S E C T I O N . 

5 . 0 0 MEV C .G.CAMPBELL 

A: ACCURACY FOR AVERAGE VALUE CF THE ERROR EETwEEN 
E ANO 2 E . 

0 : STANDARD 

5 . 0 0 KEV 7 . 0 0 MEV M . N . N I K O L A E V F E I 7140C7R 

o: BELCW 20 KEV MEASUREMENTS OF TRANSMISSION CURVES 
BY FLAT RESPONSE DETECTOR AND EY SELF DETECT1CN 
METHOD WITH F I S S I O N DETECTOR WANTED FOR 
SELFSHIELOING EVALUATION. 

THESE CURVES MUST BE MEASURED WITH ATTENUATIONS CF 
THE PRIMARY BEAM OOwN TC 1 . PERCENT. 

AVERAGE CS I N F I S S I O N NEUTRON SPECTRUM CF C F - 2 5 2 
T IMES NU-BAR OF C F - 2 5 2 I S OF GREAT INTEREST FOR 
REDUCING THE DEPENDENCE OF THE ACCURACY OF NEU-
TRON PRODUCTION CALCULATIONS OPCN THE ACCURACY 
OF THE C F - 2 5 2 NU-BAR STANDARD (REQUIRED ACCURACY 
1 PERCENT) . 

A: ACCURACY DETERMINED BY USE CF THIS CRCSS SECTICN 
AS STANDARD I N F I S S I O N AND CAPTURE MEASUREMENTS 
FOR OTHER ISOTOPES. 

I F MEASUREMENT I S ABSOLUTE ANO P U - 2 3 9 ANO U - 2 - ) 6 
F I S S I O N CROSS SECTIONS ARE MEASURED RELATIVE TO 
U - 2 3 5 F I S S I O N , THEN 2 . 0 PERCENT ACCURACY IS 
REQUIRED. 

BEST ACCURACY OF 1 . 5 PERCENT OES1RAELE IN 1 . 2 TO 
2 . 5 MEV REGION BECAUSE CF U - 2 3 8 F I S S I O N CRCSS 
SECTION NORMALIZATION. 

O: SEE GENERAL COMMENTS I N THE INTRODUCTION. 
REQUEST CONSIDERED F U L F I L L E D , WHEN AT LEAST THREE 

MEASUREMENTS WITH DIFFERENT METHODS AGREE WITHIN 
REQUESTED ACCURACY. 

2 0 . 0 MEV A.MICHAUDON 

A: ACCURACY 3 PERCENT TO 1 KEV. 
O: FOR C R I T I C A L ASSEMBLIES. 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

2 PERCENT AECVE. 

5 . 0 0 KEV 1 0 . 0 MEV L .N .USACHEV F E I 

FROM 5 . 0 - 100 KtV ACCURACY 1 . 2 PERCENT. 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 1 . 1 PERCENT. 
FROM O. t i - 4 . 5 MEV ACCURACY 1 . 4 PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 TIMES WEAKER. 
NEED FOR FAST REACTOR CALCULATIUNS. 
STANDARO CS ABOVE 100 KEV. 
FOR MORE DETAIL SEE INTRODUCTION. 

1 . 0 0 MEV 5 . 0 0 MEV GER H.KUESTERS 

0 : AN EVALUATION I S REQUIRED FOR THE ENERGY RANGE 
100 EV TO 5 MEV. 

556 1 4 . 0 MEV 4 0 . 0 MEV 

c : RADIOACTIVE TARGET 7 . 0 3 8 X ( 1 0 * * 8 ) YR 
A : ACCURACY RANGE 1 0 . TO 2 0 . PERCENT. 
o : FOR TRACK RECORDERS FOR FMIT DOSIMETRY. 

7 .SO EV 3 0 . 0 KEV CARLSON 

Q: RADIOACTIVE TARGET 7 . 0 3 8 X ( 1 0 * * 8 ) YR 
O: TO RESOLVE DISCREPANCY I N RECENT CRCSS SECTION 

MEASUREMENTS. 

1 . 0 0 KEV HEMMIG OOE 8 2 1 0 0 2 R 

a : R A D I O A C T I V E TARGET 7 . 0 3 8 X ( 1 0 * * 8 ) YR 
a: RESOLVED AND UNRESuLVEO RESONANCE PARAMETERS 

NEEDED Y I E L D I N G F I S S I O N AND CAPTURE RESONANCE 
INTEGRALS CONSISTENT WITH INTEGRAL MEASUREMENTS. 
AND TO RESOLVE DISCREPANCIES I N RECENT F I S S I O N 
MEASUREMENTS OVER THE RANGE 0 . 1 - 1 . 0 KEV. 

T H I S REQUEST WAS REVIEWED BY CSEWG AND RECOMMENDED 
AS DESERVING SPECIAL EMPHASIS. 

M: NEW REQUEST. 

1 . 0 0 KEV 1 4 . 0 MEV HEMMIG DOE 8210C3R 

RADIOACTIVE TARGET 7 . 0 3 6 X ( 1 0 * * 6 ) YR 
RATIO TO H ( N . P ) ANO 1 0 - B <N.ALPHA) ANC POSSIBLY 

OTHER STANDARDS. 
T H I S REQUEST WAS REVIEWED BY CSEWG AND RECOMMENDED 

AS DESERVING SPECIAL EMPHASIS. 
NEW REQUEST. 

1 . 0 0 MV 1 . 0 0 EV HEMMIG DOE 8210C5R 

Q: RADIOACTIVE TARGET 7 . 0 3 8 X ( 1 C * * 8 ) YR 
C: NEEDED TO DETERMINE THE THERMAL SHAPE ACCURATELY. 

T H I S REQUEST WAS REVIEWED BY CSEWG ANC RECOMMENCED 
AS DESERVING SPECIAL EMPHASIS . 

M: NEW REQUEST. 

-STATUS 

UNDER CONTINUOUS REVIEW EY INOC AND NEANDC. SEE APPENDIX A . 
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9 2 U R A N I U M 2 3 5 CAPTURE TO F I S S I O N RATIO (ALPHA) 

1 0 0 . EV 1 . 0 0 MEV C.G.CAMPBELL 

A: ACCURACY FOR AVERAGE VALUE OF THE ERROR BETWEEN 
E AND 2 E . 

c : FOR FAST REACTORS. 

1 0 0 . E V M . N . N I K O L A E V F E I 7140 0 dR 

0 : FOR EVALUATION OF THE DIFFERENCES IN THE CAPTURE-
AND FISSION-RESONANCE SELF SHIEDING. 

MEASUREMENTS OF TRANSMISSION CURVES WITH FLAT-
RESPONSE DETECTOR AND BY S E L F - I NOICAT ION METHOD 
WITH CAPTURE AND F ISS ION DETECTORS IN THE TEMP-
ERATURE RANGE 70-25CC DEGREES K ARE WANTED. 

I N REGION 1 - 1 0 0 KEV BETTER ACCURACY DESIRABLE 
(ABOUT 5 PERCENT ) . 

I N THE TRANSMISSION MEASUREMENTS ATTENUATION OF AT 
LEAST 1 / 1 0 0 WANTED. 

SEE GENERAL COMMENTS IN THE INTRODUCTION. 
ALSO NEEDED FCR COMPARISON WITH ALPHA PU-23S FOR 

TEST OF MEASUREMENT METHODS. 
AT LEAST THREE DIFFERENT RESULTS MUST CO INC IDE 

WITHIN REQUESTED ACCURACY. 

A : 

o : 

1 . 0 0 MV 

STATUS-

1 . 0 0 EV 721077F 

C: CAPTURE CROSS SECTION EQUALLY USEFUL. 
o : EXPERIMENTAL UNCERTAINTIES NEED V E R I F I C A T I O N . 

UNDER CONTINUOUS REVIEW EY INDC. SEE APPENDIX A . 

9 2 U R A N I U M 2 3 5 NEUTRONS EMITTED PER NEUTRON ABSORPTION (ETA) 

2 5 . 2 MV 5 0 . 0 K E V SMI TH 
HEMMIG 

A N L 
D O E 

A: ACCURACY 0 . 5 PERCENT AT THERMAL. 2 PERCENT 
ELSEWHERE. 

10 .C MV 0 . 4 0 EV J . F E L L W I N 

ST ATUS-

1 . 0 0 MV 

1 0 . 0 MV 

1 . 0 0 EV 

0 . 4 0 e v 

o : VALUE RELATIVE TO 2 5 . 3 MV ETA WANTED. 
A: ACCURACY I S FOR AVERAGE VALUES IN 2C MV STEPS 

UP TO 0 . 2 EV . AND IN 50 MV STEPS ABOVE. 
O: FOR TEMPERATURE COEFFICIENT WORK. 

D e l 

o : SHAPE ESPECIALLY IMPORTANT AT LCD ENERGY. 
USE TECHNIQUE OTHER THAN MANGANESE BATH. 

GER H .KUESTERS KFK 

c : VALUE RELATIVE TU 2 5 . 3 MV ETA WANTED. 

792216R 

- S T A T U S 

THERMAL VALUE UNDER CONTINUOUS REVIEW BY INDC AND NEANCC. SEE APPENDIX A 

52 URANIUM 235 NEUTRON NEUTRCNS EMITTED PER F I S S I O N (NU BAR) 

gee 

9 6 9 

2 5 . 2 MV 3 . 0 0 M E V 

2 . EC MEV 

1 . USA SMI TH 
HEMMIG 

A N L 
DCE 

A: BETTER THAN . 5 PERCENT RECU1RED AT THERMAL, 
c: TO CROSS CHECK WITH OTHER ISOTOPES. 

M . N . N I K O L A E V F E I 7 1 4 0 C S R 

c : RATIO TO CF-252 NU RECUIRED. 
A : ABSOLUTE MEASUREMENTS OF U - 2 3 5 NU-8AR FOR THERMAL 

NEUTRONS WITH ACCURACY NOT WORSE THAN 0 . 5 PER-
CENT AS WELL AS ETA MEASUREMENTS WOULD EE USEFUL 
FOR LOWERING THE DEPENDENCE CN THE CF-252 
STANDARD. 

ENERGY DEPENDENCE OF NU IS WANTED WITH C.7 
LETHARGY RESOLUTION IN THE REG 1CN BELUW 2 . 5 MEV. 

o : SEE GENERAL COMMENTS IN THE INTROCUCTION. 

2 0 . 0 MEV A . M I C H A U D O N 

A: ACCURACY 2 PERCENT TO 1 KEV. 
0 : FOR C R I T I C A L ASSEMBLIES. 
M: SUBSTANTIAL MODIF ICATIONS. 

1 PERCENT ABC V c . 

5 . 0 0 K E V 1 0 . 0 MEV L.N.USACHEV F E I 

FROM 5 . 0 - 100 KEV ACCURACY 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 
FROM O.B - 4 . 5 MNV ACCURACY 
ABOVE 4 . 5 MEV REQUIREMENTS 

0 . 5 PERCENT. 
0 . 5 PERCENT. 
1 . 2 PERCENT. 

TIMES WEAKER. 
NEED FOR FAST REACTOR CALCULATICNS. 
FOR MORE DETAIL SEE INTRCCUCTICN. 

1 . 0 0 MV 1.CO EV 

MEASUREMENTS RELATIVE TC U - 2 3 3 . 
C F - 2 5 2 WANTED. 

P U - 2 3 9 AND 

-STATUS 

UNDER CONTINUOUS REVIEW EY INDC. SEE APPENDIX A . 
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9 2 U R A N I U M 2 3 5 DELAYED NEUTRONS EMITTED PER F I S S I C N 

0 : FOR THE E N T I R E ENERGY R A N G E . 
C: TO RESOLVE UNCERTAINTIES IN AVAILABLE OATA. 

1 0 . 0 MEV T . M U R A T A N I G 7 6 2 0 4 6 N 

o : THE REQUESTED QUANTIT IES ARE THE GROUP HALF L I V E S 
AND GROUP Y IELDS (NORMALIZED TO 1 F I S S I O N ! WHICH 
CAN BE USED TO F I T THE DECAY CURVE CF DELAYED 
NEUTRCNS FOR THE TIME RANGE 0 . 1 - 3 0 0 SEC W I T H I N AN 
ACCURACY OF 5 PER CENT. 

O: INCIDENT ENERGY STEP LESS THAN 2 MEV. 
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 

- S T A T U S 

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

9 2 U R A N I U M 2 3 5 NEUTRON ENERGY SPECTRUM OF F I S S I C N NEUTRONS 

1 0 0 . KEV 

3 . 0 0 MEV 5 . X 

2 . O X 

S M I T H 
H E M M I G 

A N L 
OOE 

O : 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 
UKW 

A : I N C I D E N T E N E R G Y . ABOUT 1 0 0 K E V . 
ACCURACY FOR AVERAGE E ' . 
A C C U R A C Y 10 P E R C E N T ON NUMBER OF N E U T R O N S 

A B O V E 5 MEV AND B E L L 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 . 

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

DEI BcT 7210 ECR 

Q : N E E D S H A P E OF NEUTRON ENERGY D I S T R I B U T I O N FROM 
1 0 0 KEV TO 1 5 M E V . 

A : R E L A T I V E P E A K TO I 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 . 

2 0 . 0 MEV A . M I C H A U D C N 

c : FUR C R I T I C A L A S S E M B L 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 T A T U S 

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

5 2 U R A N I U M 2 3 5 NEUTRCN ENERGY SPECTRUM OF D E L A Y E D F I S S I O N NEUTRONS 

5 7 5 2 5 . 3 MV 5 . 0 0 MEV 

C : Y I E L D , H A L F - L I F E AND ENERGY N E E D E D , 
o : FOR A N A L Y S I S I_F F A S T C R I T I C A L : . ANC TO CHECK 

E X I S T I N G O A T A . 

5 2 U R A N I U M 2 3 5 S P E C T R U M CF PROMPT GAMMA R A Y S E M I T T E D I N F I S S I C N 

5 8 0 2 5 . 2 MV 1 4 . 0 MEV S . S . K O V A L E N K U R I 

a : Y I E L D AND SPECTRA WANTED FOR 5 TO 15 MEV GAMMAS. 
A : 1 0 . 0 KEV GAMMA RESOLUTION WANTED. 
C: FOR ASSAY OF U IN FUEL ELEMENTS FROM PROMPT 

GAMMAS. 

5 2 U R A N I U M 2 3 5 D E L A Y E D GAMMA S P E C T R U M FROM F I S S I C N P R O D U C T S 

5 8 1 2 5 . 3 MV 15 . X WALTON L A S 

Q : S P E C T R A 0 . 2 5 - 5 MEV ANC T I M E - D E P E N D E N T Y I E L D 
1 MSEC—12 H R . 

A S S O C I A T E GAMMAS W I T H F I S S I C N P R C C O C T S . 
A : G E ( L I ) R E S O L U T I O N - 2 . 5 KEV AT 1 . 2 M E V . 
G : 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 FISSICN PRODUCT MASS Y I E L D S P E C T R U M 

5 8 2 2 5 . 3 MV S . A . S K V O R T S O V 
O . A . M I L L E R 

KUR 
KUR 

Q : Y I E L D S OF Z R - 5 5 AND R U - 1 0 6 ARE R C C U L R E D . 
C : FUR ASSAY OF U I N SPENT F U E L E L E M E N T S BY 

T H E F I S S I O N PRODUCT GAMKA R A Y S . 

7 0 4 0 2 2 N 

5 8 3 2 5 . 3 MV W . H . W A L K E R 7 1 1 8 C 2 R 

o : 
o : 

Y I E L D OF X E — 1 3 5 W A N T E D . 
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 8 4 2 5 . 3 MV DEI 
F E I N E R 

BET 
K A P 

a : NUCLIDES CF INTEREST ARE R H - 1 0 5 . X E - 1 3 5 , C S - 1 3 5 
C S - 1 3 7 , N O - 1 4 7 . S M - 1 4 5 AND E U - 1 5 3 . 

O: DATA NEEDED TO IMPROVE ACCURACY OF PREDICTED 
F I S S I O N PRGCUCT P O I S O N I N G . 
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9 2 U R A N I U M 2 3 5 N E U T R C N F I S S I C N PRODUCT MASS Y I E L D S P E C T R U M ( C O N T I N U E D ) 

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

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

9 2 U R A N I U M 2 3 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 

5 8 5 2 5 . 3 MV 2 0 0 . EV 1 0 . X 1 USA S M I T H ANL £ S 1 2 T 2 R 
H E M M I G DOE 

a : M U L T I L E V E L F I T WHERE F E A S I B L E . 
c : FOR E X T R A P O L A T I O N TO U N R E S O L V E D R E S O N A N C E R E G I O N . 

2 0 0 . EV 1 0 . * 2 USA D E I BET 6 9 1 2 6 3 F 

C : M U L T I L E V E L F I T WHERE F E A S I B L E , 
o : V E R I F I C A T I O N OF E X I S T I N G DATA U S E F U L . 

S87 1 . 0 C EV 2 0 0 . EV 3 . 0 * 2 F R H . T E L L I E R SAC 7 0 2 C Z 5 R 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 
U : FOR R E S O N A N C E S E L F S H I E L D I N G . 

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

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

5 2 U R A N I U M 2 3 0 N E U T R C N ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

9 8 8 UF TO 5 . 0 0 MEV 1 0 . 0 * 2 CCP M . N . N I K U L A E V F E I 7 1 4 0 1 2 F I 

0 : CROSS S E C T I O N FOR I N E L A S T I C REMOVAL BELOW F I S S I C N 
T H R E S H O L D S OF U - 2 3 6 AND U - 2 3 8 W A N T E D . 

T H I N SPHERE T R A N S M I S S I O N M E A S U R E M E N T S W I T H C F - 2 5 2 
SOURCE AND F I S S I O N T H R E S H O L D D E T E C T O R S WOULD EC 
U S E F U L . 

O : SEE G c N c R A L COMMENTS I N THE I N T M O D U C T I O N . 

5 2 U R A N I U M 2 5 C NEUTRON C A P T U R E CROSS SECT I O N 

S d 9 1 . 0 0 KEV 1 0 .0 MEV l FR 

A : 
0 : 
M: 

J . S A L V Y dRC 

ACCURACY 10 P E R C E N T TO 3 MCV , 
FOR RESVINANCE S E L F S H I E L D I N G . 
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 8 2 G 6 0 K 

2 0 P E R C E N T ABOVE 

S 9 0 1 .00 EV 1 0 . 0 MEV 2 0 . o x 2 GER H . G f c R w l N J U L 6 * 2 3 f c 1 R 

5 5 1 1 . c c KEV 3 . 0 0 MEV 30 . o x 3 FR 

a ; 
o : 
M : 

M . S A L V A T O R E S CAD 

R A T I O T o U - 2 j j F I S S I C N OR U - 2 2 
FOR F A S T REACTOR C A L C U L A T I O N S . 
S U B S T A N T I A L MCC1F I C A T 1 C N S . 

7 1 2 0 L 4 R 

8 C A P T U R E N E E D E D . 

5 0 0 . EV 1 . 4 0 MEV 7 . O X 2 CCP M . N . N I K u L A E V 

G: R A T I O WANTED R E L A T I V E TO U - 2 J 5 F I S S I O N , 
o : SEE GENERAL COMMENTS I N THE I N T R C D U C T I O N . 

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 6 N E U T R O N F I S S I C N CROSS S E C T I O N 

5 5 3 4 . 0 0 MEV 1 0 . 0 MEV 5 . O X 2 GER H . G E R W I N J U L 6 9 2 3 6 0 1 . 

9 5 4 1 . 0 0 KEV 3 . 0 0 MEV 3 0 . O X 3 FR M . S A L V A T O R E S CAO 7 1 2 0 6 2 R 

C : WANTEC R E L A T I V E TO U - 2 3 5 F I S S I C N CRCSS S E C T I O N . 
O : FOR F A S T REACTOR C A L C U L A T I O N S . 
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 5 . CO MEV 5 . O X 2 CCP M . N . M K O L A E V F E I 

R A T I O WANTED R E L A T I V E TO U - C 3 5 . 
A V E R A G E CS I N F I S S I O N N E U T R O N S P E C T R U M OF C F - 2 5 2 

T I M E S N U - B A R UF C F - 2 5 2 WOULD EE VERY U S E F U L 
( R E Q U I R E D ACCURACY 1 P E R C E N T 1 . 

SEE G E N E R A L COMMENTS I N THE I N T R C D U C T I O N . 

Si' 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 PER F I S S I C N ( N U E A R ) 

5 5 6 UP TU 5 . 0 0 MEV I . O X 2 CCP M . N . N I K uL AEV F E I 7 1 4 C 1 4 R 

o : SEE G E N E R A L COMMENTS I N THE 1 N T R C D U C T I C N . 

9 2 U R A N I U M 2 J 6 N E U T R U N E N E R G Y SPECTRUM OF D E L A Y E D F I S S I O N NEUTRONS 

U : R A D I O A C T I V E T A R G E T 2 . 2 4 2 X ( 1 0 * * 7 ) YR 
N E E D F A S T GRUUP Y I E L D S AND S P E C T R A . 

O : 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 CF U - 2 3 2 - T H - 2 3 2 F U E L 



U R A N I U M 2 3 6 RESONANCE PARAMETERS 

9 9 8 1 0 . 0 EV 5 . 0 0 KEV M . N . N I K O L A E V F E I 

0: NEUTRON ANO CAPTURE WIDTHS WANTED FOR EVALUATION 
OF SEcFSHIELOING I N RESOLVED RESONANCE REGION. 

A: OBSERVATION OF AT LEAST 50 PERCENT CF P - l A V E 
RESONANCES IN THE ENERGY INTERVAL TO 1 KEV I S 
D E S I R E D . 

0 : SEE GENERAL COMMENTS I N THE INTRODUCTION. 
S T A T I S T I C A L ANALYSIS OF MEASURED 

RESONANCE PARAMETERS WANTED. 
AVERAGE S ANO P WAVE RESONANCE PARAMETERS SHOULD 

BE D E R I V E D . 

92 URANIUM 2 3 7 NEUTRUN CAPTURE CROSS SECTION 

5 9 9 1 . 0 0 KEV 3 . C C MEV M.SALVATORES 

O: FOR FAST REACTOR CALCULATIONS. 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

92 URANIUM 2 3 7 F I S S I O N CROSS SECTION 

1 0 0 0 1 . 0 0 KEV 3 . 0 0 MEV M.SALVATORES 

0 : FOR FAST REACTOR CALCULATIONS. 
M: SUBSTANTIAL MOD I F I C A T 1CNS. 

92 URANIUM 238 NEUTRON E L A S T I C CROSS S E C T I O N 

1001 1 . 0 0 KEV 2 0 . 0 MEV C . P H I L I S 

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

92 URANIUM 2 3 8 NEUTRON D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

1002 1 . 0 0 KEV 

1003 3 0 C• KEV 

3 0 0 . KEV 

2 . C O MEV 

10 . X 

5 . X 

USA H E M M I G 

USA SMITH 
HEMMIG 

ANL 
DOE 

69 i 4CcR 

1 CCA 3 C 0 . KEV 

1005 1 . 0 0 KEV 

1 0 . 0 MEV 1 0 . X 1 

2 0 . 0 MEV S.OX 2 

USA SMITH 

C . P H 1 L I S 

ANL 

RIFI C 

69 1468R 

742C12R 

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

9 2 U R A N I U M 2 3 8 NEUTRON I N E L A S T I C CROSS SECTION 

1 C 0 6 1 5 . C MEV M.SALVATORES CAD 6 9 2 : 

a : ALTERNATE QUANTITY - NONELASTIC CRCSS S E C T I C N . 
0 : FOR FAST REACTOR CALCULATIONS. 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

1 007 1 . 2 0 MEV 2 . 0 0 MEV F .WELLER 

LEVEL E X C I T A T I O N CROSS SECTIONS FCR THE 45 ANC 
148 KEV LEVELS WANTED. 

2 0 . 0 MEV 

o: 
M: 

C . P H I L I S 

FOR C R I T I C A L ASSEMBLIES. 
SUBSTANTIAL M O D I F I C A T I O N S . 

1 0 0 . KEV 1 0 . 0 MEV L . N . U S A C H E V 

FROM 0 . 1 - 0 . 8 MEV ACCURACY 3 . 4 P E R C E N T 
FROM 0 . 8 - 1 . 4 MEV ACCURACY 2 . 7 P E R C E N T 
FROM 1 . 4 - 2 . 5 MEV ACCURACY 3 . 0 P E R C E N T 
FROM 2 . - 5 . 0 MEV ACCURACY 10 P E R C E N T 
FROM 5 . 0 - 6 . 5 MEV ACCURACY 7 . 0 P E R C E N T 
FROM 6 . 5 - 10 MEV ACCURACY 1 0 P E R C E N T 
NEED FUR FAST REACTOR CALCULATION. 
FOR MORE DETAIL SEE INTRCOUCTICN. 

1 0 1 0 

STA T U S -

UP TO 1 0 . 0 MEV 

a : 

A : 

HEMMIG OOE e 2 1 0 2 > , R 

RADIOACTIVE TARGET 4 . 4 6 8 X ( 10 * * 9 ) YR 
TOTAL I N E L A S T I C CROSS SECTION NEEDED. 
ACCURACY RANGE 5 . TO 7 . PERCENT. 
ACCURACY SHOULD BE SUFFIC IENT To 

DETERMINE BROAD GROUP ( E . G . 29 GROUP) 
TRANSFER MATRIX ELEMENTS TO 7 - 1 0 PERCENT. 

T H I S REQUEST W«S REVIEWED BY CSEWG AND RECOMMENDED 
AS DESERVING SPECIAL EMPHASIS. 

NEW REQUEST. 

- S T A T U S 

UNDER CONTINUOUS REVIEW EY INDC ANC NEANDC. SEE APPENDIX A. 



5 2 U R A N I U M 2 3 8 ENERGY DIFFERENTIAL INELASTIC CROSS SECTION 

5 0 . 0 K E V 

I 012 

1 C 1 3 5 0 . 0 K E V 

1 0 . 0 MEV 

1 5 . 0 MEV 

1 5 . 0 MEV 

5 . O X 

S M I TH 
H E M M 1 G 

A N L 
OOE 

0 : EMISSION CROSS SECTIONS INSTEAD OF INELASTIC ANC 
1 N . 2 N J M I G H T B E U S E F U L . 

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 . 

M . S A L V A T O R E S C A D 6 5 2 3 5 1 R 

0 : S E P A R A T I O N OF L E V E L S UP TC Z MEV F E C U 1 R E C . 
A : A C C U R A C Y ON N U C L E A R T E M P E R A T U R E A B O V E 2 M E V . 
C : 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 

o: DECISION ABCUT TOTAL INELASTIC CRCSS SECTION AT 
I . 0 TO 2 . 5 MEV WANTED. 

T E M P E R A T U R E F C R I N E L A S T I C N E U T R C N S WANTEC A T T H E 
H I G H E R E N E R G I E S . 

SPECTRA ANO CROSS SECTICN FOR DIRECT INELASTIC 
SCATTERING PROCESSES TO 8E INVESTIGATED IN THE 
MEV REGION AS WELL AS DIRECT MECHANISM CCNTRIE-
UTIONS. 

A : C R O S S S E C T I C N F C R I N E L A S T I C R E M O V A L 6 E L G W F I S S I C N 
T H R E S H O L D OF U - 2 3 8 W A N T E D TC 1 . 5 - 2 . 0 P E R C E N T . 

CROSS SECTION FOR INELASTIC REMOVAL BELOW F I S S I C N 
THRESHOLD OF PU-240 OR NP-237 WANTEC TO 3 - 5 
PERCENT. 

EXCITATION CS FOR FIRST LEVEL ABOVE THRESHOLD TO i 
MEV SHOULD BE MEASURED WITH 5 PERCENT ACCURACY. 

N E U T R O N S P E C T R A TO BE M E A S U R E D W I T H 5 P E R C E N T 
A C C U R A C Y A T 2 . 5 1 5 M E V . 

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

P A R A M E T E R S I N S H E L L T R A N S M I S S I O N E X P E R I M E N T S 
W I T H C F - 2 5 2 N E U T R O N S O U R C E AND U - 2 J E ANO N P - 2 3 7 
F I S S I O N T H R E S H O L D D E T E C T O R S A S W E L L AS BY 
N E U T R O N S P E C T R O M E T E R S E E M S V E R Y U S E F U L . 

STATUS-

ONDER 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 2 U R A N I U M 2 3 8 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 0 1 4 5 0 0 . K E V 5 . 0 0 MEV S . O X 1 UK C . G . C A M P B E L L W I N 

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

UP TO 2 0 . 0 MEV S . O X 2 F R C . P H I L I S BRC 

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 . 

1016 5 0 0 . KEV 5 . 0 0 MEV 5.OX 1 GER H.KUESTERS KFK 

92 URANIUM 238 NEUTRON NON-ELASTIC CROSS SECTION 

1 C I 7 1 0 . 0 K E V 1 5 . 0 MEV CCP M . N . N I K O L A E V F E I 

A: DIRECT MEASUREMENTS BY SHELL TRANSMISSION 
DESIRABLE WITH 3 - 5 PERCENT ACCURACY. 

O: FOR EVALUATION OF INELASTIC SCATTERING CROSS 
SECTION FOR FAST REACTORS. 

9 2 U R A 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 

1016 5 0 0 . EV 1 . 0 0 KEV 6 . X 1 USA HEMMIG DOE 

C: FOR FAST REACTOR CALCULATIONS. 

1019 1 . 0 0 KEV 3 0 0 . KEV 1 . X 1 USA SMITH ANL 

CI FOR FAST REACTOR CALCULATIONS. 

1020 1 . 0 0 KEV 3 0 0 . KEV 2 . X 1 USA HEMMIG DOE 

O: FCR FAST REACTCR CALCULATIONS. 

1021 3 0 0 . KEV 5 0 0 . KEV 1 . 5 X 1 USA SMITH ANL 

o: FOR FAST REACTCR CALCULATIONS. 

1022 3 0 0 . KEV 5 0 0 . KEV 3 . X 1 USA HEMMIG DOE 

C: FOR FAST REACTOR CALCULATIONS. 

1 0 2 3 5 0 0 . K E V 1 0 . 0 MEV 2 . 5 X 1 USA S M I T H A N 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 . 

6S1426R 

1 C 2 4 5 0 0 . K E V 1 0 . 0 MEV 5 . X 1 U S A H E M M I G OOE 

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

1 0 2 5 1 0 . 0 K E V 3 0 0 . K E V 1 . 5 X USA S M I T H 
H E M M I G 

A N L 
DOE 

C : P R I M A R Y R A T I O S H O U L D BE TO U - 2 3 5 F I S S I O N , O T H E R 
R A T I O S TO R E C O G N I Z E D S T A N D A R D S D E S I R A B L E . 

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

7 5 



9 2 U R A N I U M £ 3 6 NEUTRON CAPTURE CROSS SECTION ( C O N T I N U E D ) 

3 C 0 . KEV 

3 0 0 . KEV 

1 0 . 0 MEV 

o : PRIMARY RATIO SHOULD BE TC U - 2 3 5 F I S S I C N . OTHER 
RATIOS TO RECOGNIZED STANDARDS D E S I R A B L E , 

o : RATIO DATA DISCREPANT WITH ABSOLUTE MEASUREMENTS. 

a : PRIMARY RATIO SHOULD BE TC U - 2 3 5 F I S S I O N , OTHER 
RATIOS TO RECOGNIZEC STANDARDS D E S I R A B L E . 

O : RAT IO DATA DISCREPANT WITH ABSOLUTE MEASUREMENTS. 

5 . 0 0 MV 6 . 0 0 EV 

A: ACCURACY REQUIRED . 0 3 BARNS. 
o: FOR THERMAL REACTORS. 

6 0 0 . K E V H . G E R w I N 

A: ACCURACY 2 PERCENT 10 TC 100 KEV , 
3 PERCENT ELSEWHERE. 

o : FAST REACTOR CALCULATICNS. 

1 0 . 0 KEV 2 . 0 0 MEV C .G.CAMPBELL W I N 

A : ACCURACY FOR AVERAGE VALUE OF THE ERROR EETWEEN 
E AND 2 E . 

C : MEASUREMENTS REQUIRED 1 0 . 0 K E V TC 6 0 . 0 K E V 
EVALUATION REQUIRED OVER WHOLE RANGE 
FOR FAST REACTORS. 

1 . 4 0 MEV M . N . N I K O L A E V F E I 714022R 

a : R A T I O TO U - 2 3 5 F I S S I O N CS IS WANTED. 
ABSOLUTE MEASUREMENTS OR RATIOS TO E - 1 0 ( N . A L P H A ) 

AND L I - 6 I N . A L P H A ) CROSS SECTIONS WOULD ALSC BE 
USEFUL, AND AT HIGHER ENERGIES THE RATIO TO THE 
N P - 2 3 7 F I S S I O N CS. 

TRANSMISSION MEASUREMENTS WITH FLAT-RESPONSE 
DETECTOR AND BY THE S E L F - I N C 1 C A T ION METHOD WITH 
CAPTURE GAMMA-RAY OETEC TOR I N THE TEMPERATURE 
RANGE 7 0 - 2 5 0 0 DEGREES K ARE DESIRED FOR E V A L -
UATION OF S E L F - S H I E L D I N G AND CCPFLEfi EFFECTS. 

SPHERICAL TRANSMISSION T 1 ME-OF-Fi_ IGH T MEASURE-
MENTS SEEM TO BE A USEFUL INDEPENDENT METHOD 
FOR DETERMINING THE R E L I A B I L I T Y CF CAPTURE 
CROSS-SECTION DATA. 

A : BETWEEN 1 AND 100 KEV INFORMATION ON RESONANCE 
SELF S H I E L D I N G FACTORS (SEE EOCK BY ABAGYAN ET 
A L . . CONSULTANTS BUREAU, NEW Y O R K , 1 5 6 4 1 
WITH 2 PERCENT ACCURACY AND AVERAGEC OVER 0 . 2 
LETHARGY INTERVALS D E S I R E D . 

TEMPERATURE DIFFERENCES UF SELFSHIELDING FACTORS 
MUST BE KNOWN WITH 7 PERCENT ACCURACY. 

O: SEE GENERAL COMMENTS IN THE INTRODUCTION. 
F I R S T P R I O R I T Y BECAUSE I T I S D I F F I C U L T TO 

INTERPRET THE DOPPLER-EFFECT AND SELF-SH1 ELD ING 
FACTORS FROM MACROSCOPIC DATA ONLY. 

1 . 0 0 KEV 1 0 . 0 MEV C . P H I L ! S 

A: ACCURACY 5 PERCENT TO 3 MEV, 20 PERCENT ABOVE, 
u : FOR C R I T I C A L ASSEMBLIES. 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

1033 5 . 0 0 KEV 1 0 . 0 MEV L . N . U S A C H E V F E I 

A : FROM 5 . 0 - 100 KEV ACCURACY 2 . 1 PERCENT. 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 2 . 7 PERCENT. 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 9 . 3 PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 TIMES WEAKER. 

O: NEED FOR FAST REACTOR CALCULATIONS. 
FOR MORE DETA IL SEE 1NTR0CUCTION. 

1 0 0 . MV USA LEONARD BNw 

0 : FOR THERMAL CROSS SECTION EVALUATION. 

761oesfi 

1 035 1 0 . 0 MV 1 . 0 0 EV H . T E L L I E R SAC 7 5 2 0 3 

A : QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S , 
a : TO CHECK CAREFULLY I F THE CAPTURE CROSS SECTION 

I S 1ZV DEPENDENT OR NOT 

1 0 . 0 K E V 8 0 . 0 K E V H.KUESTERS 

I C 3 7 3 0 . 0 KEV 1 . 0 0 MEV USA HEMMIG DOE 8 2 1 0 2 5R 

S T A T U S -

Q: RADIOACTIVE TARGET 4 . 4 6 8 X C 1 0 « * 9 J YR 
A: ACCURACY RANGE 2 . TO 3 . PERCENT. 
c: T H I S REQUEST WAS REVIEWED BY CSEWG AND RECOMMENCED 

AS DESERVING SPECIAL EMPHASIS. 
M: NEW REQUEST. 

- S T A T U S 

UNDER C C N I I N U C U S R E V I E W 6Y I N O C ANO N E A N D C . SEE A P P E N D I X A . 

92 URANIUM 2 3 6 T O T A L P H O T U 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 0 MEV C . G . C A M P B E L L WI N 7 1 2 0 6 6 R 

a : GAMMA S P E C T R U M W A N T E D . 
A : LOW R E S O L U T I O N A D E Q U A T E FCR I N C I D E N T ENERGY ANO 

P H O T O N S P E C T R U M . 
c : E V A L U A T I O N R E Q U I R E M E N T . 

FOR STUDY OF A C T I V A T I O N ANO H E A T R E L E A S E I N C O R E . 

1 0 3 9 1 0 . 0 MEV M . S A L V A T O R E S CAD 

O : GAMMA S P E C T R U M R E Q U I R E D , 
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 : NEW R E Q U E S T . 

7 6 



92 URANIUM 236 ENERGY-ANGLE D I F F . PHOTCN—PRODUCT ION CROSS SECTION 

1 0 4 0 1 . 0 0 MV 1 5 . 0 MEV H E M M I G DOE 

0 : FOR ALL GAMMA ENERGIES. 
A: GAMMA-ENERGY INTERVALS - EOC KEV. 
o : FOR SHIELDING AND GAMMA HEATING CALCULATIONS. 

5 2 U R A N I U M 2 3 6 

2 0 . 0 MEV M . N . N I K O L A E V F E 1 

Q: SECONDARY ENERGY DISTRIBUTION RECU1REC. 
A: ACCURACY 5 TO 10 PERCENT WANTED. 

ENERGY SPECTRA OF SECONDARY NEUTRONS DESIRABLE 
WITH 5 PERCENT ACCURACY AND 0 . 2 RESOLUTION IN 
LETHARGY. 

c : FOR FAST REACTORS. 

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

C: POSSIBLE USE AS NEUTRON MULTIPLIER. 

7 2 4 0 6 3 F 

2 5 . 0 * L . N . U S A C H E V F E I 

0 : AVERAGE CROSS SECTION IN A FAST-REACTCR SPECTRUM 
REQUESTED. 

o: FOR FAST-REACTOR BURN-UP CALCULATION. 
SEE GENERAL COMMENTS. 

1 0 4 4 1 4 . 0 MEV 2 0 . 0 MEV USA SMITH ANL 

A: ENERGY RESOLUTION 10 PERCENT. 

92 URANIUM 236 

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

0 : POSSIBLE USE AS NEUTRON MULTIPLIER. 

1 0 4 6 1 4 . 0 MEV 2 0 . 0 MEV USA SMITH ANL 

A: ENERGY RESOLUTION 10 PERCENT. 

1 0 4 7 1 1 . 0 MEV 1 4 . 0 MEV USA BERK DUE 

G: FOR HYBRID SYSTEM DESIGN. 

9 2 U R A N I U M 2 3 8 F I S S I O N CROSS SECTION 

C . G . C A M P B E L L 
J . F E L L 

W I N 
W I N 

c: FISSION SPECTRUM AVERAGE WANTED. 
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 AND T H E R M A L R E A C T O R S . 

1 C 4 S 8 0 0 . KEV 1 5 . 0 MEV M . N . N I K O L A E V F E I 7 1 4 0 2 0 R 

RATIO TO U - 2 3 5 F I S S I O N CS I S WANTED. 
ABSOLUTE MEASUREMENTS AND MEASUREMENT OF THE RATIO 

TO THE NP-237 F I S S I C N CS WOLLC EE VERY USEFUL. 
AVERAGE CS IN F I S S 1 ON-NEUTRON SPECTRUM OF CF-252 

TIMES NU-BAR OF CF-252 IS CF GREAT INTEREST FCfi 
REDUCING THE DEPENDENCE OF THE ACCURACY OF 
NEUTRON PRODUCT ION CALCULATIONS UPON THE 
ACCURACY UF THE C F - £ 5 2 NU-BAR STANDARD 
(REQUIRED ACCURACY 1 PERCENT > . 

- 5 PERCENT EELGW 1 . 3 MEV. 
AND 2 PERCENT BETWEEN 

A: REQUESTED ACCURACIES 
AND ABOVE 6 . 5 MEV, 
1 .-> ANO 6 . 5 MEV . 

ABSOLUTE VALUES WITH 
O: SEE GENERAL COMMENTS 

2 TO 3 PERCENT ACCURACY. 
IN THE INTRODUCTION. 

AT LEAST THREE DIFFERENT MEASUREMENTS WITH THESE 
ACCURACIES WANTED. 

F IRST PRIORITY BECAUSE HIGH ACCURACY OF THE U - 2 2 8 
F I S S I O N CS IS IMPORTANT IN CONNECTION WITH THE 
USE OF THIS CS AS A CONVENIENT STANDARD FCR 
THRESHOLD-REACT ION MEASUREMENTS. 

2 0 . 0 MEV C . P H I L 1 S 

C: FCR CRITICAL ASSEMBLIES. 
M: SUBSTANTIAL MODIFICATIONS. 

1 0 5 1 8 C C . K E V 1 0 . 0 MEV => L.N.USACHEV F E I 

A: FROM 0 . 8 - 1 0 . MEV ACCURACY 1 . 8 PERCENT. 
0 : NEED FOR FAST REACTOR CALCULATIONS. 

FOR MORE DETAIL SEE INTRODUCTION. 

1052 5 0 0 . E V 1 . 3 0 MEV S M I T H A N L 

Q: RATIO TO U - 2 3 5 I N . F ) WANTEC. 
A: INCIDENT ENERGY RESOLUTION: 3 . PERCENT. 

INTERMEDIATE ACCURACY USEFUL. 
ENERGY CALIBRATION - 1 PERCENT. 

1 0 5 3 1 . 3 0 MEV 5 . 0 0 MEV 

o: RATIO TO U - 2 3 5 ( N . F ) WANTED. 
A: INTERMEDIATE ACCURACY USEFUL. 

ENERGY CALIBRATION - 1 PERCENT. 

7 7 



9 2 U R A N I U M 2 3 8 N E U T R C N F I S S I C N C R O S S S E C T I C N ( C O N T I N U E D ) 

5 . 0 0 MEV 1 4 . 0 MEV 

O : 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 . 

1 4 . 0 MEV 2 0 . 0 MEV 

Q : 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 . 

2 0 . 0 MEV M . M . K A S 1 M 

C : F O R N E U T R C N D O S I M E T R Y 
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 BY I N D C AND N E A N O C . SEE 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 C N S E M I T T E D P E R F I S S I O N ( N U B A R ) 

1 057 1 0 . 0 MEV H E M M I G 6 9 1 2 75R 

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

O : T O V E R I F Y M E A S U R E M E N T OF S O L E 1 L A C . 

1 C 5 6 UP TO 5 . 0 0 MEV M . N . N I K O L A E V F E I 7 1 4 0 2 1K 

Q : R A T I O TO C F - 2 5 2 NU 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 BE KNOWN W I T H C . 7 P E R C E N T 

A C C U R A C Y ANO 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 . 

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 0 5 9 2 0 . 0 MEV C . P H I L I S 7 4 2 0 6 8 R 

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

1 06 C 1 0 . 0 MEV L . N . U S A C H E V 

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

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

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

9 2 U R A N I U M 2 3 8 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 

5 . 0 0 MEV 1 4 . 0 MEV 

1 0 . 0 MEV 

C : 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 FCR U A S S A Y . 
D A T A N E E D E D F O R E X T R A P O L A T I O N TC 1 5 M E V . 

T . M U R A T A N I G 7 6 2 0 4 7N 

T H E R E Q U E S T E D Q U A N T I T I E S ARE T H E G R O U P 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 
C A N B E U S E D TC F I T T H E D E C A Y C U R V E C F C E L A Y E C 
N E U 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 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 AND I R R A D I A T E D F U E L 

5 . 0 0 MEV H E M M I G D C E 8 2 1 0 1 4 R 

G : R A D I O A C T I V E T A R G E T 4 . 4 6 8 X 1 1 0 * * 9 ) YR 
A : A C C U R A C Y R A N G E 3 . TO 5 . P E R C E N T . 

T H I S M U S T B E AN A B S O L U T E M E A S U R E M E N T . 
C : T H I S R E Q U E S T WAS R E V I E W E D BY CSEWG AND R E C O M M E N D E D 

WAS D E S E R V I N G S P E C I A L E M P H A S I S . 
M : NEW 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 EY I N O C AND N E A N D C . S E E A P P E N D I X A . 

9 2 U R A N I U M 2 3 8 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 

I 0 6 4 2 . 0 0 MEV 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 . A B O U T 2 M E V . 
A C C U R A C Y F C 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 NUMBER OF N E U T R O N S 

A B O V E 5 . 0 MEV ANO BELOW 0 . 2 5 M E V . 
LOW R E S O L U T I O N A D E Q U A T E F C R I N C I D E N T E N E R G Y . 
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 . 

I 0 6 5 2 0 . 0 MEV 5 . 0 * 

c: 
M: 

C . P H I U S 

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

UP TO 1 0 . 0 MEV H E M M I G DCC 6 2 1 0 2 1R 

o: 
M : 

R A D I O A C T I V E T A R G E T 4 . 4 6 6 X ( 1 0 * * 9 ) YR 
P R O M P T F I S S I O N N E U T R O N S P E C T R U M W I T H R E F E R E N C E 

TO T H A T OF C F - 2 5 2 W I T H AN A C C U R A C Y C F E ( A V G ) TO 
1 - 1 . 5 P E R C E N T . AN A B S O L U T E M E A S U R E M E N T CF T H E 
S H A P E OF T H E S P E C T R U M MAY B E N E C E S S A R Y . 

T H I S R E Q U E S T WAS R E V I E W E D B Y CSEWG ANC R E C O M M E N C E D 
A S D E S E R V I N G S P E C I A L E M P H A S I S . 

NEW R E Q U E S T . 
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52 URANIUM 238 NEUTRON ENERGY SPECTRUM OF F I S S I O N NEUTRONS (CONTINUED! 

STATUS 

UNDER CGMINUCUS REVIEW BY INDC. SEE APPENDIX A. 

92 URANIUM 238 NEUTRON RESONANCE PARAMETERS 

1 0 6 7 UP TO 5 . 0 0 KEV 1 CCP M.N.NIKOLAEV F E I 714016R 

O: OBSERVATION OF VERY WEAK P-WAVE RESONANCES IS 
DESIRED. 

RESOLUTION OF SO PERCENT CF P-WAvE RESONANCES 
CONTROLLED BY PORTER-THOMAS DISTRIBUTION AND 
LEVEL SPACING D I S T R I B U T I O N AND ALL S-WAvE 
RESONANCES BELOW 5 KEV IS DESIRED. 

O: CAREFUL I D E N T I F I C A T I O N OF S AND P WAVE RESONANCES 
NEEDED FOR DETERMINATION OF P WAVE STRENGTH 
FUNCTION. 

REQUEST CONNECTED WITH PROBLEM CF SELFSH1ELCING 
EVALUATION IN UNRESOLVED RESONANCE REGION. 

ATTENTION TO BE PAID TO THE PROBABLE C IFFEKENCE 
BETWEEN THE 1 / 2 ( * ) AND 1 / 2 ( - ) LEVEL D E N S I T I E S . 

F IRST PRIORITY BECAUSE INVESTIGATION CF THE PARITY 
DEPENDENCE OF LEVEL DENSITY IS CF INTEREST FROM 
A S C I E N T I F I C AS WELL AS FROM A PRACTICAL POINT 
OF VIEW. 

6 . 0 0 EV 1 0 . 0 KEV C .G.CAMPBELL W I N 732113R 

ACCURACY I S FCR THE AVERAGE ERROR BETWEEN E ANO 2E. 
BROAD RESCLUTION MEASUREMENTS CCLLD SUFFICE. 
FUR FAST REACTORS. 
TO GIVE SHIELDED CROSS SECTIONS TC 3 PERCENT. 
TO GIVE DOPPLER CHANGE TO 5 PERCENT FCR 

TEMPERATURES BETWEEN 30C AND 2000 DEGREES K . 
SUBSTANTIAL MODIF ICATIONS. 

1 . 0 0 KEV 3 0 . 0 KEV USA HEMMIG OCE 821013R 

O: RADIOACTIVE TARGET 4 . 4 6 8 X ( I 0 * * S ) YR 
RESONANCE PARAMETERS AND CAPTURE CROSS SECTION. 

O: THICK SAMPLE TRANSMISSION AND SELF-INC1 CAT ION DATA 
OESIRABLE i NEED RESuLVEC AND UNRESOLVED 
PARAMETER TC COMPUTE GROUP CROSS SECTIONS TO 
3 . 0 PERCENT ACCURACY FOR VARIOUS SELF-SHIELCISG 
CONDITIONS. 

THIS REQUEST WAS REVIEWED BY CSEWG ANC RECOMMENCED 
AS DESERVING SPECIAL EMPHASIS. 

MJ NEW REQUEST. 

-STATUS 

UNDER CCNTINUCUS REVIEW BY INDC. SEE APPENDIX A. 

93 NEPTUNIUM 236 N E U T R C N CAPTURE CROSS SECTION 

1 070 1 . 0 0 KEV 1 . 0 0 MEV SO .OX M.SALVATORES 

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 . 

93 NEPTUNIUM 236 N E U T R O N F I S S I C N CROSS SECTION 

107 1 1 . 0 0 KEV l . C C MEV 5 0 . OX M.SALVATGKES 

O: FOR FAST REACTOR CALCULATIONS. 
M: SUBSTANTIAL MOD I F I C A T 1CNS. 

S3 NEPTUNIUM 237 SPONTANEOUS ALPHA HALF L I F E 

1 072 761123 R 
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 1 YR 
0 : FOR MASS DETERMINATION OF FISSIONABLE DEPOSITS. 

93 NEPTUNIUM 237 CAPTURE CROSS SECTION 

1073 5 0 0 . EV 5 . 0 0 MEV L.N.USACHEV FE 1 7940C6R 

Q: AVERAGE CROSS SECTluN IN A FAST-REACTCR SPECTRUM 
REQUESTED. 

O: FOR FAST-REACTOR BURN-UP CALCULATION. 
SEE GENERAL CUMMENTS. 

1 074 1 5 . 0 MEV 3 NEUTRON DOSIMETRY GROUP GEL 8120 

C: TO BE INCLUDED IN IRDF F I L E 
O: FOR NEUTRON DOSIMETRY USING SPECTRUM UNFOLDING 

METHODS. 

93 NEPTUNIUM 237 

1075 UP TO 1 5 . C MEV 

Q: 
o: 

RADIOACTIVE TARGET 2 . 1 4 X ( 1 0 * * 6 ) YR 
TO EVALUATE CONTAMINATION OF P U - 2 J 8 BY P U - 2 3 6 . 

I 076 1 5 . 0 MEV F.JOSSO CAD 

A: QUOTED ACCURACY AT 2 STANDARD DEVIAT IONS. 
O: FOR FAST REACTOR FUEL CYCLE CALCULATIONS. 
M: SUBSTANTIAL MODIF ICATIONS. 

762147R 
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93 NEPTUNIUM 2 3 7 NEUTRCN N . 2 N (CONTINUED! 

1 C 7 7 1 5 . OX 2 CCP L . N . U S A C H E V F E I 7 9 4 0 0 8 1 -

0 : AVERAGE CROSS SECTION IN A FAST-REACTCR SPECTRUM 
REQUESTED. 

0 : FOR FAST-REACTOR BURN-UP CALCULATION. 
SEE GENERAL COMMENTS. 

1 0 7 8 UP TO 1 5 . 0 MEV 10 .OX 1 BLG CH.DE RAEOT. MOO 6 1 2 0 6 4 N 

c : U - 2 3 5 F I S S I C N SPECTRUM AVERAGE REQUESTED 
CROSS SECTION FOR N P - 2 3 7 ( N . 2 N ) N P - 2 3 6 ( 2 2 HR 
ISOMER 1 ALSO REQUESTED. 

C: TO EVALUATE B U I L D - U P CF T L - 2 0 8 . THE DECAY PRODUCT 
OF P U - 2 3 6 . 

STATUS STATUS 

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

93 NEPTUNIUM 237 NEUTRON SPECIAL QUANTITY (DESCRIPT ION BELOW) 

1079 7 . 0 0 MEV 1 2 . 0 MEV 2 5 . O X 2 UK V.BARNES UKW 6 1 2 0 5 0 R 
C.G.CAMPBELL WIN 

Q : P R O D U C T I O N CF P U - 2 3 6 
O: FOR EST IMATION OF P U - 2 3 6 I N IRR AD 1 AT EC FUEL ANO 

SAMPLES. 

93 NEPTUNIUM 237 NEUTRCN F I S S I C N CROSS SECTION 

1 0 8 0 5 0 . 0 KEV 7 . 0 0 MEV 2 . X 1 USA G I L L I A M NBS 7 8 1 1 7 8 K 

a : R A D I O A C T I V E T A R G E T 2 . 1 4 X ( 1 0 * * 6 ) YR 
O : FOR M A T E R I A L S D O S I M E T R Y . 

1C£1 8 . 0 0 MEV 1 5 . C MEV 5 .OX 1 EUR NEUTRCN DOSIMETRY GROUP GEL 8 1 2 0 1 7 R 

C: FOR SURVEILLANCE OF DAMAGE I N PRESSURE VESSELS 
USING C S - 1 3 7 WITH LONG HALF L I F E 
SEE ALSO REQUEST AT LOWER ENERGIES 8 1 2 0 1 6 

M: SUBSTANTIAL M O D I F I C A T I O N S . 

1 0 8 2 UP TO 2 0 . 0 MEV l .OOX 1 BAN M . M . K A S I M BAN 8 3 3 0 0 1R 

C: FOR NEUTRON DOSIMETRY 
M: NEW REQUEST. 

STATUS STATUS 

UNDER CONTINUOUS REVIEW BY NEANOC. SEE APPENDIX A. 

93 NEPTUNIUM 238 NEUTRCN CAPTURE CROSS SECTION 

1 0 8 3 1 . 0 C K E V 2 . 0 0 MEV 5 0 . O X 2 FR F . J O S S O 

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

93 NEPTUNIUM 238 NEUTRCN F I S S I C N CROSS SECTION 

1 . 0 0 K E V 2 . 0 0 MEV 5 0 . O X 2 F R F . J O S S O C A D 7 9 2 0 4 I F 

A : Q U O T E D U N C E R T A I N T Y AT 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 F U E L C Y C L E 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 . 

9 3 N E P T U N I U M 2 3 9 N E U T R C N C A P T U R E C R O S S S E C T I O N 

1 0 8 5 1 . 0 0 KEV 2 . 0 0 MEV 5 0 . O X 2 FR M . S A L V A T O R E S C A D 7 6 2 1 4 B F 

o: FOR FAST REACTOR CALCULATIONS. 
MI SUBSTANTIAL M O D I F I C A T I O N S . 

1C 8 6 2 5 . 3 MV 1 . 0 0 MEV 3 0 . O X 2 UK C . G . C A M P B E L L W I N 7 9 2 1 2 E R 

o : FOR FAST REACTORS. 
EVALUATION REQUIREMENT. 

93 NEPTUNIUM 239 NEUTRCN N . 2 N 

1C87 UF TO 1 5 . 0 MEV 5 0 . O X 2 FR F .JOSSO CAD 7 9 2 0 4 2 F 

A: QUOTED UNCERTAINTY AT 2 STANDARD D E V I A T I O N S . 
O: FOR FAST REACTOR FUEL CYCLE CALCULATION. 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

9 3 NEPTUNIUM 239 NEUTRON F I S S I C N CROSS SECTION 

1 . 0 0 KEV 2 . 0 0 MEV 50 .OX 2 FR M.SALVATORES 

O: FUR FAST REACTOR CALCULATIONS. 
Mi SUBSTANTIAL M O D I F I C A T I O N S . 

2 5 . 3 MV 1 0 . 0 MEV 3 0 . O X 2 UK 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 . 
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5 3 N E P T U N I U M 2 4 0 C A P T U R E CROSS S E C T I O N 

1 0 5 0 I . 0 0 KEV 2 . 0 0 MEV M . S A L V A T O R E S 

O : FCR 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 . 

9 3 N E P T U N I U M 2 4 0 F I S S I O N CROSS S E C T I O N 

1 0 9 1 1 . 0 0 KEV 2 . 0 0 MEV M . S A L V A T O R E 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 . 

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

1 0 9 2 I . 0 0 KEV 2 . 0 0 MEV 

A : QUOTED U N C E R T A I N T Y AT 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 F U E L C Y C L E 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 O F I S S I O N CROSS S E C T I O N 

1 0 6 3 1 . 0 0 KEV 2 . 0 0 MEV F.JOSSO 7 9 2 0 4 5 R 

A : QUOTED U N C E R T A I N T 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 F U E L C Y C L E 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 . 

9 4 P L U T O N I U M 2 3 7 

1 0 9 4 1 . 0 0 KEV 

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

2 . 0 C MEV M . S A L V A T O R E S 

A ; F O R 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 . 

9 4 P L U T O N I U M 2 3 7 N E U T R U N F I S S I C N CROSS S E C T I O N 

1 0 9 5 1 . 0 0 KEV 2 . 0 0 MEV M . S A L V A T O R E S 

o: FOR FAST REACTOR CALCULATIONS. M: SUBSTANTIAL MODIFICATIONS. 
9 4 P L U T O N I U M 2 3 8 GAMMA HAY Y I E L D 

T . S U Z U K I J A E 7 6 2 0 0 9 N 

O : Y I E L D PER D I S I N T E G R A T I O N OF 4 3 . 4 5 . 9 5 . 7 , 1 5 2 . 7 KEV 
GAMMA 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 DECAY E V E N T ) 
0 : THOUGH P R E S E N T S T A T U S OF ACCURACY SECMEO TU 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 P U - 1 S O T U P E S BY G A M M A - R A Y S P E C T R O S C O P Y 

5 4 P L U T C N I U M 2 3 8 GAMMA T O T A L N E U T R O N Y I E L D 

1 0 . 0 MEV C C P V . K . M A R K O V GAC 

0 : P H O T O N U C L E A R A S S A Y OF P U . 

5 4 P L U T O N I U M 2 3 6 F I S S I C N CROSS S E C T I O N 

1 0 . 0 MEV CCP V . K . M A R K O V GAC 

O : FOR P H O T O N U C L E A R A S S A Y OF P U . 

9 4 F L U T C N 1 U M 2 3 8 F I S S I O N PRODUCT MASS Y I E L D S P E C T R U M 

1 0 . 0 MEV 2 CCP V . K . M A R K O V GAC 

o: P H O T O N U C L E A R ASSAY OF P U . 

7 14045N 

9 4 P L U T L N I U M 2 3 8 C A P T U R E CROSS S E C T I O N 

1 1 0 0 1 . O C KEV 1 0 . 0 MEV FR J . S A L V Y TIRC 

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 2 8 

2 0 . 0 MEV FR J . S A L V Y tiRC 

M: SUBSTANTIAL MOO I F 1 C A T I C N S . 

1 5 . 0 MEV 

A : QUOTED U N C E R T A I N T 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 F U E L C Y C L E C A L C U L A T I C 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 . 
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9 4 P L U T O N I U M NEUTRON F I S S I C N CROSS SECTION 

1 1 0 3 1 . 0 0 KEV 3 . 0 0 MEV F . J C S S O CAO 

O: VALUE R E L A T I V E TO U - 2 3 5 F I S S I O N CROSS SECTION. 
A : QUOTED UNCERTAINTY AT 2 STANDARD D E V I A T I O N S , 
o : FOR FAST REACTOR FUEL CYCLE CALCULAT ION. 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

94 PLUTONIUM 2 3 6 NEUTRCNS EMITTED PER F I S S I O N (NU BAR) 

1 1 0 4 5 0 0 . EV 1 5 . 0 MEV F .JOSSO CAO 

a: VALUE RELAT IVE TO CF-252 NU. 
A : QUOTED UNCERTAINTY AT 2 STANDARD C E V I A T I O N S . 
a : FOR FAST REACTOR FUEL CYCLE CALCULAT ION. 
M: SUBSTANTIAL 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 GAMMA RAY Y I E L D 

T . S U Z U K I JAE 7 6 2 0 1 ON 

Y I E L D PER D I S I N T E G R A T I O N OF 4 5 . 2 , 1 0 4 . 2 AND 6 4 2 . 3 
KEV GAMMA RAYS REQUIRED. 

(FOLLOWING ALPHA DECAY EVENT 1 
THOUGH PRESENT STATUS CF ACCURACY SEEMED TO MEET 
THE REQUIREMENT CONFIRMATION IS REQUIRED. 
ASSAY OF PU- ISOTOPES BY GAMMA-RAY SPECTROSCOPY 

9 4 P L U T O N I U M 2 3 9 TOTAL CROSS SECTION 

1 1 0 6 0 . 5 0 MV 5 . 0 0 EV 7 6 1 0 6 B R 

a : RADIOACTIVE TARGET 2 . 4 1 X ( 1 0 * * 4 ) YR 
0 : NEEDED FUR THERMAL CROSS SECTION EVALUAT ION. 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

1 1 0 7 1 . 0 0 KEV 2 0 0 . KEV M.KAWAI NIG 

F I S S I C N REACTOR CALCULATIONS. 

1106 1 . 0 0 MV 1 . 0 0 EV HEMMIG DOE 6210C7R 

O: RADIOACTIVE TARGET 2 . 4 1 X ( 1 0 * * 4 j YR 
0 : NEEDED TO DETERMINE THE THERMAL SHAPE ACCURATELY. 

T H I S REQUEST WAS REVIEWED BY CSEWG AND RECOMMENCED 
AS DESERVING SPECIAL EMPHASIS. 

M: NEW REQUEST. 

1 1 0 9 1 . 0 0 EV 5 0 0 . KEV HEMMIG DOE B 2 1 0 1 5 R 

Q : 
A : 

c : 

M -

R AO ICAC T1VE TARGET 2 . 4 1 X ( 1 0 » » 4 ) YR 
WITH ENERGY RESOLUTION S U F F I C I E N T TC SHOW 

SECONDARY STRUCTURE UP TO 10 KEV. 
T H I S REQUEST WAS REVIEWED BY CSEwG AND RECCMMENUEU 

AS DESERVING SPECIAL EMPHASIS. 
NEW REQUEST. 

9 4 P L U T O N I U M 2 3 9 E L A S T I C CROSS SECTION 

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 T R G Y . 
C: FCR LONG TERM IMPROVEMENT OF THE ABSORPTION CROSS 

S E C T I O N . 

1 1 1 1 1 . 0 0 KEV 2 0 . 0 MEV C . P H I L I S 

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

9 4 F L U T C N I U M 2 3 9 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 1 1 2 1 . 0 0 MEV 3 . 0 0 MEV SMI TH 
HEMMIG 

ANL 
DOE 

6 9 1 3 0 3 R 

a : RADIOACTIVE TARGET 2 . 4 1 X ( 1 0 » » 4 ) YR 
A : I N C I D E N T ENERGY R E S O L U T I O N : 5 0 0 K E V . 

1 1 1 3 1 . 0 C KEV 2 0 . 0 MEV C . P H 1 L I S 

c : FCR C R I T I C A L ASSEMBLIES. 
M; SUBSTANTIAL 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 I N E L A S T I C CROSS S E C T I O N 

2 C . C MEV 10.0* C . P H I L I S BRC 
o : FOR C R I T I C A L ASSEMBLIES. 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

1 1 1 5 8 0 0 . K E V 5 . 0 0 MEV L . N . U S A C H E V 

1 5 
1 7 

A: FROM 0 . 8 - 1 . 4 MEV ACCURACY 
FROM 1 . 4 - 2 . 5 MEV ACCURACY 
FROM 2 . 5 - 5 . 0 MEV ACCURACY 30 

O: NEED FOR FAST REACTOR CALCULAT ION. 
FOR MORE D E T A I L SEE INTROCUCTION. 

PERCENT. 
PERCENT. 
PERCENT. 
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94 PLUTCNIUM 239 NEUTRON I N E L A S T I C CROSS S E C T I C N (CONTINUED) 

5 0 . 0 KEV 1 0 . 0 MEV HEMMIG OOE 8 2 1 0 3 0 R 

RADIOACTIVE TARGET 2 . 4 1 X 1 1 0 * * 4 ) MR 
TOTAL I N E L A S T I C CRCSS SECTICN NEEDED. 
ACCURACY RANGE 1 0 . TO 1 5 . PERCENT. 
ACCURACY SHOULD BE S U F F I C I E N T TO DETERMINE 

BROAD GROUP ( E . G . 29 GROUP) TRANSFER 
MATRIX ELEMENTS TO 1 0 - 2 C PERCENT. 

T H I S REQUEST WAS REVIEWED BY CSEwG AND RECOMMENDED 
AS DESERVING SPECIAL EMPHASIS. 

NEW REQUEST. 

94 PLOT CNIUM 239 NEUTRON ENERGY D I F F E R E N T I A L I N E L A S T I C CROSS SECT I O N 

1117 1 5 . 0 MEV M.N.N1KCLAEV F E I 714023R 

CROSS SECTION FOR I N E L A S T I C REMOVAL BELOW F I S S I C N 
THRESHOLDS OF U - 2 3 8 AND OF P U - 2 4 0 OR N P - 2 3 7 
DESIRED WITH 10 PERCENT ACCURACY. 

E X C I T A T I O N CROSS SECTION FOR LOW LYING LEVELS 
REQUIRED WITH 15 PERCENT ACCURACY. 

SEE GENERAL COMMENTS I N THE INTRODUCTION. 

1 1 1 8 7 . 0 0 KEV 1 0 . 0 MEV 20. 7210E4R 

o : 
M: 

RADIOACTIVE TARGET 2 . 41X( 1 0 * * 4 ) YR 
SUBSTANTIAL M O D I F I C A T I O N S . 

94 PLUTONIUM 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 CROSS S E C T I O N 

HIS 2 0 . 0 MEV 20 .OX BRC 742098R 

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

94 PLUTONIUM 2 3 9 C A P T U R E CROSS S E C T I O N 

1 120 1 . 0 0 KEV 1 . 0 0 MEV 712062R 

Q: ALPHA ALSO USEFUL. 
A: PREFER b PERCENT ACCURACY UP TO 100 KEV. 
a : FOR BURNUP CALCULATIONS. 

1 . 0 0 K E V 1 C . 0 MEV 

A : ACCURACY S P E R C E N T TO 3 M E V , 
a : FOR C R I T I C A L A S S E M B L 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 . 

20 PERCENT AEC VE. 

5 . 0 0 KEV 1 0 . 0 MEV L .N .USACHEV F E I 

FROM 5 . 0 - 100 KEV ACCURACY 3 . 7 PERCENT. 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 10 PERCENT. 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 50 PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 TIMES WEAKER. 
NEED FOR FAST REACTOR CALCULATIONS. 
FOR MORE DETAIL SEE INTRODUCTION. 

1 123 1 . 0 0 MV 1 . 0 0 EV HEMMIG DOE 6 2 1 0 0 9 R 

a : RADIOACTIVE TARGET 2 . 4 1 X ( 1 0 * * 4 ) YR 
C: NEEDED TO DETERMINE THE THERMAL SHAPE ACCURATELY. 

T H I S REQUEST WAS REVIEWED BY CScWG AND RECOMMENDED 
AS DESERVING SPECIAL EMPHASIS. 

M: NEW REQUEST. 

-STATUS 

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

94 PLUTONIUM 2 3 9 TOTAL PHOTON PRODUCTION CROSS SECTION 

1124 1 2 0 . KEV C . G . C A M P B E L L WIN 69241fcR 

a : GAMMA SPECTRUM WANTED. 
A: INCIDENT ENERGY. ABOUT 120 KEV. 

LOW RESOLUTION ADEQUATE FCR INCIDENT ENERGY AND 
PHOTON SPECTRUM. 

C: FOR STUDY OF ACTIVATION AND HEAT RELEASE IN CORE. 

1125 1 . 0 0 KEV 2 0 . 0 MEV 10 .OX 

c : 
M : 

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

1126 2 5 . 3 MV 1 5 . 0 MEV S . O X B . D O C H E M I N SAC 

a : GAMMA S P E C T R A R E Q U I R E D 
A: ENERGY RESOLUTION OF 250 KEV FOR GAMMA HAYS LESS 

THAN 1 Mc V AND bOO KEV FOR ENERGIES GREATER THAN 
1 MEV 
QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S . 

O: FOR SHIELDING CALCULATIONS - EVALUATION MAY BE 
S U F F I C I E N T 

1 1 2 7 1 0 . 0 MEV 10 .OX M.SALVATORES 63201SR 

a : GAMMA SPECTRUM RcQUlREO. 
o ; FAST REACTCR CALCULATIONS. 
M: NEW REQUEST. 
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9 4 F L U T C N 1 U M 2 3 9 

2 0 . 0 MEV FR C . P H I L 1 S bHC 

M: SUBSTANTIAL M O D I F I C A T I O N S . 

1 129 6 . 0 0 MEV 1 0 . 0 MEV 

1 5 . 0 MEV 

0 : RADIOACTIVE TARGET 2 . 4 1 X 1 1 0 * * 4 ) YR 
0 : TO PREDICT BUILDUP OF P U - 2 3 6 . 

F .JOSSO 7 6 2 1 5 2 R 

A : QUOTED U N C E R T A I N T 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 REACTOR F U E L C Y C L E 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 . 

9 4 P L U T O N I U M 2 3 9 

2 0 . 0 MEV FR J . S A L V Y BRC 

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 ENERGY D IFFERENTIAL NEUTRUN-EMISSI ON CROSS SECTION 

1 132 1 0 0 . KEV 1 4 . 0 MEV USA HEMMl G DCE 6 2 1 0 2 7 R 

O: RADIOACTIVE TARGET 2 . 4 I X ( I 0 * * 4 ) YR 
SPECTRUM OF EMITTED NEUTRONS NEEDED AT 

SEVERAL ENERGIES. 
A: ACCURACY RANGE 1 0 . TC 1 5 . PERCENT. 
0 : T H I S REQUEST HAS REVIEWED BY CSEWG AND RECOMMENDED 

AS DESERVING SPECIAL EMPHASIS. 
M: NEW REQUEST. 

9 4 P L U T O N I U M 2 3 9 F I S S I O N CROSS S E C T I O N 

1133 1 . 0 0 EV 

1 1 3 4 3 . 0 0 MEV 

3 . 0 0 MEV 

1 0 . 0 MEV 

S M I T H 
H E M M I G 

ANL 
DOE 

o: RADIOACTIVE TARGET 2 . 4 1 X 1 1 0 * * 4 ) YR 
A: V E R I F I C A T I O N OF CURRENT ACCURACY OR INTERMEDIATE 

ACCURACY USEFUL. 
NEED RELATED ACCURACY FOR 5 - 1 0 PERCENT ENERGY 

B I N S . 
0: FOR FAST REACTOR CALCULATIONS. 

SMI TH 
HEMMIG 

A N L 
DOE 

(.: R AO I CACT I VE TARGET 2 . 4 1X1 1 0 * * 4 ) YR 
A: V E R I F I C A T I O N OF CURRENT ACCURACY OR INTERMEDIATE 

ACCURACY USEFUL. 
NEED RELATED ACCURACY FOR 5 - 1 0 PERCENT ENERGY 

B I N S . 
O: FOR FAST REACTOR CALCULATICNS. 

1 1 3 5 1 . 0 0 KEV 1 5 . 0 MEV C.G.CAMPBELL W I N 

RATIO TO U - 2 3 5 F I S S I C N CROSS SECTION ACCEPTABLE. 
ACCURACY FOR AVERAGE VALUE OF THE ERROR BETWEEN 

E AND 2 E . 
FOR FAST REACTORS. 
SUBSTANTIAL M O D I F I C A T I O N S . 

1136 1 . 0 0 KEV 4 . C O MEV M . N . N I K O L A E V F E I 7 1 4 0 2 4 R 

1 1 3 7 2 5 . 3 MV 

1 138 1 0 . 0 KEV 

1 . 0 0 K E V 

1 4 . 0 MEV 

RATIO TO U - 2 3 5 F I S S I O N CS I S WANTED dOT ABSOLUTE 
MEASUREMENT AND MEASUREMENT OF RATIOS To B - 1 0 
t N . A L P H A ) . L I - 6 I N . A L P H A ) CRCSS SECTIONS AND 
OTHER STANDARDS WOULD BE VERY USEFUL. 

BELOW 3 0 KEV MEASUREMENTS OF TRANSMISSION CURVES 
BY FLAT RESPONSE DETECTOR AND cY SELF DETECTION 
METHOD WITH F I S S I O N DETECTOR WANTED FOR 
SELF SHI ELDING EVALUATION. 

THESE CURVES MUST BE MEASURED WITH ATTENUATIONS OF 
THE PRIMARY BEAM DOWN TC 1 PERCENT . 

ACCURACY R E Q U I R E D TC B E T T E R T H A N 2 . 0 P E R C E N T . 
OPTIMUM PRECIS ION OF 1 . 5 PERCENT DE SIRED I N 

REulON 20 KEV TO 1 MEV. 
L E T H A R G Y R E S O L U T I O N OF ABOUT 0 . 2 C O N S I D E R E D 

S U F F I C I E N T FOR SUCH M E A S U R E M E N T S . 
SEE GENERAL COMMENTS I N THE INTRODUCTION. 
REQUEST CONSIDERED F U L F I L L E D . WHEN AT LEAST THREE 

MEASUREMENTS WITH DIFFERENT METHODS AGREE WITHIN 
REQUESTED ACCURACY. 

F I R S T P R I O R I T Y BECAUSE I T IS D IFF1CLCT TO 
INTERPRET THE S E L F - S H I E L D I N G FACTORS FROM 
MACROSCOPIC DATA ONLY. 

COWAN GEB 7 2 1 0 6 5R 

O : R A D I O A C T I V E TARGET 2 . 4 1 X ( 1 0 * * 4 ) YR 
O : I M P R O V E D P R E C I S I O N N E E D E D FOR T H E R M A L 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 AND P U H A L F L I V E S SHOULD BE C O N F I R M E D AS THEY 

A F F E C T T H E S E M E A S U R E M E N T S . 

HEMMIG DOE 

O: RADIOACTIVE TARGET 2 . 4 1 x ( 1 0 * * 4 ) YR 
R A T I O TO U - 2 3 5 1 N . F ) 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 : 3 . P E R C E N T . 
A V G . OVER 1 0 - 2 0 P E R C E N T ENERGY I N T E R V A L S 

1139 1 0 . 0 KEV 1 . 0 0 MEV GEB 

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 ) 
R A T I O TO U - 2 3 5 I N . F ) W A N T E D . 
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94 PLUTCNIUM 235 NEUTRCN F I S S I C N CROSS SECTION (CONTINUED) 

2 0 . 0 MEV C . P H I L I S 

5 . 0 0 KEV 

1 . 0 0 EV 

2 0 . C KEV 

1 0 0 . KEV 

1 . 0 0 KEV 

1 0 . 0 MEV 

2 0 . 0 K E V 

3 . 0 0 MEV 

2 0 . 0 MEV 

1 . 0 0 MEV 

A: ACCURACY 5 PERCENT TO 1 KEV, 2 PERCENT ABOVE. 
o: FOR C R I T I C A L ASSEMBLIES. 
MI SUBSTANTIAL MCOIF ICAT I O N S . 

L .N .USACHEV F E I 

FROM 5 . 0 - 100 KEV ACCURACY 1 . 2 PERCENT. 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 1 . 3 PERCENT. 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 2 . 6 PERCENT. 
AOuVE 4 . 5 MEV REQUIREMENTS 2 T IMES WEAKER. 
NEED FOR FAST REACTOR CALCULATIONS. 
FOR MORE DETAIL SEE INTRCCuCTION. 

a : RADIOACTIVE TARGET 2.41X110**11 YR 
O: NEEDED FOR FAST REACTOR CALCULATIONS. 

OONCALS 

a : RADIOACTIVE TARGET 2 . 4 1 X ( 1 0 * * 4 j YR 
0 : NEEDED FOR FAST REACTOR CALCULATIONS. 

a : RADIOACTIVE TARGET 2 . 4 1 X ( 1 0 * * 4 ) YR 
ABSOLUTE MEASUREMENT CESIRED. 

M.KAWAI NIG 7622 1 I f i 

o : F I S S I O N REACTOR CALCULATIONS. 
CORE DESIGN AND ANALYSIS . 
LARGE DISCREPANCIES BETWEEN EXPERIMENTAL DATA FfiCK 
5 0 KEV TO 1 . 0 MEV. 

M: SUBSTANTIAL M O D I F I C A T I O N S . 

1 . 0 0 KEV 1 0 0 . KEV H.KUESTERS 

S T A T U S -

1 . 0 0 MV 

1 . 0 0 EV 

1 . 0 0 E V 

1 . 5 0 MEV 

HEMMIG DOE 8210C8R 

Q: RADIOACTIVE TARGET 2 . 4 1 X ( 1 0 * * 4 ) YR 
o : NEEDED TO DETERMINE THE THERMAL SHAPE ACCURATELY. 

T H I S REQUEST WAS REVIEWED BY CSEwG ANC RECOMMENDED 
AS DESERVING SPECIAL EMPHASIS. 

MI NEW REQUEST. 

HEMMIG OOE 82 10 I6R 

a : R AOICACTIVE TARGET 2 . 4 1 X 1 1 0 * * 4 ) YR 
o : T H I S REQUEST WAS REVIEWED BY CSEwG ANC RECOMMENDED 

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

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

94 PLUTCNIUM 235 NEUTRON CAPTURE TO F I S S I O N RATIU (ALPHA) 

1 1 4 9 1 . 0 0 KEV 

6 0 0 . KEV 

5 0 . 0 KEV 

1 0 . 0 MEV 

1 USA SMI TH 
HEMMIG 

A N L 
DOE 

0 : RADIOACTIVE TARGET 2 . 4 1 X 1 1 0 * * 4 ) YR 
CAPTURE CROSS SECTION EQUALLY USEFUL. 

SMITH 
HEMM1G 

ANL 
DOE 

Q: RADIOACTIVE TARGET 2 . 4 1 X 1 1 0 * * 4 ) YR 
CAPTURE CROSS SECTION EQUALLY USEFUL. 

-STATUS 

1 . 0 0 MEV 

8 0 C . KEV 

2 0 . 0 MEV 

7 . O X CCP M.N.NIKOLAEV F E i 714025R 

C: FOR EVALUATIUN OF DIFFERENCES I N CAPTURE ANO 
FISSION-RESONANCE SELF S H I E L D I N G . 

MEASUREMENTS CF TRANSMISSION CURVES WITH FLAT-
RESPONSE DETECTOR AND EY SELF-1NU ICATION METHOD 
WITH CAPTURE ANO F I S S I C N DETECT CPS ARE WANTEC. 

BEAM ATTENUATION DOWN TO 1 PERCENT WANTED. 
A: I N REGION 1 TC 100 KEV, 4 TO 5 PERCENT ACCURACY 

DESIRABLE. 
LETHARGY RESOLUTION OF 0 . 2 S U F F I C I E N T FCR REGION 

0 . 1 TO 30 KEV. 
AT LEAST THREE DIFFERENT REQUESTS MOST COINCIDE 

WITHIN REQOESTED ACCURACY. 
O: SEE GENERAL COMMENTS IN THE INTROCUCTluN. 

F I R S T P R I O R I T Y BECAUSE I T I S D I F F I C U L T TO 
INTERPRET THE S E L F - S H I E L C I N G FACTORS FROM 
MACROSCOPIC DATA ONLY. 

P M.SASAKI MAP 8 1 2 0 5 2 F 

c: INSUFFICIENT EXPERIMENTAL DATA 
FOR CALCULATION OF FBR BREEDING R A T I O , EVALUATION 
REQUESTED 

HEMMIG D O E 62 10 171, 
c : RAOIOACT1VE TARGET 2 . 4 1 X ( 1 0 * * 4 ) YR 
o : T H I S REQUEST WAS REVIEWED BY CSEWG ANO RECOMMENCED 

AS DESERVING SPECIAL EMPHASIS. 
M: NEW REQUEST. 

-STATUS 

UNDER CONTINUOUS REVIEW BY I N D C . SEE APPENDIX A. 
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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 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 0 . 0 MV 0 . 5 0 

U : V A L U E R E L A T I V E TO 2 5 . 3 MV E T A W A N T E D . 
A : A C C U R A C Y I S FOR A V E R A G E V A L U E S I N 2 0 MV S T E P S . 
0 : F O R T E M P E R A T U R E C O E F F I C I E N T W O R K . 

U N D E R C O N T I N U O U S R E V I E W EY I N O 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 N E U T R O N S E M I T T E D PER F I S S I O N ( N U BAR ) 

-STATUS 

3 . C O MEV . 3 X 1 USA S M I T H A N L 
H E M M I G DOE 

Q : 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 ) YR 
A 1 A C C U R A C Y OF 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 . 

1 5 . 0 MEV 0 . 5 X 1 J A P M . K A W A I N I G 

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

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

2 . 5 C MEV 0 . 5 X 2 C C P M . N . N I K O L A E V F E I 

a : R A T I O TO C F - 2 5 2 N U R E Q U I R E D . 
A B S O L U T E M E A S U R E M E N T S OF N U - B A R A N D E T A 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 CF AT L E A S T 0 . 5 
P E R C E N T WOULD EE V E R Y U S E F U L F C R 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 . 

A : E N E R G Y D E P E N D E N C E OF NU I S W A N T E D W I T H 0 . 7 
P E R C E N T A C C U R A C Y . 

E N E R G Y R E S O L U T I O N U F 1 0 . P E R C E N T R E Q U I R E D BELOW 
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 . 

UP TO 2 0 . 0 MEV 1 F R C . P H I L 1 S BRC 7 4 2 1 C 1 R 

A : A C C U R A C Y 2 P E R C E N T TO 1 K E V . 1 P E R C E N T A T I C V E . 
C : FOR C R I T I C A L A S S E M B L 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 . 

5 . 0 0 K E V 1 0 . 0 MEV 2 CCP L . N . U S A C H E V F E I 7 5 4 0 1 1 R 

A : F R O M 5 . 0 - 1 0 0 K E V A C C U R A C Y 0 . 5 P E R C E N T . 
F R O M 0 . 1 - 0 . 8 MEV A C C U R A C Y 0 . 5 P E R C E N T . 
F R O M 0 . 8 - 4 . 5 MEV A C C U R A C Y 1 . 2 P E R C E N T . 
A B O V E 4 . 5 MEV R E Q U I R E M E N T S 2 T I M E S W E A K E R . 

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

2 5 . 3 MV 1 . 0 0 K E V 1 . X 1 U S A D O N C A L S WEW 7 6 1 0 4 1K 

A : R A D I O A C T I V E T A R G E T 2 . 4 I X < 1 0 * * 4 J YR 
C : E S S E N T I A L F U R A C C U R A T E F A S T R E A C T O R C A L C U L A T I O N S . 

. 5 X 1 USA D O N C A L S WEW 7 6 1 1 2 6 R 

O : 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 ) YR 
C : E S S E N T I A L F O R A C C U R A T E F A S T R E A C T C R C A L C U L A T I O N S . 

1 . X 1 U S A D O N C A L S WEW 7 6 1 1 2 7 R 

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

1 1 6 3 1 . 0 0 MV 1 . C O E V . 2 X 1 USA D E I B E T 7 8 1 1 9 0 R 

A : 2 . 4 1 X 1 1 0 * * 4 ) YR 
M E A S U R E M E N T S R E L A T I V E TO U - 2 3 3 AND U - 2 3 5 WANTE 

1 1 6 4 2 5 . 3 MV 5 0 0 . K E V 0 . 3 X 1 USA H E M M I G DOE 8 2 1 0 1 B K 

C : 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: THIS REQUEST WAS REVIEWED BY CSEWG AND RECOMMENDED 

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

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 BY I N D C AND N E A N D C . S E E A P P E N D I X A . 

9 4 P L U T O N I U M 2 3 9 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 PER F I S S I O N 

1 1 6 5 2 5 . 3 MV 5 . 0 0 MEV 5 . X 2 USA S M I T H A N L 7 6 1 O S O R 

A : R A D I O A C T I V E T A R G E T 2 . 4 i x < 1 0 * * 4 ) YR 

1 1 6 6 2 5 . 3 MV 1 0 . 0 MEV 5 . X 2 J A P T . M U R A T A N I G 7 6 2 C 4 8 N 

0 : T H E R E Q U E S T E D Q U A N T I T I E S ARE THE GRCUF H A L F L I V E S 
AND GROUP Y I E L D S ( N O R M A L I Z E D T U 1 F I S S I O N ) W H I C H 
C A N B E U S E D 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 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 AN 
A C C U R A C Y OF 5 PER C E N T . 

O : 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 AND I R R A D I A T E D F U E L 

1 . 0 0 K E V 3 . 0 0 K E V 

3 . 0 C K E V 1 0 . 0 MEV 

S T A T U S -

L 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 O C . S E E A P P E N D I X A . 
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9 4 F L U T C N I U M 2 3 9 NEUTRON E N E R G Y S P E C T R U M U F F I S S I O N N E U T R O N S 

1 00. 2.0* -CAMPBELL K I N 

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 2 P E R C E N T A V E R A G E E » . 
1 0 P E R C E N T U N T H E N U M B E R OF N E U T R O N S AECVFC 5 

ANO BELOW . 2 5 M E V . 
LOW R E S O L U T I O N A D E Q U A T E FCR I N C I D E N T E N E R G Y . 
F O R F A S T R E A C T O R S . 
F O R R E A C T I O N H A T E A N A L Y S I S . 

2 0 . 0 MEV C . P H I L ! S 7421C3R 

0: 
M : 

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

2 5 . 3 MV 2 0 . 0 MEV U S A COWAN 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 1 0 * * 4 1 YR 

761091R 

D E I B E T 

0 : 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 ) YR 
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 F R O M 

1 0 0 K E V TO 1 5 M E V . 
A : R E L A T I V E P E A K TO I P E R C E N T . 
o : N E E D E D F O R C R I T 1 C A L I T Y C A L C U L A T I O N S . 

100. 2.0* H . K U E S T E R S KFK 792222R 

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 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 CF 
N E U T R C N S A B O V E 5 MEV ANO EELOW . 2 5 M E V . 

1 172 1 0 . 0 K E V 1 0 . 0 M E V H E M M I G DOE 621032R 

O: RADIOACTIVE TARGET 2 . 4 1 X ( 1 0 * * 4 ) YR 
PROMPT F I S S I O N NEUTRON SPECTRUM WITH REFERENCE 

TO THAT OF C F - 2 5 2 WITH AN ACCURACY CF E(AVG) TC 
1 - 1 . 5 PERCENT. AN ABSOLUTE MEASUREMENT CF THE 
SHAPE OF THE SPECTRUM MAY BE NECESSARY. 

C: THIS REQUEST WAS REVIEWED BY CSEwG ANC RECOMMENCED 
AS DESERVING SPECIAL EMPHASIS. 

M: NEW REQUEST. 

-STATUS 

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

94 PLuTCNIUM 239 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 

1173 2 5 . 3 MV 5 . 0 0 MEV S M I TH 
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 1 0 * * 4 ) YR 
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 . 

C : F O R A N A L Y S I S OF F A S T C H 1 T 1 C A L S AND 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 9 NEUTRCN S P E C T R U M CF P R O M P T GAMMA H A Y S E M I T T E D I N F I S S I O N 

1174 2 5 . 3 MV 1 4 . 0 MEV 2 . 0 * S . S.KCVALENKO R I 

Q : Y I E L D ANO S P E C T R A WANTED F O R 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 : 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 C M P R O M P T 

G A M M A S . 

94 PLUTONIUM 239 N E U T R O N DELAYED GAMMA SPECTRUM FROM F I S S I O N PRuOUCTS 

1175 2 5 . 3 MV W A L T O N L A S 7 0 I 0 4 3 N 

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 
S P E C T R A 0 . 2 5 - 5 MEV ANC T I K E - C E P E N C E N T Y I E L D FOR 

1 MSEC-12 HR. 
ASSOCIATE GAMMA'S WITH F I S S I O N PRODUCTS. IF 

POSSIBLE. 
A : G E I L D R E S O L U T I O N - 2 . 5 KEV AT 1 . 2 M E V . 
c : F C R N C N - D E S T R U C T I V E A S S A Y S C F P U - 2 3 9 . 

94 PLUTCNIUM 2 39 N E U T R C N F I S S I C 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 

1176 2 5 . 3 MV D E I OET 671125R 

Q : 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 ) YR 
C U M U L A T I V E A N D D I R E C T Y I E L D OF X E - 1 3 L ( I N C L U S I V E 

OF 1 5 - M I N I S O M E R ) . 
Y I E L D S OF N D - 1 4 7 ANO S M - 1 4 9 W A N T E D . 

O : F O R 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 . 

1 1 7 7 2 5 . 3 MV D E I B E T 

Q : 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 ) YR 
Y I E L D OF C S - 1 3 7 W A N T E C . 

O : F O R B U R N - U P I N D I C A T O R S T A N D A R D . 

1178 2 5 . 3 MV S . A . S K V O R T S O V 
O . A . M I L L E R 

KUR 
KUR 

70402CN 

0 : Y I E L D S OF C S — 1 3 3 AND C S - 1 3 7 W A N T E D . 
O : F O R A S S A Y OF P 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 C N P R O D U C T GAMMA R A Y S . 
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94 PLUTONIUM 239 NEUTRON F I S S I C N PRODUCT MASS YIELD SPECTRUM (CONTINUED! 

1179 2 5 . 3 MV S.A.SKVORTSOV 
O.A .MILLER 

KUR 
KUR 

d : YIELDS OF Z R - 9 5 . R U - 1 0 6 . EA-140 ANO CE-144 
ARE REQUIRED. 

C4 FOR ASSAY OF FU IN SPENT FUEL ELEMENTS BY 
THE F I S S I O N PRODUCT GAMMA RAYS. 

1180 2 5 . 3 MV N W.H.WALKER CRC 71 I t 

a : YIELD OF XE-13 5 WANTED. 
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 A B S O R P T I O N . 

1181 2 5 . 3 MV 1 5 . 0 MEV 

STA TUS-

R AD IOACT 1VE TARGET 2 . 4 1 X ( 1 0 * * 4 1 YR 
ALL F I S S I O N PRODUCTS. 

UNDER CONTINUOUS REVIEW BY INOC. SEE APPENDIX A. 

94 PLUTONIUM 24 C GAMMA RAY YIELD 

1 162 JAP T .SUZUK I JAE 762011N 

YIELD PER DISINTEGRATION CF 4 5 . 2 , 1 0 4 . 2 AND 6 4 2 . 3 
KEV GAMMA RAYS REQUIRED. 

IFCLLCWING ALPHA DECAY EVENT) 
THOUGH PRESENT STATUS OF ACCURACY SEEMED TO MEET 
THE REQUIREMENT CONFIRMATION IS REQUIRED. 
ASSAY OF PU-1SOTOPES BY GAMMA-RAY SPECTROSCOPY 

94 PLUTONIUM 240 TOTAL CROSS SECTION 

1183 5 . 0 0 KEV 2 0 . 0 MEV 

RADIOACTIVE TARGET 6 . 5 7 X ( 1 0 * * 3 ) YR 
NEEDED IN EVALUATION TO L I M I T MODEL CALCULATIONS. 

1184 5 . 0 0 KEV 1 0 . 0 MEV HEMMIG DOE 82 1 03SR 

C: R AO10ACTIVE TARGET 6 . 5 7 X ( 1 0 * * 3 ) YR 
A: ONLY CNE COMPREHENSIVE AND REASONABLY RELIABLE 

RESULT EXISTS FROM 0 .C4 - 1 . 0 MEV. DATA NEEDED 
TO ESTABLISH ENERGY AVERAGED VALUE TO 
1 - 2 PERCENT. 

O: THIS REQUEST WAS REVIEWED BY CSEWG ANO RcCGMMENCEv 
AS DESERVING SPECIAL EMPhASIS. 

M: NEW REQUEST. 

94 PLUTONIUM 240 INELASTIC CROSS SECTION 

94 PLUTONIUM 240 

1 0 . 0 MEV HEMMIG DOE 821036R 

R AO IOACTIVE TARGET 6 . 5 7 x ( 1 0 * * 3 ) YR 
TOTAL INELASTIC CROSS SECTION NEEDED TO 

OETERMINE BROAD GROUP ( E . G . 29 GROUP) 
TRANSFER MATRIX ELEMENTS TO 30 PERCENT. 

ACCURACY RANGE 2 0 . TO 2 5 . PERCENT. 
THIS REQUEST WAS REVIEWED BY CSEWG AND RECOMMENCED 

AS DESERVING SPECIAL EMPHASIS. 
NEW REQUEST. 

ENERGY DIFFERENTIAL INELASTIC CROSS SECTION 

5 . 0 0 MEV 10.0* M . N . N I K GLAE V FE 1 

CROSS SECTION FOR INELASTIC REMOVAL 6ELCW F I S S I C N 
THRESHOLDS OF U - 2 3 8 ANO PU-24 0 OR NP-237 WANTED 
WITH 10 PERCENT ACCURACY. 

EXCITATION CS FOR LOW-LYING LEVELS RECU1RED WITH 
ACCURACY OF 15 PERCENT. 

SEE GENERAL COMMENTS IN THE INTRODUCTION. 

94 PLUTONIUM 240 ENERGY-ANGLE DIFFERENTIAL INELASTIC CROSS SECTION 

4 . 0 0 MEV UK C.G.CAMPBELL WIN 

O: FOR FAST REACTORS. 

94 FLUTCN1UM 240 CAPTURE CRuSS SECTION 

1 188 5 0 0 . EV 1 EC. KEV 

a : RADIOACTIVE TARGET 6 . 5 7 x ( 1 0 * * 3 ) YR 
A: ACCURACY CF 15 PERCENT WOULD BE USEFUL. 
O: FOR FAST REACTOR CALCULATIONS. 

6 *1389R 

1189 1 5 0 . KEV 1 . 0 0 MEV 

O: RADIOACTIVE TARGET 6 . 5 7 X ( 1 0 * * 3 1 YR 
A: ACCURACY OF 15 PERCENT USEFUO. 
C: FOR FAST REACTOR CALCULATIONS. 

1 190 5 0 0 . EV 1 . 0 0 MEV 5 . 0 0 * M.SALVATORES CAD 6S24E1R 

ABSOLUTE VALUES USEFUL BUT REQUEST CONCERNS MAINLY 
RELATIVE VALUES VERSUS ENERGY OR RELATIVE VALUES 
TO U - 2 3 8 CAPTURE OR U - 2 3 5 F I S S I O N . 

FOR FAST REACTOR CALCULATIONS. 
SUBSTANTIAL MODIFICATIONS. 
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9 4 P L U T O N I U M 2 4 C NEUTRCN C A P T U R E C R O S S S E C T I O N (CONTINUED) 

1191 5.CO KEV 1 . 0 0 MEV B.GOEL KFK 

1 NS/M RESOLUTION NEEDED. 

692453K 

1192 SCO. EV 1 . 4 0 MEV M.N.NIKOLAEV F E I 714052R 

RATIO TO U - 2 3 5 F I S S I O N CS WANTED BUT RATIOS TC 
B - 1 0 , L I - 6 , HE— 3 AND OTHER STANDARDS WOULD BE 
VERY USEFUL. 

SEE GENERAL COMMENTS IN THE INTRODUCTION 

1 1 6 3 5 . 0 0 K E V 1 0 . 0 MEV L.N.USACHEV F E I 

FROM 5 . 0 - IOC KEV ACCURACY 7 .C PERCENT. 
FROM 0 . 1 - O. t i MEV ACCURACY 14 PERCENT. 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 46 PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 TIMES WEAKER. 
NEED FOR FAST REACTOR CALCULATIONS. 
FOR MORE DETAIL SEE INTRCOUCTION. 

1 1 9 4 5 0 0 . E V 5 . 0 0 MEV L.N.USACHEV FEI 7940 C1R 

0 : AVERAGE CROSS SECTION IN A FAST-REACTCR SPECTRUM 
REQUESTED. 

O: FOR FAST-REACTOR BURN-UP CALCULATION. 
SEE GENERAL COMMENTS. 

1195 2 5 . 3 MV 1 0 0 . EV HEMMIG DOE 82102 OR 

a : RADIOACTIVE TARGET 6 . 5 7 X ( 1 0 * » 3 ) YR 
A: IMPROVED PRECISION NEEDED FOR THERMAL REACTORS. 
0 : THIS REQUEST WAS REVIEWED BY CSEwG ANC RECCMMENCEC 

AS DESERVING SPECIAL EMPHASIS. 
M : NEW R E Q U E S T . 

94 PLUTONIUM 240 N E U T R O N TOTAL PHOTON PRODUCTION CROSS SECTION 

1 196 1 2 0 . KEV C . G . C A M P B E L L • IN 

1 1 9 7 2 5 . 3 MV 1 5 . 0 MEV 

O: GAMMA SPECTRUM WANTED. 
A; INCIDENT ENERGY, ABOUT 120 KEV. 

LOW RESOLUTION ADEQUATE FCR INCIDENT ENERGY ANO 
PHOTON SPECTRUM. 

C: FOR STUDY OF ACTIVATION AND HEAT RELEASE IN CORE. 

B.DUCHEMIN SAC 792050R 

Q : GAMMA S P E C T R A R E Q U I R E C 
A : E N E R G Y R E S O L U T I O N OF 2 5 0 KEV F C R GAMMA R A Y S L E S S 

T H A N 1 MEV 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 MEV 
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 B E 
S U F F I C I E N T 

9 4 P L U T C N I U M 2 4 0 F I S S I O N CROSS SECTION 

1 198 1 0 0 . KEV 5.CO MEV M . N . N I K O L A E V F E I 

5 0 0 . KEV 1 0 . 0 MEV 

RATIO TO U - 2 3 5 OR NP-237 F ISS ION CS WANTEC. 
MEASUREMENT OF AVERAGE CS IN F I S S I ON-NE0TRON 

SPECTRUM uF CF-252 TIMES NU-BAR OF C F - 2 5 2 WITF 
ACCURACY OF 2 PERCENT I S DESIRED. 

SEE GENERAL COMMENTS IN THE INTRODUCTION. 

WESTON 

Q: RADIOACTIVE TARGET 6 . 5 7 X 1 1 0 * * 3 ) 
o: FOR FAST REACTOR CALCULATIONS. 

5 0 0 . EV 1 0 0 . KEV 

Q: 
o: 

RADIOACTIVE TARGET 6 . 5 7 X ( 1 0 * * 3 1 
FOR FAST REACTOR CALCULATIONS. 

1 . 0 0 K E V I C C . K E V 

Q : 6 . 5 7 X ( 1 0 * * 3 > YR 
R A T I O T O - 1 OB 1 N , A L P H A ) OR - 6 L I ( N , A L P H A ) W A N T E D . 

A : A C C U R A C Y OF 5 P E R C E N T U S E F U L . 

1 202 

1203 

1 . 0 0 K E V 

U P TO 

1 5 . 0 MEV 

2 0 . 0 MEV 

GER 

F R 

A: 
o : 
M: 

A C C U R A C Y 5 P E R C E N T TO 1 K E V , 2 P E R C E N T A B O V E . 
F O R C R I T I C A L A S S E M B L I 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 . 

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

FROM 0 . 1 - 0 . 8 MEV ACCURACY 5 . 3 PERCENT. 
FROM O.ti - 4 . 5 MEV ACCURACY 3 . 5 PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 TIMES WEAKER. 
NEED FOR FAST REACTOR CALCULATIONS. 
FOR MORE DETAIL SEE INTRODUCTION. 

1205 1 . 0 0 KEV 1 . 0 0 MEV S . O X 

a : 
M : 

M . S A S A K I 

FOR FAST REACTOR CALCULATIONS 
SUBSTANTIAL MODIFICATIONS. 

762213R 
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94 FLUTGN1UM 240 

UP TO 5 . 0 0 MEV M.N.NIKOLAEV 

Q: RATIO TO C F - 2 5 2 NU-BAR WANTED. 
C: SEE GENERAL COMMENTS IN ThE INTRODUCTION. 

UF TO 2 0 . 0 MEV 742106R 

A: ACCURACY 2 PERCENT TO 1 KEV, 
o : FOR CRIT ICAL ASSEMBLIES. 
M: SUBSTANTIAL MODIF ICATIONS. 

I PERCENT ABOVE. 

1208 5 . 0 0 KEV 1 0 . 0 MEV L.N.USACHEV F E I 754004R 

FROM 0 . 1 - 0 . 8 MEV ACCURACY 
FROM 0 . 6 - 4 . 5 MEV ACCURACY 
AoOVE 4 . 5 MEV REQUIREMENTS 
NEED FOR FAST REACTOR CALCULATIONS. 
FOR MORE DETAIL SEE INTRODUCTION. 

3 PERCENT. 
2 PEftCENT. 
TIMES WEAKER. 

94 PLUTONIUM 240 NEUTRON DELAYED NEUTRONS EMITTED PER F I S S I O N 

2 5 . 2 MV 5 . 0 C MEV USA HEMMIG DOE 

Q: RADIOACTIVE TARGET 6 . 5 7 X ( 1 0 » * 3 ) YR 

76 1092R 

2 5 . 3 MV 1 0 . 0 MEV T.MURATA NIG 762049N 

Q: THE REQUESTED QUANTITIES ARE THE GROUP HALF L IVES 
ANO GROUP YIELDS (NORMALIZED TO I F I S S I O N ) WHICH 
CAN USEO TC F I T THE DECAY CURVE CF DELAYED 
NEUTRONS FOR THE TIME RANGE 0 . 1 - 3 0 0 SEC WITHIN AN 
ACCURACY OF 5 PER CENT. 

O: INCIDENT ENERGY STEP LESS THAN 2 MEV. 
ACTIVE ASSAY OF MIXED FRESH AND IRRADIATED FUEL 

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

94 PLUTCNIUM 240 ENERGY SPECTRUM OF F I S S I O N NEUTRONS 

UP TO 1 5 . 0 MEV M. SALVATORES CAD 

A: ACCURACY FCR AVERAGE £• RELATIVE TO AVERAGE E* 
U - 2 3 5 OR P U - 2 3 9 . 

0 : FOR FAST REACTOR CALCULATIONS. 
M: SUBSTANTIAL MODIF ICATIONS. 

94 PLUTONIUM 240 RESONANCE PARAMETERS 

1212 2 C . 0 EV 1 0 . 0 KEV 

1213 1 0 . 0 EV 5 . 0 0 KEV 

1214 1 . 0 0 EV 

SMITH 
HEMMIG 

A N L 
DOE 

69 1391R 

Q: RADIOACTIVE TARGET 6 . 5 7 X ( 1 0 * * 3 ) YR 
O: TO RESOLVE DISCREPANCIES IN EX IST ING CATA. 

FOR FAST REACTOR CALCULATICNS. INCLUDING CCPFLER 
EFFECT. 

M: SUBSTANTIAL MODIF ICATIONS. 

M .N .N1KOLAEV F E I 714028R 

NEUTRON AND CAPTURE WIDTHS WANTED FOR EVALUATION 
OF SELF SHIELDING IN RESOLVED RESONANCE REGIONS 
ANO EVALUATION CF AVERAGE RESONANCE PARAMETERS. 

S E L F - I N D I C A T I O N CAPTURE MEASUREMENTS ARE DESIRED 
FOR P-WAVE RESONANCE OBSERVATION. 

AVERAGE S AND P WAVE RESONANCE PARAMETERS SHOULC 
BE DERIVED. 

STATIST ICAL ANALYSIS CF MEASURED RESONANCE 
PARAMETERS WANTED. 

SEE ALSO GENERAL COMMENTS I N THE INTRODUCTION. 

HEMMIG OCE 62 1021R 

Q: RADIOACTIVE TARGET 6 . 5 7 X ( 1 0 * * 3 ) YR 
0 : RESONANCE STRONGLY INFLUENCES THERMAL CRCSS 

SECTION EVALUATION. THERE I S DISCREPANCY BETWEEN 
DIFFERENTIAL AND INTEGRAL OATA. 

T H I S REQUEST WAS REVIEWED BY CSEWG AND RECOMMENCED 
AS DESERVING SPECIAL EMPHASIS. 

M: NEW REQUEST. 

94 PLUTONIUM 240 

V.SCHNE1DER A L K 

a : S P E C I F I C DECAY HEAT I N WATTS/GRAM REQUIRED. 
PERCENTAGE OF HEAT CARRIED OFF BY LONG RANGE 

PARTICLES (X-RAYS.GAMMA RAYS) USEFUL. 
C: FOR CALORIMETRIC PU DETERMINATION. 

94 PL-UTONIUM 24 1 GAMMA RAY YIELD 

T .SUZUKI JAE 7 6 2 0 1 2 N 

YIELD PER DISINTEGRATION OF 5 6 . 4 , 7 7 , 1 0 3 . 3 , 1 4 8 . 6 
AND 160 KEV GAMMA RAYS R E C U I R t O . 

(FOLLOWING ALPHA DECAY EVENT) 
1 PER CENT ACCURACY FOR 1 0 3 . 5 ANO 1 4 8 . 6 KEV GAMMA 
RAYS, 5 PER CENT ACCURACY FOR 5 6 . 4 , 7 7 AND 160 KEV 
GAMMA RAYS. 
THOUGH PRESENT STATUS OF ACCURACY SEEMED TO MEET 
THE REQUIREMENT CONFIRMATION I S REQUIRED. 
ASSAY OF PU-1SOTGPES 6Y GAMMA-RAY SFECTROSCCPY 
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S4 FLUTCNIUM 2 4 1 TOTAL NEUTRON YIELD 

1 0 . 0 NEV CCP V.K.MARKOV GAC 

O: FOR PHOTONUCLEAR ASSAY OF PU . 

54 PLUTCNIUM 241 F I S S I C N CROSS SECTION 

UF TC 1 0 . 0 MEV 10 . 0 * CCP V.K.MARKOV GAC 

C: FCR FHOTONUCLEAR ASSAY OF PU . 

54 PLUTCNIUM 2 4 1 F I S S I C N PRODUCT MASS Y I E L D SPECTRUM 

1 0 . 0 MEV CCP V.K.MARKOV GAC 

O: FOR PHOTONUCLEAR ASSAY OF PU. 

7 1 4 0 4 6 N 

9 4 P L U T O N I U M 2 4 I NEUTRON TOTAL CROSS SECTION 

1220 1 . 0 C KEV 

1 2 2 1 l . O C KEV 

1222 l . O C MV 

1 5 . 0 MEV 

2 C . 0 MEV 

1 . 0 0 EV 

6 5 2 4 E S H 

a : RADIOACTIVE TARGET 1 4 . 4 YR 
NEEDED I N EVALUATION TC L I M I T MODEL CALCULATIONS. 

HEMMIG OCE 6 2 1 0 1 OR 

O: RADIOACTIVE TARGET 1 4 . 4 YR 
O: NEEDED TO DETERMINE THE THERMAL SHAPE ACCURATELY. 

T H I S REQUEST lnAS REVIEWED BY CSEwG AND RECOMMENCED 
AS DESERVING SPECIAL EMPHASIS. 

M: NEW REQUEST. 

54 FLUTCNIUM 241 ABSORPTION CROSS SECTION 

1 2 2 3 1 5 . 0 EV 

1224 1 . 0 0 KEV 

3 0 0 . EV 

2 . 0 0 KEV 

7 1 2 0 9 5 F 

A: ACCURACY FOR AVERAGE VALUE OF THE ERROR BETWEEN 
E AND 2 E . 

O: FOR THERMAL REACTORS. 

A: ACCURACY FOR AVERAGE VALUE OF THE ERRCR BETWEEN 
£ ANO 2 E . 

O: FOR THERMAL REACTORS. 

94 PLUTCNIUM 2 4 1 NEUTRON CAPTURE CROSS SECTION 

1225 2 5 . 3 MV 3 0 0 . KEV WESTON ORL 

Q: RADIOACTIVE TARGET 1 4 . 4 YR 
ALPHA ALSO WANTED. 

A: ACCURACY OF 3 PERCENT I N ETA. 
C: IMPROVED PRECIS ION NEEDED FOR THERMAL REACTCRS. 

ALSO WANTED FOR FAST REACTORS. 

1226 2 0 0 . EV 1 . 0 0 MEV GER B.GOEL KFK 

0 : ALPHA I S USEFUL. 

6524 7 1 R 

1 2 2 7 5 . 0 C KEV 1 0 . 0 MEV L . N . U S A C H D V F E I 7540C1R 

A: FROM 5 . 0 - 100 KEV ACCURACY 18 PERCENT. 
FROM 0 . 1 - 0 . 6 MEV ACCURACY 30 PERCENT. 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 50 PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 TIMES WEAKER. 

O: NEED FOR FAST REACTOR CALCULATIONS. 
FCR MORE DETAIL SEE INTRODUCTION. 

1228 5 0 0 . EV 5 . 0 0 MEV L .N.USACHEV FE I 

C: AVERAGE CRCSS SECTICN I N A FAST-REACTCR SPECTRUM 
REQUESTED. 

C: FOR FAST-REACTOR BURN-UP CALCULATION. 
SEE GENERAL COMMENTS. 

l . O C MV I . 0 0 EV HEMM1G OOE 621C12R 

a: RADIOACTIVE TARGET 14.4 YR 
O: NEEDED TO DETERMINE THE THERMAL SHAPE ACCURATELY. 

T H I S REQUEST WAS REVIEWED BY CSEwG ANC RECOMMENCED 
AS DESERVING SPECIAL EMPHASIS. 

M: NEW REQUEST. 

54 PLUTCNIUM 2 4 1 TOTAL PHOTON PRODUCTION CROSS SECTION 

1 2 0 . KEV C . G . C A M P D I I L L WIN 

Q: GAMMA SPECTRUM WANTED. 
A: INCIDENT ENERGY. ABOUT 120 KEV. 

LOW RESOLUTION ADEQUATE FOR INCIDENT ENERGY ANO 
PHOTON SPECTRUM. 

O: FOR STUDY OF ACTIVATION AND HEAT RELEASE I N CCRE. 
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9 4 P L U T C 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 ( C O N T I N U E D J 

2 5 . 3 1 5 . 0 MEV 1 0 . O X B.DUCHEMIN SAC 

O : GAMMA 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 U F 2 5 0 KEV FOR GAMMA R A Y S L E S S 

T H A N 1 MEV ANO 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 MEV 
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 

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 

2 5 . 3 MV 1 0 . 0 E V 

5 . 0 0 K E V 

S M I T H 
W E S T O N 

ANO 
O R L 

R A D I O A C T I V E T A R G E T 1 4 . 4 YR 
R A T I O TO U - 2 3 5 OR P U - 2 3 9 WOULD B E U S E F U L . 

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

1 2 3 4 

1 2 3 5 

1 . 0 6 K E V 

5 . 0 0 K E V 

1 5 . 0 MEV 

1 0 . C MEV 

GER 

C C P L . N . U S A C H E V F E 1 

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 
F R O M 0 . 8 - 4 . 5 MEV A C C U R A C Y 
ATIUVE 4 . 5 MEV R E Q U I R E M E N T S 2 T I M E S W E A K E R . 
N E E D F O R F A S T R E A C T O R C A L C U L A T I C N S . 
F O R MORE D E T A I L SEE I N T R O D U C T I O N . 

MEV A C C U R A C Y 5 . 0 P E R C E N T . 
9 . 7 P E R C E N T . 

1 2 3 6 1 0 . 0 EV 

1 2 3 7 1 . 0 0 E V 

1 2 3 6 5 0 0 . E V 

1 2 3 9 1 . 0 0 MV 

1 2 4 0 2 5 . 3 MV 

1 2 4 1 2 0 . 0 K E V 

3 0 . 0 K E V 

1 . 0 0 MEV 

5 . 0 0 MEV 

1 . 0 0 E V 

1 0 . 0 E V 

4 0 0 . K E V 

1 - 5 . X 

5 . O X 

RUM 

C C P 

R A D I O A C T I V E T A R G E T 1 4 . 4 YR 
R A T I O T O U - 2 3 5 OR P U - 2 3 9 WOULD B E U S E F U L . 

S . R A P E A N U 

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 C R S P E C T R U M 
R E Q U E S T E D . 

C : 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 . 

H E M M I G DOE 6 2 1 0 1 1R 

U : R A D I O A C T I V E T A R G E T 1 4 . 4 YFI 
O : N E E D E D TO D E T E R M I N E T H E T H E R M A L S H A P E A C C U R A T E O Y . 

T H I S R E Q U E S T WAS R E V I E W E D BY CSEWG ANC R E C O M M E N C E D 
A S D E S E R V I N G S P E C I A L E M P H A S I S . 

M : NEW R E Q U E S T . 

H E M M I G DOE 821022R 
Q : R A D I O A C T I V E T A R G E T 1 4 . 4 YR 

R A T I O TO U - 2 3 5 AND P U - 2 3 9 WOULD B E U S E F U L . 
0 : T H I S R E Q U E S T WAS R E V I E W E D B Y CSEWG ANO R E C O M M E N D E D 

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

H E M M I G DOE 6 2 1 0 2 3 R 

C : R A D I O A C T I V E T A R G E T 1 4 . 4 YR 
R A T I O TO U - 2 3 5 F I S S I C N W A N T E D . 

O : T H I S R E Q U E S T WAS R E V I E W E D B Y CSEWG ANC R E C O M M E N C E D 
A S D E S E R V I N G S P E C I A L E M P H A S I S . 

M : NEW R E Q U E S T . 

9 4 P L U T O N I U M 2 4 1 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 0 K E V 2 . C O MEV OSA H E M M I G D C E 

Q : R A D I O A C T I V E T A R G E T 1 4 . 4 YR 

1 2 4 3 2 5 . 3 MV 1 . 0 X 2 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 AT 2 S T A N D A R D D E V I A T I O N S . 
C : E V A L U A T I O N MAY S U F F I C E I F I T E X P L A I N S 

D I S C R E P A N C I E S . 

S T A T U S 

T H E R M A L V A L U E UNDER C O N T I N U O U S R E V I E W BY I N D C A N D N E A N O 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 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 N E U T R O N A B S O R P T I O N ( E T A ) 

1 2 4 4 1 0 . 0 MV 1 5 . 0 E V 1 UK J . F E L L W I N 

Q : V A L U E R E L A T I V E TO 2 5 . 3 MV E T A W A N T E D . 
A : A C C U R A C Y 2 P E R C E N T T O 1 
O : F O R 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 . 

E V , 6 P E R C E N T A B O V E . 

2 5 . 3 MV 1 . 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 . 
O : 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 . 

E V A L U A T I O N MAY S U F F I C E I F I T E X P L A I N S 
D I S C R E P A N C I E S . 
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94 PLUTCNIUM 241 NEUTRON NEUTRCNS EMITTED PER NEUTRON ABSORPTION (ETA) (CONTINUED) 

STATUS STATUS 

THERMAL VALUE UNDER CONTINUOUS REVIEW BY INOC AND NEANDC. SEE APPENDIX A. 

94 PLUTONIUM 241 NEUTRCN NEUTRCNS EMITTED PER F I S S I C N (NU BAR) 

1 £4 6 1 . C 0 KE V 15.0 MEV 5.0* GER B.GCEL KFK 6S2466R 

STATUS-

5 . 0 0 K E V 1 0 . 0 MEV L.N.USACHEV F E I 

A: FROM 5 . 0 - 100 KEV ACCURACY 1 . 2 PERCENT. 
FROM 0 . 1 - 0 . 6 MEV ACCURACY 2 . 3 PERCENT. 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 4 . 0 PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 TIMES WEAKER. 

u : NEED FOR FAST REACTOR CALCULAT1CNS. 
FCR MORE DETAIL SEE INTRODUCTION. 

THERMAL VALUE UNCER CONTINUOUS REVIEW EY INOC AND NEANDC. SEE APPENDIX A. 

94 PLUTONIUM 241 DELAYED NEUTRONS EMITTED PER F ISS ION 

1248 1 0 . 0 MEV T .MURATA NIG 

C: THE REQUESTED QUANTITIES ARE THE GROUP HALF L IVES 
AND GROUP YIELDS (NORMALIZED TO 1 F I S S I O N ) WHICH 
CAN USED TO F I T THE DECAY CURVE OF DELAYED 
NEUTRONS FOR THE TIME RANGE O.l-JOO SEC WITHIN AN 
ACCURACY OF 5 PER CENT. 

O: ACTIVE ASSAY OF MIXED FRESH AND IRRADIATED FUEL 
INCIDENT ENERGY STEP LESS THAN 2 MEV. 

UNDER CONTINUOUS REVIEW BY INDC ANO NEANOC. SEE APPENU1X A. 

94 PLUTONIUM 241 ENERGY SPECTRUM OF F I S S I O N NEUTRONS 

124 5 1 . 0 0 KEV 1 . 0 0 MEV 2.0 * HEMMIG OOE 821024R 

Q: RADIOACTIVE TARGET 1 4 . 4 YR 
O: THIS REQUEST WAS REVIEWED BY CSEwG ANC RECOMMENCED 

AS DESERVING SPECIAL EMPHASIS. 
M : NEW R E O O E S T . 

94 PLUTONIUM 241 F I S S I O N PRODUCT MASS YIELD SPECTRUM 

STATUS-

2 5 . 3 MV 

S.A.SKVORTSOV 
O .A .M 1LLER 

KUR 
KUR 

Q: YIELD CF RU-144 WANTEC. 
O: FOR ASSAY OF PU IN FUEL ELEMENTS BY MEANS 

OF F ISS ION PRODUCT GAMMA RADIATION. 

CAN W.H.WALKER 

Q: YIELD OF XE-135 WANTED. 
O: FOR CALCULATION OF F I S S I C N PRODUCT ABSORPTION. 

ONOER CONTINUOUS REVIEW EY INDC. SEE APPENDIX A. 

54 PLUTONIUM 241 NEUTRCN RESONANCE PARAMETERS 

1252 2 5 . 3 MV 1 0 0 . E V 5 . * USA SMITH ANL 

Q: RADIOACTIVE TARGET 1 4 . 4 YR 

1253 1 0 0 . EV 1 0 0 . EV USA SMITH ANL 

Q: RADIOACTIVE TARGET 1 4 . 4 YR 

94 PLUTCNIUM 241 

V.SCHNEIDER ALK 

a : SPECIFIC DECAY HEAT I N WATTS/GRAM REQUIRED. 
PERCENTAGE OF HEAT CARRIED OFF BY LONG RANGE 

PARTICLES (X-RAYS,GAMMA RAYS) USEFUL. 
O: FCR CALORIMETRIC PU DETERMINATION. 

94 PLUTCNIUM 242 TOTAL CROSS SECTION 

1255 1 0 . 0 KEV 1 5 . 0 MEV F.FROEHNER KFK 792255R 

A: 5 - 1 0 PERCENT ENERGY RESOLUTION SUFFICIENT 
O: FOR CONSISTENT EVALUATION CF PARTIAL CROSS SECTICN 

NO DATA AVAILABLE ABOVE 600KEV. DATA BELOW 150KEV 
DIFF ICULT TO RECONCILE WITH OPTICAL MCCEL 

94 PLUTCNIUM 242 CAPTURE CROSS SECTION 

1256 2 5 . 3 MV H.TELLIER SAC 

A: QUOTED ACCURACY AT 2 STANDARD DEVIATIONS, 
o : EVALUATION MAY SUFFICE I F IT EXPLAINS 

DISCREPANCIES. 
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9 4 P L U T O N I U M 2 4 2 NEUTRON CAPTURE CROSS SECTION (CONTINUED) 

5 . 0 0 KEV H . T E L L I E R SAC 702048R 

1 2 5 8 1 . 0 0 KEV 

1 . 0 0 KEV 

1 0 0 . EV 

1261 5 . 0 0 KEV 

1 2 6 2 1 0 . 0 MV 

1263 SCO. EV 

3 . 0 0 MEV 

7 . 0 0 MEV 

1 . 0 0 KEV 

1 0 . 0 MEV 

4 . 0 0 EV 

5 . 0 0 MEV 

20 .OX 

10 .OX 

A: ACCURACY FOR RATIO TO THERMAL CROSS SECTION. 
QUOTED ACCURACY AT 2 STANDARD D E V I A T I O N S , 

o : EVALUATION MAY SUFF I CE IF I T EXPoAlNS 
D ISCREPANCIES . 

F . J O S S O 712102R 

0 : RELATIVE VALUES VERSUS ENERGY CJR TO U - 2 3 8 CAPTURE. 
A: QUOTED UNCERTAINTY AT 2 STANDARD D E V I A T I O N S . 
O: FOR FAST REACTOR FUcL CYCLE CALCULATION. 

a : RADIOACTIVE TARGET 3 . 7 6 X ( 1 0 * * 5 ) YR 
A: ACCURACY RANGE 6 . TO 2 0 . PERCENT. 
0 : FOR FAST BREEDER CALCULATIONS. CM. CF PRODUCTION. 

SCHENTER HED 

Q: RADIOACTIVE TARGET 3 . 7 6 X ( 1 0 * * 5 ) YR 
A: ACCURACY RANGE 6 . TO 1 0 . PERCENT. 

WANT RESONANCE PARAMETERS TO 1 0 - 2 0 PERCENT EELC* 
10 KEV. 

O: FOR FAST BREEDER CALCULATICNS. CM, CF PRODUCTION. 

L .N .USACHEV F E I 7S4014H 
FROM 5 . 0 - 100 KEV ACCURACY 30 PERCENT. 
FROM 0 . 1 - 0 . 6 MEV ACCURACY 3 0 PERCENT. 
FROM O . a - 4 . 5 MEV ACCURACY 50 PERCENT. 
ABOVE 4 . 5 MEV REQUIREMENTS 2 TIMES WcAKER. 
NEED FOR FAST REACTOR CALCULATICNS. 
FCR MORE DETAIL SEE INTRODUCTION. 

FOR STUDIES CF PLUTONIUM RECYCLE. 
EVALUATION REQUIREMENT. 

L .N .USACHEV F E I 

a : AVERAGE CROSS SECTION IN A FAST—REACTCR SPECTRUM 
REQUESTED. 

c : FOR FAST—REACTCR BURN-UP CALCULATION. 
SEE GENERAL COMMENTS. 

94 PLUTONIUM 2 4 2 NEUTRON TOTAL PHOTON PRODUCTION CROSS SECTION 

1264 2 5 . 3 MV 1 5 . 0 MEV 10 .OX 8 .DUCHEMIN SAC 792CE2R 

a : GAMMA SPECTRA REQUIRED 
A: ENERGY RESOLUTION CF 250 KEV FOR GAMMA RAYS LESS 

THAN 1 MEV AND bOO KEV FOR ENERGIeS GREATER THAN 
1 MEV 

O: FOR SHIELDING CALCULATIONS - EVALUATION MAY EE 
S U F F I C I E N T 

9 4 P O U T 0 N I U M 2 4 2 NEUTRON F I S S I O N CROSS SECTION 

1265 1 . 0 0 EV 

1266 1 . 0 0 KEV 

1 . 0 0 MEV 

3 . 0 0 MEV 

1 - 5 . X 

20 .OX 

S.RAPEANU 

A: QUOTED UNCERTAINTY AT 2 STANDARD D E V I A T I O N S . 
0 : FOR FAST REACTOR FUEL CYCLE CALCULATIONS. 

9 4 P L U T O N I U M 2 4 2 NEUTRONS EMITTED PER F I S S I O N (NU BAR) 

1 2 6 7 5 0 0 . KEV 1 0 . 0 MEV 5 . X USA HEMMIG DOE 

Q; RADIOACTIVE TARGET 3 . 7 6 X ( 1 0 * * 5 ) YR 

9 4 P L U T O N I U M 2 4 3 CAPTURE CROSS SECTION 

1 2 6 6 1 . 0 0 KEV 3 . 0 0 MEV FR M.SALVATORES 

C: FCR FAST REACTCR CALCULATIONS. 
M: SUBSTANTIAL M O D I F I C A T I O N S . 

94 PLUTONIUM 243 F I S S I C N CROSS SECTION 

1269 1 . 0 0 KEV 3 . 0 0 MEV 50 .OX M.SALVATOHES 

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 . 

95 AMERICIUM 24 1 TOTAL NEUTRUN Y I E L D 

1 0 . 0 MEV CCP V•K.MAR KU V G AC 

O: FOR PHUTUNUCLEAR ASSAY OF PU . 
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55 AMERICIUM 241 F I S S I O N CROSS SECTION 

1 0 . 0 MEV CCP V.K.MARKOV GAC 

O: FCR PHOTONUCLEAR ASSAY UF PU. 

7 140 5 IN 

95 AMERICIUM 241 F I S S I C N PRODUCT MASS YIELD SPECTRUM 

1 0 . 0 MEV CCP V.K.MARKOV GAC 

O: FOR PHOTONUCLEAR ASSAY CF PU. 

714050N 

95 AMERICIUM 241 TCTAL CRCSS SECTICN 

1 2 7 5 2 5 . 3 MV 1 . 0 0 MEV F.FROEHNER KFK 

A: 5 - 1 0 PERCENT ENERGY RESCLUTICN SUFFICIENT 
O: NEEDED FOR CONSISTENT EVALUATIONS CF PARTIAL 

CROSS SECTIONS. EXISTING THERMAL CRCSS SECTIONS 
SHOULD BE CHECKED 

55 AMERICIUM 241 INELASTIC CROSS SECTION 

1274 3 . 0 0 MEV FR E.FORT CAD 

0 : EVALUATION PROBLEMS 

792057F 

55 AMERIC1UM 241 ABSORPTION CROSS SECTION 

1275 2 5 . 3 MV FR H.TELLIER SAC 

A: QUOTED ACCURACY AT 2 STANDARD DEVIATIONS. 

95 AMERICIUM 241 CAPTURE CRCSS SECTION 

12 76 2 5 . 3 MV 1 . 0 0 KEV A ORTON RL 671 

a: RADIOACTIVE TARGET 433 YR 
PRODUCTION OF BOTH AM-242 AND AM-242M WANTED. 

O: FOR PU-23B PROGRAM AND PRCDUCTICN OF C M - 2 4 4 . 

1 0 0 . EV 100 . KEV C.G.CAMPBELL 

FOR FAST REACTORS. 
SUBSTANTIAL MODIFICATIONS. 

1 . 0 0 KEV 

1 . 0 0 KEV 

2.CO MEV 

1 0 . 0 MEV 

7 4 1 1 2 7 R 

O: RADIOACTIVE TARGET 433 Yfi 
PRODUCTION OF BOTH AM-242 ANO AM-242M WANTED. 

O: FOR SPENT FUEL SHIELDING. 

C . P H I L I S BRC 7421 

0 : ACCURACY 5 PERCENT TC 3 MEV. 20 PERCENT AECVE. 
0 : FOR CRITICAL ASSEMBLIES. 
M: SUBSTANTIAL MODIFICATIONS. 

5 0 0 . KEV 

1281 1 . 0 0 KEV 

1 5 . 0 MEV 

3 . 0 0 MEV 

R.YUMOTO 
H.MATSUNUBU 
T.HOJUYAMA 

PNC 
SAE 
JAP 

752033R 

C: PRODUCTION OF AM-242 AND AM-242 M WANTED 
A: ACCURACY 1 0 . 0 PERCENT BELOW 1 MEV. 2 0 . 0 PERCENT 

IN THE MEV REGION. 
C: REACTOR BURN-UP CALCULATIONS ANC ESTIMATION OF 

TR ANS-UR AN 1UM NUCLIDE BUILD-UP IN SPENT FUEL. 
NEUTRON SHIELDING OF SPENT-FUEL TRANSPURT CASK. 

M: SUBSTANTIAL MODIF1CAT IONS. 

F.JOSSO CAD 

0 : BRANCHING RATIO. AM-242 . AM-242M 
A: QUOTED UNCERTAINTY AT 2 STANDARD DEVIATIONS. 
0 : FOR FAST REACTOR FUEL CYCLE CALCULATION. 
M: SUBSTANTIAL MODIFICATIONS. 

1282 1 0 0 . EV I C O . KEV H.KUESTERS KFK 

MEASUREMENT WANTED. 

1283 2 5 . 3 MV 1 5 . 0 MEV H.KUESTERS KFK 

E VALUATI UN WANTED. 

1284 2 5 . 3 MV 1 5 . 0 MEV GER H.KUESTERS KFK 75223 1R 

WANT RATIO OF AM-242M PRODUCTION IC THAT CF 
GROUND STATE. 
EVALUATION WANTED. 

55 AMERICIUM 241 NEUTRCN F I S S I C N CROSS SECTION 

1285 1 . 0 0 KEV 2 0 . 0 MEV 5 . 0 * 1 FR C . P H I L I S BRC 742107R 

O: FOR CRITICAL ASSEMBLIES. 
M: SUBSTANTIAL MODIFICATIONS. 
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95 AMERICIUM 241 N E U T R O N NEUTRONS EMITTED PER F ISSICN <NU EAR) 

1 2 8 6 2 5 . 3 MV 1 0 . 0 MEV 7 1 2 1 O L R 

A: 10 PERCENT ACCURACY BELOW 100EV ANO ABCVE l.OMEV 
o: FOR FAST REACTOR DESIGN. 

1 2 6 7 2 5 . 3 MV 1 5 . 0 MEV GER H . K U E S T E R S K F K 

G : 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 1 ABSORPTION RESONANCE INTEGRAL 

FR H.TELLIER SAC 

A! QUOTED ACCURACY AT 2 STANDARD DEVIATIONS. 

9 5 A M E R I C I U M 2 4 1 MISC 

1 2 8 9 2 5 . 3 MV 1 0 0 . K E V C.G.CAMPBELL 

Q : B R A N C H I N G R A T I O . 
c : FOR FAST REACTORS. 
M: SUBSTANTIAL MODIFICATIONS. 

95 AMERICIUM 242 TOTAL CROSS SECTION 

1 2 9 0 2 5 . 2 MV 15.C MEV F .FRCEHNER KFK 792257R 

A! 5 - 1 0 PERCENT ENERGY RESOLUTION SUFFICIENT FCR 
AVERAGES. 

G: THERMAL CROSS SECTIONS. RESONANCES ANC ABCVE 1KEV 
AVERAGE PARAMETERS NEEDED FOR CONSISTENT 
EVALUATION OF PARTIAL CROSS SECTIONS. 

9 5 A M E R I C I U M 2 4 2 CAPTURE CROSS SECTION 

1291 2 5 . 3 MV 1 0 . 0 KEV S H A R P SRL 

RADIOACTIVE TARGET 16 .01 -HR ANO 152-Yfi ISOMERS 
THERMAL VAOUE ANO RI WANTED 
ACCURACY RANGE 10 . TO 2 0 . PERCENT. 
FOR PU—238 PRCOUCTION. 

1 2 9 2 2 5 . 3 MV W . H . W A O K E R 

O : F O R 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 SOO B . 
c: UNKNOWN CRCSS SECTION. 

1293 i O . G MV 5 . 0 0 K E V H.TELLIER SAC 732101R 

G: FOR MET ASTABLE STATE OF AM-242 ( 1 52 YEARS). 
A: QUOTED ACCURACY AT 2 STANDARD DEVIATIONS. 
C: FOR BURN UP PHYSICS. 

EVALUATION MAY BE SUFFICIENT. 

1 2 9 4 5 0 0 . EV 1 5 . 0 MEV 50.OX M.SALVATORES CAO 

1 2 9 5 2 5 . 3 MV 1 0 0 . K E V 

Q: FOR METASTABLE STATE CF AM-242 ( 1 5 2 YEARS). 
VALUE RELATIVE TO U - 2 3 8 CAPTURE CROSS SECTION, 

o: FCR FAST REACTOR CAOCULAT1 ONS. 
M: SUBSTANTIAL MODIFICATIONS. 

R . Y U M U T O 
H . M A T S U N O B U 
R . S H I N D C 

PNC 
SAE 
JAE 

Q: WANTED FOR GROUND AND ISOMERIC STATES. 
A: ACCURACY REQUIRED 5 TO 20 PERCENT. 
O: REACTOR BURN-UP CALCULATICNS ANO ESTIMATION CF 

TRANS-URANIUM NUCLIDE BOILD-UP IN SPENT FUEL. 
NEUTRON SHIELDING OF SPENT-FUEL TRANSPORT CASK. 

1 2 9 6 2 5 . 3 MV 1 5 . 0 MEV H . K U E S T E R S 

TARGET IN METASTABLE STATE. 
EVALUATION WANTED. 

1 2 9 7 5 0 0 . E V 5 . 0 0 MEV L.N.USACHEV FE I 

a: TARGET IN METASTABLE STATE. 
AVERAGE CROSS SECTION IN A FAST-REACTOR SPECTRUM 

REQUESTED. 
O: FOR FAST-REACTOR BURN-UP CALCULATION. 

SEE GENERAL COMMENTS. 

9 5 A M E R I C I U M 2 4 2 FISSICN CROSS SECTION 

1296 5 0 0 . EV 1 5 . 0 MEV M.SALVATORES CAO 

c: FOR METASTABLE STATE CF AM-242 (152 YEARS). 
VALUE RELATIVE TO U - 2 3 5 F ISS ICN CROSS SECTION. 

0 : FOR FAST REACTOR CALCULATIONS. 
M: SUBSTANTIAL MOD I F I C A T I C N S . 

1 2 9 9 2 5 . 5 MV 1 5 . 0 MEV H.KUESTERS 

O: TARGET IN METASTABLE STATE. 
EVALUATION WANTED. 
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95 AMERICIUM 2 4 2 N E U T R O N F I S S I O N CROSS S E C T I O N ( C C N T I N U E D J 

1 3 0 0 5 0 0 . EV 5 . 0 0 MEV L .N.USACHEV F E I 7 5 4 0 1 OR 

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

R E Q U E S T E D . 
0 : 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 . 

SEE G E N E R A L C O M M E N T S . 

9 5 A M E R I C I U M 2 4 2 N E U T R O N S E M I T T E D PER F I S S I O N ( N U B A R ) 

1 3 0 1 2 5 . 3 MV 1 5 . 0 MEV H.KUESTERS 

Q : T A R G E T 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 W A N T E D . 

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

1 3 0 2 2 5 . 3 MV 1 5 . 0 MEV F.FROEHNER K F K 7S22E8R 

A: 5 - 1 0 PERCENT ENERGY RESOLUTION SUFFIC IENT 
U : THERMAL CROSS SECTIONS. RESONANCES ANC ABOVE 5KEV 

AVERAGE PARAMETERS NEEDED FOR CONSISTENT 
EVALUATION OF PARTIAL CRCSS SECTIONS. 

5 5 A M E R I C I U M 2 4 3 ABSORPTION CROSS SECTION 

1 3 0 3 2 5 . 3 MV FR 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 . 

95 AMERICIUM 243 NEUTRON C A P T U R E CROSS S E C T I C N 

12C4 25.3 MV 1 0 . 0 MEV SCHENTER 

1 3 0 5 l . O C KEV 3 . 0 0 MEV 

a : RADIOACTIVE TARGET 7 . 3 7 X ( I 0 * * 3 J Vfi 
o : FOR LONG TERM R E A C T I V I T Y CALCULATIONS AND FCR 

SPENT FUEL S H I E L D I N G . 

F . JOSSO 7 3 2 1 C 4 R 

A: QUOTED UNCERTAINTY AT 2 STANDARD D E V I A T I O N S . 
0 : FOR FAST REACTOR FUEL CYCLE CALCULATICNS. 

l . O C KEV 2 0 0 . K E V 

a : RADIOACTIVE TARGET 7 . 3 7 X ( I 0 * * 3 ) 
C: FOR SPENT FUEL S H I E L D I N G . 

2 5 . 3 MV 1 5 . 0 MEV 3 0 . 0 * H . K U E S T E R S K F K 

E V A L U A T I O N W A N T E D . 

5 0 0 . EV 

1 3 0 5 1 . 0 0 MEV 

5 . 0 0 MEV 

1 5 . 0 MEV 

L . N . U S A C H E V 794005R 

C: AVERAGE CROSS SECTION IN A FAST-REACTOR SPECTRUM 
REQUESTED. 

0 : FOR FAST-REACTOR BURN-UP CALCULATION. 
SEE GENERAL COMMENTS. 

R.YUMOTO 
H.MATSUNOBU 
R.SHINOO 
T.HOJUYAMA 

PNC 
SAE 
JAE 
JAP 

Q: CAPTURE CROSS SECTIONS TC GROUND AND ISOMER STATES 
OF AM-244 REQUIRED. EXPERIMENTAL DATA VERY SCARCE 
I N KEV ANC MEV REGIONS 

A: ACCURACY FROM 5 PERCENT TC 20 PERCENT REQUIRED. 
0 : FOR BURN-UP CALCULATIONS CF THERMAL ANO FAST 

REACTORS, ESTIMATION CF BUILD UF CF TRANSURANIUM 
NUCLIDES IN SPENT F U E L , AND NEUTRCN SHIELDING CF 
TRANSPORT CASKS FOR SPENT F U E L . 

M: SUBSTANTIAL M O D I F I C A T I O N S . 

1310 1 0 0 . EV 1 0 0 . KEV C . G . C A M P B E L L 

FOR F A S T R E A C T O R S . 
NEW R E Q U E S T . 

95 AMERICIUM 2 4 3 F I S S I O N C R O S S S E C T I O N 

1 3 1 1 1 . 0 0 KEV 3 . 0 0 MEV 

Q: RELATIVE TO U - 2 3 5 F I S S I O N . 
A: QUOTED UNCERTAINTY AT 2 STANDARD D E V I A T I O N S . 
O: FOR FAST REACTOR FUEL CYCLE CALCULATION. 

1 3 1 2 2 5 . 3 MV 1 5 . 0 MEV GER H.KUESTERS KFK 

Q: EVALUATION WANTED. 

95 AMERICIUM 243 NEUTRCNS EMITTED PER F I S S I O N (NU BAR) 

1 3 1 3 5 0 0 . EV 1 5 . 0 MEV F.JOSSO CAD 

0 : RELATIVE TC C F - 2 5 2 NU . 
A: QUOTED UNCERTAINTY AT 2 STANDARD D E V I A T I O N S . 
O: FOR FAST REACTOR FULE CYCLE CALCULATIONS. 
M: SUBSTANTIAL M O D I F I CAT 1ONS. 
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9 5 A M E R I C I U M 2 4 3 N E U T R C N N E U T R C 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 ) 

1 3 1 4 2 5 . 3 MV 1 5 . 0 MEV GER 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 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 

9 6 C U R I U M 2 4 2 

F R H . T E L L I E R S A C 7 1 2 1 1 4 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 . 

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

1 3 1 6 2 5 . 2 MV 

R A D I O A C T I V E T A R G E T 1 6 3 D A Y 
F O R P U - 2 3 8 P R O D U C T I O N . 

1 3 1 7 I C . O MV 5 . 0 0 K E V 10 . O X H . T E L L I E R 

Q U O T E D A C C U R A C Y AT 2 S T A N C A R O D E V I A T I O N S . 
B U R N UP P H Y S I C S . 

1 3 1 8 2 5 . 3 MV 1 0 0 . K 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 
J A P 

A : A C C U R A C Y R E Q U I R E D 1 0 TO 2 0 P E R C E N T . 
O : R E A C T O R B U R N - U P C A L C U L A T I O N S ANO E S T I M A T I O N CF 

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

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 2 1 9 5 0 0 . E V 2 0 0 . K E V 5 0 . O X F R F . J O S S C C A D It 

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

1 3 2 0 2 5 . 3 MV 1 5 . 0 M E V H . K U E S T E R S K F K 

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 

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 . 

9 6 C U R 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 

1322 5 0 C• EV 1 5 . C M E V F . J O S S O CAD 

1 3 2 3 1 0 0 . K E V 15 .0 MEV 

Q : v a l u e R E L A T I V E TO U - 2 3 5 F I S S I O N C R O S S S E C T I C N . 
a : Q U O T E D U N C E R T A I N T Y AT 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 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 . 

R . Y U M O T O 
H . M A T S U N O B U 
T . H C J U Y A M A 

P N C 
S A E 
J A P 

7 5 2 0 4 1 R 

A : A C C U R A C Y R E Q U I R E D 1 0 TO 2 0 P E R C E N T . 
0 : R E A C T O R B U R N - U P C A L C U L A T I O N S AND E S T I M A T I O N 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 . 

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 2 2 4 2 5 . 3 MV 1 5 . 0 . MEV 3 0 . O X H . K U E S T E R S K F K 

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 C N S E M I T T E D P E R F I S S I C N ( N U E A R ) 

1 3 2 5 5 C C . EV 1 5 . 0 MEV F . J O S S O CAD 

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 U N C E R T A I N T Y AT 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 F U E L C Y C L E 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 . 

1 2 2 6 2 5 . 2 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 . 

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 3 2 7 2 5 . 3 MV 1 . 0 0 K E V 

O : 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 ANO G A M M A - W I D T H S W A N T E D . 

O : F O R P U - 2 3 8 P R O D U C T I O N . 



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

2 0 . 0 EV 1 0 0 . KEV R • Y U M O T O 
H . M A T S U N O B U 

PNC 
SAE 

A : ACCURACY REQUIRED 10 TC 20 PERCENT. 
O: REACTOR BURN-UP CALCULATICNS ANO ESTIMATION CF 

TRANS-URANIUM NUCLIDE BUILD-UP IN SPENT FUEL. 
NEUTRON SHIELDING OF SPENT-FUEL TRANSPORT CASK. 

M: SUBSTANTIAL MODIF ICATIONS. 

1329 5 0 0 . EV 2 0 0 . KEV 7 6 2 I 5 6 R 

A: QUOTED ACCURACY AT 2 STANDARD DEVIAT IONS. 
C : FOR FAST REACTOR FUEL CYCLE CALCULATICN. 
M; SUBSTANTIAL MODIFICATIONS. 

1 3 3 0 2 5 . 3 MV 1 5 . 0 MEV GER H.KUESTERS KFK 

Q: EVALUATION WANTED. 

9 6 C U R I U M 2 4 3 N E U T R C N F ISS ION CROSS SECTION 

1 3 3 1 3 . 0 C MEV 

1 3 3 2 5 0 0 . E V 

1 0 . 0 MEV 

1 5 . 0 MEV 

R . Y U M U T O 
H . M A T S U N O B U 

PNC 
SAE 

A : ACCURACY REQUIRED 10 TO 20 PERCENT, 
c : REACTOR BURN-UP CALCULATICNS AND ESTIMATION CF 

TRANS-URANIUM NUCLIDE BUILD-UP IN SPENT FUEL. 
NEUTRON SHIELDING CF SPENT-FUEL TRANSPORT CASK. 

F.JCSSO 7 6 2 1 5 5 R 

A: QUOTED UNCERTAINTY AT 2 STANDARD DEVIAT IONS. 
O: FOR FAST REACTOR FUEL CYCLE CALCULATION. 
M: SUBSTANTIAL MODIFICATIONS. 

1 3 3 3 2 5 . 3 MV 1 5 . 0 MEV GER H.KUESTERS KFK 

c : EVALUATION WANTED. 

9 6 C U R I U M 2 4 4 TOTAL CROSS SECTION 

1 3 3 4 1 . 0 0 K E V 1 5 . 0 MEV 10.0* R F.FRCEHNER KFK i 

A: 5 - 1 0 PERCENT ENERGY RESOLUTION SUFFICIENT 
C: NEEDED FOR CONSISTENT EVALUATION CF PARTIAL 

CROSS SECTIONS. 

9 6 C U R I U M 2 4 4 CAPTURE CROSS SECTION 

1 3 3 5 1 0 . 0 MV 5 . 0 0 K E V H . T E L L I E R 

A: QUOTED ACCURACY AT 2 STANDARD DEV1AI1CNS. 
0 : BURN UP PHYSICS. 

1236 5 0 0 . EV 1 5 . C MEV F.JOSSO CAO 7t 

A: QUOTED UNCERTAINTY AT 2 STANDARD DEVIATIONS. 
O: FCR FAST REACTOR FUEL CYCLE CALCULATION. 

1 2 3 7 2 5 . 3 MV 1 5 . 0 MEV H.KUESTERS 

C I 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 

1 3 3 6 1 5 . 0 MEV GER H.KUESTERS KFK 

Q: EVALUATION WANTED. 

9 6 C U R I U M 2 4 4 F I S S I O N CROSS SECTION 

1 2 3 9 5 C C . EV 1 5 . 0 M E V 

a : V A L U E R E L A T I V E TO u - 2 2 5 F I S S I O N C R O S S S E C T I O N . 
A: QUOTED UNCERTAINTY AT 2 STANDARD DEVIATIONS, 
o : FOR FAST REACTOR FUEL CYCLE CALCULATICN. 

1340 2 5 . 3 MV 1 5 . 0 MEV GER H.KUESTERS KFK 

a : EVALUATION WANTED. 

9 6 C U R I U M 2 4 4 NEUTRONS EMITTED PER F I S S I O N (NU EAR) 

1 3 4 1 2 5 . 2 MV 1 5 . 0 M E V GER H.KUESTERS KFK 

O: EVALUATION WANTED. 

9 6 C U R I U M 2 4 5 CAPTURE CROSS SECTION 

1 3 4 2 5 0 0 . EV 2 0 0 . K E V 

A: QUOTED UNCERTAINTY AT 2 STANDARD DEVIATIONS. 
O: FOR FAST REACTOR FUEL CYCLE CALCULATICN. 
M; SUBSTANTIAL MODIFICATIONS. 

9 9 



9 B C U R I U M 2 4 5 C A P T U R E C R C S S S E C T I O N I C C N T I N U E O ) 

1243 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 . 

6 6 C U R I U M 2 4 5 

1344 SCO. EV 

N E U T R C N F I S S I C N C R O S S S E C T I O N 

1 5 . 0 MEV 

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

1 3 4 5 2 5 . 3 MV 1 5 . 0 M E V GER H.KUESTERS KFK 

o : EVALUATION WANTED. 

9 6 C U R I U M 2 4 6 TOTAL CROSS SECTION 

1 3 4 6 2 5 . 3 MV 1 0 . 0 K E V 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 C * * 3 ) YR 
S H A P E OF T H E R M A L C R O S S S E C T I O N E S P E C I A L L Y 

1 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 CF 1 0 P E R C E N T I N R I . 

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

1 3 4 7 2 5 . 3 MV 

1348 l . O C KEV 

1 C . 0 K E V 

3 . 0 0 MEV 

Q : R A D I O A C T I V E T A R G E T 4 . 7 X ( 1 0 * * 3 ) YR 
A : A C C U R A C Y O F 1 0 P E R C E N T I N R I . 
C : T O E V A L U A T E CF P R O D U C T I O N . 

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

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

1 3 4 9 1 . 0 0 K E V 3 . 0 0 M E V 

A ; Q U O T E D U N C E R T A I N T Y A T 2 S T A N D A R D C E V I A T I C N S . 
O : F O R F A S T R E A C T O R F U E L C Y C L E C A L C U L A T I C 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 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 3 5 0 2 3 . 3 MV 1 0 . 0 K E V S H A R P SRL 

R A D I O A C T I V E T A R G E T 1 . 6 X < 1 0 * * 7 ) YR 
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 C 1 0 . P E R C E N T . 
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 
T O E V A L U A T E CF P R O D U C T I O N . 

1 . 0 0 K E V 3 . 0 0 M E V F . J O S S O 

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

9 6 C U R I U M 2 4 7 F I S S I C 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 SRL 

Q : R A D I O A C T I V E T A R G E T 1 . 6 X ( 1 0 * * 7 > YR 
S H A P E O F T H E R M A L C R C S S S E C T I C N E S P E C I A L L Y 

I M P O R T A N T . 
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 . 

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 . 

1353 l . O C KEV 3 . 0 0 MEV 

A : Q U O T E D U N C E R T A I N T Y A T 2 S T A N D A R D O E V I A T 1 G N S . 
O : F O R F A S T R E A C T O R F U E L C Y C L E C A L C U L A T I C 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 . 

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

1 3 5 4 2 5 . 3 MV 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 . 6 X < I 0 * * 7 ) YR 
A : A C C U R A C Y CF 2 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 6 C U R I U M 2 4 8 C A P T U R E C R O S S S E C T I O N 

1 3 5 5 1 . 0 0 K E V 3 . 0 C MEV 

A : Q U O T E D U N C E R T A I N T 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 F U E L C Y C L E C A L C U L A T I C N . 
M : S U B S T A N T I A L M O O I F 1 C A T I C N S . 
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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 3 5 6 1 . 0 0 K E V 3 . 0 0 M E V 5 0 . O X 

A : Q U O T E D U N C E R T A I N T Y AT 2 S T A N D A R D D E V I A T I O N S . 
0 4 F O R F A S T R E A C T O R F U E L C Y C L E 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 . 

9 7 E 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 3 5 7 1 . 0 0 K E V 3 . 0 0 MEV 5 0 . O X 

A : Q U O T E D U N C E R T A I N T Y AT 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 F U E L C Y C L E C A L C U L A T I C 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 . 

9 7 E E R K E L I U M 2 4 9 F I S S I O N C R O S S S E C T I O N 

1 3 5 8 1 . 0 0 K E V 3 . 0 0 MEV 5 0 . O X F . J C S S O 7 9 2 0 C 5 R 

A : Q U O T E D U N C E R T A I N T Y AT 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 C R F U E L C Y C L E C A L C U L A T I C 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 . 

9 8 C A L I F O R N 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 3 5 9 1 . 0 0 K E V 3 . 0 0 MEV 5 0 . O X 

A : Q U O T E D U N C E R T A I N T Y AT 2 S T A N D A R D D E V I A T I O N S . 
0 4 F U R F A S T R E A C T O R F U E L C Y C L E 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 . 

9 8 C A L I F O R N I U M 2 4 9 F I S S I C N C R O S S S E C T I O N 

1 3 6 0 1 . 0 0 K E V . 0 0 MEV 5 0 . O X 

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

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 3 6 1 2 5 . 3 MV 1 0 . 0 K E V 1 0 . X USA S H A R P 

0 : R A D I O A C T I V E T A R G E T 1 3 . 1 YR 
A : A C C U R A C Y OF 1 0 P E R C E N T I N R I . 
0 4 TO 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 C N C R O S S S E C T I O N 

1 2 6 2 2 5 . 2 MV 1 0 . 0 K E V 1 0 . X 

0 : R A D I O A C T I V E T A R G E T 1 3 . 1 YR 
A : A C C U R A C Y OF 1 0 P E R C E N T I N R I . 
0 4 TC 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 3 6 3 2 5 . 2 MV 1 0 . 0 K E V 2 0 . X 

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

1 2 6 4 2 5 . 3 MV 1 0 . 0 K E V 1 0 . X 

Q : R A D I O A C T I V E T A R G E T 9 . 0 X 1 1 0 * * 2 1 
A : A C C U R A C Y OF I O P E R C E N T I N R I . 
O : TO 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 C N C R O S S S E C T I O N 

1 3 6 5 2 5 . 3 MV 1 0 . C K E V 1 0 . X 

O : R A D I O A C T I V E T A R G E T 9 . 0 X 1 1 0 * * 2 ! YR 
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 

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 : TO E V A L U A T E C F P R O D U C T I O N . 

7 4 1 1 3 2 R 

I M P O R T A N T . 

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 3 6 6 2 5 . 2 MV 1 0 . 0 K E V 1 0 . X U S A S H A R P S R L 

C : R A D I O A C T I V E T A R G E T 9 . 0 X ( 1 0 * * 2 1 YR 

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 PER F I S S I C N ( N U B A R ) 

O : 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 ANO 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 TO BE R E S O L V E D 

FCR 2 2 0 0 M / S D A T A . 

10 1 



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 C N S E M I T T E D PER F I S S I O N ( N U B A R ) < CUNT I N U E O ) 

M . N . N I K O L A E V F E I 7 1 4 0 2 5 R 

A C C U R A C Y NOT HORSE THAN 0 . 3 P E R C E N T . 
MUST HE G U A R A N T E E D BY AGREEMENT W I T H I N 0 . 5 P E R C E N T 

OF AT L E A S T FOUR E X P E R I M E N T S C A R R 1 E C CUT EY NOT 
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 L G E N E R A L 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 TC 

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 . 

H E M M I G OOE 8 2 1 0 1 9 R 

C : R A D I O A C T I V E T A R G E T 2 . 6 4 YR 
T H I S R E Q U E S T MAY BE S A T I S F I E D BY A R E C E N T 

0 . 2 P E R C E N T MEASUREMENT AT C R N L . N S E . 8 0 , 6 0 3 
( 1 9 8 2 ) . 

U : T H I S R E Q U E S T WAS R E V I E W E D BY CSEWG ANC R E C C K K E N C E C 
AS D E S E R V I N G S P E C I A L E M P H A S I 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 ANO N E A N D C . SEE A P P E N D I X A . 

9 6 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 ENERGY S P E C T R U M OF F I S S I O N NEUTRONS 

E . L Y N N HAR 

ACCURACY FOR MEAN SPECTRUM E N E R G Y . 
1 0 P E R C E N T ACCURACY WANTED FUR THE NUMBER OF 

N E U T R O N S A B O V E 5 MEV ANC B E L C w . 2 5 M E V . 
S T A N D A R D . 

GER H . K U E S T E R S KFK 7 9 2 1 8 S R 

2 P E R C E N T ACCURACY ON MEAN F I S S . SPEC1RUM E N E R G Y . 
1 0 P E R C E N T ACCURACY WANTED ON THE NUMELR O* 
N E U T R O N S ABOVE 5 MEV AND EELCW . 2 5 M E V . 
N E U T R O N S ABOVE 5 MEV AND BELOW . 2 5 ME V . 
N E U T R O N S ABOVE 5 MEV AND EELOw . 2 5 M E V . 
N E U T R O N S A B O V E 5 MEV ANO BELCW . 2 5 M E V . 

H E M M I G OOE 8 < 1 0 2 6 R 

O : R A D I O A C T I V E T A R G E T 2 . 6 4 YR 
MEAN S P E C T R U M ENERGY D E S I R E D TO 1 . 0 P E R C E N T 

FOR I N T E R P R E T A T I O N OF NUBAR R A T I O M E A S U R E M E N T . 
N E E D THE S P E C T R U M S H A P E . D E L T A E ( A V G ) TO 
5 P E R C E N T 1 1 3 0 K E V ) WOULD NOT BE L S E F O L . AN 
A B S O L U T E M E A S U R E M E N T CF THE S H A P E CF THE 
SPECTRUM MAY BE N E C E S S A R Y . 

0 1 T H I S R E Q U E S T WAS R E V I E W E D BY CSEWG ANC RECOMMENCED 
A S D E S E R V I N G S P E C I A L E M P H A S I S . 

M : NEW R E Q U E S T . 

- S T ATUS 

UNDER C O N T I N U O U S R E V I E W BY I N D C ANO N E A N C 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 F I S S I C N CROSS S E C T I O N 

1 0 . 0 KEV 

C : R A D I O A C T I V E T A R G E T 2 . 6 4 YR 
A : ACCURACY OF 10 P E R C E N T I N R I , 
V : TO E V A L U A T E CF P R O D U C T I O N . 

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

8 0 C . KEV 5 . 0 0 MEV L . N . O S A C H E V F E I 

A : F R C M 0 . 8 - 1 . 4 MEV ACCURACY 13 P E R C E N T . 
FROM 1 . 4 - 2 . 5 MEV ACCURACY 1 5 P E R C E N T . 
FROM 2 . 5 - 5 • C MEV ACCURACY 3C P E R C E N T . 

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

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

F I S S I O N P R O D U C T S NEUTRCN C A P T U R E CROSS S E C T I O N 

1 0 0 . EV 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 C 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 U N G - L I V E D ANO E Q U I L I B R I U M 
F I S S I O N PRODUCTS 

D A T A FOR F I S S I O N P R O D U C T S OF U - 2 3 5 . U - 2 2 6 . 
P U - 2 3 9 AND P U - 2 4 0 ARE OF GREAT I N T E R E S T . 

SEE G E N E R A L COMMENTS I N THE I N T R O D U C T I O N * 

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

A : FROM 5 . 0 - I O C KEV ACCURACY 7 P E R C E N T . 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 1 4 P E R C E N T . 
FRCM 0 . 6 - 4 . 5 MEV ACCURACY 4 8 P E R C E N T . 
A B O V E 4 . 5 MEV R E Q U I R E M E N T S 2 T I MES W E A K E R . 

C : 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 . 
FUR MORE D E T A I L SEE I N T R O D U C T I O N . 

UNDER C O N T 1 N U C U S R E V I E W EY I N D C . SEE A P P E N D I X A . 

1 0 2 



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

5 0 0 . EV 800 . M . N . N I K U L A E V F E I 7 1 4 0 3 5 R 

U : R A T I O S WANTED R E L A T I V E TO U - 2 3 5 F I S S I O N , B - 1 0 , 
L I - 6 , H E - 3 ANO 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 ABOVE I O C KEV W A N T E D . 
O : SEE G E N E R A L COMMENTS I N THE I N T R O D U C T I O N . 

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

F I R S T P R I O R I T Y B E C A U S E I T I S D I F F I C U L T TC E V A L U A T E 
S T E E L C A P T U R E CROSS S E C T I O N TO R E Q U E S T E D 
ACCURACY FROM M A C R O S C O P I C E X P E R I M E N T S O N L Y . 

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

FROM 5 . 0 - 1 0 0 K E V ACCURACY 1 1 P E R C E N T . 
FROM 0 . 1 - 0 . 8 MEV ACCURACY 1 5 P E R C E N T . 
FROM 0 . 8 - 4 . 5 MEV ACCURACY 2 0 P E R C E N T . 
A B O V E 4 . 5 MEV R E Q U I R E M E N T S 2 T I M E S W E A K E R . 
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 C 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 3 
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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 OF S A T I S F I E D R E Q U E S T S 

1 HYCROGEN 2 

( 1 0 ) 5 0 . 0 KEV 

ALPHA 

2 . 0 0 . MEV 

E - A S T 1C ' CS'OSS S E C T I O N 

78 1 0 7 1 F 
P E R C E N T 

BERK DOE 
ACCURACY 1 0 . C PERCENT R E L A T I V E . 3 0 . 0 

ABSOLUTE R E Q U I R E D . 
REQUIRED TC CALCULATE H E A T I N G OF PLASMA FUEL 3Y 

F U S I O N PRODUCT A L P H A S . 

1 ri 1CRGGEN 13 CEUTERON . , • • 0 . 0 

( 1 3 ) 1 0 . 0 KEV 5 . 0 0 MEV 1 USA 

1 rlYCROGEN 3 DEUTECON 0 . ALPHA 

BERK DOE 3 0 1 2 3 3 F 
ACCURACY 10 PERCENT R E L A T I V E . 3 0 PERCENT A B S O L U T E . 
CROSS S E C T I O N S FCR ALTERNATE FUEL C Y C L E S . 

UP' TO 1 0 . 0 KEV BERK • DOE 
R A D I O A C T I V E TARGET 1 2 . 3 3 YR 
ACCURACY 1 0 . 0 PERCENT R E L A T I V E . . 3 0 . 

ABSOLUTE R E Q U I R E D . 

1 HYCROGEN 3 T R I T O N 

( 1SJ J P TO 1 0 . 0 KEV BERK DOE 7 3 1 0 70 F 
R A D I O A C T I V E TARGET 1 2 . 3 3 YR 
ACCURACY 1 0 . 0 PERCENT R E L A T I V E , 3 0 . 0 PERCENT 

ABSOLUTE R E Q U I R E D . 
DATA REQUIRED TO ANALYZE BACKGROUND NEUTRONS AND 

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

1 H I C R O G c N 3 

( 16 ) 5 0 . J KEV 

ALPHA 

2 . 0 0 MEV 

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

BERK DOE 7 3 1 0 7 
R A D I O A C T I V E TARGET 1 2 . 3 3 YR 
ACCURACY 1 0 . 0 PERCENT R E L A T I V E . 3 0 . 0 PERCENT 

ABSOLUTE R E Q U I R E D . 
REQUIRED TO CALCULATE H E A T I N G OF PLASMA FUEL 8Y 

F U S I O N PRODUCT A L P H A S . 

2 H E L I U M 3 OEUTERON 

15 ) 2 . 0 0 MEV 5 . 0 0 MEV BERK DCE 3 0 1 2 3 5 F 
ACCURACY 1 0 PERCENT R E L A T I V E . 3 0 PERCENT A B S O L U T E . 
CROSS S E C T I O N S FOR ALTERNATE FUEL C Y C L E S . 

H E L l ' J M 3 DEUTERON 

1 . 0 0 MEV USA BERK DOE 3 0 1 2 8 4 F 
ACCURACY 10 PERCENT R E L A T I V E , 3 0 PERCENT A B S O L U T E . 
CRCSS S E C T I O N S FOR ALTERNATE FUEL C Y C L E S . 

i HELJUM 4 

( 2 7 ) 5 0 . 0 KEV 

H E L I U M - 3 

3 . 0 0 MEV 

HELIUM—3 .HEL IUM—3 

BERK DOE 3 0 1 0 7 S F 
ACCURACY 10 PERCENT R E L A T I V E . 30 PERCENT A B S O L U T E . 
CROSS S E C T I O N S FOR ALTERNATE FUEL C Y C L E S . 

3 L I T H I U M T O T A L PROTON PRODUCTION CROSS S E C T I O N 

9 . 0 0 MEV 1 5 . 0 MEV BERK DOE 
TOTAL HYDROGEN PRODUCTION. 
R A D I A T I O N DAMAGE C A L C U L A T I CMS. 

3 L I T H I U M ENERGY-ANGLE D I F F . PRO T C N - P R O O U C T I ON CROSS S E C T I O N 

1 5 . 0 MEV BERK DOE 80 1092 
ACCURACY TO BE D E T E R M I N E D . 
DATA R E Q U I R E D FCR 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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L I S T OF 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 

( 20 J 1 5 . 0 MEV 

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

J L I T H I U M S 

( 54 ) 3 0 0 . KEV 

N E U T R C N 

1 5 . 0 MEV 

BERK DOE 30 1 OS 
ACCURACY TO SE D E T E R M I N E D . 
DATA REQUIRED FOR RAO I A T I O N DAMAGE C A L C U L A T I O N S . 

J . O A R V A S JUL 7 2 2 : 
TOTAL T R I T I U M PRODUCTION R E Q U I R E D . 
ENERGY RESOLUTION SHOULD REPRODUCE TRUE S H A P E . 
FOR DE TERM 1 N A T I ON» CF MORE ACCURATE T R I T I U M 

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

3 L I TH IUM 6 

( 57 ) 5 . 0 0 KEV 

NEUTRON 

1 5 . 0 MEV M.KUECHLE 
STANDARD. 

3 L. I T H I U M 6 

( e c > 5 0 0 . KEV 

NEUTRON 

5 . 0 0 MEV 

N, T 

BERK DOE 7 8 1 1 6 0 F 
NEEDED TO O E S C R I B E SPEEDING I N D - T SYSTEMS. 

3 L I T H I U M 7 

( 70 ) l . O C MEV 

NEUTRCN 

1 5 . 0 MEV 

D I F F E R E N T I A L E L A S T I C CROSS SECTION 

J . D A R V A S JUL 7 2 2 0 6 6 F 
A D D I T I O N A L D I S T R I B U T I O N S BETWEEN 1 AND 7 MEV 

REQUIRED I N STEPS OF 0 . 5 TO 1 M E V . 
FOR C A L C U L A T I O N OF NEUTRON TRANSPORT. 

3 L I T H I U M 7 

( 7 4 ) 500 . KEV 

NEUTRON 

1 E. 0 MEV 

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

1 0 . OX GER J . O A R V A S JUL 7 2 2 0 6 8 F 
CROSS S E C T I C N FOR 0 . 4 7 8 MEV L E V E L R E Q U I R E D . 
FOR S H I E L D I N G E S T I M A T E S AND C A L C U L A T I O N OF HEAT 

G E N E R A T I O N . 

3 L I T H I U M 7 

( c 3 J 9 . 0 0 ME V 

3 L I T H I U M 7 

( £6 ) : 5 . 0 MEV 

NEUTRCN 

1 5 . 0 MEV 

ENERGY-ANGLE O 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 USA BERK DCE 7 8 1 0 4 2 F 
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 . 

ENERGY-ANGLE ' O I F F . PROTON-PRODUCTION CROSS S E C T I O N 

BERK OOE 7 8 1 1 2 
ACCURACY TO SE D E T E R M I N E D . 
OATA REQUIRED FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

. I T H I U M 7 NEUTRCN 

1 5 . 0 MEV J . D A R V A S JUL 7 2 2 0 6 9 F 
RESOLUTION AND ENERGY STEPS OF . 2 TO . 5 ME V 

S U F F I C I E N T . 
O 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 . 

J L I THI UM 7 

( S3 I 5 . 0 0 MEV 

NEUTRCN 

1 5 . 0 MEV 

3 L I T H I U M 7 

( ! c ) 1 5 . 0 MEV 

1 USA BERK OOE 7 8 1 1 5 9 F 
ACCURACY RANGE 5 . TO 1 0 . PERCENT. 
NEEDED TO D E S C R I B E BREEDING IN O - T S Y S T E M S . 

ENERGY-ANGLE D I F F . ALPHA-PRODUCT ION CRCSS S E C T I O N 

2 USA BERK DOE 7 3 U 1 4 F 
ACCURACY TO EE D E T E R M I N E D . 
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 . 
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L I S T OF S A T I S F I E D REQUESTS 

4 B E R Y L L I U M 9 

( 1 C 3 ) 8 . 0 0 MEV 

4 S E R Y L L I U M 9 

( 1 1 3 ) 9 . 0 0 MEV 

,NEUTRCN 

1 5 . 0 MEV 

NEUTRON 

1 5 . 0 MEV 

ENERGY-ANGLE D I F F E R E N T I A L I N E L A S T I C CSOSS SECTION 

2 GER J . D A R V A S JUL 

TOTAL ALPHA PRODUCTION CROSS S E C T I O N 

2 USA BERK OOE 
FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

4 B E R Y L L I U M 9 

( 1 1 9 ) 1 5 . 0 MEV 

5 cCRCN 10 

< 12.1 J 9 . 0 0 MEV 

5 3CRCN 10 

( 1 2 2 ) 9 . 0 0 MEV 

7 3 1 0 9 1 F 

NEUTRON ENERGY-ANGLE O I F F . A L P H A - P R C O U C T I ON CROSS S E C T I O N 

73 1 1 24F 

NEUTECN 

1 5 . 0 MEV 

NEUTRCN 

1 4 . 0 MEV 

2 USA BERK DOE 
ACCURACY TO BE D E T E R M I N E D . 
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 . 

ENERGY-ANGLE D I F F . N E U T R O N - E M I SSI ON CRCSS S E C T I O N 

1 USA BERK DOE 7 8 1 0 8 8 F 
OATA 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 . 

TOTAL PROTON PRODUCTION CROSS S E C T I O N 

2 USA BERK DOE 7 8 1 1 1 2 F 
ACCURACY RANGE 1 0 . TO S O . 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 R AO I AT I ON DAMAGE C A L C U L A T I O N S . 

5 3CRCN 10 

( 1 2 3 ) 1 5 . 0 MEV 

N EU T RON ENERGY-ANGLE O I F F . PRO TON-PROOUCTI ON CROSS S E C T I O N 

2 USA BERK OOE 7 3 1 1 5 
ACCURACY TO BE D E T E R M I N E D . 
OATA REQUIRED FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

3 3CR0N 10 

( 1 44 ) 1 0 . 0 MV 

NEUTRCN 

1 0 . 0 EV USA CARLSON NBS 
TO CHECK FOR MOLECULAR 3 I N O I N G EFFECTS . 

5 3CRCN 10 

( 1 4 6 ) 5 0 . 0 KEV 

5 5CRCN 10 

I 14 7 ) 9 . 0 0 MEV 

NEUTRCN 

2 0 0 . KEV 

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

2 USA HALE LAS 
NEEDED FOR R - M A T R I X F I T . 

NEUTRCN 

1 4 . 0 MEV 

TOTAL ALPHA PRODUCTION CROSS S E C T I O N 

USA BERK DOE 7 8 1 I OOF 
ACCURACY RANGE 1 0 . TO 5 0 . PERCENT. 
ACCURACY TO EE DETERMINED FROM S E N S I T I V I T Y S T U D I E S 
FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

5 3CR0N 1 0 

( 1 49 ) 1 5 . 0 MEV 

NEUTRCN ENERGY-ANGLE O I F F . A L P H A - P R C D U C T I O N CROSS S E C T I O N 

USA BERK DOE 7 8 1 1 2 
ACCURACY TO BE D E T E R M I N E D . 
OATA REQUIRED FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

r 3CRCN 11 

( 1 5 2 ) 9 . 0 0 MEV 

= BCRON 11 

( 1 5 2 ) 9 . 0 0 MEV 

NEUTRCN 

1 5 . 0 MEV 

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 ON C R C S S S E C T I O N 

2 USA BERK DOE 7 3 1 0 4 7 F 
FOR S H I E L D I NGN ANO 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 0 - T R E A C T O R C E S I G N S -

NEUTRCN 

1 5 . 0 MEV 

TOTAL PROTON PRODUCTION CROSS S E C T I O N 

USA BERK 0 0 = 7 3 1 05 
TOTAL HYDROGEN F R C 3 U C T I C N WANTED. 
FOR 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 REACTCR D E S I G N S . 
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L I S T OF S A T I S F I E D R E Q U E S T S 

5 3CRON 11 

( 1 £4 ) 1 5 . 0 MEV 

5 ACRGN 1 1 

( I 56 ) 9 . 0 0 ME V 

N E U T R C N E N E R G Y - A N G L E D I F F . PROT-ON-PFLODUCT 1 ON CROSS S E C T I O N 

BERK DOE 7 8 1 1 4C 
ACCURACY TO EE D E T E R M I N E D . 
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 . 

NEUTRCN 

1 5 . 0 MEV 

5 3 CR ON 11 

( 1 E 7 ) 1 5 . 0 MEV 

N E U T R C N 

T O T A L A L P H A PRODUCT I C N CROSS S E C T I O N 

BERK DOE 7 8 1 0 6 
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 . 
FOR 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 

O - T REACTCR D E S I G N S . 

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 

2 U S A BERK DOE 7 8 1 1 IS 
ACCURACY TO EE D E T E R M I N E D . 
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 . 

5 3CRCN 11 

I 165 . ) 5 0 0 . KEV 

A L P H A 

2 . 0 0 MEV BERK DOE 7 8 1 0 7 6 F 
ACCURACY 1 0 . 0 P E R C E N T R E L A T I V E . 3 0 . 0 PERCENT 

A B S O L U T E R E Q U I R E D . 
FOR ADVANCED F U E L F U S I O N D E V I C E S . 

7 NITROGEN 

i I S O ) 9 . 0 0 MEV 

NEUTRCN 

1 5 . 0 MEV 

T O T A L PROTON P R O D U C T I O N CROSS S E C T I O N 

1 USA BERK DOE 
FOR R A D I A T I O N DAMAGE C A L C U L A T I O N S . 

1 1 SCDIUM 2 3 

( 2 6 9 ) 3 . 0 0 KEV 

NEUTRCN 

11 SODIUM 2 3 

( 2 7 4J 2 . 9 5 KEV 

13 ALUMINUM 2 7 

( 26 = ) 

CAPTURE GAMMA RAY SPECTRUM 

2 USA S M I T H ANL 7 2 1 0 3 2 R 
S U F F I C I E N T ACCURACY I N E ( G A M M A ) ( 3 K E V ) TO COMPARE 

W I T H E ( G A M M A ) ( T H E R M A L ) . 

RESONANCE P A R A M E T E R S 

S M I T H A N L 
E L A S T I C ANO GAMMA U I D T H S W A N T E D . 

NEUTRCN 

NEUTRON D O S I M E T R Y GROUP G E L 7 4 2 1 1 4 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 . 
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 . 

16 SULFUR 

( 3 C i ) 1 3 . 0 KEV 

1c SULFUR 

< 3 04 ) 2 5 . 3 M V 

NEUTRCN 

5 0 0 . KEV 

NEUTRCN 

CAPTURE CROSS S E C T I O N 

HEMMIG DOE 
FOR S H I E L D I N G E F F E C T OF C O N C R E T E . 

CAPTURE CRCSS S E C T I O N 

D I V ADEENAM BNL 8 0 1 1 
FOR E V A L U A T I O N N E E D S . 
THERMAL CAPTURE FOR MANGANESE BATH E X P E R I M E N T S . 

16 SULFUR 

< 3 C5 ) 1 . C 0 KEV 

NEUTRCN 

1 . 0 0 MEV 

CAPTURE CROSS SECT I.ON 

D I V A D E E N A M ENL 
FOR E V A L U A T I O N N E E D S . 
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L I S T OF S A T I S F I E D R E Q U E S T S 

16 S U L F U R 3 2 N E U T R C N 

( 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 GROUP G E L 8 1 2 0 0 1 R 
C O V A R I A N C E DATA ON CROSS S E C T I O N FROM 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 . 

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

( 3 4 0 ) UP TO 3 0 . 0 MEV 5 . OX 2 EUR N E U T R O N D O S I M E T R Y GROUP GEL 3 1 2 0 0 4 R 
FOR H I G H ENERGY A C C E L E R A T O R B A S E D N E U T R C N SOURCES 

2 3 V A N A D I U M 5 1 N E U T R C N D I F F E R E N T I A L E L A S T I C CRCSS S E C T I O N 

( 3 4 3 ) 1 . 4 0 MEV 1 0 . 0 MEV 1 0 . X 3 U S A S M I T H ANL 
H E M M I G DOE 
I N C I D E N T ENERGY R E S O L U T I O N : 50 0 K E V . 
A N G U L A R R E S O L U T I O N 10 D E G R . 

5 3 V A N A D I U M 5 1 N E U T R C N A 8 S C R P T I C N CROSS S E C T I O N 

1 3 4 9 ) 1 . 0 0 K E V 1 5 0 . KEV 1 0 . X 3 U S A S M I T H A N L 
H E M M I G DOE 
I N C I D E N T ENERGY R E S O L U T I O N : 1 0 . P E R C E N T . 
TO R E S O L V E D I S C R E P A N C I E S I N E X I S T I N G O A T A . 

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

( 3 5 9 ) 1 0 0 . EV 1 CO. KEV 2 0 . O X 1 GER H . K U E S T E R S K F K 

2 4 C H R O M I U M 5 0 N E U T R C N R E S O N A N C E P A R A M E T E R S 

( 4 2 5 ) UP TC 3 0 0 . KEV 1 0 . X 2 U S A P R I N C E B N L 7 4 1 0 3 3 R 
ENERGY R E Q U E S T E D I S A M A X I M U M V A L U E O N L Y . 
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 . 

J 4 C H R O M I U M 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 

( 4 2 9 ) J P TO 3 0 0 . K E V 1 0 . X 2 USA P R I N C E B N L 7 4 1 0 3 4 R 
ENERGY R E Q U E S T E D I S A M A X I M U M V A L U E O N L Y . 
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 AND P A R I T Y 

W A N T E D . 

2 4 C H R O M I U M 5 3 N E U T R C N R E S O N A N C E P A R A M E T E R S 

( 4 2 0 ) J P TO 3 0 0 . KEV 1 0 . X 2 USA P R I N C E B N L 7 4 1 0 3 5 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 . 
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 AND P A R I T Y 

W A N T E D . 

2 5 M A N G A N E S E 54 N E U T R C N C A P T U R E CROSS S E C T I O N 

2 5 . 3 MV 

2 5 M A N G A N E S E 5 5 

1 4 4 2 ) 0 . 5 0 E V 

N . M A E N E MOL 6 9 2 0 9 2 R 
FOR B U R N - U P C A L C U L A T I O N OF F E - 5 4 I N . P ) M N - 5 4 

R E A C T I O N P R O D U C T . 

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

2 U S A O E I BET 74 10 36R 
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 . 
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 R I M E N T S . 

2 6 I R C N NEUT RCN 

1 4 S 4 ) 1 5 . 0 MEV 3 5 . 0 MEV 

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

1 USA B E R K DOE 
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 . 
FOR M A T E R I A L DAMAGE C A L C U L A T I O N S . 
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L I S T O F S A T I S F I E D R E O U E S T S 

2 6 I R O N 

( 5C1 ; 1 . 0 0 .MEV 

N E U T R O N 

1 5 . C MEV 

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 ) 

E N G H O L M GA 
D A M A G E C R O S S S E C T I C N . 
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 . 

2 6 I R CN 

( 5C4 ) 1 . 0 0 MEV 

26 IRON 57 

< 51SJ UP TO 

N E U T R O N 

3 5 . 0 MEV 

N E U T R C N 

1 0 0 . KEV 

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 EUR N E U T R C N DOS I H E T R Y G R O U P G E L 3 1 2 0 0 7 R 
FOR P R O D U C T I O N OF M N - 5 4 F O R U S E AS A F L U E N C E 
M O N I T O R . T H E R E A C T I O N I N C L U D E S F E - 5 4 ( N , P I . 
F E - 5 6 ( N . T ) . F E - 5 6 1 N . N O ) A N D F E - 5 6 ( N , 2 N P > . FOR T H E 
R E A C T I O N F E - 5 4 ( N . P ) T H E E N E R G Y R A N G E E X T E N D S T O 
2 0 M E V 
F C 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 

R E S O N A N C E P A R A M E T E R S 

F U O R L 7 
H E M M I G D O E 
S M I T H 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 O 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 . 

27 CC3ALT 5 9 

( 5 2 2 ) 

2 3 M C K E L 

( 5 2 0 ) 1 . 0 0 K E V 

23 M C K S L 

( 525 ) 1 5 . 0 

N E U T R C N 

5 0 . 0 MEV B E R K D O E 
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 C R F M I T F A C I L I T Y . 

N E U T R C N 

2 0 . 0 MEV 

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

H E M M I G OOE 7 2 1 0 4 7R 
A C C U R A C Y N E E D E D T O 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 TO R E S O L V E M A J O R 

S T R U C T U R E . 
FOR 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 . 

N E U T R C N 

3 5 . 0 FEV 

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

B E R K D O E 
A C C U R A C Y R A N G E 1 0 . TO 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 . 
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 3 M C K E L 6 3 H A L F L I F E 

29 CCPPER 6 5 

I 6A 1 ) 2 5 . 3 MV 

N E U T R C N 

1 . 0 0 K E V 

D E I B E T 
R A D I O A C T I V E T A R G E T 1 0 0 YR 
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 . 

C A P T U R E CS O S S S E C T I O N 

2 U S A H E M M I G 
A C C U R A C Y -

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

OOE 
Z P E R C E N T N E A R T H E R M A L . 

6 7 1 0 0 2 R 
5 P E R C E N T A B O V E 

4 1 M C 3 I U M 9 3 N E U T R C N C A P T U R E C R O S S S E C T I O N 

I 7 CS ) 1 . 0 0 KE V 1 0 0 . KEV H E M M I G D O E 6 2 1 
S M I T H A N L 
A C C U R A C Y - = 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 ANO 

S E L F - 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 . 
FCR F A S T R E A C T O R C A L C U L A T I O N S . TO R E S O L V E 

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

4 2 M O L Y B D E N U M 

( 7 4 2 J 1 . 5 0 MEV 

N E U T R C N 

3 . 0 0 KEV 

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 

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

A N I S O T R O P I C . 
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 . 

4 2 M O L Y B D E N U M 

( 7 4 7 ) I . 0 0 K E V 

N E U T R C N 

1 . 0 0 MEV 

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

T O R E S O L V E D I S C R E P A N C Y I N R E A C T I V I T Y WORTH 
M E A S U R E M E N T S . 

4 2 M O L Y B D E N U M 9 7 N E U T R C N 

( 7 7 4 J 1 0 0 . K E V 1 . 0 0 MEV 

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

S C H E N T E R HED 8 0 1 2 6 8 R 
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 . 
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 ANO 3 U R N - U P I N F A S T 

R E A C T O R S . 

4 3 T E C H N E T I U M 9 9 

{ 7 7 9 ) 2 0 . 0 K E V 

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

1 . 0 0 MEV S C H E N T E R H E D 3 0 1 2 6 9 R 
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 . 
F O R C A L C U L A T I O N S C F 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 . 

4 4 R U T H E N I U M 10 1 

( 7 6 0 ) 1 . 0 0 MV 

N E U T R O N 

1 0 . 0 K E V 

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

O E I B E T 7 4 1 0 7 7 R 
T H E R M A L C R C S S S E C T I O N ANO R I W A N T E D . 
C A L C U L A T I O N CF F I S S I O N P R O D U C T P O I S O N FOR T H E R M A L 

R E A C T O R S . 

4 4 R U T H E N I U M 1 0 1 

I 7 6 1 ) I . 0 0 K E V 

N E U T R C N 

1 . 0 0 MEV 

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

U S A S C H E N T E R H E D 3 0 1 2 7 0 R 
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 . 
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 . 

4 4 R U T H E N I U M 10 2 

( 7 £ 2 ) 1 . 0 0 K E V 

N E U T R C N 

1 . 0 0 MEV 

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

S C H E N T E R H E D 9 0 1 2 7 1 R 
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 . 
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 . 

4 7 S I L V E R 1 0 9 

( 9 C 7 ) 1 . 0 0 K E V 

N E U T R C N 

1 . 0 0 MEV 

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

S C H E N T E R H E D 3 0 1 2 7 5 R 
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 . 
FOR C A L C U L A T I C 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 . 

5 3 I C 0 1 N E 1 2 7 

( 3 2 3 ) 2 5 . 3 MV 

N E U T R C N 

1 0 . 0 KEV 

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

R A W L I N S H E D 3 0 1 1 1 2 R 
N E E D S E T T E R M E A S U R E M E N T S OF 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 TO 1 0 K E V F C R 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 O S TO 3 U I L D - U P GF G A S - T A G I S O T O P E S 
FCR F F T F . 
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L I S T O F S A T I S F I E D R E Q U E S T S 

3 3 I C D I N E 1 2 9 

( 3 3 U I 3 . 0 K E V 

N E U T R C N 

1 0 0 . K E V 

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

S C H E N T E R H E D 8 0 1 2 7 6 R 
R A D I O A C T I V E T A R G E T 1 . 6 X < 1 0 * » 7 ) YR 
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 . 
F C R 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 . 

5 5 C E S I U M 1 3 5 

( 3 6 4 ) 1 . 0 0 MV 

N E U T R C N 

1 0 . 0 K E V 

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

1 0. D E I B E T 
R A D I O A C T I V E T A R G E T 3 . 0 X 1 10**6) YR 
T H E R M A L C R O S S S E C T I O N ANO R I W A N T E D . 
FOR F I S S I O N P R O D U C T P O I S O N C A L C U L A T I O N S . 

7 4 1 0 9 0 R 

6 C N E O O Y M I U M 1 4 3 

1 3 7 3 J 0 . 5 0 EV 

N E U T R C N 

1 . 0 0 K E V 

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 D E I B E T 6 7 1 0 3 4 R 
FOR C A L C U L A T I C N C F F I S S I C N P R O D U C T P O I S O N S . 

CC N E C O Y M I U M 14 5 

i 874 ) 0 . 5 0 E V 

N E U T R C N 

1 . 0 0 KEV 

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 D E I S E T 6 7 1 0 3 6 R 
F O R C A L C U L A T I C N C F F I S S I C N P R O D U C T P O I S O N S . 

EL F R C M E T H I U M 1 4 3 

( 3 E 5 ) T . 0 0 MV 

N E U T R C N 

1 . 0 0 K E V 

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

B E T D E I 
4 1 . 3 D A Y I S C 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 . 
E N E R G I E S A 8 C V E I EV O F I N T E R E S T T O G I V E R I 

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 . 

6 7 1 0 4 4 R 

TO 

6 1 F K C M E T H I U M 1 4 9 

( 6 8 9 J 1 . 0 0 MV 

N E U T R C N 

1 . 0 0 K E V 

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

D E I S E T 6 7 1 0 4 9 R 
RAO 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 ANO 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 1 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 . 
E N E R G I E S A B C 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 0 B A R N S . 2 0 P E R C E N T 
I F 1 0 0 0 - I 0 . 0 0 0 B A R N S . 

6 1 PSCMETRTLUM 1 4 9 

( 3 S C ) 1 . 0 0 MV 

N E U T R C N 

1 . 0 0 EV 

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

F E I N E R K A P 
R A O 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 O 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 C M 1 0 - 1 0 0 0 B A R N S . 

6 7 1 0 5 1 R 

O2 S A M A R I U M 1 4 9 

( 3 S 6 J 1 . 0 0 K E V 

: £ E R B I U M 1 6 7 

( 9 3 6 ) S P TO 

N E U T R C N 

1 . 0 0 MEV 

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

S C H E N T E R H E D 8 0 1 2 8 1 R 
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 . 
FOR C A L C U L A T I O N S G F R E A C T I V I T Y AND 8 U R N - U P I N 

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

N E U T R C N 

2 . 0 0 EV 

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

D A H L B E R G G A 7 4 1 
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 E D E D F O R 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 C R S . 
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L I S T OF S A T I S F I E D R E Q U E S T S 

7 4 T U N G S T E N 

( 9 £ 7 J 9 . 0 0 M E V 

N E U T R C N 

• 1 5 . 0 MEV 

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

B E R K D O E 
D A T A N E E D E D F C R S H I E L D I N G ANO N E U T R O N 

T R A N S P O R T C A L C U L A T I O N S . 

7 4 T U N G S T E N 

( 5 7 5 J 9 . 0 0 MEV 

79 GCLD 197 

I 9 79 ) 1 0 . 0 KEV 

N E U T R C N 

1 5 . 0 MEV 

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 ) 

B E R K C C E 3 0 1 0 4 3 F 
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 C S S 

S E C T I O N S . 
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 ANO 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 . 

N E U T R C N 

3 . 0 0 MEV 

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

A . F A B R Y MOL 6 8 2 0 4 1 
D E T E C T O R A P P L I C A T I O N S . 
S A T I S F I E D ON T H E B A S I S OF I N T E G R A L C R O S S S E C T I O N 
M E A S U R E M E N T S I N U - 2 3 5 ANO C F - 2 5 2 F I S S I C N S P E C T R A 
C O M P A R E D W I T H C A L C U L A T I O N S U S I N G E N D F - 3 / V . 

7 9 G C L D 1 9 7 

( 9 6 3 ) J P T O 

7 9 G O L D 1 9 7 

( 9 6 6 ) 2 3 . 0 MEV 

N E U T R C N 

A O . O MEV 

N E U T R C N 

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 3 R 
FOR 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 

5 . O X N E U T R O N D O S I M E T R Y GROUP G E L 8 1 2 0 1 4 R 
M E A S U R E D U P TO 2 3 M E V . E X T E N S I O N R E Q U E S T E D T C 4 0 M E V 
F C 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 

3 3 5 1 S M U T H 2 0 9 

I 1 0 C 7 ) 2 5 . 3 MV 

N E U T R C N 

1 5 . 0 MEV 5 . O X 

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

3 . D U C H E M I N S A C 3 1 2 0 5 3 R 
F O R 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 -
E V A L U A T I O N MAY BE S U F F I C I E N T . 

3 2 E J SMUT H 2 0 9 

( I O C S ) 2 5 . 3 MV 

N E U T R O N 

1 5 . 0 MEV 

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

B . D U C H E M I N S A C 3 1 2 0 5 6 R 
F O R I N S T R U M E N T A T I O N ANO 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 8 E S U F F I C I E N T 

3 3 E I S M U T H 2 0 9 

I 1 C C 9 ) 2 5 . 3 MV 

N E U T R C N 

1 5 . 0 MEV 

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

2 0 . O X 1 F R B . D U C H E M I N S A C 3 1 2 0 5 7 R 
FOR I N S T R U M E N T A T I O N ANO 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 MAY BE S U F F I C I E N T 

5 2 E I S M U T H 2 0 9 

( 1 0 1C ) 2 5 . 3 MV 

N E U T R C N 

1 5 . 0 MEV 

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

B . O U C H E M I N SAC 3 1 2 0 5 4 R 
FOR I N S T R U M E N T A T I O N ANO 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 MAY BE S U F F I C I E N T . 

3 3 3 1 S M U T H 2 0 9 

I 1 3 1 2 ) 2 5 . 3 MV 

N E U T R C N 

1 5 . 0 MEV 

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 

10 .OX B . O U C H E M I N S A C 3 1 2 0 5 3 R 
E N E R G Y R E S O L U T I O N C F 2 5 0 K E V F O R GAMMA R A Y S L E S S 
T H A N 1 M E V A N O 5 C C 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 MEV 
F O R I N S T R U M E N T A T I C N ANO 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 . 

3 2 £ 1 S M U T H 2 0 9 

1 1 0 1 4 ) 2 5 . 3 MV 

N E U T R C N 

1 5 . 0 MEV 3 . D U C H E M I N S A C 3 1 2 0 5 5 3 
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 MAY EE S U F F I C I E N T . 
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L I S T OF S A T I S F I E D REQUESTS 

3 3 E I S M U T H 2 0 9 

( 10 15 J 1 4 . 0 MEV 

•50 T H C R I U M 232 

( 1 0 2 C ) 1 . 0 0 MEV 

; C T H O R I U M 2 3 2 

( 1 0 22 1 1 . 0 0 MEV 

I C T H O R I U M 2 3 2 

( 1 0 4 3 ) 2 0 . 0 MEV 

NEUTRCN 

1 6 . 0 MEV 

NEUTRCN 

5 . 0 0 MEV 

NEUTRCN 

4 . 0 0 MEV 

.NEUTRCN 

4 0 . 0 F EV 

N , 3 N 

3 USA M U I R L A S 8 0 1 1 1 S F 
MEASUREMENT SHOULD I N C L U D E S E V E R A L E N E R G I E S 

BELOW 15 M E V . 
ACCURACY 2 5 PERCENT OR 1 M 8 . 

NEEDED FOR A C T I V A T I O N OF B I NEUTRON M U L T I P L I E R S . 

D I F F E R E N T I A L E L A S T I C CRCSS S E C T I O N 

3 USA S M I T H ANL 7 2 1 0 7 4 R 

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 

3 

USA S M I T H ANL 7 
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 . 
ACCURACY OF 2 0 PERCENT I N ( 1 - C O S T H E T 4 1 , I F 

A N I S O T R O P I C . 

F I S S I O N CROSS S E C T I O N 

MCELROY HED 
ACCURACY 2 0 PERCENT ABOVE 2 5 M E V . 
FOR F M I T D O S I M E T R Y . 

8 0 1 2 4 3 F 

I 2 U R A N I U M 2 3 3 

1 1066 ) 

9 2 U R A N I U M 2 3 3 

! 1 0 6 7 ) 

5 2 U R A N I U M 2 3 5 

(1127) 

; 2 U R A N I U M 2 3 5 

( 1 1 6 5 ) 1 . 0 0 MV 

43 N E P T U N I U M 2 3 7 

( 1 3 CC) UP TO 

H A L F L I F E 

D E I BET 74 
R A D I O A C T I V E TARGET 1 . 5 9 2 X 1 1 0 * * 5 ) YR 
V E R I F I C A T I O N OF L A T E S T MEASUREMENTS D E S I R E D . 

SPONTANEOUS 

SPONTANEOUS 

NEUTRCN 

7 . 0 0 NEV 

NEUTRCN 

3 . 0 0 MEV 

A L P H A H A L F L I F E 

USA 1 G I L L I A M NBS 7 6 1 1 1 9 R 
R A D I O A C T I V E TARGET 1 . 5 9 2 X 1 1 0 * * 5 ) YR 
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 . 

A L P H A H A L F L I F E 

G I L L I A M NBS 7 6 1 1 2 1 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 . 

CAPTURE TO F I S S I O N R A T I O ( A L P H A ) 

S M I T H ANL 
HEMMIG OOE 
CAPTURE CROSS S E C T I O N E Q U A L L Y U S E F U L . 
ACCURACY RANGE 5 . TO 1 0 . P E R C E N T . 
E X P E R I M E N T A L U N C E R T A I N T I E S NEED V E R I F I C A T I O N . 

6 9 1 2 4 9 R 

F I S S I O N CROSS S E C T I O N 

NEUTRON D O S I M E T R Y GROUP G E L 8 1 2 0 1 6 R 
FOR S U R V E I L L A N C E OF DAMAGE I N PRESSURE V E S S E L S 
U S I N G C S - 1 3 7 W I T H LONG H A L F L I F E . 

9 4 P L U T O N I U M 2 3 8 NEUTRCN C A P T U R E CROSS S E C T I O N 

( 1 3 2 5 ) 1 . 0 0 KEV 3 . 0 0 MEV 1 5 . O X 1 FR P . H A M M E R CAD 7 3 2 0 9 6 R 
VALUE R E L A T I V E TO U - 2 3 8 CAPTURE CROSS S E C T I O N . 
CUOTEO ACCURACY AT 2 STANDARD D E V I A T I O N S . 
FOR F A S T R E A C T O R C A L C U L A T I O N S . 

34 P L U T O N I U M 2 3 3 NEUTRCN F I S S I O N CROSS S E C T I O N 

I 1 3 3 1 ) UP TO 1 5 . 0 MEV 20.CX 1 FR J . S A L V Y BRC 6 3 2 0 6 4 R 
MEASUREMENTS DONE AT LOS ALAMOS MAY S A T I S F Y T H I S 

B E Q U E S T UP TO 1 MEV. 
E V A L U A T I O N MAY BE S U F F I C I E N T 
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JA P L U T O N I U M 2 3 9 

( 1 3 4 3 ) 1 0 . 0 MV 

•NEUTRCN 

0 . 3 0 EV 

AS S O R P T I O N C R O S S S E C T I O N 

J . F E L L * I N 
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 4 0 

( 1 4 1 4 ) 

5 4 C L U T O N I U M 2 4 0 

( 1 4 4 1 ) U P TO 

9 4 F L U T O N I U M 2 4 0 

( 1 4 « 3 ) UP TO 

9 4 P L U T O N I U M 2 4 2 

( 1 5 1 6 ) 5 0 0 . EV 

-J5 A M E R I C I U M 2 4 1 

( 1 5 4 1 ) 1 0 0 . EV 

9 5 J M E R I C I U M 2 4 1 

( 1 5 4 2 ) 2 5 . 3 MV 

9 5 A M E R I C I U M 2 4 1 

( 1 5 4 4 ) 5 0 0 . E V 

S P O N T A N E O U S 

1 . X 

N E U T R C N 

1 0 . 0 MEV 3 . X 

N E U T R O N 

1 0 . 0 MEV 2 . X 

N E U T R C N 

1 5 . 0 MEV 5 . O X 

N E U T R C N 

1 0 0 . KEV 2 0 . O X 

N E U T R C N 

1 5 . 0 MEV 2 0 . O X 

N E U T R C N 

1 4 . 0 MEV 1 0 . O X 

A L P H A H A L F L I F E 

1 U S A G I L L I A M N B S 7 S 1 1 2 5 R 
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 O E P O S I T S . 

N E U T R O N S E M I T T E D PER F I S S I O N ( NU B A R ) 

2 USA H E M M I G DCE 
R A D I O A C T I V E T A R G E T 6 . 5 7 X ( 1 C » » 3 ) YR 

N E U T R O N S E M I T T E D PER F I S S I O N ( N U B A R ) 

S M I T H A N L 
R AO I O A C T I V E T A R G E T E . 3 7 X < 1 0 » * 3 ) YR 
ACCURACY O F 5 P E R C E N T U S E F U L . 

N E U T R O N S E M I T T E D PER F I S S I O N ( N U 3 A R ) 

2 FR P .HAMMER CAO 
R E L A T I V E T O C F - 2 5 2 N U . 
QUOTED ACCURACY AT 2 S T A N D A R D D E V I A T I O N S . 
FOR F A S T R E A C T O R C A L C U L A T I C N S . 

F I S S I O N C R O S S S E C T I O N 

1 GER H . K U E S T E R S K F K 
M E A S U R E M E N T 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 

H . K U E S T E R S KFK 
E V A L U A T I O N W A N T E D . 

N E U T R O N S E M I T T E D PER F I S S I O N ( N U 3 A R ) 

P . H A M M E R CAD 
R E L A T I V E TO C F - 2 5 2 N U . 
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 . 
FOR F U E L C Y C L E C A L C U L A T I O N S . 

; 5 A M E R I C I U M 2 4 2 

1 : 5 5 0 ) 2 5 . 3 MV 

9 5 AM 3 R I C J U M 2 4 2 

( 1 5 5 7 ) 2 5 . 3 MV 

95 A M E R I C I U M 24 2 

( 15C 1 ) 2 5 . 3 MV 

ABSORPT I C N C R O S S S E C T I O N 

7 9 2 1 7 1 3 J . F E L L ' . I N 
V . B A R N E S UKW 
FOR M E T A S T A E L E S T A T E A M - 2 4 2 M . 
FCR 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 FCR 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 . 

N E U T R C N 

1 5 . 0 MEV 3 0 . O X 

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

C . G . C A M P B E L L W I N 
FOR F A S T R E A C T O R S . 

N E U T R C N 

1 5 . C MEV 1 5 . O X 

F I S S I CN CROSS S E C T I O N 

C . G . C A M P B E L L W I N 
FCR 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 . 
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9 5 A M E R I C I U M 2 4 2 

( 1 5 6 2 ) 2 5 . 3 MV 

9 5 A M E R I C I U M 2 4 2 

( 1 S 6 6 J 2 5 . 3 MV 

5 = A M E R I C I U M 2 4 2 

( 1 5 6 = J 0 . 5 5 EV 

F I S S I O N C R O S S S E C T I O N 

N E U T R C N 

1 5 . 0 MEV 

N E U T R C N 

2 . 0 0 MEV 

J . F E L L W I N 7 9 2 1 7 
V . B A R N E S U K * 
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 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 . 

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 3 A R ) 

C . G . C A M P B E L L W I N 
F O R M E T A S T A B L E S T A T E A M - 2 4 2 M . 
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 . 

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 

J . F E L L W I N 7 9 2 17 
V . B A R N E S UKW 
F O R S T U D I E S C F 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 . 

5 5 A M E R I C I U M 2 4 2 

I 1 5 6 9 ) 0 . 5 5 EV 

N E U T R C N 

2 . 0 0 MEV 

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

J . F E L L W I N 7 9 2 1 7 
V . B A R N E S UKW 
F O R S T U D I E S C F P L U T O N I U M R E C Y C L I N G ANO FOR F U E L 
R E P R O C E S S I N G A N O 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 

( 1 5 7 7 ) 2 5 . 3 MV 

N E U T R C N 

1 5 . 0 MEV 

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

C . G . C A M P B E L L W I N 7 9 2 1 4 
V . B A R N E S UKW 
F O R F A S T R E A C T O R S A N D 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 . 

3S A M E R I C I U M 2 4 3 

( 1 5 6 2 J 2 5 . 3 MV 

N E U T R C N 

1 5 . 0 MEV 

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 W I N 7 9 2 1 4 
V . B A R N E S UKW 
FOR F A S T R E A C T O R S AND F C R 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 . 

5 5 A M E R I C I U M 2 4 3 

( 1 5 £ 5 J 2 5 . 3 MV 

N E U T R C N 

1 5 . 0 MEV 

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 ( NU B A R ) 

C . G . C A M P B E L L W I N 7 9 2 1 4 
V . B A R N E S UKW 
FOR F A S T R E A C T O R S ANO F C R 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 . 

56 C U R I U M 2 4 2 N E U T R C N C A P T U R E C R O S S S E C T I O N 

( 1 5 S 3 J £ 5 . 3 MV 1 5 . 0 M€V 3 0 . O X 1 U K C . G . C A M P B E L L W I N 7 9 2 1 5 1 R 
V . B A R N E S UKW 
F C R F A S T R E A C T O R S ANO FCR 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 F E O U I B E M E N T . 

I < C U R I U M 2 4 2 

( 1 5 5 5 ) ' J P TO 1 5 . 0 MEV 3 0 . O X 1 U K C . G . C A M P B E L L W I N 7 9 2 1 4 9 R 
v . B A R N E S UKW 
FOR F A S T R E A C T O R S ANO 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 F E Q U I R E M E N T . 
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36 C U R I U M 2 4 2 

1 1 5 9 9 ) 

N E U T R C N 

1 5 . 0 MEV 

F I S S I O N C R O S S S E C T I C N 

3 0 . O X C . G . C A M P B E L L W I N 7 9 2 1 S O R 
V . B A R N E S UKW 
FOR F A S T R E A C T O R S ANO FOR 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 . 

3 6 C U R I U M 2 4 2 

U 6 C 2 ) U P TO 

N E U T R C N 

1 5 . 0 MEV 

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 ( NU 3 A R ) 

3 0 . OX C . G . C A M P B E L L W I N 7 9 2 1 5 
V . B A R N E S 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 . 

3 6 C U R I U M 2 4 3 

( 16C9 ) 2 5 . 3 MV 

36 CURIUM 243 

( 1613 J 2 5 . 3 MV 

N E U T R O N 

1 5 . 0 MEV 

N E U T R C N 

1 5 . 0 MEV 

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

C . G . C A M P B E L L W I N 
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 . 

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 W I N 
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 . 

36 C U R I U M 2 4 4 

( 1 6 1 9 ) 2 5 . 3 MV 

N E U T R C N 

1 5 . 0 VEV 

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

1 U K 

3C C U R I U M 2 4 4 

3 6 C U R I U M 2 4 4 

( 16 2 4 ) 2 5 . 3 MV 

N E U T R C N 

1 5 . 0 MEV 

N E U T R C N 

1 5 . 0 MEV 

C . G . C A M P B E L L W I N 
V . B A R N E S UKW 
FOR F A S T R E A C T O R S ANO F C R 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 . 

C . G . C A M P B E L L W I N 7 
V . B A R N E S UKW 
FOR F A S T R E A C T O R S AND F C R 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 . 

7 92157R 

F I S S I O N C R O S S S E C T I O N 

U K 1 C . G . C A M P B E L L W I N 
V . B A R N E S UKW 
FOR F A S T R E A C T O R S AND F C R 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 . 

792156R 

; 6 C U R I U M 2 4 4 

( 15 2 7 ) 2 5 . 3 MV 

N E U T R C N 

1 5 . 0 MEV 

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 . G . C A M P B E L L W I N 
V . B A R N E S UKW 
FOR F A S T R E A C T O R S ANO F O R 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 6 Q U 1 R E M E N T . 

7 9 2 1 S S R 

3o CURIUM 2 45 
( 1621 ) 25.3 MV 

N E U T R C N 

1 5 . 0 MEV 

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

1 U K C . G . C A M P B E L L W I N 
FCR F A S T R E A C T O R S . 
E V A L U A T I C N R E Q U I R E M E N T . 

3 6 C U R I U M 2 4 5 

( 1 5 2 5 1 2 5 . 3 MV 

N E U T R C N 

1 5 . 0 KEV 

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 W I N 
FCR F A S T R E ' 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 92 1 59R 
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F I S S I O N P R O D U C T S N E U T R C N C A P T U R E CROSS S E C T I O N 

( 1 6 7 2 ) 1 0 0 . EV 1 . 0 0 MEV 2 0 . O X 2 UK C . G . C A M P B E L L W I N 7 9 2 1 6 1 R 
FCR 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 . 
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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2 ) 7 3 1 1 7 9 R USA 1 HYDROGEN 1 NEUTRON C A P T U R E CROSS S E C T I O N 

A ; 30 1 2 3 8 R USA 1 HYDROGEN 1 NEUTRON C A P T U R E CROSS S E C T I O N 

S ) 7 2 1 0 0 2 R USA 1 HYDROGEN 2 NE L T R C N E L A S T I C CROSS S E C T I O N 

6 ) 7 2 1 0 0 3 R USA 1 HYDROGEN 2 NEUTRON E L A S T I C CROSS S E C T I O N 

7 ) 7 6 1 0 7 2 R USA 1 HYDROGEN 2 NEUTRON E L A S T I C CROSS S E C T I O N 

6 ) 73 11 30R USA 1 HYDROGEN 2 NEUTRON N , 2 N 

2 1 J 7 1 3 0 0 1 R I NO 2 H E L J U M 3 NEUTRON N . P 

2 6 ) 3 0 1 2 3 0 F USA 3 L I T H I U M 6 NE LTRCN I N E L A S T I C CROSS S E C T I O N 

3 9 ) 7 5 2 0 5 4 F J A P 3 L I T H I U M 6 NE UTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

A 1) 30 1 2 3 1 F USA 3 L I T H I U M 6 N E L T R C N N , 2N 

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

4 7 ) 7 6 2 0 5 2 F J A P 3 L I T H I U M 6 NEUTRON N , N D 

5 2 ) 7 1 3 0 02R I N D 3 L I T H I U M 6 NE LTRCN N . T 

5 4 ) 3 0 1 2 2 3 F USA 3 L I T H I U M 6 NEUTRON N . A L P H A 

a 71 3 0 1 C 7 4 F USA 3 L I T H I U M 6 H E L I U M — 3 H E L I U M - 3 , H E L I U M - 3 

6 C ) 30 1 0 7 5 F USA 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 ) 

65) 73 1 0 7 4 F USA 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 3 E L O W ) 

7 5 ) 7 6 2 0 5 9 F J A P 3 L I T H I U M 7 NE LTRON T O T A L PHOTON PRODUCT I O N CROSS S E C T I O N 

3 5 ) 7 8 I C 5 1 F USA 3 L I T H I U M 7 NEUTRON T O T A L PROTON P R O D U C T ! O N CROSS S E C T I O N 

9 4 ) 79 21 OSF I T Y 3 L I T H I U M 7 NEUTRCN N . N T 

95 ) 73 1 0 6 0 F USA 3 L I T H I U M 7 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 

99) 30 1 0 7 7 F USA 4 B E R Y L L I U M 7 NEUTRON N . 2 P 

1 0 0 ) 3 0 1 0 3 0 F USA 4 B E R Y L L I U M 7 DE LTERON D . P 

1 0 4 ) 7 9 2 0 0 1 F FR 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 SECT I O N 

1 1 CJ 3 0 1 0 1 2 F USA 4 B E R Y L L I U M 9 NEUTRON N . 3N 

112) 7 3 1 1 0 3 F USA 4 B E R Y L L I U M 9 NE UTRON T O T A L PROTCN P R O D U C T I O N CROSS S E C T I O N 

I ; 4 ) 7 3 1 1 4 5 F USA 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 . P R O T O N - P R O D U C T I O N CRCSS SECT I ON 

1 2 7 ) 7 6 2 1 6 0 N SWD 5 8 0 R C N ALPHA A L P H A , N 

1 4 2 ) 7 2 1 C 2 3 R USA 5 3 0 R C N 10 NEUTRON N . A L P H A 

1 I £ J 30 1 0 3 4 F USA 5 BORON 11 NEUTR CN 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 59 ) 3 0 10 7 9 F USA 5 SORCN 1 1 PROTON C A P T U R E CRCSS S E C T I O N 

1 6 0 ) 3 0 1 2 8 7 F USA 5 30RC.N 1 I P R CTO N P . N 

16 1) 3 0 1 C 3 1 F USA 5 BCRCN 1 1 PRCTON P . P 

1 5 2 ) 30 1 2 3 6 F USA 5 SORCN 1 1 PRCTQN THREE 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 62) 3 0 1 0 7 3 F USA 5 BORCN 11 P R CTO N E N E R G Y - A N G L E O I F F . ALPHA - P R O D U C T I O N CROSS SEC T I ON 

16 4 ) 7 8 1 0 77 F USA 5 3 0 R C N 1 1 ALPHA ALPHA.N 
166) 73 1 0 0 6 F USA 6 CAR BON 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 6 7 J 7 3 1 0 0 9 F USA 6 CARBON NEUTRCN N O N - E L A S T I C CROSS S E C T I O N 

1 7 C ) 3 0 1 1 7 9 F USA 6 CAREON NEUTRON N . P 

1 7 1 ) 7 8 J 0 5 2 F USA 6 CARSCN NEUTRON T O T A L PROTCN PRODUCT I O N CROSS S E C T I O N 

1 7 2 ) 7 3 1 1 3 6 F USA 6 CARBON NEUTRON E N E R G Y - A N G L E O I F F . P R O T O N - P R O D U C T I C N CROSS SECT I ON 

1 7ZJ 3 0 1 1 8 0 F USA 6 CARBON NEUTRCN N . ALPHA 

1 7 5 ) 73 U 1 5 F USA 6 CARBON 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 7 6 ) 3 0 1 0 1 6 F USA 5 CAR3CN 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 3 E L C W ) 

1 3 5 ) 3 0 1 1 3 3 F USA 7 N I TRCGEN NEUTRON N . P 

19 1 ) 73 11 5 1 F USA 7 N I T R O G E N 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 SECT I ON 

1 9 2 ) 3 0 1 1 3 4 F USA 7 M T R C G E N NEUTRCN N . ALPHA 

1 9 4 ) 7 8 1 1 3 0 F USA 7 N I TRCGEN NEUTRCN 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 

2 0 2) 71 2 0 OAR SWD 3 CXY GEN NEUTRON D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

2 3 4 ) 7 8 1 2 0 6 F USA 3 OXYGEN 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 

20 7 ) 30 1 1 31 F USA 3 OXYGEN NEUTRON N . P 

2 0 SJ 7 8 1 1 5 3 F USA 3 OXYGEN NEUTRCN E N E R G Y - A N G L E D I F F . P R O T O N - P R O O U C T I C N CROSS SECT I ON 
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21 C) 3 0 1 1 3 2 F USA 3 OXYGEN NEUTRCN N , A L P H A 

21 2 J 7 3 1 1 3 4 F USA 6 OXY GEN NEUTRON E N E R G Y - A N G L E O I F F . A L P H A - P R O D U C T I ON CRCSS SECT I O N 

2 1 5 ) 7 6 2 1 62 N STTD 3 OXYGEN ALPHA A L P H A , N 

2 3 3 ) 76 20 4 1 N J A P 3 OXYGEN 1 3 ALPHA T O T A L NEUTRON Y I E L D 

23 4 ) 7 2 2 0 3 0 F GER 9 F L U O R I N E 19 NEUTRON D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

2 3 6 ) 7 2 2 0 3 1 F UER 9 F L U O R I N E 19 NEUTRON I N E L A S T I C CROSS S E C T I O N 

23 3 J 7 6 2 0 6 3 F JAP 9 FLUOR I N E 19 NEUTRON I N E L A S T I C CROSS S E C T I O N 

23 5 J 7 2 2 0 3 3 F GER 9 F L U O R I N E 19 •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 

2 4 2 ) 7 6 2 0 6 S F J A P 9 FLUOR I N E 1 9 NE UTRON A B S O R P T I O N CROSS S E C T I O N 

2 4 A ) 72 2 0 3 4 F 3ER 9 F L U C R I N E 19 NEUTRON PHOTON P R O D U C T I O N CROSS S E C T I O N I N I N E L A S T I C S C A T . 

24 7 ) 7 8 1 1 1 1 F USA 9 F L U O R I N E 19 NE UTRON T O T A L PROTON P R O D U C T I O N CROSS S E C T I O N 

24 j ) 7 3 1 1 53 F USA 9 FLUCR I N E 19 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 SECT I ON 

24S ) 7 2 2 0 8 6 F GER 9 F L U O R I N E 1 9 NEUTRON N , ALPHA 

25 C) 7 3 1 0 9 9 F USA 9 F L U O R I N E 1 9 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 

25 1) 7 3 1 1 3 2 F USA 9 F L U C R I N E 19 NEUTRON E N E R G Y - A N G L E O I F F . A L P H A - P R O D U C T I ON CROSS S E C T I ON 

2 5 2 ) 30 1 0 8 3 F USA 9 FLUCR I N E 19 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) 

2 5 4 ) 76 21 61 N 5 WD 9 F L U C R I NE 1 9 ALPHA A L P H A , N 

2 5 6 > 30 12 0 3 F USA 1 1 5 0 0 1 U M NE UTP CN 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 6 1 ) 71 20 05R SWO 11 S O D I U M 2 3 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 

2 7 5) 8 0 1 0 6 1 F USA 13 A L U M I N U M 2 7 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 

262 ) 7 6 2 1 6 3 R 5'-'D 13 A L U M I N U M 2 7 NEUTRON NEUTRON E M I S S I O N CROSS S E C T I O N 

29 C ) 3 0 10 5 3 F US A 13 A L U M I N U M 2 7 N E UTR 0 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) 

29 2 ) 7 6 2 1 6 4 R SWD 1 4 S I L I C O N NEUTTION NEUTRON E M I S S I O N CROSS S E C T I O N 

2 9 6 ) 7 3 1 1 33 F USA 14 S I L I C O N NEUTRON E N E R G Y - A N G L E O I F F . P R O T O N - P R O D U C T I O N CROSS SECT I O N 

29 6.) 7 3 1 1 1 7 F USA 14 S I L I C O N NEUTRON E N E R G Y - A N G L E O 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 

33 C ) 7 9 2 0 75R J A P 14 5 I L I C O N 30 NEUTRON C A P T U R E CROSS S E C T I O N 

20 2J 30 1 1 44 R USA 16 SULFUR NEUTRON T O T A L CROSS S E C T I O N 

2 11 ) 3 0 1 2 0 4 F USA 1 3 P O T A S S I U M NE UTRCN 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) 

3 1 4 ) 7 6 2 2 3 4 F JAP 2 0 C A L C I U M NEUTRON E L A S T I C CROSS S E C T I O N 

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

2 1 7 ) 7 6 2 0 7 3 F J A P 2 0 C A L C I U M NEUTRON T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

2 16) 7 6 2 1 6 5 R SWO 2 0 CALC I U M NEUTRCN NEUTRON E M I S S I O N CROSS S E C T I O N 

22 2) 3 0 1 1 9 4 F USA 2 2 T I T A N I UM NEUTRON T O T A L CROSS S E C T I O N 

2 2 2 ) 7 3 1 0 3 3 F USA 22 T I T A N I U M NEUTRON D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

52 4 ) 30 1 1 3 7 F USA 2 2 T I T A N I U M NEUTRON D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

22 5 ) 7 1 20 07R FR 22 T I T A N I U M NEUTRON A B S O R P T I O N CROSS S E C T I O N 

23 0 ) 73 1 1 46F USA 2 2 T I T A N I UM NEUTRCN E N E R G Y - A N G L E O I F F . P R O T O N - P R O D U C T I O N CROSS SECT I ON 

23 3 ) 7 3 1 1 2 S F USA 2 2 T I T A N ! UM 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 ION CROSS SECT I O N 

2 3 4 ) 30 1 C 3 2 F USA 2 2 T I T A N I U M 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) 

33 5) 3 0 1 1 OOF USA 2 2 T I TAN I UM NEUTRCN 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 

3 3 6 ) 3 0 1 2 0 1 F USA 2 2 T I T A N I U M 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) 

25C ) 71 2 0 1 OR FR 2 3 V A N A D I U M NEUTRON A B S O R P T I O N CROSS S E C T I O N 

3 4 4 ) 73 10 3 2 F USA 2 3 V A NAD I U M 5 1 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 

3 66 ) 7 6 1 1 52 = USA 2 3 V A N A D I U M 5 1 NEUTRON E N E R G Y - A N G L E O I F F . P R O T O N - P R O D U C T I O N CROSS SECT I ON 

2 7 C ) 7 8 1 1 3 1 F USA 2 3 VA.NADIUM 5 1 NE U TRCN E N E R G Y - A N G L E C I F F . A L P H A - P R O DUCT I ON CRCSS S E C T I O N 

3 7 5 ) 7 3 1 2 1 7 F USA 24 C H R O M I U M NEUTRON D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

2 7 6 ) 30 1 1 38F USA 2 4 CHROMI UM NEUTRCN D I F F E R E N T I A L E L A S T I C CROSS S E C T I O N 

3 3 2 ) 7 1 2 0 1 4 R FR 24 CHROMI UM NEUTRON A B S O R P T I O N CRCSS S E C T I O N 

2 9 2 ) 7 5 2 0 9 5 F J A P 2 4 CHROMIUM NEUTR CN N . 2N 

40 C ) 7 6 2 0 9 5 F J A P 2 4 CHROMIUM .NEUTRON N , P 

40 5 ) 73 11 4 2 F USA 2 4 C H R O M I U M •NEUTRON E N E R G Y - A N G L E O I F F . P R O T O N - P R O D U C T I O N CRCSS S E C T I O N 

40 3 ) 7 6 2 0 S 7 F J A P 2 4 CHROMIUM NEUTRON N , ALPHA 

4 1 5 ) 7 3 1 1 2 1 F USA 2<* CHRCMIUM NEUTRCN E N E R G Y - A N G L E O I F F . A L F H A - P R O D U C T I ON CROSS S E C T I O N 



V . 18 

L I S T OF WITHDRAWN REQUESTS 

A i d ) 8010 13F USA 24 CHFOMIUM NEUTRON 

4 1 o ) 30 1093F USA 24 CHROMIUM NEUTR ON 

0 15) 80 1 1 97F USA 24 CHKCMIUM NEUTRCN 

432 ) 30 11 93F USA 25 MANGANESE NE UTR ON 

434 ) 312005R EUR 25 MANGANESE 54 NEUTRON 

* 3 : ) 312006R 5UR 25 MANGANESE 54 NEUTRON 

43 7) 71 2017R FR 25 MANGANESE 55 NE UTRON 

435) 761052R USA 25 MANGANESE 55 NEU'TRCN 

44 2 ) 7 1 20 21R FR 26 I RCN NE UTR ON 

45 C) 781030F USA 26 I RCN NEUTRON 

45 1) 7812 05F USA 26 I RCN NEUTRCN 

4 5 2 ) 301190F USA 26 IRON NEUTRON 

46 5 ) 781207F USA 26 I R CN NEUTRCN 

466 ) 71 20 23R FR 26 IRON NEUTRON 

4 7 5 ) 762166R SWD 26 I RCN NEUTRON 

452) 7621 OIF JAP 26 I RCN NEUTRON 

435 ) 7621 02F JAP 25 IRON NEUTRON 

452) 781141r USA 26 IRON NEUTRCN 

456 ) 7621 03F JAP 26 IRON NEUTR ON 

5C C) 78 1120F USA 26 IRON NEUTRON 

502J 30 10 47 F USA 26 I RCN NEUTRON 

502 ) 30 1 097F USA 26 IRON NEUTRON 

50 c) 8010 33F USA 26 IR CN 54 NEUTRON 

5 1 1 ) 74 10 43R USA 26 IRON 54 NEUTRON 

5 1 2) 30 10 07F USA 26 IRON 56 NEUTRON 

5 1 c ) 792009R FR 25 IRON 59 NEUTRON 

52 5) 30 1202F USA 27 COBALT 59 NEUTRON 

53 £ ) 301189F USA 23 NICKEL NEUTRON 

54 4 ) 7 1 20 31 R FR 28 NICKEL NEUTRON 

55 7) 7621 06 F J A P 23 NICKEL NEUTRCN 

5 5 5 ) 30 1 1 31R USA 23 NICKEL NEUTRON 

56 4 ) 7621 07 F JAP 23 NI CKEL NEUTRON 

555) 781137F USA 23 NICKEL NEUTRON 

57 1) 7621 03F JAP 28 NICKEL NEUTRON 

57S) 781116F USA 23 NICKEL NEUTRCN 

575 ) 3 0 1 0 1 5 F USA 23 NICKEL NEUTRON 

5 3 1 ) 8 0 1 0 5 0 F USA 23 NICKEL NEUTRON 

53 2) 3012 OOF USA 23 NICKEL NEUTR CN 

532 ) 73 10 22F USA 28 NICKEL 53 NEUTRON 

£2 C) 731034F USA 29 COPPER NEUTRON 

6 2 8 ) 731139F USA 29 COPPER NEUTRON 

631 ) 30 1 0 63F USA 29 COPPER NEU TRON 

£32 ) 731113F USA 29 CCPPER NEUTRCN 

£ 3 4 ) 301096F USA 29 COPPER NEUTRON 

£35.) 801193F USA 29 CCPPER NEUTRCN 

£46 ) 801177F JSA 35 3RCMINE NEUTRON 

£4 7 ) 801173F USA 35 3RCMINE NEU'TR CN 

64 5 ) 762001N JAP 33 BROMINE 87 

6 5 0 ) 762002N JAP 35 5RCMINE 68 

65 7 ) 762003N JAP 36 KRYPTON 90 

663 ) 7 1 2034R FR AC Z I RCON I UM NEUTRON 

67c ) 3 0 1 0 3 6 F USA AO ZIRCONIUM 90 NEUTR ON 

eac) 301037F USA 40 ZIRCONIUM 90 NEUTRCN 

SPECIAL OU ANT ITY (OESCRI PT ION BELOW) 

SPEC!AL QUANT I TY (DESCRI PT ) [ON 9ELCW) 

SPECIAL QUANT ITY (DESCRI PT1 ION BELOW) 

SPEC IAL QUANT ITY (DESCRI PT ! [ON BELOW ) 

CAPTURE CROSS SECTI ON 

CAPTURE RE SON ANCE INT EGR AL 

ABSORPTION CROSS SECTION 

CAPTURE CROSS SECTION 

TOTAL CROSS SECTION 

DIFFERENTIAL ELASTIC CROSS SECTION 

DIFFERENT IAL ELASTIC CROSS SECTION 

DIFFERENTIAL ELASTIC CROSS SECTION 

NON-ELASTIC CROSS SECTION 

ABSORPTION CROSS SECTION 

TOTAL PHOTON PRODUCTION CROSS SECTION 

N, 2N 

N ,P 

ENERGY-ANGLE D I F F . PROTON-PRODUCT I ON CROSS SECTION 

N,ALPHA 

ENERGY-ANGLE D IFF . ALPHA-PRODUCTION CRCSS SECTION 

SPECIAL QUANTITY (DESCRIPTION 3F.L0W) 

SPECIAL QUANTITY (DESCRIPTION BELOW) 

N, T 

RESONANCE PARAMETERS 

N.T 

CAPTURE CROSS SECTION 

SPECIAL QUANTITY (DESCRIPTION BELOW) 

DIFFERENTIAL ELASTIC CROSS SECTION 

ABSORPTION CRCSS SECTION 

N. 2N 

NEUTRON EMISSION CROSS SECTION 

N .P 

ENERGY-ANGLE D I F F . PROTON-PRODUCT ION CROSS SECTION 

N,ALPHA 

ENERGY-ANGLE D I F F . ALPHA-PRODUCT ICN CRCSS SECTION 

SPECIAL QUANTITY (DESCRIPTION BELOW ) 

SPECIAL QUANTITY (DESCRIPTION BELOW) 

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 ) 

N . P 

DIFFERENT I AL ELASTIC CROSS SECTION 

ENERGY-ANGLE O I F F . PROTON-PRODUCT ION CROSS SECTION 

TOTAL ALPHA PRODUCTION CROSS SECTION 

ENERGY-ANGLE O I F F . ALPHA-PRODUCT ION CROSS SECTION 

SPECIAL QUANTITY (DESCRIPTION BELOW) 

SPECIAL QUANTITY (DESCRIPTION BELOW) 

N .P 

N . ALPHA 

GAMMA RAY YIELD 

GAMMA RAY YIELD 

GAMMA RAY YIELD 

ABSORPTION CROSS SECTION 

N . 2N 
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L IST CF * ITHORAviN R ECUS 5 T S 

( 63 1 ) 7520 92R TUK 4 0 ZIRCONIUM 9 1 N E i n C N TOTAL CSCSS. SECTICN 

( = 3 2 ) 752C9IR TUK 40 ZIRCONIUM 5 1 NcUTSCN CAPTURE CRCSS SECTION 

( 652 ) 752090R TUK 4 1 N I C 8 I U M 53 NELTRGN TCTAL CROSS SECTICN 

( 59 7) 7 3 1 2 2 1 F USA 41 N I C 3 I U M 93 NEUTRON D I F F E R E N T I A L ELASTIC CROSS SECTION 

( 70 c ) 7 1 2037R FR 4 1 N I CB I UM 53 ,NE LTRCN ABSORPTION CRCSS SECTION 

[ 71 2 J 75 20 39 R TUK 4 I N ICS IUM 93 NEUTRON CAPTURE CRCSS SECTION 

( 715) 762124F JAP 4 1 N ICS IUM 93 NEUTRCN TCTAL PHOTON PRODUCTION CROSS SECTION 

I 729 ) 73 1 1 47 F USA 4 1 N IOB IUM 93 NEUTRON ENERGY-ANGLE D I F F . PROTON-PRODUCTION CROSS SECT I ON 

( 73 4 J 73 I 126F USA 4 1 N I C 3 I U M 93 NEUTRON ENERGY-ANGLE O I F F . ALPHA-PRODUCTI ON CROSS SECTION 

( 742 ) 7 6 2 2 J 6 F JAP 42 MOLYBDENUM NEUTR CN INELASTIC CROSS SECTION 

( 7» 5J 7 1 2 0 a 0 R FR 42 MOLYBDENUM NEUTRON ABSORPTION CROSS SECTION 

( 76 2) 7 3 11 50 F USA 4 2 MOLYBDENUM NEUTRON ENERGY-ANGLE O I F F . PROTON-PRODUCT 1CN CROSS SECT ICN 

( 7 6 = , 73 1 1 29F USA 42 MOLY BDENUM NEUTRCN ENERGY-ANGLE D I F F . ALPHA-PROOUCTION CROSS SECTION 

( 769 J 30 1 036F USA 42 MOLYBDENUM NEUTRON SPECIAL QUANTITY (DESCRIPT ION BELOW) 

1 7 7 2 ) 741C 75R USA 42 MOLYBDENUM 95 NEUTRCN CAPTURE RESONANCE INTEGRAL 

1 77 7 ) 74 1 0 76R USA 43 TECHNETIUM 99 NEUTRON CAPTURE CROSS SECTION 

( 77 t ) 752007R JAP 43 TECHNETIUM 99 NEUTRCN CAPTURE CROSS SECTION 

I 734 1 722002N JAP 44 RUTHENIUM 103 GAMMA RAY Y IELD 

I 73 5) 6 7 lZ1 5 R U 3A 44 RUTHENIUM 103 NEUTRON CAPTURE CROSS SECTION 

( 302 ) 30 1 1 76 F USA 4 7 SILVER NEUTRCN N.P 

( 20 2 ) 3 0 1 1 7 5 F USA 47 5 ILV ER NEUTRCN N , ALPHA 

( 30 4 ) 30 '. 0 26F USA 4 7 S ILVER 107 NEUTRON N , 2N 

( 6C £ ) 30 10 25F USA 4 7 5 ILVER 1C7 NEUTRON N ,3N 

1 3 1 2 J 731035F USA 50 T I N NEUTRON D IFFERENTIAL ELASTIC CROSS SECTION 

( 517) 73 1149F USA 50 T I N NEUTRON ENERGY-ANGLE D I F F . PROTON-PRODUCTION CROSS SECT I ON 

( J l
 r,) 761 123 F USA 5 0 T I N NEUTRON E NER.G Y—A N GLE O I F F . AL PHA-PROOUC T I CN CROSS SECTION 

( 52 - ) 30 1 J37F USA 50 T I N NEUTR CN SPECIAL QUANTITY (DESCRIPTION 3EL3W) 

( 53 6 ) 752005N JAP 53 IOCINE 137 GAMMA RAY YIELD 

1 5 2 7) 762006N JAP 53 IOCI.NE 133 GAMMA RAY YIELD 

( 53 5 ) 7620 13N JAP 53 ICCINE 139 HALF L I F E 

( 539 ) 7 62 0 07 N JAP 53 IODINE 139 GAMMA RAY YIELD 

( 5» a I 671025R USA 54 XENON 131 NEUTR CN CAPTURE CRCSS SECTION 

( 355 ) 7620 03N JAP 54 XENON 135 GAMMA SAY Y IELD 

1 59 5) 76 1053R USA 62 SAMARIUM 149 NEUTRCN CAPTURE CRCSS SECTION 

( 50 5) 741102R USA 63 EUROPIUM 151 NEUTRCN CAPTURE CRCSS SECTION 

( 5 1 1 ) 71 1 1 OOR USA 53 EU ROPIUM 151 NEUTRON CAPTURE GAMMA RAY SPECTRUM 

( 32 C ) 74 1 1 06R USA 63 EURCPIUM 1 53 NE LTRCN CAPTURE GAMMA RAY SPECTRUM 

1 33 51 7 3 I I 9 9 R USA 66 ERBIUM 166 NEUTRON CAPTURE CROSS SECTION 

( 42^ ) 7 3 1 2 02 a USA 63 ERBIUM 167 NELTRGN CAPTURE CRCSS SECTION 

I 73 12 OOR USA 63 ERBIUM 163 .NEUTRCN CAPTURE CPCSS SECTION 

( 3 * 2 ) 75 12 01 R USA 70 YTTERBIUM 170 •NEUTRON CAPTURE CRCSS SECTION 

I So C ) 69 1 1 54R USA 73 TANTALUM 161 NE LTRCN CAPTURE CROSS SECTION 

t -56 2) 79 20 34R JAP 73 TANTALUM 162 NEUTRCN CAPTURE CROSS SECTION 

( S62) 30 I 0 60F USA 74 TUNGSTEN NEUTRCN D I F F E R E N T I A L ELASTIC CROSS SECTION 

( 3 7 1) 7 31 : 43F USA 74 TUNGSTEN NEUTRON ENERGY-ANGLE D I F F . PROTON-PRODUCTION CROSS SECT I ON 

1 5 7 4 ) 7 3 1 1 2 7 F USA 74 TUNGSTEN NEUTRON ENERGY-ANGLE O I F F . ALPHA-OROOUCT I CN CROSS SECTION 

I 575 ) 3 0 1 1 0 3 F USA 74 TUNG STE.N NEUTRON SPECIAL QUANTITY (DESCRIPTION 3EL0W) 

( S 78 ) 67 1032R USA 79 GOLD 197 NEUTR CN CAPTURE CRCSS SECTION 

1 3 5 5) 792035R JAP 79 GCLD 1 6 3 NEUTRCN CAPTURE CROSS SECTION 

[1 32 5 1 751 07 3R USA 90 THCRIUM 222 NEUTRON CAPTURE CROSS SECTION 

; I ; 5 7 311S6R USA 9 1 P R C 7 A C T I M U M 233 •NE LTRCN TOTAL CROSS SECTION 

1 1 05 - > 752203R JAP 9 1 PROTACTINIUM 233 NEUTRON CAPTURE CRCSS SECTION 

( i C 55 ) 753015R I NO J 1 PROTACTINIUM 224 NEUTR C.N TOTAL CRCSS SECTION 



V . 20 

L I S T OF W I T H D R A W N R E Q U E S T S 

1 1 O S S ) 7 5 3 0 1 7 R I N D 9 1 P R O T A C T I N I U M 2 3 4 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 

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

( I C6 1 ) 7 5 3 0 1 9 R I NO 9 1 P R C T A C T I M UM 2 3 4 N E U T R O N C A P T U R E C R C S S S E C T I O N 

I 1 0 6 2 ) 7 S 3 0 2 0 R I NO 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 C N C R C S S S E C T I O N 

I 1 C 9 8 J 6 2 1 0 4 3 R U S A 9 2 UR A N I U M 2 3 3 N E U T R O N C A P T U R E T C F I S S I C N R A T I O ( A L P H A ) 

( 1 1 1 4 ) 7 6 1 1 2 0 R U S A 9 2 UR A N ! U M 2 3 4 S P O N T A N E O U S A L P H A HA L F L I F E 

( 1 1 2 8 ) 7 6 1 0 8 3 R U S A 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 

I 1 1 3 2 ) 6 9 2 3 6 3 R SWD 9 2 UR A N ! UM 2 3 5 N E U T R O N 1 N E L A S T I C C R O S S S E C T I O N 

( 1 1 4 1 ) 7 4 1 1 1 7 R U S 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 C R O S S S E C T I O N 

( 1 1 4 2 ) 7 4 2 0 0 5 R SWO 9 2 U R A N I U M 2 3 5 N E U T R C N C A P T U R E C R O S S S E C T I O N 

( 1 1 4 7 ) 6 9 1 2 4 1 R U S A 9 2 U R A N I U M 2 3 5 N E U T R O N F 1 S S I O N C R O S S S E C T I O N 

( 1 1 4 S ) 6 9 I 2 4 6 R U S A 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 5 C ) 6 9 1 4 4 9 R U S A 9 2 U R A N I U M 2 3 5 N E U T R C N F I S S I O N C R O S S S E C T I O N 

( 1 1 5 1 ) 6 9 1 4 SOR U S A 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 5 2 ) 6 9 1 4 5 1 R U S A 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 5 5 ) 6 9 2 4 9 6 R SWO 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 5 7 ) 7 4 1 1 1 8 R U S A 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 6 0 ) 7 6 1 1 0 7 R USA 9 2 U R A N I U M 2 3 5 N E U T R C N F I S S I O N C R C S S S E C T I O N 

U 1 6 1J 7 6 1 1 0 8 R USA 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 S 8 J 7 2 2 0 4 0 N J A P 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 2 0 2 ) 7 1 2 0 6 3 R FR 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 PER F I S S I O N ( N U BAR ) 

( 1 2 0 6 ) 7 9 2 0 9 0 R J A P 9 2 U R A N I U M 2 3 7 GAMMA RA Y Y I E L D 

( 1 2 3 6 ) 6 9 1 4 6 9 R U S A 9 2 U R A N I U M 2 3 8 N E U T R O N C A P T U R E C R C S S S E C T I O N 

( 1 2 3 7 ) 6 9 1 4 7 0 R U S A 9 2 U R A 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 2 4 1J 6 9 2 4 0 6 R SWO 9 2 UR A N I U M 2 3 8 N E U T R C N C A P T U R E C R O S S S E C T I O N 

{ 1 2 4 3 ) 7 4 1 1 2 3 R U S A 9 2 U R A N I U M 2 3 8 N E U T R O N C A P T U R E C R C S S S E C T I O N 

( 1 2 5 S J 3 0 1 0 2 4 F U S A 9 2 U R A N I U M 2 3 8 N E U T R O N N . 2 N 

( 1 2 6 2 ) 7 4 2 1 1 2 R EUR 9 2 UR AN I UM 2 3 8 N E U T R O N F I S S I O N C R C S S S E C T I O N 

( 1 2 6 4 ) 3 0 1 0 2 3 F U S 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 C R O S S S E C T I O N 

( 1 2 7 4 ) 7 6 1 0 3 7 R USA 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 PER F I S S I O N 

( 1 2 7 7 ) 7 2 1 1 4 S R U S 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 UM OF F I S S I O N N E U T R O N S 

( 1 2 7 9 ) 7 6 2 0 4 4 N J A P 9 2 U R A N I U M 2 3 8 N E U T R C N F I S S I O N P R O O U CT M A S S Y I E L D S P E C T R U M 

( 1 2 8 C ) 6 9 1 2 3 6 R USA 9 2 U R A N I U M 2 3 8 N E U T R O N R E S O N A N C E PAR A M E T E R S 

I 1 2 3 1 ) 6 9 2 3 3 5 R SWO 9 2 U R A N I U M 2 3 8 N E U T R O N R E S O N A N C E PAR A M E T E R S 

( 1 2 3 4 ) 7 8 1 1 9 3 R USA 9 2 U R A N I U M 2 3 8 N E U T R O N R E S O N A N C E PAR A M E T E R S 

( 1 2 8 £ ) 7 9 2 0 8 6 R J A P 9 3 N E P T U N L L UM 2 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 

( 1 2 8 9 ) 7 9 2 0 8 9 R J A P 9 3 N E P T U N I U M 2 3 7 N E U T R C N C A P T U R E C R O S S S E C T I O N 

( 1 2 9 7 ) 7 6 2 1 3 5 F J A P 9 3 N E P T U N I U M 2 3 7 N E U T R C N F I S S I C N C R O S S S E C T I O N 

( 1 2 9 9 ) 3 0 1 2 3 9 F U S A 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 

( 1 3 0 2 ) 7 6 2 1 6 9 N SWO 9 3 N E P T U N I U M 2 3 8 NE U T R O N C A P T U R E C R C S S S E C T I O N 

( 1 3 0 5 ) 7 1 2 0 7 5 R J A P 9 3 N E P T U N I U M 2 3 9 N E U T R CN C A P T U R E C R C S S S E C T I O N 

( 1 2 0 7 ) 7 6 2 2 0 9 " . J A P 9 3 N E P T U N I U M 2 3 9 N E U T R O N C A P T U R E C R C S S S E C T I O N 

( 1 2 1 2 ) 7 6 2 1 5 0 R FR 9 3 N E P T U N I U M 2 3 9 N E U T R C N N E U T R O N S ; E M I T T E O PER F I S S I O N ( NU BAR ) 

( 1 3 1 5 ) 7 6 2 1 5 1 R FR 9 4 P L U T O N I U M 2 3 6 N E U T R O N A B S O R P T I ON C R O S S S E C T I O N 

( 1 2 2 C) 7 6 2 0 1 4 N J A P 9 4 P L U T O N I U M 2 3 3 SPCNT A N E O U S F I S S I O N H A L F L I F E 

( 1 2 2 7 ) 7 9 2 0 8 7 R J A P 9 4 P L U T O N I U M 2 3 3 N E U T R O N C A P T U R E C R C S S S E C T I O N 

( 1 2 2 6 ) 7 9 2 0 3 8 R J A P 9 4 P L U T C N 1 U M 2 3 8 N E U T R C N C A P T U R E C R O S S S E C T I O N 

( 1 2 3 4 ) 7 6 2 0 1 S N J A P 9 4 P L U T O N I U M 2 3 8 M I S C 

( 1 2 3 D ) 7 4 I 1 2 4 R U S 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 C R O S S S E C T I O N 

( 1 2 4 ? ) 6 9 2 4 3 7 R SWD 9 4 P L U T O N I U M 2 3 9 N E U T R C N C A P T U R E C R C S S S E C T I O N 

( 1 2 6 7 ) 7 4 2 0 0 6 R 5 * 0 9 4 P L U T O N I U M 2 3 9 N E U T R C N F I S S I C N C F C S S S E C T [ O N 

( 1 2 7 E J 3 0 1 2 4 0 F I S A 9 4 P L U T O N I U M 2 3 9 N E U T R CN F I S S I O N C R C S S S E C T I O N 

( 1 2 7 C ) 6 9 1 3 14R USA 3 4 P L U T O N I U M 2 3 9 N E U T R C N C A P T U R E T O F I S S I C N R A T I O ( A L P H A ) 
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L I S T UF . I T H O R A . N HE G U E S T S 

( 1 3 7 8 ) 6 9 13 16R USA 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 TO F I S S I C N R A T I O ( A L P H A ) 

( 1 3 8 1 ) 7 2 2 0 4 6 N J A P 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 TO P I S S I G N R A T I O ( A L P H A ) 

( 1 3 8 7 ) 7 2 2 0 4 8 N J A P 9 4 P L U T O N I U M 2 3 9 N C J T R O N N E U T R O N S E M I T T E D PER F I S S I O N ( NU ii Art ) 

( 1 4 1 0 ) 6 9 1 3 1 9 R USA 9 4 P L U T O N I U M 2 3 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 4 1 1 J 6 9 1 3 2 0 R USA 9 4 P L U T O N I U M 2 3 9 N E U T R C N R E S O N A N C E P A R A M E T E R S 

( 1 4 1 2 ) • 9 2 4 1 5 R SWO 9 4 P L U T O N I U M 2 3 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 4 1 3 ) 7 6 2 0 1 9 N J A P 9 4 P L U T O N I U M 2 3 9 M I S C 

( 1 4 1 5 ) 7 6 2 0 1 6 N J A P 9 4 P L U T O N I U M 2 4 0 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 4 1 3 ) 7 2 1 0 8 7 R USA 9 4 P L U T O N I U M 2 4 0 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 4 2 1 ) 6 7 1 1 5 4 R USA 9 4 P L U T O N I U M 2 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 

( 1 4 2 5 ) 6 9 2 4 5 2 R SWO 9 4 P L U T O N I U M 2 4 0 N E U T R O N C A P T U R E CROSS SECT I O N 

( 1 4 2 8 ) 7 2 1 1 3 7 R USA 9 4 P L U T O N I U M 2 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 

( 1 4 5 1 ) 7 6 1 0 9 3 R USA 9 4 P L U T O N I U M 2 4 0 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 4 5 2 ) 7 6 2 2 1 5 R J A P 9 4 P L U T O N I U M 2 4 0 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 4 5 3 ) 7 8 1 1 9 4 R USA 9 4 P L U T O N I U M 2 4 0 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 4 5 5 ) 7 6 2 0 2 0 N J A P 9 4 P L U T O N I U M 2 4 0 M I S C 

( 1 4 6 1 ) 7 8 1 1 9 5 R USA 9 4 P L U T O N 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 4 6 6 ) 6 9 2 4 7 OR SWO 9 4 P L U T C N I U M 2 4 I N E U T R O N C A P T U R E CROSS S E C T I O N 

< 1 4 6 9 ) 76 10 9 4 R USA 9 4 P L U T O N I U M 2 4 1 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 1 4 7 3 ) 7 6 2 2 2 1 R J A P 9 4 P L U T O N I U M 2 4 1 N E U T R O N N , 2 N 

( 1 4 7 5 ) 7 2 1 0 9 4 R USA 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 CROSS S E C T I C N 

< I 4 8 0 ) 7 6 1 0 9 5 R USA 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 C N 

( 1 4 8 3 ) 6 9 1 3 3 1R USA 9 4 P L U T O N I U M 2 4 1 N E U T R O N C A P T U R E TO F I S S I O N R A T I O ( A L P H A ) 

( 1 4 8 6 ) 7 2 2 0 4 7 N J AP 9 4 P L U T O N I U M 2 4 1 N E U T R O N C A P T U R E TO F I S S I O N R A T I O I A L P H A ) 

( I 4 3 5 J 6 9 1 3 3 0 R USA 5 4 P L U T O N I U M 2 4 1 N E U T R O N N E U T R O N S E M I T T E D PER F I S S I O N ( NU CAR ) 

( 1 4 9 7 ) 7 6 1 0 9 6 R USA 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 4 9 9 ) 7 6 2 0 2 1 N J A P 9 4 P L U T O N I U M 2 4 1 M I S C 

( 1 5 0 0 ) 7 6 2 0 1 7 N J A P 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 6 ) 7 2 1 1 4 2 R USA 9 4 P L U T O N I U M 2 4 2 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 1 5 0 8 ) 7 2 2 0 4 3 N J A P 9 4 P L U T O N I U M 2 4 2 N E U T R O N C A P T U R E CROSS S E C T I O N 

( 1 5 0 9 ) 7 4 2 0 1 0 R SWO 9 4 P L U T O N I U M 2 4 2 N E U T R O N C A P T U R E C R O S S S E C T I C N 

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

( 1 5 1 5 ) 7 6 2 0 2 2 N J A P 5 4 P L U T O N I U M 2 4 2 M I S C 

( 1 5 3 3 ) 7 6 1 0 9 8 R USA 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 C N 

( 1 5 3 5 ) 7 6 2 1 7 OR SWO 9 5 A M E R I C I U M 2 4 I 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 5 4 0 ) 7 6 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 F I S S I O N C R C S S S E C T I C N 

< 1 5 4 7 ) 7 6 2 0 2 3 N J A P 9 5 A M E R I C I U M 2 4 1 M I S C 

( 1 5 5 6 ) 7 6 2 1 7 1 R SWD 9 5 A M E R I C I UM 2 4 2 N E U T R O N C A P T U R E CROSS S E C T I C N 

( 1 5 6 5 ) 7 3 2 1 0 3 R FR 9 5 A M E R I C I U M 2 4 2 N E U T R C N N E U T R O N S E M I T T E D PER F I S S I O N ( NO 5 A R ) 

( 1 5 7 5 ) 7 6 1 1 O O R USA 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 G N 

( 1 5 7 6 ) 7 6 2 0 2 8 N J A P 9 5 AMER 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 5 9 2 ) 7 6 2 1 7 3 R SWO 9 6 C U R 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 C N 

( 1 6 0 5 ) 7 6 1 1 0 1R USA 5 6 C U R I U M 2 4 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 6 0 3 ) 7 6 2 1 7 4 R SWO 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 1 7 ) 7 6 1 1 0 2 R USA 9 6 C U R I U M 2 4-* N E U T R O N C A P T U R E CROSS S E C T I O N 

( 1 6 2 6 ) 7 3 2 1 1 0 R FR 9 6 C U R I U M 2 4 4 N E U T R O N N E U T R O N S E M I T T E D PER F I 5 5 I ON ( NU CAF, ) 

( 1 6 2 5 ) 7 6 1 1 0 3 R USA 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 6 3 3 ) 7 6 1 1 C4S USA 5 6 C U R I U M 2 4 5 N E ' J T R C N F I S S I O N CROSS S E C T I U N 

( 1 6 2 8 ) 7 6 1 1 0 5 R USA 9 6 CUR I U M 2 4 6 N E U T R L N T O T A L C R C S S S E C T I O N 

( 1 6 5 9 ) 6 9 1 3 59R USA 9 8 C A L 1 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 C N S E M I T T E D PER F I S S I O N ( NU 5 AR ) 

( 1 6 6 2 ) 7 2 1 1 0 3 R USA » 6 C A L I F O R N I U M 2 5 2 5 PO N T A N E G U S N E U T R O N S E M I T T E D PER F I S S I C N ( NU CAR ) 

( 1 6 6 3 ) 7 6 1 0 6 3 R USA 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 PER F I S S I C N ( MU DAR ) 

( 1 6 6 4 ) 7 2 1 1 0 SR USA 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 R G V S P E C T R U M CF F I S S I O N N E U T S C N S 
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L I S T OF W I T H D R A W N R E Q U E S T S 

( 1 6 6 6 J 7 6 I 0 6 A R USA 9 6 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 c C T R u M OF F I S S I O N N E U T K u N a 
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A.l 
APPENDIX A 

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 two 
similar Subcommittees on Standards and Discrepancies with reviewing 
responsibilities similar to those of the two INDC Subcommittees . 
These Subcommittees of INDC and NEANDC cooperate in establishing and 
updating a common file of review reports. In many cases, these 
reports contain detailed estimates of data uncertainties. 

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. 

Standards and Discrepancies Subcommittees of 
to be sent to all WRENDA Requestors in order 
a continuous up-to-date review of their 

The reports of the 
the INDC will continue 
to provide them with 
requests. 

The next issue of 
published in 1987. 
quantities under review 

the WRENDA request 
Requests for the 
should be sent to 

list is planned to be 
latest information on 

Dr. J.J. Schmidt 
INDC Scientific Secretary 
Nuclear Data Section 
International Atomic Energy Agency 
P.O. Box 100 
A-1400 Vienna, Austria 



A.2 

Reviewed by: 
QUANTITY INDC NEANDC 

H(n,n) c r o s s s e c t i o n x x 
5 L i ( n , t ) c r o s s s e c t i o n x x 
1 Q B ( n , a ) c r o s s s e c t i o n x x 

C(n,n) c r o s s s e c t i o n x x 1 Q-J 
Au(n,Y) c r o s s s e c t i o n x x 

lie 
U ( n , f ) c r o s s s e c t i o n x x 

?35 
U f i s s i o n fragment a n i s o t r o p i c s x OOQ 
U ( n , f ) c r o s s s e c t i o n x x 

' A1 (n,ct) c r o s s s e c t i o n x x 

Cf nu-bar x x 
Cf f i s s i o n neutron spectrum x x 

?-n 9iq 941 
Thermal parameters f o r ^ U , " j y P u , ^ P u x x 

( a T , a S , °A, CTf, a r , a , n , Y t ) 

A c t i n i d e h a l f - l i v e s f o r 2 3 3 U , 2 3 4 IJ , 2 3 5 U , x x 
2 3 8 U , 2 3 7 N p , 2 3 8 P U , 2 3 9 P U , 2 4 9 P U , 2 4 1 P U , 
2 4 2 P u , 2 4 4 P u , 2 5 2 C f 

2 3 2 T h ( n , f ) c r o s s s e c t i o n - x 

Th(n,y) c r o s s s e c t i o n - x 
2 3 3 U ( n , f ) c r o s s s e c t i o n - x poc 

LKn.r) f a s t capture c r o s s s e c t i o n x 
237 
" Np nu-'->ar x 
2 3 7 N p ( n , 2 n ) c r o s s s e c t i o n x x 
2 3 7 N p ( n , f ) c r o s s s e c t i o n - x 

U, Pu resonance parameters x x 
2 3 8 U ( n , Y ) c r o s s s e c t i o n x x 
2 3 8 U ( n , n 1 ) c r o s s s e c t i o n x x 

U resonance parameters. x 
2 3 9 P u ( n , f ) c r o s s s e c t i o n x x 



A.3 

Reviewed by: 
QUANTITY INDC NEANDC 

239 
Pu decay power x x 

911 
" Am f i s s i o n resonance integral x x 
943 
" An f i s s i o n resonance integra l x 
243 Am capture resonance integra l - x 
9 3Mb(n,n 1) 9 3 % cross s e c t i o n x x 
1 0 3 R h ( n , n 1 ) 1 0 3 m R h c r o s s s e c t i o n x x 
109 Ag(n,y) c r o s s s e c t i o n - x 

Cr, Fe, Ni capture cross s e c t i o n x x 

Cr, Ni to ta l and i n e l a s t i c s c a t t e r i n g cros s s e c t i o n x x 
91 96 

Zr, Zr resonance parameters x x 
?3 r " Na, y 2.85 keV resonance - x 

?35 
Energy spectrum of f i s s i o n neutrons of ~ U, x -

238,. , 239d U and Pu 

F i s s i o n product nuclear data x x 

Transactinium i s o t o p e nuclear data (TND) x x 

Reactor dosimetry c r o s s s e c t i o n s x x 

Discrepancies and gaps in major CPND f o r f u s i o n , x 

(D,T), (T,T) , e t c . 

Delayed neutron e m i t t e r s : x 
? 3 2 T h , 2 3 3 U , 2 3 5 U , 2 3 8 U , 2 3 9 P u , 2 4 0 P u , 2 4 1 P u 
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A P P E N D I X B 

L I S T OF COUNTRY CODES 

ARG ARGENTI NA 
AUL AUSTRAL I A 
AUS A U S T R I A 
BAN BANGLA DESK 
QLG BELGIUM 
BUL BULGARIA 
BZL BR A Z I L 
CAN CANADA 
CCP S O V I E T U N I O N 
DDR GERMAN DEMOCRATIC R E P U B L I C 
DEN DENMARK 
EUR C O M M I S S I O N CF THE EUROPEAN 
FR FRANCE 
GER FEDERAL R E P U B L I C OF GERMANY 
HUN HUNGARY 
I N D I N D I A 
I SL I S R A E L 
I TY . ITALY 
J A P JAPAN 
NED NETHERLANDS 
NOR NORWAY 
POL POLAND 
RUM ROMANIA 
SAF R E P U B L I C OF SOUTH A F R I C A 
SF 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 NAT1CNS 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 ZZ 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 

C O M M U N I T I E S 



C. 1 

APPENDIX C 

L I S T OF LABORATORY CODES 

ABO US ARMY A B E R D E E N R E S E A R C H AND D E V E L . C E N T . , A B E R D E E N . M D . USA 
AE AKT I E BOL AGE T A T O M E N E F G I . S T U D S V I K SWD 
A I A T O M I C S I N T E R N A T I O N 4 L i CANGGA P A R K , C A L I F O R N I A USA 
AKA A S E A - A T O M , VAEST ERAS SWD 
ALD UK AWRE, A L D E R M A S T O N UK 
ALK ALKEM G M B H , L E O P O L D S H A F E N GER 
ANC A E R O J E T NUCLEAR C O R P . . I D A H O F A L L S . I D A H O USA 
ANL ARGCNNE N A T I O N A L L A B O R A T O R Y , L E M O N T , I L L I N O I S USA 
ARL A E R O S P A C E R E S . L A B S , * R 1 G H T - P A T T E R S O N A I R - F O R C E B A S E , O H I O USA 
AU A A U S T R A L I A N A EC R E S E A R C H E S T A B L I S H M E N T , L U C A S H E I G H T S AUL 
AUB AUBURN U N I V E R S I T Y , ALABAMA USA 
BAN B A N G L A D E S H BAN 
BET W E S T I N G H C U S E . B E T T I S A T O M I C POWER L A B . , P I T T S B U R G H , P A . USA 
S I R U N I V E R S I T Y OF B I R M I N G H A M , E N G L A N D UK 
BNL SRO CKHAV EN 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 
3NW 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 , W A S H I N G T O N USA 
SOL 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 
3 R C CEN BRUYERE L E C H A T E L FR 
BRK U N I V E R S I T Y CF CAI I F O R N I A , LAWRENCE B E R K E L E Y L A B . BERKELEY USA 
BUC I N S T I T U T E FOR A T O M I C P H Y S I C S . B U C H A R E S T RUM 
CAD C A D A R A C H E , B C U C H E S - D U - R H O N E FR 
CBE C O M B U S T I O N 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 
CN A CEKMECE NUCLEAR R E S E A R C H C E N T E R , I S T A N B U L TUK 
COL C O L U M B I A U N I V E R S I T Y , NEW YORK C I T Y , NEW YORK USA 
CRC CHALK R I V E R NUCLEAR L A E O R A T O R I E S , O N T A R I O CAN 
CSE C A S E I N S T I T U T E OF T E C H N O L O G Y , C L E V E L A N D , O H I O USA 
CUL CULHAM L A B O R A T O R Y , U N I T E D K I N G D O M UK 
DEB ATOMMAG K U T A T O I N T E Z E T , D E B R E C E N HUN 
DKE DUKE U N I V E R S I T Y , D U R H A M , N O R T H C A R O L I N A USA 
DCE US D E P A R T M E N T 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 ZZZ 
FAR CEA F O N T E N A Y - A U X - R O S E S . S E I N E FR 
F E F U J I E L E C T R I C J A P 
F E I F I Z I K O - E N E R G E T I C H E S K I J I N S T I T U T , O B N I N S K CCP 
FOA R E S E A R C H I N S T I T U T E OF N A T I O N A L D E F E N S E . S T O C K H O L M SWD 
F R K J . W . G O E T H E U N I V E R S I T Y , F R A N K F U R T GER 
C3A G E N E R A L 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 - ANC A N A L Y T I C C H E M I S T R Y , MOSCOW CCP 
G E B , G E N E R A L E L E C T R I C , 8 R D G , S U N N Y V A L E . C A L I F . USA 
GEL B . C . M . N . EURATOM , G E E L EUR 
GEV G E N E R A L E L E C T F I C C O . , V A L L E C I T O S , C A L I F . USA 
G I T G E O R G I A 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 , G E O R G I A USA 
GRE CEA AND U N I V E R S I T Y , GRENOBLE FR 
GRT G U L F R A D I A T I O N T E C H N C 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 F U E R 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 , H A R W E L L UK 
HED H A N F C R D E N G I N E E R I N G D E V E L O P M E N T L A B . , R I C H L A N D , WASH. USA 
HF A T EC HN I C N H A I F A I S L 
H L S U N I V E R S I T Y CF H E L S I N K I SF 
HCK H G K K A I D G U N I V E R S I T Y J A P 
HRV HARVARD U N I V E R S I T Y , C A M B R I D G E , MASS USA 
I A E I N T E R N A T I O N A L A T O M I C ENERGY A G E N C Y . V I E N N A UNO 
I F U I N S T I T U T F I Z I K I AN U K R A I N S K O I S S R , K I E V CCP 
I I T I L L I N O I S I N S T I T U T E O F T E C H N O L O G Y , C H I C A G O . I L _ I N O I S USA 
I J I I N S T I T U T J A D E R N Y K H I S S L E D O V A N I J , K I E V CCP 
I R T I NT EL COM R A D I A T I O N T E C H N O L O G Y , SAN D I E G O , C A L I F . USA 
JAE J A P A N AT CM 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 J A P 
J A P JAPAN J A P 
J U L K cR NF OR S CHU NGS AN L AG E , J U E L I C H GER 
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L I S T GF LABORATORY CODES 

KAL K A L P A K K U M R E A C T O R R E S E A R C H C E N T R E , K A L P A K K A M , T A M I L N A D U I N O 
KAP KNOLLS A T C M I C POWER L A B O R A T O R Y . S C H E N E C T A D Y , NEW YORK USA 
KFK K E R N F O R S C H U N G S Z E N T R U . V , K A R L S R U H E GER 
KGU GO S UOAR ST VE NN Y J 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 R E S E A R C H I N S T I T U T E J A P 
KOS K O S S U T H U N I V E R S I T Y , C E B R E C E N HUN 
KTO KYOTO U N I V E R S I T Y J AP 
KTY U N I V E R S I T Y CF K E N T U C K Y , L E X I N G T O N . K E N T U C K Y USA 
KUR I . V . K U R C H A T O V A T C M I C E N E R G Y I N S T . , MOSCOW CCP 
KYU KYUSHU U N I V E R S I T Y , FUKUOKA J AP 
L A S LOS ALAMCS S C I E N T I F I C L A B O R A T O R Y , NEW M E X I C O USA 
LOU U N I V E R S I T Y OF L O D Z , LODZ POL 
L R L 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 c C H N O L C G I C A L I N S T I T U T E . L O W E L L . M A S S . USA 
MAP M I T S U B I S H I A . P . I . , I N C . J A P 
MCM MC M ASTER 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 
MOD M C D O N N E L L D O U G L A S A S T R O N A U T I C S COMPANY USA 
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 CF 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 A M I S B J R G , O H I O USA 
MOL C . E . N . , MCL 3 L G 
MTR I D A H O N U C L E A R C O R P . , I D A H O F A L L S . I D A H O USA 
MUA M U S L I M U N I V E R S I T Y . A L I G A R H I N D 
MUN T E C H . H C C H S C H U L c , MUcNCHEN GER 
NAG U N I V E R S I T Y OF NAGOYA J A P 
NBS N A T I O N A L BUREAU GF S T A N D A R D S . W A S H I N G T O N , D . C . USA 
NDC NEA N U C L E A R DATA C O M P I L A T I O N C E N T E R , S A C L A Y , F R A N C E Z Z Z 
NEL U . S . ARMY N U C L E A R E F F E C T S L A B O R A T O R Y , A B E R D E E N . 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 J A P 
N I G N I P P O N A T C M I C I N D U S T R Y GROUP J A P 
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 J A P 
N P L N A T I O N A L P H Y S I C A L L A B O R A T O R Y , T E D D I N G T O N UK 
NRD U . S . N A V A L R A D I O L O G I C A L D E F E N S E L A B . . SAN F R A N C I S C O USA 
NYU NEW YORK U N I V E R S I T Y , NEW 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 , 3 H 1 0 USA 
ORE U N I V E R S I T Y GF OREGON . E U G E N E , OREGON USA 
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 P 
OSL U N I V E R S I T Y GF OSLO NOR 
PAD U N I V E R S I T Y OF PADUA I T Y 
PAR U N I V E R S I T Y CF P A R I S ( I N C L . G R S A Y ) 3 A R I S FR 
P E L Ac B O A R D , P E L I N D A B A , P R E T O R I A S A F 
PNC POWER REACTOR AND N U C L E A R F U E L D E V . C O R P . J A P 
P T N 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 ATOMIC ENERGY C E N T R E , R A M N A , DACCA BAN 
RCN REACTCR CENTRUM N E D E R L A N D , P E T T E N NED 
REH R E H O V O T H L A B . , I S R A E L A E C . I S L 
R I K H L C 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 C . 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 C F F I C E , R I C H L A N D , W A S H I N G T O N USA 
ROS R O S S E N D O R F B E I D R E S D E N DDR 
R P I R E N N S E L A E R P O L Y T E C H N I C I N S T I T U T E , T R O Y , NEW YORK USA 
RUM R O M A N I A RUM 
SAC C . E . N . S A C L A Y , G I F - S L R - Y V E T T E FR 
SAE S U M I T O M O A T C M I C ENERGY I N D U S T R I E S , L T D . , TOKYO J A P 
S A I S C I E N T I F I C A P P L I C A T I O N S I N C . , LA J O L L A , C A L I F O R N I A J S A 
SAS U N I V . OF S A S K A T C H E W A N , S A S K A T O O N CAN 
S GA O E S T . S T U D I E N G E S • F . A T GME NER G I E • V I E N N A AUS 



C. 3 

L I S T OF LABORATORY COOES 

SOR SOREQ R E S E A R C H C E N T E R . Y A V N E I S L 
SRE S I E M E N S R E A K T C R E N T W I C K L U N G , E R L A N G E N GER 
S R L S A V A N N A H R I V E R L A B O R A T O R I E S . A I K E N . S . C . USA 
SUN S O U T H E R N U N I V E R S I T I E S N U C L E A R I N S T . , F A U R E , C A P E P R O V . S A F 
SWD SWEDEN SWD 
THD T E C H . HCCHS C H U L E , D A R M S T A D T GER 
T I T TOKYO I N S T I T U T E OF T E C H N O L O G Y J A P 
TNC T E X A S N U C L E A R C O R P O R A T I O N , A U S T I N , T E X A S USA 
TGK U N I V E R S I T Y CF T O K Y O J A P 
TOS T O S H I B A R E S E A R C H AND D E V E L O P M E N T C E N T E R J A P 
TRM BHABHA A T O M I C R E S E A R C H C E N T R E . TROMBAY I N D 
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 D R E S D E N AND P I R N A DDR 
UK U N I T E D K I N G D O M UK 
UKW W I N D S C A L E R E A C T O R D E V E L O P M E N T L A B S . , UKAEA UK 
UMK U N I C N M I N I E R E D U HAUT K A T A N G A , B R U S S E L S BLG 
U P P U N I V E R S I T Y CF U P P S A L A s mO 
USA U N I T E D S T A T E S OF A M E R I C A USA 
U S P U N I V E R S I T Y OF SAO P A U L O , SAO PAULO B Z L 
VDN C E N T R A L BUREAU DER V . D . E . N . , ARNHEM NED 
WEW W E S T I N G H O U S E A D V A N C E D R E A C T O R D I V I S I O N , P I T T S B U R G , P A . USA 
W I N UK A T O M I C ENERGY E S T A B L I S H M E N T , W I N F R I T H UK 
W I S U N I V E R S I T Y OF WI S C O N S O N , M A D I S O N . W I S C O N S O N USA 
WMU WESTERN M I C H I G A N U N I V E R S I T Y USA 
WUR E I D G . I N S T I T U T FUER R E A K T O R F O R S C H J N G , W U E R E N L I N G E N SWT 
WWA WARSAW U N I V E R S I T Y POL 
Y A L Y A L E U N I V E R S I T Y , NEW H A V E N , C O N N E C T I C U T USA 
YOK R I K K Y O U N I V E R S I T Y , Y CKOSUK A J A P 
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APPENDIX D 

NAMES AND ADDRESSEE OF REQUESTORS 

ASANO , N . 
SUM! TQMG A T O M I C ENERGY I N D U S T R I E S . L T D . 
<Z- 6 - I K A J I C H O . C H I YOOAKU 
TOKYO 1 0 1 
J A P A N 

B A R N E S . * . 
R E S E A R C H AND DEVELOPMENT D E P T . 
B R I T I S H NUCLEAR F U E L S L T D . 
W I N D S C A L E AND CALDER WORKS 
S E L L A F I E L D S E A S C A L E 
CUMBERLAND C A 2 0 I P G 
U . K . 

B A R T I N E . 0 . 
OAK R I D G E N A T I O N A L L A B C R A T O R Y 
P . 0 . BOX X 
OAK R I D G E , T E N N E S S E E 3 7 8 3 0 

B E R K . S . E . 
U . S . D E P T . OF ENERGY 
O F F I C E OF F U S I O N ENERGY 
D I V I S I O N OF D E V E L O P M E N T 

ANO TECHNOLOGY 
W A S H I N G T O N . J C 2 0 5 4 d 
U . S . A . 

C A R T E R , L . L . 
HANFORO E N G I N E E R I N G O E V E L O P E M E N T 
L A B O R A T O R Y 

P . O . SOX 1 9 7 0 
R I C H L A N D . WASHINGTON 9 9 3 5 2 
U . S . A . 

C A S W E L L . R . S . 
N A T I O N A L BUREAU CF STANDARDS 
CENTER FOR R A D I A T I O N RESEARCH 
NEUTRON STANDARDS S E C T I O N 
W A S H I N G T O N , D . C . 2 0 2 3 4 
U . S . A . 

C O C E V A , C . 
CENTRO 0 1 CALCOLO D E L C . N . E . N . 
V I A M A Z Z I N I 2 
1 - 4 0 1 3 8 BOLOGNA 
I T A L Y 

C O * A N . C . L . 
G E N E R A L E L E C T R I C COMPANY . AR SO 
P . O . BOX 5 0 2 0 
3 1 0 O E G U I G N E D R I V E 
S U N N Y V A L E , CA 9 4 0 8 6 
U . S . A 

S E Y N O N . T . D . 
U N I V E R S I T Y OF B I R M I N G H A M 
P . O . 3 OX 3 6 3 
B I R M I N G H A M , 8 1 5 2 T T 
U N I T E D K I N G D O M 

D A H L B E H G . R . H . 
G E N E R A L A T O M I C 
P.O. BOX 3 1 6 0 8 
SAN 0 1 E G O . C A L I F O R N I A 9 2 1 3 8 
U . S . A . 

S O W M A N , C . D . 
P O O D - 4 3 4 
LOS ALAMOS N A T I O N A L L A B O R A T O R Y 
P . O . SOX 1 6 6 3 
LOS A L A M O S . NM 3 7 5 4 5 
J . 5 . A 

O A R V A S . J . 
I N S T I T U T FUER RE AKTORENT W i CKLUNG 
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 
P O S T F A C H 3 6 5 
0 - 5 1 7 J U E L I C H 
F E D E R A L R E P U B L I C OF GERMANY 

B R O C K M A N , H . 

I N S T I T U T FUER R E A K T O R E N T W I C K L U N G 
K E R N F O R S C H U N G S A N L A G E J U E L I C H GMBH 
P O S T F A C H 3 6 5 
D - 51 7 J U E L I C H 
F E D E R A L R E P U B L I C OF GERMANY 

B U T L E R , J . 

REACTOR S H I E L D I N G GROUP 
A T C M I C ENERGY ES TA 3 L ZShMENT 
W I N F R I T H . OCRCHESTER . CORSET 
U N I T E D K I N G O C M 

C A M P B E L L . C . G . 
H E A D , F A S T REACTCR P H Y S I C S D I V I S I O N 
a U I L O I N G A . 3 2 
ATOMIC ENERGY E S T A B L I S H M E N T 
• j i l N F R I T H , DORCHESTER , DORSET 
U N I T E D K I N G D O M 

C A R L S O N . A . D . 

N A T I O N A L BUREAU CF S T A N D A R D S 
R A D I A T I O N P H Y S I C S 3U I L O I NG 
W A S H I N G T O N . J . C . 2 0 2 3 4 
U . 5 . A 

D E I , D . E . 
B E T T I S A T O M I C POWER LAEORARORY 
BOX 7 9 
WEST M I F F L I N , PA I 51 2 2 
U . S . A . 

D E L E E U W - G I E R T S . G . 
CENTRE O • ETUDE DE L • E N E R G I E N U C L E A I R 
B - 2 4 0 0 MOL 
BE LG I U M 

OE R A E D T , C H . 
CENTRE D • ETUDE OE L ' E N c R G I E N U C L E A I R 
C . F . N . / S . C . K . 
3 0 E R E T A N G 20 0 
B - 2 4 0 0 MOL 
B E L G I U M 

O I V A D E E N A M . M . 
N A T I O N A L N U C L c A R DATA CENTER 
8 R 0 0 K H AVEN N A T I O N A L LABORATORY 
U P T O N , NY 1 1 9 7 3 
U . S . A . 
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O O N C A L S . R . A . 
«E S T I N G H G 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 , PA 1 5 6 6 3 
U . 5 . A . 

D O R A N , O . G . 
I R R A D I A T I O N E F F E C T S M S I N / W / A - 5 7 
HANFORO E N G I N E E R I N G D E V E L O P M E N T 

LABORATORY 
P . O . BOX 1 9 7 0 
R I C H L A N D . W A S H I N G T O N 9 9 3 5 2 
U . S . A . 

O R I E M E Y E R O . E . 
MCDONNELL DOUGLAS A S T R O N A U T I C S COMPANY 
S T . L O U I S D I V I S I O N 
BOX 5 1 6 
5T . L O U I S . MO 6 3 1 6 6 
U . S . A . 

D U C H E M I N . B . 
CENTRE O ' E T U O E S N U C L E A I R E S 

OE 5 ACL AY 
B . P . M O . 2 
r - 9 1 19 0 G I F SUf i Y V E T T E 
FRANCE 

E I SENHAUER . C . 
N A T I O N A L BUREAU CF STANDARDS 
W A S H I N G T O N . O . C . 2 0 2 3 4 
U . S . A . 

E L K E R T . J . 
AS E A - A T O M 
SOX 53 
S - 7 2 1 0 4 VAESTEP. AS 1 
SW EDEN 

F O R T . E . 
CENTRE O ' E T U O E S N U C L E A I R E S OE 

CADARACHE 
B . P . NO 1 
F - 1 3 1 1 5 S T . P A U L L E Z DURANCE 
FR ANCE 

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 

UNO R E A K T O R T E C h N I K 
K E R N F O R S C H U N G S Z E N T R U M K A R L S R U H E 
P O S T F A C H 3 6 4 0 
0 - 7 5 0 0 K A R L S R U H E 
F E D E R A L R E P U B L I C OF GERMANY 

F U , C . 
OAK R I D G E N A T I O N A L LABCRARORY 
NEUTRON P H Y S I C S D I V I S I O N 
P . O . BOX X 
OAK R I O G E . TN 3 7 8 3 0 
U . S . A . 

G A R G . S . B . 
E X P E R . REACTOR P H Y S I C S S E C T I O N 
E N G I N E E R I N G H A L L N O . 1 
B . A . R . C . . TROMBAY 
BOMBAY 4 0 0 0 8 5 
I N D I A 

G E R W I N . H . 
I N S T I T U T FUER RE AKTORcNT W I CKL UNG 
K E R N F O R S C H U N G S A N L A G E J U E L I C H GMBH 
P O S T F A C H 3 6 5 
0 - 5 1 7 J U E L I C H 
F E D E R A L R E P U B L I C OF GERMANY 

G I L L I A M . O . M . . 
N A T I O N A L B U R E A U OF S T A N D A R D S 
W A S H I N G T O N , O . C . 2 0 2 3 4 
U . S . A . 

E N G H O L M . B . 
GENERAL A T O M I C 
P . O . BOX 8 1 6 0 8 
SAN 01 E G O , C A L I F O R N I A 9 2 1 3 3 
U . S . A . 

F A B R Y . A . 
CENTRE O ' E T U O E OE L ' E N E R G I E N U C L E A I R E 
B - 2 4 0 0 MOL 
BELG IUM 

F E I N E R , F . 
KNOLLS ATOMIC POWER LABORATORY 
P . C . 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. 

F E L L . J . 
ATOMIC ENERGY E S T A B L I S H M E N T 
J I N F R I T H . DCRCHEST E R . CORSET 
U N I T E D K I N G D O M 

G O E L . B . 
I N S T I T U T FUER NE UT R C N c NPHY S I K 

UNO R E A K T O R T E C H N I K 
KERNFORSCHUNGSZENTRUM K A R L S R U H E 
P O S T F A C H 3 6 4 0 
0 - 7 5 0 0 K A R L S R U H E 
F E D E R A L R E P U B L I C OF GERMANY 

G O L O V I N , l . N . 
I . V . KURCHATOV I N S T I T U T E CF A T O M I C 

ENERGY 
MOSCOW 0 - 1 8 2 
U . S . S . R . 

G R E E N . L . 
WE ST I N GHOUSE 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 . 0 . BOX 1 5 3 
M A D I S O N , PA 1 5 6 6 2 
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HALE, G . M . 
LOS ALAMOS NATIONAL LABORATORY 
P . O . BOX 1663 
LUS ALAMOS. NM 3 7545 
U . S . A . 

H A N C O X R . 

0 . 5 

C U L H A M L A B O R A T O R Y 
U N I T E D K I N G O O M 

A T O M I C E N E R G Y A U T H O R I T Y 
A B I N G D O N . O X E N . C X 1 4 3 C B 
U N I T E D K I N G D O M 

HEGEOUES. F . 
E IOG. INST ITUT FUER REAKTORFORSCHUNG 
CH-S30 3 WUERENLINGEN 
SWITZERLANO 

H E M M I G . P . 8 . 

U . S DEPARTMENT CF ENERGY 
D I V I S I O N OF REACTCR RESEARCH 

ANO TECHNOLOGY 
WASHINGTON. DC 2 3545 
U . S . A . 

HOE JERUP, C . F . 
REACTOR PHYSICS DEPARTMENT 
RESEARCH ESTABLISHMENT RISOE 
O K - 4 0 0 0 ROSKILOE 
DENMARK 

HOJUYAMA, T . 
M I T S U B I S H I A . P . I . , I N C . 
1 - 2 9 7 KITABUKURO-CHO 
CM I Y A - S H I . SAITAMA-KEN 3 3 0 
JAPAN 

I I D A . H . 
JAPAN ATOMIC ENERGY RESEARCH INST ITUTE 
TCKA1 RESEARCH ESTABLISHMENT 
TOKAI-MUfi A, NAKA-GUN 
1 BARAK I - K E N 3 1 9 - 1 1 
JAPAN 

I I J IMA, S . 
NIPPON ATCMIC INOUSTRY GROUP 
SuEH 13 O-CHO 
K A W A S A K I - S H I . K A N A G A W A - K E N 2 1 0 
J A P A N 

I O K I . K . 
M ITSUBISHI A . P . I . . I N C . 
1 - 2 9 7 KITABUKURC-CHO 
O M I Y A - S H I . SA ITAMA-KEN 3 3 0 
JAPAN 

I S H I Z U K U . T . 
JAPAN ATOMIC ENERGY RESEARCH INSTITUTE 
TCKA I - M U R A . NAKA-GUN 
IOARAK I -KEN 3 1 9 - 11 
JAPAN 

I T O H . S . 
RESEARCH INSTITUTE FOR APPLIED 

MECHANICS 
KYUSHU UNIVERSITY 
HAKOZAKI FUKUGKA 812 
J A P A N 

J O S S O . F . 
ORNR/SPCI /LEPH 
BATIMENT 230 
CENTRE 0» ETUDES NUCLEAIRES 

DE CAOARACHE 
B . P . NO 1 
F - 1 3 1 1 5 SAINT-PAUL-LEZ-OURANCE 
FRANCE 

KADOTANI. H . 
JAPAN ATOMIC ENERGY RESEARCH INSTITUTE 
TOKAI-MURA, NAKA-GUN 
IBARAKI -KEN 3 1 9 - 1 1 
J A P A N 

K A S A i , M. 
M ITSUBISHI A . P . I . . I N C . 
1 - 2 9 7 KITA8UKURO-CHO 
OMIYA-SHI . S A IT A MA—KEN 3 3 0 
JAPAN 

KASIM. M . M . 
ATOMIC ENERGY CENTRE 
P . O . BOX 164 
RAMNA, OHAK A—2 
BANGLADESH 

KAMAI . M. 
NIPPON ATOMIC INDUSTRY GROUP 
SU EH » O-CHO 
KAWASAKI-SHI . KANAGAWA-KEN 210 
J A P A N 

KAWAKITA. T . 
PLUTONIUM FUEL 0 1 V I S I CN.TOKAI WORKS. 
POWER REACTOR ANO NUCLEAR FUEL 

DEVELOPMENT CORPORATION 
MURAMA TSU. TOKAI -MuR A 
IBARAKI -KEN 3 1 9 - 1 1 
JAPAN 

KOVALENKO, S . S . 
RADIEVYJ I N S T I T U T V . G . KHLOPI NA 
UL . RENTGENA 1 
LENINGRAD P—22 
U. S. S. R. 

K U D O . H . 
JAPAN ATOMIC ENERGY RESEARCH INSTITUTE 
TOKAI RESEARCH ESTABLISHMENT 
TOKAI-MURA, NAKA-GUN 
IBARAKI -KEN 3 1 9 - 1 1 
JAPAN 
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KUECHLE. H . 
INSTITUT FUER NE UTRONE NPHYSI K 

UNO R E A K T O R T E C H N I K 
K E R N F O R S C H U N C S Z E N T R U M KARLSRUHE 
POSTFACH 364 0 
0-7500 K A R L S R U H E 
FEDERAL REPUBLIC OF GERMANY 

KUESTERS. H. 
INSTITUT FUER ANGEWANDTE REAKTORTECHNI< 
K E R N F O R S C H U N G S Z E N T R U M KARLSRUHE 
POSTFACH 3640 
0-7500 KARLSRUHE 
FEDERAL R E P U B L I C OF GERMANY 

LARSON. 0 . 
OAK RIDGE NATIONAL L A 8 0 R A R 0 R Y 
NEUTRON P H Y S I C S 6UIL DING 
P.O. B O X X 
OAK R I D G E . TN 37830 
U. S. A. 

LEENOERS. L . 
CENTRE D * E T U D E O E L ' E N E R G I E NUCLEAIRE 
C . E . N . / S . C . K . 
BOERETANG 200 
B-2400 MOL 
BELGTUM 

L E O N A R D . B . R . J R . 
PACIFIC N O R T H W E S T L A B C R A T O R Y 
P.O. BOX 999 
R I C H L A N D . WA 9 9 3 5 2 
U . S . A . 

M A T S U N O B U . H . 
TECHNICAL SECTION. TECHNICAL DEPARTMENT 
S U M I T O M O ATOMIC ENERGY INDUSTRIES. LTD. 
2-6-1 KAJICHO. CHI YODAKU 
TOKYO 10 1 
JAPAN 

MC ELROY. W . N . 
H A N F O R D E N G I N E E R I N G DEVELOPMENT 

LABORATORY 
P.O. 30X 1970 
R I C H L A N D . WASHINGTON 99352 
U. S. A. 

M C G A R R Y . E. DALE 
NATIONAL BUREAU OF STANDARDS 
NUCLEAR R A D I A T I O N DIVISION 
W A S H I N G T O N . DC 20234 
U.S.A. 
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