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ABSTRACT 

WKKNDA 87/88 is the ninth edition of the World Request List for 
Nuclear Data. This list is produced from a computer file of nuclear data 
requests, maintained by the Nuclear Data Section of the International 
Atomic Energy Agency (IAEA). The requests are provided by official 
bodies, such as national nuclear data committees, through four regional 
data centers serving all Member States of the IAEA. Each request 
included indicates 

that the estimated accuracy of the huclear 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 18 different countries and one 
international organization. 

Reproduced by the IAEA in Austria 
August 1988 

88-03445 
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I. GENERAL INTRODUCTION TO WRENDA 

1.A. Suiranayy 

WHENDA 87/88 is the ninth 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. WRKNOA 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 
commit tees, through four regional data centers serving all Member 
States of the IAEA. The requests in this edition come from 18 
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, 60 requests listed in the previous edition were modified, 
661 withdrawn, 72 satisfied and 266 new requests were added. The 
total number of requests is 937 of which 326 are Priority 1, 4 75 
are Priority 2 and 136 are Priority 3 requests. There are no 
Priority 4 requests. 

The number of current requests related to fission reactor 
technology is 605, while the number of requests related to nuclear 
fusion is 253 and that related to nuclear materials safeguards is 56 
and other applications is 23. 

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 RKNDA, on behalf of the 
European-American Nuclear Data Committee (EANUC). 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 
organizations. 
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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 repre-
sentatives of the regional centers, coordinated at the NDS by 
Ms. P.M. Attree. The associated computer programmes for file 
maintenance, error detection and book production were written in the 
PL/I language by P.M. Smith. The system and computer programme 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 continue to 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 service available from the 
system can better meet their needs. 
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1I. DESCRIPTION OF REQUEST LIST STRUCTURE 

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

II.A. Request Block Format 

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

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

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

Block-heading 

Referring to this example, the first line of a request block 
gives, from left to right, the target nuclide, the projectile and 
the quantity. This line of text is enclosed by a double line to 
make the beginning of each block stand out visually. The meaning 
of a quantity generally conforms to CINDA *) usage with the 
addition of some quantities to describe nuclear structure data and 
complex reactions. A list of the allowed quantities appears in 
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 element 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 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. 
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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. 

Priority 

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

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

TABLE I. Explanation of Application Codes 

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

FUSION 
FUSION, REACTOR PHYSICS 
FUSION, SHIELDING 
FUSION, RADIATION DAMAGE 
FUSION, DOSIMETRY 
FISSION,FUSION CALCULATIONS 
GENERAL 
MEDICINE 
RADIOISOTPE PRODUCTION 
CANCER RADIOTHERAPY 
SAFEGUARDS 
SAFEGUARDS, ACTIVE ASSAY 
SAFEGUARDS, PASSIVE ASSAY 
BURN-UP DETERMINATION 
FISSION REACTORS 
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HA FISSION REACTORS, CORE PHYSICS 
RB FISSION REACTORS, SHIELDING 
RC FISSION REACTORS, DOSIMETRY 
RD FISSION REACTORS, RADIATION DAMAGE 
RE FISSION REACTORS, STANDARDS 
RF FISSION REACTORS, EVALUATIONS 
RU FISSION REACTORS' FUEL CYCLE 
S 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 requestors should note that the standard accuracy requirements 
should be stated with lo - 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. 

Tl.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 amonR 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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Table III. Quantity Sorting Order (Continued) 

X, D 
ENERGY DISTRIBUTION OF DEUTERONS 
X, ND 
X, T 
ANGULAR DISTRIBUTION OF TRITONS 
ENERGY DISTRIBUTION OF TRITONS 
X, NT 
ANG.DIST.OF NEUT.FROM N AND T PRODUCING CORSS SEC. 
TOTAL TRITON PRODUCTION 
X,HELIUM-3 
ENERGY DISTRIBUTION OF HE-3 PARTICLES 
TOTAL HE-3 PRODUCTION CROSS SECTION 
X,ALPHA 
ANGULAR DISTRIBUTION OF ALPHA PARTICLES 
X,NALPHA 
X,N3ALPHA 
X,N4ALPHA 
THREE ALPHA PARTICLES PRODUCTION CROSS SECTION 
TOTAL ALPHA PRODUCTION CROSS SECTION 
ENERGY DIFFERENTIAL ALPHA-PRODUCTION CROSS SECTION 
ENERGY-ANGLE DIFF. ALPHA-PRODUCTION CROSS SECTION 
TOTAL HYDROGEN-PRODUCTION CROSS SECTION 
TOTAL HELIUM-PRODUCTION CROSS SECTION 
SPECIAL QUANTITY (DESCRIPTION BELOW) 
FISSION CROSS SECTION 
SECOND CHANCE FISSION CROSS SECTION 
CAPTURE TO FISSION RATIO (ALPHA) 
NEUTRONS EMITTED PER NEUTRON ABSORPTION (ETA) 
NEUTRONS EMITTED PER NON-ELASTIC PROCESS 
NEUTRONS EMITTED PER FISSION (NU BAR) 
DELAYED NEUTRONS EMITTED PER FISSION 
PROMPT NEUTRONS EMITTED PER FISSION 
INFORMATION ON NEUTRONS FROM A FISSION FRAGMENT 
ENERGY SPECTRUM OF FISSION NEUTRONS 
ENERGY SPECTRUM OF DELAYED FISSION NEUTRONS 
SPECTRUM OF PROMPT GAMMA RAYS EMITTED IN FISSION 
SPECTRUM OF GAMMA RAYS EMITTED IN FISSION 
DELAYED GAMMA SPECTRUM FROM FISSION PRODUCTS 
FISSION PRODUCT MASS YIELD SPECTRUM 
INFORMATION ON KINETICS OF FISSION FRAGMENTS 
RESONANCE PARAMETERS 
ABSORPTION RESONANCE INTEGRAL 
CAPTURE RESONANCE INTEGRAL 
FISSION RESONANCE INTEGRAL 
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111. PRIORITY CRITERIA AND OTHF.R_IJNP'ORMAT 1 ON 

111.A. Priority Criteria for Fission Reactor (R) Reguests 

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 (I 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 for nuclear technology. 
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1I1.B. Supplementary Information from Contributors of Fission Reactor (R) 
Requests 

L.W. 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 Kef f and breeding ratio (BR) of a 
fast plutonium breeder with accuracies of 1 % and 2 % respectively. 

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

2 3 6Pu (30 %), 2 3 8Pu (20 %), 2 4 0Pu (5 %), 2 4 1Pu (4 %) 
2 4 2Pu (10 %), 2 4 1Am (5 %), 2 4 2 mAm (20 %), 2 4 3Am (20 %), 
and 2 4 4Cm (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 
specifications 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- - ~ 
of 2 5 2Cf, the 1 0B (n,a) cross section (below 100 keV) and 
the 2 3^u (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 1 through 5. 
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1. 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: 
1NDC(CCP)-19 (1972). 
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1973), IAEA, Vienna, 1973, Vol. 1, p. 129 (in Russian). 

3. Yu.G. Bobkov, L.T. Pyatnitskaya and L.N. Usachev, "Planning of 
experiments and evaluations on neutron data for reactors", The 
HetroloRy of Neutron Radiation in Reactors and Accelerators, 
(Proc. Conf., Moscow, 1974), Report FEI-527 (1974) (in Russian). 

4. L.N. Usachev, "Unique Definition of Nuclear Data Accuracy", pp. 
102-107 in the Proceedings of the 7th INDC Meeting, Lucas 
Heights, October 1974 , 1NDC-18/L, International Atomic Energy 
Agency (1975) (in English). Report FEI-53 7 (1974) (in Russian). 

5. 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 
uncertainty which differs from the assumption used in Usachev's 
requests. In this set of requests complete correlation of 
uncertaintieswithin 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 ~ 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 Kef f 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 INOC(CCP)- 17, IAEA, Vienna, 1972. 

Conelusion 

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

111.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 
resources or redirection of research effort in fusion 
programmed, or 

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

Priority 2 

Priority 2 shall be assigned to nuclear data which 

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

2. are expected to contribute to significant progress in fusion 
research or reactor design studies in the near future. 
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Priority 3 

Priority 3 shall be assigned to nuclear data which 

1. are of use in current design studies but are not of crucial 
importance, or 

2. are not of 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. 

1I1.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 non-destructive 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 non-destructive 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 which 

1. may be needed for the non-destructive assay of materials not 
now included in the safeguards system but that are likely to be 
in the future, or 

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

3. are needed for the exploration of new techniques for 
non-destructive assay for future applications, or 

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



W R E N D A 



IV. ii 

TARGET PAGE 

1 HYDROGEN 1 1 
1 HYDROGEN 2 1 
1 HYDROGEN 3 1 
2 HELIUM 3 2 
3 LITHIUM 2 
3 LITHIUM 6 2 
3 LITHIUM 7 4 
4 BERYLLIUM 9 6 
5 BORON 10 8 
6 CARBON 9 
6 CARBON 12 9 
6 CARBON 13 10 
7 NITROGEN 10 
7 NITROGEN 14 10 
8 OXYGEN 11 
8 OXYGEN 16 11 
8 OXYGEN 17 11 
8 OXYGEN 18 12 
9 FLUORINE 19 12 
11 SODIUM 22 13 
11 SODIUM 23 13 
13 ALUMINUM 14 
13 ALUMINUM 27 14 
14 SILICON 15 
14 SILICON 29 15 
14 SILICON 30 15 
16 SULFUR 15 
18 ARGON 36 15 
18 ARGON 40 15 
19 POTASSIUM 39 15 
19 POTASSIUM 41 15 
20 CALCIUM 16 
20 CALCIUM 40 16 
20 CALCIUM 42 16 
20 CALCIUM 43 16 
20 CALCIUM 45 16 
22 TITANIUM 16 
22 TITANIUM 46 17 
22 TITANIUM 47 17 
22 TITANIUM 48 17 
23 VANADIUM 18 
23 VANADIUM 50 18 
23 VANADIUM 51 19 
24 CHROMIUM 19 
24 CHROMIUM 50 21 
24 CHROMIUM 52 21 
25 MANGANESE 55 21 
26 IRON 22 
26 IRON 54 25 
26 IRON 56 25 
26 IRON 58 25 
26 IRON 59 26 
27 COBALT 58 26 
27 COBALT 59 26 
27 COBALT 60 26 
28 NICKEL 26 
28 NICKEL 58 29 
28 NICKEL 59 29 
28 NICKEL 60 29 
28 NICKEL 61 30 
28 NICKEL 62 30 



IV.iii 

TARGET PAGE 

28 NICKEL 63 30 
28 NICKEL 64 30 
29 COPPER 30 
29 COPPER 63 31 
29 COPPER 65 31 
30 ZINC 32 
30 ZINC 64 32 
30 ZINC 66 32 
32 GERMANIUM 32 
36 KRYPTON 82 32 
36 KRYPTON 83 32 
36 KRYPTON 86 ' 32 
37 RUBIDIUM 84 33 
39 YTTRIUM 89 33 
40 ZIRCONIUM 33 
40 ZIRCONIUM 93 34 
40 ZIRCONIUM 94 34 
40 ZIRCONIUM 95 34 
41 NIOBIUM 92 35 
41 NIOBIUM 93 35 
41 NIOBIUM 95 38 
42 MOLYBDENUM 38 
42 MOLYBDENUM 94 39 
42 MOLYBDENUM 95 39 
42 MOLYBDENUM 97 40 
42 MOLYBDENUM 98 40 
42 MOLYBDENUM 99 40 
44 RUTHENIUM 101 40 
44 RUTHENIUM 102 40 
44 RUTHENIUM 103 40 
44 RUTHENIUM 104 41 
44 RUTHENIUM 106 41 
45 RHODIUM 103 41 
45 RHODIUM 105 41 
46 PALLADIUM 104 41 
46 PALLADIUM 106 41 
46 PALLADIUM 107 41 
47 SILVER 109 42 
47 SILVER 110 42 
48 CADMIUM 113 42 
49 INDIUM 115 42 
50 TIN 42 
50 TIN 116 42 
50 TIN 118 43 
50 TIN 120 43 
50 TIN 124 43 
50 TIN 126 43 
51 ANTIMONY 125 43 
51 ANTIMONY 127 43 
52 TELLURIUM 127 44 
52 TELLURIUM 129 44 
53 IODINE 127 44 
53 IODINE 133 44 
54 XENON 131 44 
54 XENON 132 44 
54 XENON 133 44 
54 XENON 134 45 
54 XENON 135 45 
55 CESIUM 133 45 
55 CESIUM 134 45 
55 CESIUM 135 45 
55 CESIUM 137 46 



IV.iv 

TARGET PAGE 

56 BARIUM 137 46 
56 BARIUM 138 46 
56 BARIUM 140 46 
57 LANTHANUM 139 46 
57 LANTHANUM 140 46 
58 CERIUM 144 46 
60 NEODYMIUM 143 46 
60 NEODYMIUM 145 46 
60 NEODYMIUM 147 47 
61 PROMETHIUM 147 47 
61 PROMETHIUM 148 . 47 
61 PROMETHIUM 149 47 
61 PROMETHIUM 151 47 
62 SAMARIUM 144 47 
62 SAMARIUM 149 47 
62 SAMARIUM 151 48 
62 SAMARIUM 153 48 
63 EUROPIUM 151 48 
63 EUROPIUM 152 48 
63 EUROPIUM 153 48 
63 EUROPIUM 154 49 
63 EUROPIUM 155 49 
63 EUROPIUM 156 49 
64 GADOLINIUM 152 49 
64 GADOLINIUM 153 49 
68 ERBIUM 166 50 
68 ERBIUM 167 50 
69 THULIUM 168 50 
72 HAFNIUM 50 
72 HAFNIUM 176 50 
72 HAFNIUM 177 50 
72 HAFNIUM 178 50 
72 HAFNIUM 179 51 
72 HAFNIUM 180 51 
73 TANTALUM 51 
73 TANTALUM 181 51 
74 TUNGSTEN 52 
74 TUNGSTEN 180 52 
74 TUNGSTEN 182 53 
74 TUNGSTEN 183 53 
74 TUNGSTEN 186 53 
75 RHENIUM 53 
75 RHENIUM 185 53 
75 RHENIUM 187 53 
78 PLATINUM 54 
79 GOLD 197 54 
80 MERCURY 199 54 
82 LEAD 54 
82 LEAD 204 55 
82 LEAD 206 55 
83 BISMUTH 208 56 
83 BISMUTH 209 56 
90 THORIUM 230 56 
90 THORIUM 232 56 
91 PROTACTINIUM 233 57 
92 URANIUM 233 57 
92 URANIUM 234 59 
92 URANIUM 235 59 
92 URANIUM 236 64 
92 URANIUM 238 64 
93 NEPTUNIUM 237 69 
93 NEPTUNIUM 238 70 



IV.v 

TARGET PAGE 

93 NEPTUNIUM 239 70 
94 PLUTONIUM 236 70 
94 PLUTONIUM 237 70 
94 PLUTONIUM 238 70 
94 PLUTONIUM 239 71 
94 PLUTONIUM 240 75 
94 PLUTONIUM 241 77 
94 PLUTONIUM 242 80 
94 PLUTONIUM 243 81 
95 AMERICIUM 241 81 
95 AMERICIUM 242 81 
95 AMERICIUM 243 82 
96 CURIUM 242 82 
96 CURIUM 243 83 
96 CURIUM 244 83 
96 CURIUM 246 84 
96 CURIUM 247 84 
96 CURIUM 248 84 
97 BERKELIUM 249 84 
98 CALIFORNIUM 252 84 
FISSION PRODUCTS ; 84 
STEEL 85 



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

U S A S T E W A R T 

0 : TO C H E C K ON P R I M A R Y S T A N D A R D I N L A R G E L Y 
U N M E A S U R E D R E G I O N S W I T H H I G H A C C U R A C Y . 

7 8 1 I 7 S R 

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

1 H Y D R O G E N 1 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 

S O . 0 MEV U S A S T E W A R T 

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

R E Q U I R E D . 

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

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

1 0 0 . EV U S A BOWMAN 

0 : E L E C T R O N E X C I T A T I O N OR R E M O V A L I N D U C E D BV S U D D E N 
A C C E L E R A T I O N OF N U C L E U S I N N E U T R O N - N U C L E U S 
S C A T T E R I N , N ' E ) . 

A : I N C I D E N T E N E R G Y R E S O L U T I O N : 3 0 . P E R C E N T . 
0 : N E U T R O N S P E C T R U M C A L C U L A T I O N S . 

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

7 . O 0 MEV P R C L I A N G 0 I C H A N G A E P 8 7 3 0 3 9 F 

0 : E L A S T I C S C A T T E R I N G A N G U L A R D I S T R I B U T I O N 
L A C K OF M E A S U R E M E N T AT A N G L E S L E S S T H A N 
3 0 D E G R E E S . 

A : A C C U R A C Y S - l O X . 
0 : C O N T R O L L E D F U S I O N A N D F 1 S S I ON - F U S I ON H Y B R I D 

R E A C T O R S T U D Y . 
M : NEW R E Q U E S T . 

1 H Y D R O G E N 2 

P R C Z H A N G B E HA I I P M 8 7 3 0 1 » P 

0 : E N E R G Y • A N G U L A R S P E C T R U M OF ( N . 2 N ) . 
NO S A T I S F A C T O R Y A N D C O M P L E T E E X P E R I M E N T A L R E S U L T S . 

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

M : NEW R E Q U E S T . 

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

6 7 . 0 0 MEV P R C L I A N G 0 1 C H A N G A E P 

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

NO N E U T R O N S P E C T R U M M E A S U R E M E N T , E X C E P T F O R I « 

A C C U R A C Y 5 - I O X . 
C O N T R O L L E D F U S I O N A N D F I S S I O N - F U S I ON H Y B R I D 
R E A C T O R S T U D Y . 
NEW R E Q U E S T . 

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

2 0 . 0 MEV F R C . A . P H I L I S B R C 7 S 2 0 9 6 F 

A : A C C U R A C Y R E Q U I R E D TO B E T T E R T H A N 2 0 P E R C E N T . 

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

J A P A . T A K A H A S H I O S A 

0 : E N E R G Y - A N G L E D I F F E R E N T I A L C R O S S S E C T I O N S FOR T H E 
( N . 2 N I R E A C T I O N R E Q U E S T E D . 

0 : F O R E S T I M A T I O N OF E M I T T E D N E U T R O N S P E C T R A F R O M A 
D - T M I X T U R E OF I N E R T 1 A L L V C O N F I N E D P L A S M A . 

I H Y D R O G E N 3 ( N . 2 N 1 • ( N . 3 N ) N E U T R O N S P E C T R U M 

P R C V I A N G Q 1 C H A N G A E P 

( N , 2 N ) » I N . 3 N ) N E U T R O N S P E C T R U M 
NO N E U T R O N S P E C T R U M M E A S U R E M E N T SO F A 
A C C U R A C Y I 0 - 3 0 X . 
S P E C T R U M OF I N , 2 N I • I N . 3 N ) W A N T E D 
C O N T R O L L E D F U S I O N A N D F I S S I O N - F U S I ON 
R E A C T O R S T U D Y . 
NEW R E Q U E S T . 

I 



I H Y D R O G E N 3 

l O 1 0 . 0 KEV 3 0 0 . KEV 1 5 . X PRC Z H A N G B E N A I I PM 

0 : C R O S S S E C T I O N OF T | I , 2 K ] R E A C T I O N . 
NO E X P E R I M E N T A L R E S U L T S A V A I L A B L E . 

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

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

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

11 1 0 0 . K E V 1 . 0 0 MEV 

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

12 1 0 0 . K E V 3 . 0 0 MEV U S A C A R L S O N 

0 : TO I M P R O V E A C C U R A C Y OF S T A N D A R D C R O S S S E C T LON . 
M : NEW R E Q U E S T . 

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

13 1 0 0 . K E V 6 . S O MEV 6 . X U S A W A L T O N 

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

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

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

1 4 1 0 . 0 MEV S O . O MEV 1 0 . O X J A P S . C H I B A J A E 

0 : C O M P A R I S O N B E T W E E N E X P E R I M E N T S ANO C A L C U L A T I O N S . 
AND FOR I N T E R C O M P A R I SON OF E X P E R I M E N T S 

A : A N G U L A R D I S T R I B U T I O N I S A L S O W A N T E D 
0 : NO O A T A A B O V E 15 MEV 
M : NEW R E Q U E S T . 

3 L I T H I U M 6 
a e i e a s i i i i i s s i i i e e i t s i 

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 

I S 1 . 0 0 MEV 1 S . 0 MEV I O . O X J . D A R V A S 
H . B R O C K M A N N 

0 : A N I M P R O V E M E N T I N A C C U R A C Y B E L O W 6 MEV R E Q U I R E D . 
0 : C A L C U L A T I O N OF N E U T R O N T R A N S P O R T . 

1 6 1 . 0 0 K E V 1 S . 0 MEV 2 0 . OX R . H A N C O X 

E V A L U A T I O N R E O U I R E M E N T . I N P R O G R E S S 
FOR E U R O P E A N F U S I O N F I L E ( E F F ) 

I T « . 0 0 MEV 1 S . 0 MEV 1 0 . O X CCP I . N . G O L O V I N 

0 : R E F I N E M E N T OF D A T A B E L O W 7 MEV ANO A D D I T I O N A L D A T A 
A B O V E 7 MEV R E O U 1 R E D . 

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

I S I . O O MEV 2 0 . 0 ME V 1 S . OX I TV C . C O C E V A 

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

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

I 9 I O . O MEV S O . O MEV 1 0 . O X J A P S . C H I B A 

0 : C O M P A R I S O N B E T W E E N E X P E R I M E N T S A N D C A L C U L A T I O N S , 
A N D FOR 1 N T E R C O M P A R I S O N OF E X P E R I M E N T S 

A : A N G U L A R D I S T R I B U T I O N I S A L S O W A N T E D 
0 : NO D A T A A B O V E I S MEV 
M : NEW R E Q U E S T . 

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

2 0 2 . S O MEV I S O MEV 15 . OX I T Y C . C O C E V A 

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

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

2 1 9 . 0 0 MEV I S O MEV I S . O X CCP I . N . G O L O V I N 

Q : GAMMA RAY P R O D U C T I ON C R O S S S E C T I O N S A N D GAMMA RAY 
S P E C T R A A R E R E Q U I R E D . 

0 : GAMMA RAV 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 . 

2 



3 L I T H I U M 6 

UP TO 2 0 . O MEV 7 9 2 Q 9 6 F 

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

UP TO 1 6 . 0 MEV 86 IO13F 
A C C U R A C Y R A N G E 5 . TO 8 . P E R C E N T . 
I MP RO V E 0 P R E C I S I O N N E E D E D . 
D A T A ARE N E E D E D I N ORDER TO S A T I S F A C T O R I L Y 

E V A L U A T E A L L R E A C T I O N S N E A R 14 M E V . P R E S E N T L Y 
I T I S D I F F I C U L T TO A C C O U N T FOR A L L R E A C T I O N 
C R O S S S E C T I O N S AND H A V E T H E M SUM TO T O T A L . 
( S T E W A R T / L A N L J 

NEW R E Q U E S T . 

3 L I T H I U M 6 N E U T R O N E N E R G Y - A N G L E 0 I F P . N E U T R O N - E M I S S I ON C R O S S S E C T I O N 

UP TO 1 S . O MEV J . O A R V A S 
H . B R O C K M A N N 

N E U T R O N S P E C T R A UP TO M A X I M U M E N E R G I E S A R E 
R E Q U I R E D . 

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

FOR C A L C U L A T I O N S OF N E U T R O N T R A N S P O R T AND 
SH I E l O I N G . 

2 5 2 . 0 0 MEV 1 5 . 0 MEV . T A K A H A S H I 
. S E K I 

OSA 
J A B 
H I T 

E N E R G Y - A N G L E D O U B L E D I F F E R E N T I A L C R O S S S E C T I O N 
REQU I R E O W I T H AN I N C I D E N T E N E R G Y S T E P OF O . S M E V . 
N E U T R O N T R A N S P O R T ANO T R I T I U M P R O D U C T I O N R A T E 
C A L C U L A T I O N S . A N G U L A R 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 I Y S C A T T E R E D N E U T R O N S FOR A L L A V A I L A B L E 
L E V E L S A L S O R E Q U I R E D . 

2 6 1 0 . 0 ME V S O . O MEV J A E B 7 2 0 1 6 F 

Q : C O M P A R I S O N B E T W E E N E X P E R I M E N T S AND C A L C U L A T I O N S , 
AND FOR I N T E R C O M P A R I SON OP E X P E R I M E N T S 

0 : NO O A T A A B O V E I S MBV 
M : NEW R E Q U E S T . 

3 L I TH I U M 6 N E U T R O N 

2 7 3 . 0 0 MEV 1 S . 0 MEV C . C O C E V A 801 
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 ON P R O D U C T S N E E D E D . 
A L S O P A R T I A L C R O S S S E C T I O N S FOR R E S I D U A L N U C L E U S 
I N GROUND S T A T E A N D F I R S T E X C I T E D S T A T E N E E D E D . 
B L A N K E T C A L C U L A T I O N S I N F U S I O N R E A C T O R S . 

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

UP TO 1 5 . 0 MEV J . O A R V A S 
H . B R O C K M A N N 

J U L 
J U L 

E N E R G Y R E S O L U T I O N OF 0 . 2 TO O . S MBV WOULD BE 
S U F F I C I E N T . 

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

UP TO 1 S . 0 MBV I . N . G O L O V I N 

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

UP TO 2 0 . 0 MEV C . C O C E V A 

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

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

3 I S O O . KEV 3 . O O MEV L A S 

A B S O L U T E V A L U E S R E Q U I R E O . 
A C C U R A C Y R A N G E 1 . TO 3 . P E R C E N T . 
E N E R G Y R E S O L U T I O N M U S T R E P R O D U C E T R U E S H A P E . 
FOR USE AS S T A N D A R D . 
S U B S T A N T I A L ' M O D I F I C A T I O N S . 

3 2 1 . O O K E V 1 0 0 . KEV U S A H A L E L A S 

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

3 3 t O O . KEV 3 . O O MEV l . N . G O L O V I N 

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

3 4 1 0 0 . KEV 2 . 0 0 MEV R . H A N C O X 

0 : E V A L U A T I O N R E Q U I R E M E N T . I N P R O G R E S S 
FOR E U R O P E A N F U S I O N F I L E ( E P F ) 

3 



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

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 BV I N D C AND N E A N D C . S E E A P P E N D I X A . 

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

3 S S C O . K E V 3 . O O MEV 5 . X 2 U S A H A L E L A S 6 3 1 2 9 1 R 

0 : A B S O L U T E C R O S S S E C T I O N A S A F U N C T I O N OF A N G L E . 
0 : N E E D E D FOR USE OF 6 - L I ( 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 . 

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

3 6 U P T O 2 0 . O MEV 1 5 . O X 1 I T Y C , C O C E V A BOL 7 9 2 0 9 9 F 

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

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

3 7 UP TO 1 6 . 0 MEV I S . X 2 P R C Z H A N G 0 E N A I I P M 6 7 3 0 I 6 F 

Q : E N E R G Y - A N G U L A R S P E C T R U M OF ( N . N ' A ) . 
NO S A T I S F A C T O R Y ANO C O M P L E T E E X P E R I M E N T A L R E S U L T S . 

0 : R E S E A R C H ON M E C H A N I S M OF N U C L E A R I N T E R A C T I O N 
B E T W E E N N E U T R O N ANO L I G H T N U C L E I . 

M : NEW R E Q U E S T . 

3 L I T H I U M 6 O E U T E R O N E N E R G Y - A N C L E D I F F . N E U T R O N • E M I S S I 0N CROSS S E C T I O N 

3 6 UP TO l O . O MEV 5 . O X 1 FR C . A . P H I L I S BRC 6 I 2 0 6 3 F 

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

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

3 9 UP TO 1 0 . 0 MEV I S . O X 1 FR C . A . P H I L I S BRC 6 3 2 0 0 1 F 

0 : S T R U C T U R E S A R O U N D 0 . 3 S . 1 . 0 , 2 . 0 ANO 2 . 4 MEV 
TO BE P R E C I S E D 

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

3 L I T H I U M 7 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 

4 0 1 0 . 0 MBV S O . O MEV I O . O X 3 J A P S . C H I B A J A E 6 7 2 0 1 S F 

0 : C O M P A R I S O N B E T W E E N E X P E R I M E N T S ANO C A L C U L A T I O N S . 
ANO FOR I N T E RC OMP A R I SON OF E X P E R I M E N T S 

A : A N G U L A R D I S T R I B U T I O N I S A L S O W A N T E D 
0 : NO D A T A A B O V E I S MEV 
M : NEW R E Q U E S T . 

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

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

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

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

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

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

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

4 3 UP TO 1 5 . 0 MEV 1 5 . O X I CCP I . N . C O L O V I N KUR 7 2 4 0 0 6 F 

0 : C R O S S S E C T I O N FOR 0 . 4 7 6 MEV L E V E L R E Q U I R E D . 
0 : N E U T R O N I C S C A L C U L A T I O N S ANO E N E R G Y D E P O S I T I O N . 

4 4 2 . 0 0 MEV 1 4 . 0 MEV 5 . O X I I N O V . R . N A R C U N D K A R TRM 8 3 3 0 4 S F 

A : E N E R G Y S T E P S O . S MEV 
0 : F U S I O N B L A N K E T N E U T R O N I C S 

4 5 6 . 0 0 M E V 1 5 . 0 MEV 1 0 . O X I J A P K . S H I B A T A J A E 6 7 2 0 1 0 F 
S . C H I B A J A E 

Q : TO E S T I M A T E N E U T R O N S P E C T R A I N B L A N K E T P R E C I S E L Y 
A : C R O S S S E C T I O N FOR S E C O N D L E V E L I S W A N T E D 
0 : L A R G E D I S C R E P A N C Y B E T W E E N TN L ANO O T H E R D A T A 
M : NEW R E Q U E S T . 
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3 L I T H I U M 7 I N E L A S T I C C R O S S S E C T I O N ( C O N T I N U E O ) 

4 6 l O . O M e v S O . O MEV S . C H I BA J A E 

C O M P A R I S O N B E T W e e N E X P E R I M E N T S ANO C A L C U L A T I O N S . 
A N O FOR I N T E R C O M P A R I S O N OF E X P E R I M E N T S 
A N G U L A R D I S T R I B U T I O N I S A L S O W A N T E D 
NO D A T A A B O V E I S MEV 
NEW R E Q U E S T . 

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

4 7 I . 0 0 MEV 2 0 . O MEV C . C O C E V A 

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

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

UP TO 1 S . O MEV T . D . B E Y N O N 
R . H A N C O X 

B I R 
C U L 

E V A L U A T I O N R 6 0 U I R B M B N T . I N P R O G R E S S 
FOR E U R O P E A N F U S I O N F I L E ( E F F ) 

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

4 9 9 . 0 0 MEV 1 S . O MEV I , N . G O L O V I N 

Q : GAMMA RAY P R O D U C T I O N C R O S S S E C T I O N S A N D GAMMA RAY 
S P E C T R A A R E R E Q U I R E D . 

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

3 L I T H I U M 7 

UP TO I 9 . O MEV J . O A R V A S 
H . B R O C K M A N N 

J U L 

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

S I UP TO 1 S . O MEV I . N . G O L O V I N 

Q : S E C O N D A R Y E N E R G Y ANO A N G U L A R D I S T R I B U T I O N S A T 
1 4 TO I S MEV R E Q U I R E D . 

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

S 2 6 . 0 0 MEV I S . O MEV C . C O C E V A 7 9 2 1 0 2 F 

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

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

S 3 2 . 0 0 M e v 1 5 . 0 ME V A . T A K A H A S H I 
K . M A K I H I T 

6 3 2 0 3 7 F 

E N E R G Y • A N C L E D I F F E R E N T I A L C R O S S S E C T I O N S FOR T O T A L 
N E U T R O N E M I S S I O N R E Q U I R B O . 
H I G H E R A C C U R A C Y I S R E Q U I R E D F R O M D E S I G N S T U D Y 
N E U T R O N T R A N S P O R T A N O T R I T I U M P R O D U C T I O N 
C A L C U L A T I O N S . 
A N G U L A R 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 S C A T T E R E D 
N E U T R O N S FOR A L L A V A I L A B L E 0 1 S C R E T E L E V E L S A L S O 
R E Q U I R E D . 
E M I S S I O N S P E C T R U M I N LOW S E C O N D A R Y E N E R G Y R E G I O N 
NOT M E T FOR 7 TO 1 2 MBV 
M O D I F I E D ( P A R T I A L L Y F U L F I L L E D ) . 

5 4 l O . O MEV S O . O MEV 

C O M P A R I S O N B E T W E E N E X P E R I M E N T S A N D C A L C U L A T I O N S . 
A N D FOR I N T E R C O M P A R I SON OF E X P E R I M E N T S 
NO O A T A A B O V E I S MEV New RBQUeST. 

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

SS S . S O MEV 1 5 . 0 MEV C . C O C E V A 

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

3 L I T H I U M 7 

56 a.00 Mev 15.0 MEV C . C O C E V A 

( N , D ) C R O S S S E C T I O N . 
A L S O P A R T I A L C R O S S S E C T I O N S FOR R E S I D U A L N U C L E U S 
I N G R O U N D S T A T E A N D F I R S T E X C I T E D S T A T E N E E D B D . 
B L A N K E T C A L C U L A T I O N S I N F U S I O N R E A C T O R S . 

s s s s B s s t i s s s a t s a s a s t s i s s B s t s s t t s s s s s i a s a s s s t s s s s s s 
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3 L I T H I U M 7 N E U T R O N 

5 7 4 . O O MEV I S O MEV 2 0 . 0 % I TV C . C O C E V A 

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

3 L I T H I U M 7 

I . N . G O L D V I N 

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

1 0 . 0 MEV I . N . G O L O V I N 

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

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

T . 0 . B E V N O N 

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

FOR E U R O P E A N F U S I O N F I L E I E F F ) 

4 . 0 0 MEV J A P A . T A K A H A S H I 

I N , N T ) C R O S S S E C T I O N . 
N E U T R O N S P E C T R A W I T H 15 P E R C E N T A C C U R A C Y A L S O 
R E O U I R E D . 
T R I T I U M B R E E D I N G AND E N E R G Y D E P O S I T I O N 
C A L C U L A T I O N S . 
MET FOR 1 3 TO I S MEV 
MOD I F I E O ( P A R T I A L L Y F U L F I L L E D ) . 

6 . O O MEV USA P E E L L E ORL 8 6 1 0 7 9 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 : 2 0 0 K E V . 
N E E D 1 5 P E R C E N T A C C U R A C Y FOR E S T I M A T I O N OF GAS 

P R O D U C T I O N . 
0 : FOR A P O S S I B L E L I C O O L E D F A S T R E A C T O R D E S I G N . 
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 BY N E A N O C . SEE A P P E N D I X A . 

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

PRC Z H A N G B EN A I I PM 8 7 3 0 1 9 F 

E N E R G Y - A N G U L A R S P E C T R U M OF ( N . N ' A ) . 
NO S A T I S F A C T O R Y ANO C O M P L E T E E X P E R I M E N T A L R E S U L T S . 
R E S E A R C H ON M E C H A N I S M OF N U C L E A R I N T E R A C T I O N 
B E T W E E N N E U T R O N ANO L I G H T N U C L E I . 
NEW R E Q U E S T . 

3 I I T H I U M 7 E N E R G Y - A N C L E D I F F . N E U T R O N - E M 1 S S I 0 N C R O S S S E C T I O N 

l O . O MEV C.A.PHILIS 
N E U T R O N S E M I T T E D PER N O N - E L A S T I C P R O C E S S 
S E C O N D A R Y E N E R G Y - A N G L E D I S T R I B U T I O N S R E Q U I R E D 

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

1 0 . 0 MEV C.A.PHILIS BRC 

0 : N E U T R O N S E M I T T E D P E R N O N - E L A S T I C P R O C E S S 
S E C O N D A R Y E N E R G Y - A N G L E D I S T R I B U T I O N S R E Q U I R E D 
S T R U C T U R E S A R O U N D 0 . 3 5 , l . O . 2 . 0 AND 2 . 4 MEV 
TO BE P R E C I S E D 

3 L I T H 1 U M 7 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 O S S S E C T I O N 

FR C . A . 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 . 

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

6 7 1 . OO MEV l O . O MEV USA S M I T H A N L 

I N C I D E N T E N E R G Y R E S O L U T I O N : 1 0 0 K E V . 
R E S O L U T I O N S H O U L D BE L E 1 0 0 K E V . 
FOR H I G H - T E M P E R A T U R E AND S P A C E S Y S T E M S . 
NEW R E Q U E S T . 

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

6 4 2 . 0 0 MEV I « . 0 MEV C C P I . N . G O L O V I N KUR 

0 : FOR 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 B E R Y L L I U M 9 D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N ( C O N T I N U E D ! 

6 9 2 . 0 0 MEV 2 0 . 0 MEV 5 . X 

I N C I D E N T E N E R G Y R E S O L U T I O N : I OO KEV . 
A C C U R A C Y S U F F I C I E N T TO P R O V I D E N O N - E L A S T I C C R O S S 

S E C T I O N TO S P E R C E N T . 
R E S O L U T I O N L E I O O K E V . 
FOR H I G H - T E M P E R A T U R E A N D S P A C E S Y S T E M S . 
NEW R E Q U E S T . 

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

I S . 0 MEV I S . 0 % I . N . C O L O V I N KUR 7 2 4 0 I 2 F 

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

7 1 1 . 6 0 MEV 1 S . O MEV 1 0 . 0 1 C . C O C E V A BOL 8 3 2 OS OF 

A L S O R E Q U I R E D D I F F E R E N T I A L C R O S S S E C T I O N AND 
E M I T T E D N E U T R O N S P E C T R A DOWN TO 0 . 2 M E V . 
R E S O L U T I O N OF E M I T T E D N E U T R O N E N E R G Y 2 0 . P E R C E N T 
OR O . S O M E V , W H I C H E V E R I S S M A L L E R . 
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 . 

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

7 2 2 . 0 0 MEV 1 0 . 0 MEV 5 . % 861047S 
5 P E R C E N T A C C U R A C Y ON D I S C R E T E I N E L A S T I C . 
1 0 P E R C E N T ON B R E A K U P S P E C T R U M . 
FOR H I G H - T E M P E R A T U R E A N D S P A C E S Y S T E M S . 
NEW R E Q U E S T . 

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

7 3 8 . 0 0 MEV I S . O MEV l O . O X J . D A R V A S 
H . B R O C K M A N N 

J U L 
J U L 

E N E R G Y D I S T R I B U T I O N OF GAMMA R A Y S R E Q U I R E D . 

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

7 4 3 . 0 0 MEV I S O MEV I S . O X I . N . G O L O V I N 7 2 4 0 1 S F 

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

4 B E R Y L L I U M 9 

1 S . 0 MEV 2 0 . 0 X F . F R O E H N E R 

A N G U L A R D I S T R I B U T I O N S A N D E N E R G Y S P E C T R A OF 
S E C O N D A R Y N E U T R O N S AND GAMMA R A Y S A L S O N E E D E D . 

RAO I AT I ON D A M A G E E S T I M A T E S . 

1 5 . 0 MEV I S . O X I . N . G O L O V I N 7 2 4 0 I 3 F 

0 : E N E R G Y AND A N G U L A R D I S T R I B U T I O N OF S E C O N D A R Y 
N E U T R O N S R E Q U 1 R E 0 . 

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

7 7 1 . 8 0 MEV 1 S . 0 MEV t o . O X C . C O C E V A BOL 8 3 2 0 4 9 F 

( N . 2 N 1 C R O S S S E C T I O N . 
A L S O R E O U I RED D I F F E R E N T I A L C R O S S S E C T I O N ANO 
S P E C T R A OF E M I T T E D N E U T R O N S DOWN TO 0 . 2 M E V . 
R E S O L U T I O N OF E M I T T E O N E U T R O N E N E R G Y 2 0 . P E R C E N T 
OR 0 . 5 M E V . W H I C H E V E R I S S M A L L E R . 
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 . 

7 8 2 . 0 0 MEV I 4 . O MEV S . O X V . R . N A R G U N D K A R 8 3 3 0 4 6 R 

A : E N E R G Y S T E P S O . S MEV 
0 : O A T A N E E D E D FOR F I S S I O N R E A C T O R ANO F U S I O N 

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

7 9 1 4 . 0 MEV 1 S . O MEV 3 . X 

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

1 5 . 0 MEV 5 . O X B . O U C H E M I N 

0 : N E U T R O N M U L T I P L I E R S 
M : NEW R E Q U E S T . 

1 6 . 0 MEV I S . X Z H A N G B E N A 1 I PM 

E N E R G Y - A N G U L A R S P E C T R U M OF ( N . 2 N I . 
NO S A T I S F A C T O R Y ANO C O M P L E T E E X P E R I M E N T A L R E S U L T S . 
R E S E A R C H ON M E C H A N I S M OF N U C L E A R I N T E R A C T I O N 
B E T W E E N N E U T R O N A N D L I G H T N U C L E I . 
NEW R E Q U E S T . 
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4 B E R Y L L I U M 9 E N E R G Y - A N C L E D I F F . N E U T R O N - E M I S S I 0 N C R O S S S E C T I O N 

8 2 1 . 7 0 MEV 1 5 . 0 MEV Y . S E K I 
A . T A K A H A S H I 

J A E 8 2 2 0 3 8 P 

E N E R G Y - A N G L E D I F F E R E N T I A L C R O S S S E C T I O N S FOR T O T A L 
N E U T R O N E M I S S I O N R E O U I R E O . 
C R O S S S E C T I O N S FOR T H E I N . 2 N I 
R E A C T I O N S A L S O R E O U I R E D BY A . T A K A H A S H I . 
3 % R E O U I RED FOR I N , 2 N I C R O S S S E C T I O N 
H I G H E R A C C U R A C Y I S R E O U I R E O F R O M D E S I G N S T U D Y 
B L A N K E T N E U T R O N I C S C A L C U L A T I O N S . 
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Q : M E A S U R E M E N T S R E C O M M E N D E D AT 6 , 8 , t O ANO 12 M E V . 
M : NEW R E Q U E S T . 

2 5 M A N G A N E S E SS E N E R G Y - A N G L E D I F F . A L P H A - P R O O U C T I O N C R O S S SECT. I O N 

2 4 7 6 . O O ME V 

2 6 I R O N 

Q : N E E D E D FOR R A D I A T I O N DAMAGE A S S E S S M E N T . 
( L A R S O N / O R N L ) 

M : NEW R E Q U E S T . 

2 0 . 0 MEV GA 

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

H Y D R O G E N O P E R A T I O N . ( D R I E M E Y E R / M O O ) 
NEW R E Q U E S T . 

2 6 I R O N T O T A L C R O S S S E C T I O N 

2 4 9 1 0 . 0 KEV 1 . 0 0 MEV M . N . N I K O L A E V F E I 7 1 4 0 0 3 R 

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

O B S E R V A T I O N OF P - W A V E R E S O N A N C E S I S W A N T E D . 
T R A N S M I S S I O N M E A S U R E M E N T S W I T H POOR R E S O L U T I O N B U T 

S T R O N G A T T E N U A T I O N OF THE P R I M A R Y B E A M A R E W A N T -
ED FOR M I N I M A CS M E A S U R E M E N T S . 

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

FOR S H I E L D I N G C A L C U L A T I O N N E E D S AND E V A L U A T I O N OF 
T H E T O T A L ANO C A P T U R E C R O S S S E C T I O N S FOR F A S T 
R E A C T O R C A L C U L A T I O N S . 

C O M P A R I S O N OF T H E S AND P - W A V E L E V E L D E N S I T I E S I S 
VERY I N T E R E S T I N G F R O M T H E P O I N T OF V I E W OF L E V E L 
D E N S I T Y P A R I T Y D E P E N D E N C E C O N F I R M A T I O N . 

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

2 SO 2 6 . 3 MV 2 0 . 0 MEV I N O S . B . G A R G T R M 7 5 3 0 3 4 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 6 I R O N 
: : : : s : ; i : i : : i : : i ! ; ; t 9 : t i : i : : : : : : : : : : 

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 
11 : : : i i i : : s : i : : : i : : 

2 5 1 5 . O O MEV 

A : E N E R G Y R E S O L U T I O N - TO A T L E A S T R E S O L V E 
I N T E R M E O I A T E S T R U C T U R E . 

0 : FOR 0 F E ANO RRT N E E D S . 

2 5 2 5 0 0 . EV 5 . O O MEV F R M . S A L V A T O R E S CAO 

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

2 2 



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

2 5 3 UP TO R . H A N C O X 

0 : E V A L U A T I O N R E O U I R E M E N T . I N P R O G R E S S 
FOR E U R O P E A N F U S I O N F I L E ( E F F ) 

2 5 4 UP TO 2 0 . 0 ME V S . B . G A R C TRM 7 5 3 0 3 S 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 . 

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 5 5 UP TO M . S A L V A T O R E S 7 0 2 0 0 7 R 

F I N E S T R U C T U R E B E L O W 2 MEV W A N T 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 . 

2 5 6 9 0 0 . KEV M . N . N 1 K O L A E V 7 1 4 0 0 4 R 

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

I N THE R E G I O N B E L O W 3 MEV A V E R A G E C H A R A C T E R I S T I C S 
OF S T R U C T U R E I N THE C R O S S S E C T I O N ARE W A N T E D FOR 
E V A L U A T I O N OF S E L F S H I E L D I N G . 

T R A N S M I S S I O N M E A S U R E M E N T S U S I N G T H E S E L F -
I N D I C A T I O N M E T H O D W I T H D E T E C T I O N OF GAMMA R A Y S 
F R O M I N E L A S T I C S C A T T E R I N G ARE 0 E S 1 R E 0 . 

M E A S U R E M E N T S S H O U L D E X T E N D TO P R I M A R Y - B E A M 
A T T E N U A T I O N DOWN TO 1 / 1 0 0 OR 1 / 1 O O O . 

C R O S S S E C T I O N FOR I N E L A S T I C R E M O V A L B E L O W F I S S I O N 
T H R E S H O L D OF U - 2 3 8 W A N T E D W I T H S . O P E R C E N T 
A C C U R A C Y . 

L E V E L E X C I T A T I O N C R O S S S E C T I O N D E S I R E D W I T H 10 
P E R C E N T A C C U R A C Y . 

SEE G E N E R A L C O M M E N T S I N THE I N T R O D U C T I O N . 

2 5 7 2 . 0 0 MEV 

0 : TO R E S O L V E S P E C T R A M E A S U R E M E N T S F R O M S T A I N L E S S 

2 6 I R O N N E U T R O N E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

1 0 . 0 ME V J . L . R O W L A N D S 
J . B U T L E R 

6 9 2 0 9 8 R 

A C C U R A C Y R E Q U I R E D I S S P E R C E N T TO 4 MEV 
5 TO 10 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 . 
F U R T H E R M E A S U R E M E N T S M I G H T BE R E Q U I R E D 

2 5 9 UP TO 4 . 0 0 MEV . K U E S T E R S 7 9 2 2 0 S R 

2 6 0 4 . 0 0 MEV 1 5 . 0 MEV H . K U E S T E R S 7 9 2 2 0 6 R 

A : A C C U R A C Y OP S - 3 0 P E R C E N T R E Q U I R E D . 

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 

26 1 1OO. EV 1 . 0 0 MEV J . L . ROWL A N O S 

A C C U R A C Y R E Q U I R E D 10 P E R C E N T TO 1OO K E V , 
2 0 . P E R C E N T A B O V E . 

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

262 100. EV M . S A L V A T O R B S 6 9 2 1 0 4 R 

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

2 6 3 s o o . ev A . N . N I K O L A E V 7 1 A 0 0 5 R 

D E S I R A B L E TO USE E X P E R I M E N T A L M E T H O D S W H I C H ARE 
NOT VERY S E N S I T I V E TO S E L F - S H I E L D I N G AND TO 
C A P T U R E - A F T E R ' S C A T T E R I N G E F F E C T S . 

2 O P E R C E N T A B O V E 1 0 0 KEV WOULD BE V E R Y U S E F U L . 
S E E G E N E R A L C O M M E N T S I N THE I N T R O D U C T I O N . 
F I R S T P R I O R I T Y B E C A U S E I T I S D I F F I C U L T TO E V A L U A T E 

THE I R O N C A P T U R E C R O S S S E C T I O N TO R E Q U E S T E D 
A C C U R A C Y FROM M A C R O S C O P I C E X P E R I M E N T S O N L Y . 

2 6 4 2 5 . 3 MV 2 0 , O ME V S . 8 . 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 AL C A L C U L A T I O N S . 

2 6 5 2 5 . 3 MV R . H A N C O X 7 6 2 2 4 6 F 

0 : E V A L U A T I O N R E Q U I R E M E N T . 
I N P R O G R E S S FOR E U R O P E A N F U S I O N F I L E ( E F F ) 

2 6 6 6 . O O MBV Z H A N G B E N A t 

G A M M A - R A Y E N E R G Y R E G I O N 1 0 - 2 2 M 6 V . 

R A D I A T I V E C A P T U R E C R O S S - S E C T I 0 N . 

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

A C C U R A C Y 8 - 1 0 X . 
R E S E A R C H ON R E A C T I O N M E C H A N I S M ANO N U C L E A R T E C H -
N O L O G Y . 
NEW R E Q U E S T . 

2 3 



25 MANGANESE 55 N E U T R O N C A P T U R E C R O S S S E C T I O N ( C O N T I N U E D ) 

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

N E U T R O N C A P T U R E GAMMA RAY S P E C T R U M 

2 6 7 6 . 0 0 MEV PRC Z H A N G B E N A I 6 7 3 0 3 0 R 

G A M M A - R A Y E N E R G Y R E G I O N 1 0 - 2 2 M E V . 
G A M M A - R A Y S P E C T R U M . 
NO S A T I S F A C T O R Y E X P E R I M E N T A L O A T A A V A I L A B L E . 
A C C U R A C Y 1 S • 2 0 % . 
R E S E A R C H ON R E A C T I O N M E C H A N I S M ANO N U C L E A R T E C H -
N O L O G Y . 
NEW R E Q U E S T . 

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

2 6 6 2 5 . 3 MV B . O U C H E M I N SAC 6 9 2 0 9 6 R 

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

T H A N I MEV AND 5 0 0 KEV 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 . 
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 . 

2 6 9 UP TO 1 0 . O MEV M . S A L V A T O R E S 8 3 2 0 1 1 R 

Q : GAMMA S P E C T R U M R E Q U I R E D . 
0 : F A S T R E A C T O R C A L C U L A T I 0 N S . 

E N E R G Y O I F F . P H 0 T 0 N - P R 0 D U C T I 0 N C R O S S S E C T I O N 

2 7 0 1 . O O MEV CCP l . N . G O L O V I N KUR 7 9 4 0 1 2 F 

0 : FOR G A M M A - 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 , 

N E U T R O N 

2 7 1 UP TO R . H A N C O X 7 2 2 1 0 6 F 

0 : E V A L U A T I O N R E Q U I R E M E N T . 
I N P R O G R E S S FOR E U R O P E A N F U S I O N F I L E ( E F F ) 

N E U T R O N E N E R G Y - A N G L E O I F F . N E U T R O N • E M I S S ! O N C R O S S S E C T I O N 

2 7 2 UP TO 1 5 . 0 MEV Y . S E K I J A E 

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

2 7 3 UP TO J A P A . T A K A H A S H I 

E N E R G Y - A N G L E D I F F E R E N T I A L C R O S S S E C T I O N S FOR 
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 A R E 
E S P E C I A L L Y W A N T E D . 
N E U T R O N T R A N S P O R T C A L C U L A T I O N S . 
NOT MET FOR LOW E N E R G Y P A R T OF E M I S S I O N S P E C T R U M 
M O D I F I E D ( P A R T I A L L Y F U L F I L L E D ) . 

2 7 4 6 . O O M E V U S A B E R K 

N E U T R O N 

0 : M E A S U R E M E N T S R E C O M M E N D E D AT 6 , 8 , 1 0 , 1 2 AND 14 M E V . 
M : NEW R E Q U E S T , 

2 7 5 UP TO M , S A L V A T O R E S CAD 

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

2 7 6 UP TO R . H A N C O X 

0 : E V A L U A T I O N R E Q U I R E M E N T . 
I N P R O G R E S S FOR E U R O P E A N F U S I O N F I L E ( E F F ) 

GER H . K U E S T E R S 

N E U T R O N 

R . H A N C O X 

0 : E V A L U A T I O N R E Q U I R E M E N T , 
I N P R O G R E S S FOR E U R O P E A N F U S I O N P I L E ( E F F ) 

1 5 . 0 MEV M . S A L V A T O R E S CAD 

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

2 4 



N E U T R O N ( C O N T I N U E O ) 

H . K U E S T E R S 

2 6 I R O N 5 4 C A P T U R E C R O S S S E C T I O N 

2 5 . 3 MV 3 . O O MEV 7 9 2 0 0 7 R 

A : Q U O T E D U N C E R T A I N T Y A T TWO 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 . 

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 . S E E A P P E N D I X A . 

2 6 I R O N 5 4 N E U T R O N 

2 5 . 3 MV 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 D E V I A T I O N S . 
0 : 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 . 

2 6 I R O N 5 4 N E U T R O N 

N E U T R O N 0 0 S I ME TRY GROUP 8 1 2 0 0 6 R 

0 : FEW E X P E R I M E N T A L O A T A E X I S T AND C U R R E N T 
E V A L U A T I O N S ARE H E A V I L Y B A S E D ON C A L C U L A T I O N S . 
NEW ANO S U P P L E M E N T A R Y M E A S U R E M E N T S A R E R E Q U E S T E D 

2 6 4 UP TO 2 0 . 0 MEV 2 0 . Q % 2 FR J . P . G R O U I L L E R CAD 8 7 2 0 2 8 R 

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

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

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

2 6 I R O N 5 6 N E U T R O N C A P T U R E C R O S S S E C T I O N 

2 6 5 1 0 . 0 KEV 1 . 0 0 MEV I U S A H E M M I G DOE 8 2 1 0 3 3 R 

A : E N E R G Y A V E R A G E D A C C U R A C Y TO 1 0 - 1 5 P E R C E N 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 O C A N D N E A N D C . SEE A P P E N D I X A . 

2 6 I R O N 5 6 N E U T R O N S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N B E L O W ) 

2 6 6 1 . O O K E V BOWMAN N B S 

E L E C T R O N E X C I T A T I O N OR R E M O V A L I N O U C E D BY S U D D E N 
A C C E L E R A T I O N OF N U C L E U S I N N E U T R O N - N U C L E U S 
S C A T T E R ( N . N ' E ) . 

I NC I D E N T E N E R G Y R E S O L U T I O N : 3 0 . P E R C E N T . 
N E U T R O N S P E C T R U M C A L C U L A T I O N S . 

2 6 I R O N 5 6 R E S O N A N C E P A R A M E T E R S 

2 6 7 6 0 0 . EV I . O O MEV F U ORL 8 6 1 0 6 6 R 

Q : E N E R G Y R E Q U E S T E D I S A M A X I M U M V A L U E O N L Y . 
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 . 
M : NEW R E Q U E S T . 

2 6 I R O N 5 6 N E U T R O N C A P T U R E C R O S S S E C T I O N 

2 6 8 2 5 . 3 MV 3 . 0 0 MEV 8 3 2 0 0 3 R 

2 8 9 3 0 . 0 K E V 

0 : 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 : F A S T R E A C O R F U E L C Y C L E C A L C U L A T I O N . 

I M P O R T A N T R E A C T I O N L E A D I N G TOWARD P R O D U C T I O N OF 
L O N G - L I V E D R A D I O N U C L I D E 6 0 - F E ( 1 . 4 9 * 1 O * * 6 Y R ) : 
5 8 - F E ( N . G A M M A | 5 9 - F E ( N . G A M M A I 6 0 - F E . 

NEW R E Q U E S T . 

2 9 0 1 . 0 0 EV 2 0 . 0 MEV HUN E . M . Z S O L N A Y 
E . J . S Z O N D I 

B T U 
B T U 

6 7 3 0 0 8 R 

T H E R E ARE S E V E R A L D I S C R E P A N C I E S I N THE F I L E 3 
( C R O S S S E C T I O N O A T A ) OP THE I R D F 6 5 . 
THE C R O S S S E C T I O N D A T A S H O U L D BE A V A I L A B L E I N 
THE 6 4 0 G R O U P S S A N D - 1 I E N E R G Y S T R U C T U R E ( 4 5 
G R O U P S / D E C A D E B E L O W 1 M E V , 0 . 1 MEV S T E P A B O V E ) ; 
T H E C O R R E S P O N D I N G C O V A R I A N C E I N F O R M A T I O N S H O U L D 
BE G I V E N I N NOT L E S S T H A N 1 5 * 1 5 C R O U P S S T R U C T U R E . 
RAO I A T I ON D A M A G E I N V E S T I G A T I O N ; N E U T R O N R E A C T O R 
D O S I M E T R Y . S H O U L D BE I N C L U D E D I N NEW E D I T I O N OP 
I RDF - 6 5 . 
NEW R E Q U E S T . 

2 5 



2 6 I R O N 6 8 C A P T U R E C R O S S S E C T I O N ( C O N T I N U E D ) 

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

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

2 9 1 2 S . 3 MV USA C H E N G 

R A D I O A C T I V E T A R G E T 4 4 . S DAY 
L O N G - L I V E D A C T I V A T I O N P R O D U C T . 6 0 - F E 

( 1 . 4 9 X 1 0 * * 6 Y R ) , P R O D U C E D . 
S 6 - F E ( N . G A M M A ) 5 9 - F E ( N , G A M M A ) 6 0 - F E M U L T I P L E 

R E A C T I O N S ARE I M P O R T A N T FOR THE A S S E S S M E N T OF 
W A S T E D I S P O S A L FOR I R O N - B A S E D B L A N K E T M A T E R I A L S . 

NEW R E Q U E S T . 

2 7 C O B A L T SB N E U T R O N C A P T U R E C R O S S S E C T I O N 

2 9 2 O . S O EV B E T 

0 : 9 . 1 5 HR I S O M E R 
R E S O N A N C E I N T E G R A L N E E D E D . 

0 : FOR I N T E R P R E T A T I O N OF 5 8 - N I ( N . P ) F L U E N C E 
M O N I T O R D A T A . 

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

1 . 0 0 KEV 

1 O . O MEV 

1 0 . 0 MEV 

2 0 . 0 MEV 

U S A S M I T H 

1 . 0 0 MEV 

A C T I V A T I O N I S R E Q U I R E D . 
TO GROUND ANO M E T A S T A B L E S T A T E S . 
FOR U S E A S A F L U E N C E M O N I T O R . 
NEW R E Q U E S T . 

USA S M I T H 

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 B L E S T A T E S . 
A C C U R A C Y R A N G E 1 5 . TO 2 0 . P E R C E N T . 
FOR U S E AS A F L U E N C E M O N I T O R . 
NEW R E Q U E S T . 

J . P . G R O U I L L E R 

L M F B R F U E L C Y C L E C A L C U L A T I O N S 
NEW R E Q U E S T , 

8 7 2 0 2 9 R 

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

2 7 C O B A L T 5 9 

EUR N E U T R O N D O S I M E T R Y GROUP 6 1 2 0 1 0 R 

0 : M E A S U R E D UP TO 2 4 ME V . E X T E N S I O N TO 4 0 M E V R E Q U I R E D 
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 

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

2 7 C O B A L T 5 9 

S . O X 2 EUR N E U T R O N D O S I M E T R Y GROUP GEL 8 1 2 C 0 9 R 

0 : 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 

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

2 7 C O B A L T 6 0 N E U T R O N 

USA CHENG GA 

R A D I O A C T I V E T A R G E T 5 . 2 7 YR 
L O N G - L I V E D A C T I V A T I O N P R O D U C T , 6 0 - F E 

( 1 . 4 9 X 1 0 * * 6 Y R ) . P R O D U C E D . 
NEW R E Q U E S T , 

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

2 5 . 3 MV I N D S . B . G A R G TRM 7 5 3 0 3 7 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 6 



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

3 0 0 1 0 0 . K E V 1 5 . 0 MEV S . % 2 USA S M I T H 
H E M M I C 

7 2 1 0 4 8 R 

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

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

3 0 1 S O O . EV 5 . 0 0 MEV 1 0 . O X I FR M . S A L V A T O R E S CAD 

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

8 3 2 0 1 0 R 

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

3 0 2 2 0 . 0 MEV 3 . O X 2 I N D S . 8 . C A R G T R M 7 S 3 0 3 8 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 . 

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

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

3 0 3 4 . 0 0 MEV U S A H E M M I G 0 OE 6 6 1 0 2 4 R 

T O T A L I N T E G R A L O V E R 4 P I R E Q U I R E D . 
S P E C T R A A T S E V E R A L A N G L E S I F S I G N I F I C A N T L Y 

A N I S O T R O P I C . 
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 O . P E R C E N T . 
D E L T A E ( N ' ) * 1 0 P E R C E N T . 
E N E R G Y R E S O L U T I O N R E Q U I R E D TO D E T E R M I N E M A J O R 

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

3 0 4 UP TO M . S A L V A T O R E S CAO 

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 . 

7 0 2 0 0 6 R 

2 8 N I C K E L E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

3 0 5 UP TO 7 . O O MEV J . L . R O W L A N D S 

A C C U R A C Y R E O U I RED S . O P E R C E N T B E L O W 4 . 0 M E V . 
5 . 0 TO 1 0 . O 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 . 
POR F A S T R E A C T O R S . 

3 0 6 UP TO 4 . 0 0 MEV GER H . K U E S T E R S 7 9 2 2 I 1R 

3 0 7 4 . O O MEV GER H . K U E S T E R S K F K 

A : A C C U R A C Y OF 5 - 3 0 P E R C E N T R E Q U I R E D . 

7 9 2 2 5 1 R 

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

3 0 8 1 0 O . EV 1 . 0 0 MEV J . L . R O W L A N D S W I N 

A C C U R A C Y R E Q U I R E D 1O P E R C E N T TO 1OO K E V . 
2 0 . 0 P E R C E N T A B O V E 

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

6 9 2 1 2 6 R 

3 0 9 2 5 . 3 MV 3 0 0 . KEV 

3 10 1 0 0 . E V 

GER F . F R O E H N E R 6 9 2 1 3 I R 

H I G H R E S O L U T I O N R E S O N A N C E C R O S S S E C T I O N S ANO 
M U L T I L E V E L P A R A M E T E R I S A T I O N W A N T E D . R A D I A T I O N 
W I D T H S S H O U L D BE A C C U R A T E TO 1 O P E R C E N T OR B E T T E R 
FOR B R O A D S L E V E L S AND 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 . 

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 . 
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 . 

3 1 1 2 6 . 3 MV 2 0 . O MEV I NO S . B . G A R G T R M 7 5 3 0 3 9 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 . 

3 12 2 5 . 3 MV R . H A N C O X 7 6 2 2 4 9 F 

0 : E V A L U A T I O N R E Q U I R E M E N T . 
I N P R O G R E S S FOR E U R O P E A N F U S I O N F I L E ( E F F ) 

3 1 3 6 0 0 . K E V 1 0 . 0 MEV S . I I J I M A N I G 6 7 2 0 1 9 R 

Q : F I S S I O N ANO F U S I O N R E A C T O R C A L C U L A T I O N S 
A : E X I S T I N G O A T A FOR 6 0 0 K E V • 1 MEV A R E D I S C R E P A N T 

A B O U T 2 0 % 
0 : NO O A T A A R E A V A I L A B L E A B O V E 1 MEV 

E V A L U A T E D O A T A A R E A L S O D I S C R E P A N T BY A F A C T O R 
OF 2 A B O V E 1 MEV 

M : NEW R E Q U E S T . 

2 7 



2 8 N I C K E L N E U T R O N C A P T U R E C R O S S S E C T I O N [ C O N T 1 N U E O ) 

6 . O O MEV 1 6 . 0 MEV PRC Z H A N C B E N A I 8 7 3 0 2 2 R 

G A M M A - R A Y E N E R G Y R E G I O N 1 0 - 2 2 M E V . 
R A D I A T I V E C A P T U R E C R O S S • S E C T I O N . 
NO S A T I S F A C T O R Y E X P E R I M E N T A L D A T A A V A I L A B L E . 
A C C U R A C Y 8 - 1 O X . 
R E S E A R C H ON R E A C T I O N M E C H A N I S M AND N U C L E A R T E C H -
N O L O G Y . 
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 BY I N O C AND N E A N D C . S E E A P P E N D I X A . 

2 6 N I C K E L C A P T U R E GAMMA RAY S P E C T R U M 

3 1S 2 5 . 3 MV 6 0 0 . K E V 2 0 . X U S A H E M M I G 7 2 I 0 5 2 R 

A L L GAMMAS A R E OF I N T E R E S T . 
FOR S H I E L D I N G AND GAMMA H E A T I N G C A L C U L A T I O N S . 
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 16 6 . O O MEV 1 6 . 0 MEV I S . X PRC Z H A N C B E N A I 8 7 3 0 3 1 R 

G A M M A - R A Y E N E R G Y R E G I O N 1 0 - 2 2 M E V . 
G A M M A - R A Y S P E C T R U M . 
NO S A T I S F A C T O R Y E X P E R I M E N T A L D A T A A V A I L A B L E . 
A C C U R A C Y 1 5 - 2 0 X . 
R E S E A R C H ON R E A C T I O N M E C H A N I S M AND N U C L E A R T E C H -
N O L O G Y . 
NEW R E Q U E S T . 

2 6 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 

3 17 2 5 . 3 MV 1 5 . 0 MEV 1 O . O X B . D U C H E M I N 6 9 2 I 2 5 R 

GAMMA S P E C T R A R E Q U I R E D . 
E N E R G Y R E S O L U T I O N OF 2 S O KEV FOR GAMMA R A Y S L E S S 

T H A N 1 MEV AND SOO K E V FOR E N E R G I E S G R E A T E R 
T H A N 1 ME 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 . 
FOR F A S T R E A C T O R S H I E L D I N G C A L C U L A T I O N S . 
E V A L U A T I O N MAY BE S U F F I C I E N T . 

3 1 8 UP TO I O . O MEV 1 O . O X M . S A L V A T O R E S 

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

2 6 N I C K E L N E U T R O N 

3 19 UP TO 1 5 . 0 MEV 3 0 . O X R . H A N C O X 7 6 2 2 4 0 P 

E V A L U A T I O N R E Q U I R E M E N T . 
I N P R O G R E S S FOR E U R O P E A N F U S I O N F I L E ( E F F ) 

3 2 0 8 . O O MEV 2 0 . O MEV 1 5 . O X S . I I J I M A 

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

0 : D I S C R E P A N C Y B E T W E E N F R E H A U T ANO C A L C U L A T E D V A L U E S 
M : NEW R E Q U E S T . 

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

3 2 1 8 . 0 0 MEV 2 0 . 0 MEV 1 S . O X J A P S . I I J I MA 

2 6 N I C K E L 

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

0 : NO D A T A A V A I L A B L E . E X C E P T AT 15 MEV 
M : NEW R E Q U E S T . 

3 2 2 UP TO 1 5 . 0 MEV 1 O . O X FR M . S A L V A T O R E S CAO 

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 . 

7 0 2 0 l O R 

3 2 3 UP TO 1 5 . 0 MEV 2 0 . O X UK R . H A N C O X 

0 : E V A L U A T I O N R E Q U I R E M E N T . 
I N P R O G R E S S FOR E U R O P E A N F U S I O N F I L E ( E F P ) 

2 6 N I C K E L N , A L P H A 

3 2 4 UP TO 1 5 . 0 MEV 1 O . O X 1 FR M . S A L V A T O R E S CAO 

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 . 

7 3 2 0 4 4 R 

3 2 5 UP TO I S . O MEV 3 0 . O X UK R . H A N C O X 7 6 2 2 4 4 F 

0 : E V A L U A T I O N R E Q U I R E M E N T . 
I N P R O G R E S S FOR E U R O P E A N F U S I O N F I L E ( E P F ) 



2 6 N I C K E L N E U T R O N N . A L P M A ( C O N T I N U E O ) 

2 0 . O ME V 6 6 1 0 8 8R 

0 1 FOR 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 . 
M : NEW R E Q U E S T . 

2 8 N I C K E L 5 8 N E U T R O N C A P T U R E C R O S S S E C T I O N 

3 . 0 0 ME V 7 9 2 0 1 OR 

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 , 
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 . 

2 . O O MEV U S A C H E N G GA 

0 : P R O D U C T I O N OF L O N G - L I V E D R A D I O N U C L I D E , 
5 9 - N I | 7 . S » 1 0 « « 4 Y R ) . 

M ; NEW R E Q U E S T . 

8 6 1 1 7 6 F 

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 ANO N E A N O 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 O N 

J . B U T L E R W I N 

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

7 9 2 1 2 1 R 

2 0 . 0 MEV 3 0 . 0 ME V N E U T R O N D O S I M E T R Y GROUP GEL 8 1 2 0 1 2 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 

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

2 6 N I C K E L 5 6 

3 . 0 0 MEV 

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

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

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

0 : FOR N O R M A L I Z A T I O N OF A V E R A G E C O S S S E C T I O N S FOR 
DOS I ME TRY 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 . 
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 . 

N E U T R O N 0 0 S I ME TRY GROUP GEL 8 1 2 0 1 1 R 

0 : 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 

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

2 8 N I C K E L 5 9 N E U T R O N 

3 3 5 2 S . 3 MV 1 0 . 0 MEV B . G O E L K F K 

FOR N E U T R O N D A M A G E P R E D I C T I O N . 

3 3 6 5 . O O K E V U S A L A R S O N 

R A D I O A C T I V E T A R G E T 7 . 5 X ( 1 0 » « 4 ) Y R 
A L P H A C H A N N E L I S O P E N A T ZERO N E U T R O N E N E R G Y . 
I M P O R T A N T FOR H E L I U M P R O D U C T I O N . 
NEW R E Q U E S T . 

2 8 N I C K E L S 9 R E S O N A N C E P A R A M E T E R S 

3 3 7 2 5 . 3 MV U S A L A R S O N 8 6 1 0 9 1 R 

RAO I O A C T I V E T A R G E T 7 . 5 X ( 1 O • • 4 ) Y R 
E L A S T I C . G A M M A , A L P H A ANO P R O T O N W I D T H S . 
NEW R E Q U E S T . 

2 6 N I C K E L 6 0 N E U T R O N 

3 3 6 1 2 . 0 MEV U S A C H E N G 

0 : E V A L U A T I O N N E E D S ( H E T R I C K / O R N L ) . 
M : NEW R E Q U E S T . 

8 6 1 0 2 2 F 



2 8 N I C K E L 6 0 N E U T R O N I C O N T I N U E D ) 

3 3 9 1 2 . 0 MEV 2 0 . O MEV J A P S . I I J I MA 8 7 2 0 2 OP 

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

0 : NO E X P E R I M E N T A L D A T A 
M : NEW R E Q U E S T , 

2 8 N I C K E L 6 0 N E U T R O N E M I S S I O N C R O S S S E C T I O N 

3 4 0 1 2 , 0 MEV 2 0 . O ME V J A P S . I I J I MA 

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

M : NEW R E Q U E S T . 

2 8 N I C K E L 6 0 N E U T R O N 

2 0 . O MEV J . P . GROU I L L E R 8 7 2 0 3 0 R 

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

2 8 N I C K E L 6 O N E U T R O N 

3 4 2 7 . 0 0 MEV U S A CHENG 86 1 021F 
0 : E V A L U A T I O N N E E D S ( H E T R I C K / O R N L ) . 
M : NEW R E Q U E S T . 

2 8 N I C K E L 6 1 N E U T R O N 

3 4 3 1 0 . 0 MEV USA C H E N G 

L O N G - L I V E D A C T I V A T I O N P R O D U C T , 6 0 - F E 
( 1 . 4 9 X 1 0 * * 6 Y R ) , P R O D U C E D . 

NEW R E Q U E S T . 

2 8 N I C K E L 6 2 C A P T U R E C R O S S S E C T I O N 

3 4 4 2 5 . 3 MV 3 . 0 0 MEV 

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 . 
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 . 

U S A CHENG 

0 : P R O D U C T I ON OF L O N G - L I V E D R A D I O N U C L I D E , 6 3 - N I 
( 1 O O . 1 YR ) . 

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 BY I N O C AND N E A N D C . S E E A P P E N D I X A . 

2 6 N I C K E L 6 3 C A P T U R E C R O S S S E C T I O N 

U S A O E I 

Q : R A D I O A C T I V E T A R G E T 1 0 0 YR 
O : F L U X M O N I T O R F R O M C U ( N , P ) R E A C T I O N . 

2 6 N I C K E L 6 3 N E U T R O N N , A L P H A 

3 4 7 1 0 0 . KEV 1 5 . 0 MEV 2 0 . % U S A C H E N G GA 

R A D I O A C T I V E T A R G E T 1 0 0 YR 
LONG - L I V E D A C T I V A T I O N P R O D U C T , 

( 1 . 4 9 X 1 0 * * 6 Y R ) . P R O D U C E D . 
NEW R E Q U E S T . 

2 8 N I C K E L 6 4 N E U T R O N 

3 4 8 1 0 . 0 ME V 1 5 . 0 MEV 2 0 . % U S A C H E N G GA 6 6 1 1 1 9 F 

L O N G - L I V E D A C T I V A T I O N P R O D U C T . 6 3 - N I ( 1 0 0 . 1 Y R ) . 
P R O D U C E D . 

N E E D E D FOR THE A S S E S S M E N T OF A L L O W A B L E N I L E V E L 
I N S T R U C T U R A L A L L O Y S TO Q U A L I F Y A S LOW 
A C T I V A T I O N M A T E R I A L . 

NEW R E Q U E S T . 

2 9 C O P P E R G A M M A , N 

2 0 . O ME V 3 0 . % U S A CHENG 

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

H Y D R O G E N O P E R A T I O N . ( D R I E M E Y E R / M O D ) 
NEW R E Q U E S T . 

3 0 



2 9 C O P P E R N E U T R O N T O T A L C R O S S S E C T I O N 

3 5 0 t . O O KEV 2 . 0 0 MEV 1 . 0 % 2 USA CHENG 

M : NEW R E Q U E S T . 

3 S 1 1 3 . 0 MEV 1 5 . O MEV 1 . 0 % 2 USA CHENG 

0 : E V A L U A T I O N N E E D S ( Y O U N G / L A N L ) . 
M : NEW R E Q U E S T , 

2 9 C O P P E R E L A S T I C C R O S S S E C T I O N 

3 S 2 8 . 0 0 MEV 

3 S 3 1 3 . 0 MEV 

1 S . O MEV 1 0 . 0 % 

1 5 . 0 MEV 5 . 0 X 

CCP l . N . G O L O V I N 

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 . 

USA CHENG 

0 : E V A L U A T I O N N E E D S ( Y O U N G / L A N L ) . 
M : NEW R E Q U E S T . 

2 9 C O P P E R C A P T U R E C R O S S S E C T I O N 

3 5 4 6 . 0 0 MEV 1 6 . 0 MEV PRC Z H A N C B E N A I 8 7 3 0 2 3 R 

G A M M A - R A Y E N E R G Y R E G I O N 1 O • 2 2 M E V , 
RAO I AT I V E C A P T U R E C R O S S - S E C T I O N . 
NO S A T I S F A C T O R Y E X P E R I M E N T A L O A T A A V A I L A B L E . 
A C C U R A C Y 8 - 1 0 % . 
R E S E A R C H ON R E A C T I O N M E C H A N I S M ANO N U C L E A R T E C H -
N O L O G Y . 
NEW R E Q U E S T . 

2 9 C O P P E R N E U T R O N C A P T U R E GAMMA RAY S P E C T R U M 

3 5 5 6 . 0 0 MEV PRC Z H A N G B E N A I 8 7 3 O 3 2 R 

Q : G A M M A - R A Y E N E R G Y R E G I O N 1 0 - 2 2 M E V . 
GAMMA - RAY S P E C T R U M . 
NO S A T I S F A C T O R Y E X P E R I M E N T A L D A T A A V A I L A B L E . 

A : A C C U R A C Y 1 5 • 2 O %. 
0 : R E S E A R C H ON R E A C T I O N M E C H A N I S M ANO N U C L E A R T E C H -

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

2 9 C O P P E R N E U T R O N P H O T O N P R O D U C T I O N C R O S S S E C T I O N I N I N E L A S T I C S C A T . 

3 5 6 UP TO 1 5 . 0 MEV 1 5 . 0 % l . N . G O L O V I N KUR 7 2 4 0 3 3 F 

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

2 9 C O P P E R T O T A L P H O T O N P R O D U C T I ON C R O S S S E C T I O N 

3 S 7 5 0 0 . KEV 

2 9 C O P P E R 

CCP I , N , G O L O V I N 7 2 4 0 3 4 F 

Q : GAMMA RAY S P E C T R A A L S O W A N T E D . 
0 : GAMMA RAY H E A T . ' N G ANO S H I E L D I N G C A L C U L A T I O N S . 

3 5 6 UP TO 1 5 . 0 MEV 1 5 . 0 % CCP I . N . G O L O V I N KUR 

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

2 9 C O P P E R 

3 5 9 UP TO 1 5 . O MEV 1 5 . 0 % CCP I . N . G O L O V I N KUR 

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

2 9 C O P P E R 6 3 N E U T R O N 

3 6O UP TO USA D E I B E T 

0 : N E E D E D FOR LONG T E R M F L U X M O N I T O R , 

2 9 C O P P E R 6 5 

3 6 1 9 . 0 0 MEV 1 5 . 0 MEV 2 0 . % 1 USA CHENG 6 6 1 1 2 0 F 

L O N G - L I V E D A C T I V A T I O N P R O D U C T , 6 3 - N l ( 1 0 0 . 1 Y R ) . 
P R O D U C E D . 

C R I T I C A L FOR J U S T I F I C A T I O N FOR I S O T O P I C T A I L O R I N G 
OF C O P P E R TO M E E T LOWER R E S I D U A L A C T I V A T I O N 
C R I T E R I A . 

NEW R E Q U E S T . 



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

3 6 2 2 S . 3 MV 1 5 . 0 MEV 1 S , O X 2 I N D R . S H A N K A R S I N G H K A L 8 3 3 0 4 9R 

0 : FOR I M P U R I T I E S E S T I M A T I O N S I N T H E F U E L S 

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

3 6 3 2 5 . 3 MV 1 5 . 0 MEV 1 5 . O X 2 I NO R , S H A N K A R S I N G H K A L 8 3 3 0 5 0 R 

0 : FOR I M P U R I T I E S E S T I M A T I O N S I N T H E F U E L S 

3 0 Z I N C 6 4 N E U T R O N 

3 6 4 2 . 3 0 MEV 7 . 8 0 MEV 5 . O X 2 EUR N E U T R O N D O S I M E T R Y GROUP GEL 7 4 2 1 3 1 R 

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

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

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

3 0 Z I N C 6 4 N E U T R O N 

3 6 5 7 . 0 0 MEV 1 5 , 0 MEV 2 0 . % U S A C H E N G 

L O N G - L I V E D A C T I V A T I O N P R O D U C T , 
P R O D U C E D . 

NEW R E Q U E S T . 

6 3 - N I ( 1 0 0 . 1 Y R ) . 

3 0 Z I N C 6 6 

3 6 6 1 0 0 . K E V 1 5 . O MEV 2 0 . X USA C H E N G GA 8 6 1 1 2 2 

0 : L O N G - L I V E D A C T I V A T I O N P R O D U C T , 6 3 - N I ( 1 0 0 . 1 Y R ) , 
P R O D U C E D . 

M : NEW R E Q U E S T . 

3 2 G E R M A N I U M N E U T R O N T O T A L P H O T O N P R O D U C T I ON C R O S S S E C T I O N 

1 0 . 0 MEV 1 O . X U S A R O U S S I N 8 6 1 0 3 4 S 

0 : P H O T O N P R O D U C T I ON N E E D E D TO P R O P E R L Y I N T E R P R E T 
D E T E C T O R R E S P O N S E A B O V E T H E I N E L A S T I C T H R E S H O L D . 

M : NEW R E Q U E S T . 

3 6 K R Y P T O N 6 2 N E U T R O N 

3 6 8 1 1 . 0 MEV 1 5 . 0 ME V 2 0 . X USA C H E N G 

L O N G - L I V E D A C T I V A T I O N P R O D U C T , 8 1 - K R 
( 2 . 1 X 1 O * • 5 Y R ) . P R O D U C E D . 

NEW R E Q U E S T . 

3 6 K R Y P T O N 8 2 N E U T R O N 

3 6 9 1OO. KB V 1 S . O M E V 2 0 . X U S A C H E N G GA 

Q : L O N G - L I V E D A C T I V A T I O N P R O D U C T , 7 9 - S E 
( L E 6 5 OOO Y R ) , P R O D U C E D . 

M : NEW R E Q U E S T . 

3 6 K R Y P T O N 6 3 N . N A L P H A 

3 7 0 7 . O O MEV 1 5 . 0 MEV 2 0 . X USA C H E N G 

L O N G - L I V E D A C T I V A T I O N P R O D U C T . 
( L E 6 5 0 0 0 Y R ) . P R O D U C E D . 

NEW R E Q U E S T . 

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

3 7 1 1 . 0 0 MV 1 . 0 0 K E V 1 0 . X 
F E I N E R 

B E T 

0 : FOR F I S S I O N P R O D U C T A B S O R P T I O N C A L C U L A T I O N . 

3 6 K R Y P T O N 6 6 N E U T R O N 

3 7 2 l O . O MEV 1 5 . 0 MEV 2 0 . X U S A C H E N G GA 

Q : LONG - L I V E D A C T I V A T I O N P R O D U C T , 8 5 - K R 
( 1 0 . 7 2 Y R ) . P R O D U C E D . 

M : NEW R E Q U E S T . 



3 7 R U B I D I U M 8 4 

8 . 0 0 MEV 2 0 . 0 MEV PRC C A I O U N J I U 

0 : C R O S S S E C T I O N FOR 
NO D A T A . 
A C C U R A C Y 1 O - 2 0 % . 
0 0 S I ME TRY . 
NEW R E Q U E S T . 

A E P 8 7 3 0 4 3R 

6 4 R 8 ( N , 2 N ) 8 3 R 8 R E A C T I O N S . 

3 9 Y T T R I U M 8 9 T O T A L C R O S S S E C T I O N 

3 7 4 1 4 , 0 MEV 2 0 . 0 MBV USA 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 : SOO K E V . 
I M P O R T A N T F I S S I O N P R O D U C T . 
NEW R E Q U E S T . 

3 9 Y T T R I U M 8 9 C A P T U R E C R O S S S E C T I O N 

3 7 S 1 0 0 . KEV USA S M I T H 

E N E R G Y - A V E R A G E V A L U E S TO 1 0 P E R C E N T . 
N E E D E D TO C H E C K D I S C R E P A N T V A L U E S . 
NEW R E Q U E S T . 

8 6 1 0 2 8 R 

3 9 Y T T R I U M 8 9 N E U T R O N E N E R G Y - A N G L E O I F F . N E U T R 0 N - E M I S S I 0 N C R O S S S E C T I O N 

3 7 6 S . 0 0 MEV 2 0 . O MEV USA S M I T H 

D E T E R M I N E A N G L E - E N E R G Y S P E C T R A AT 2 MEV I N C I D E N T -
E N E R G Y I N T E R V A L S . 

NEW R E Q U E S T . 

3 9 Y T T R I U M 8 9 

3 7 7 UP TO 2 0 . O MEV USA S M I T H 

A : 10 P E R C E N T A C C U R A C Y S H O U L D BE SOUGHT TO T H R E S H O L D . 
M: NEW R E Q U E S T . 

3 9 Y T T R I U M 8 9 N E U T R O N 

3 7 8 UP TO 2 0 . 0 MEV USA S M I T H 

M : NEW R E Q U E S T . 

4 O 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 

3 7 9 S , 0 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 0 Z I R C O N I U M E N E R G Y D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

3 6 0 UP TO l . N . G O L O V I N KUR 7 2 4 0 3 8 F 

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

4 0 Z I R C O N I U M C A P T U R E C R O S S S E C T I O N 

3 8 1 2 5 . O MV 

3 8 2 2 5 . 3 MV 

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 . 
0 : C L A D ANO S T R U C T U R E M A T E R I A L 

B . O U C H E M I N 7 9 2 0 1 7 R 

A : Q U O T E D A C C U R A C Y AT 2 S T A N D A R D D E V I A T I O N S . 
0 : 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 

4 0 Z I R C O N I U M T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

1 5 . 0 MEV • 1 5 . 0 % 2 CCP l . N . G O L O V I N KUR 7 2 4 0 3 9 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 . 

1 5 . 0 MEV 1 Q . 0 % 1 FR B . D U C H E M I N SAC 7 9 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 AND SOO KEV FOR E N E R G I E S G R E A T E R T H A N 

Q U O T E D A C C U R A C Y AT 2 S T A N D A R D D E V I A T I O N S . 
0 : FOR S H I E L D I N G C A L C U L A T I O N S - E V A L U A T I O N MAY BE 

S U F P I C I E N T 



4 0 Z I R C O N I U M 

3 8 5 UP TO CCP 1 . N . GOL OV I N KUR 

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

7 2 4 0 4 0 F 

4 0 Z 1 R C O N I U M E N E R G Y - A N G L E O I F F . N E U T R 0 N - E M I S S I 0 N C R O S S S E C T I O N 

3 8 6 3 . 0 0 MEV USA F E I N E R 

3 8 7 3 . 0 0 MEV 

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

0 : FOR D E S I G N OF P R E S S U R I Z E D W A T E R R E A C T O R S U S I N G ZR . 

U S A 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 ( N ' ) « 1 0 P E R C E N T , 
N E E D E D FOR I F R - F B R C O N C E P T . 

6 7 1 0 0 4 R 

4 0 Z I R C O N I U M N E U T R O N 

3 6 6 UP TO I . N . G O L O V I N KUR 

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 0 4 1 F 

4 0 Z I R C O N I U M N E U T R O N 

3 6 9 UP TO CCP I . N . G O L O V I N KUR 

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

7 2 4 0 4 2 F 

4 0 Z I R C O N I U M N E U T R O N C A P T U R E R E S O N A N C E I N T E G R A L 

3 9 0 O . S O E V 
O E I 

3 9 1 0 . 6 0 EV 

E N E R G Y R E Q U E S T E D I S A M I N I M U M V A L U E O N L Y . 
S H I E L D E D I N T E G R A L S DOWN TO 0 . 4 T I M E S D I L U T E 

I N T E G R A L A L S O W A N T E D . 
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 . 

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 . 
O l C L A D ANO 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 9 3 N E U T R O N N , A L P H A 

3 9 2 1 0 0 . KEV USA C H E N G 

Q : R A D I O A C T I V E T A R G E T 1 . 5 3 X 1 0 « » 6 YR 
L O N G - L I V E D A C T I V A T I O N P R O D U C T , 9 0 - S R , ( 2 8 . 6 Y R ) , 

P R O D U C E D . 
M : NEW R E Q U E S T , 

4 0 Z I R C O N I U M 9 4 N E U T R O N 

3 9 3 7 . O O MEV USA CHENG 

L O N G - L I V E D A C T I V A T I O N P R O D U C T , 
( 1 . 5 3 X 1 O • • 6 Y R ) . P R O D U C E D . 

NEW R E Q U E S T . 

4 0 Z I R C O N I U M 9 4 N E U T R O N N . N A L P H A 

3 9 4 4 . 0 0 ME V 1 6 . 0 MEV U S A CHENG 8 6 1 1 2 9 F 

Q : L O N G - L I V E D A C T I V A T I O N P R O D U C T . 9 0 - S R . ( 2 6 . 6 Y R ) , 
P R O D U C E D . 

M : NEW R E Q U E S T . 

4 0 Z I R C O N I U M 9 5 C A P T U R E C R O S S S E C T I O N 

3 9 5 1 . 0 0 EV USA O E I S E T 

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 C R O S S S E C T I O N ANO R I W A N T E D . 
E N E R G I E S A B O V E 1 EV OF I N T E R E S T TO G I V E -

1 0 P E R C E N T I N R I I F CT t O O O B A R N S . 2 0 P E R C E N T 
I F 1 0 0 - 1 0 0 0 B A R N S . 

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



4 0 Z I R C O N I U M 9 5 N E U T R O N C A P T U R E C R O S S S E C T I O N ( C O N T I N U E 0 ) 

3 9 6 O . S O EV 

R A D I O A C T I V E T A R G E T 6 4 . O DAY 
T H E R M A L C R O S S S E C T I O N AND R I W A N T E D . 
A C C U R A C Y -

1 0 P E R C E N T I F S I G M A GT 1 0 0 B A R N S , 2 0 P E R C E N T 
I F 1 O - I 0 0 B A R N S . 

E N E R G I E S A B O V E 1 EV OF I N T E R E S T TO G I V E -
1 0 P E R C E N T I N R I I F GT 1 0 0 0 B A R N S , 2 0 P E R C E N T 
I F 1 0 0 - t O O O B A R N S . 

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

3 9 7 2 5 . 3 MV W . H . W A L K E R 6 9 1 8 0 2 R 

A C C U R A C Y R E Q U I R E D 2 0 B A R N S . 
F I S S I O N P R O D U C T , UNKNOWN C R O S S S E C T I O N . 

3 9 6 2 5 . 3 MV S . A . S K V O R T S O V 
O . A . M I L L E R 

7 0 4 0 0 3 N 

A L S O W A N T E D FOR . 0 6 EV I N C I D E N T N E U T R O N S . 
FOR A S S A Y OF U AND PU I N F U E L E L E M E N T S F R O M 

F I S S I O N P R O D U C T GAMMA R A D I A T I O N . 

4 1 N I OB I U M 9 2 N E U T R O N 

3 9 9 6 . 0 0 MEV 2 0 . 0 MEV C A I D U N J I U A E P 6 7 3 0 4 4 R 

0 : C R O S S S E C T I O N FOR 9 2 N B ( N . 2 N ) 9 1 ( M ) N B R E A C T I O N S . 
NO O A T A . 
A C C U R A C Y 1 0 - 2 0 % . 
DOS I M E T R Y . 
NEW R E Q U E S T . 

4 1 N I O B I U M 9 3 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 

4 0 0 2 5 . 3 MV 2 0 . O MEV I N D S . B . G A R G TRM 7 S 3 0 4 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 AL C A L C U L A T I O N S . 

4 1 N I OB I U M 9 3 N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

4 0 1 1 . 0 0 MEV J . D A R V A S 
H , B R O C K M A N N 

Q : 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 . 

4 0 2 3 . 0 0 MEV l . N . G O L O V I N KUR 

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 3 1 0 . 0 MEV 2 0 . 0 MEV A N L 8 6 1 0 3 2 F 

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 . 
R E S O L U T I O N C O N S I S T E N T W I T H O P T I C A L M O D E L . 
S U F F I C I E N T A C C U R A C Y TO P R O V I D E N O N - E L A S T I C C R O S S 

S E C T I O N TO 5 P E R C E N T ( I . E . , TO A N G L E • I N T E G R A T E 0 
V A L U E S OF A P R 0 X . 5 P E R C E N T ) . 

NEW R E Q U E S T . 

4 1 N I O B I U M 9 3 I N E L A S T I C C R O S S S E C T I O N 

4 0 4 UP TO F . H E G E D U E S 

F O R M A T I O N OF THE 1 6 . 1 Y E A R I S O M E R ( E ' 
FOR F A S T F L U X M E A S U R E M E N T S . 

6 9 2 I SSR 

= 2 9 K E V ) . 

4 O 5 U P T O J . O A R V A S 
H , B R O C K M A N N 

F O R M A T I O N OF 1 3 . 6 Y E A R I S O M E R W A N T E D . 
C A L C U L A T I O N OF H E A T G E N E R A T I O N AND R A D I O A C T I V E 

A F T E R H E A T . 

4 0 6 UP TO N E U T R O N D O S I M E T R Y GROUP 

Q : P R O D U C T I O N OF 3 . 7 Y E A R I S O M E R N E E D E D . 
0 : P R O M I S I N G F A S T N E U T R O N F L U E N C E M O N I T O R DUE TO LOW 

T H R E S H O L D E N E R G Y . 

4 0 7 U P T O 2 0 . O ME V I N O S . B . GARG TRM 7 S 3 0 4 4 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 AL C A L C U L A T I O N S . 

4 0 8 UP TO 1 5 . 0 MEV J . B U T L E R 
J . L . R O W L A N D S 

W I N 7 9 2 1 2 2 R 

D E T E C T O R FOR DAMAGE M O N I T O R I N G . 
E V A L U A T I O N R E Q U I R E D . MORE M E A S U R E M E N T S M I G H T 
BE N E E D E D NEAR T H R E S H O L D 



4 1 N 1 0 8 1 U M 9 3 N E U T R O N I N E L A S T I C C R O S S S E C T I O N ( C O N T I N U E D ) 

M . S A S A K I 
K . S A K U R A I 

P R O D U C T I O N OF 1 3 . 6 YR I S O M E R 
FOR N E U T R O N D O S I M E T R Y . 

U S A MC GAR R Y 

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 . 
R E A C T O R P R E S S U R E V E S S E L 0 0 S I ME 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 1 OS 6R 

4 11 UP TO 6 . 0 0 MEV M . S A L V A T O R E S CAO 

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

6 3 2 0 1 6 R 

4 12 2 . 0 0 MEV 3 . 5 0 MEV USA S M I T H A N L 

A C T I V A T I O N C R O S S S E C T I O N N E E D E D . 
A C C U R A C Y R A N G E 5 . TO 1 0 . P E R C E N T . 
TO R E S O L V E E V A L U A T I O N D I S C R E P A N C Y . 
NEW R E Q U E S T . 

4 13 1 0 . 0 K E V 1 0 . 0 MEV 

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

8 7 3 0 0 4 R 

2 0 . 0 MEV HUN E . M , Z S O L NAY 
E . J . S Z O N D I 

8 7 3 0 0 6 R 

1 . O O MEV 2 0 . 0 MEV 

Q : T H E R E ARE S E V E R A L D I S C R E P A N C I E S I N THE F I L E 3 3 
( C O V A R I A N C E D A T A ) OF THE I R 0 F 8 5 . 

A : T H E C R O S S S E C T I O N D A T A S H O U L D BE A V A I L A B L E I N 
T H E 6 4 0 G R O U P S SAND - I I E N E R G Y S T R U C T U R E ( 4 5 
G R O U P S / D E C A D E B E L O W 1 M E V . 0 . 1 MEV S T E P A B O V E ) ; 
THE C O R R E S P O N D I N G C O V A R I A N C E I N F O R M A T I O N S H O U L D 
BE G I V E N I N NOT L E S S T H A N 1 5 * 1 5 G R O U P S S T R U C T U R E . 

0 : R A D I A T I O N D A M A G E I N V E S T I G A T I O N ; N E U T R O N R E A C T O R 
0 0 S I ME T R Y , S H O U L D BE I N C L U D E D I N NEW E D I T I O N OF 

M : NEW R E Q U E S T . 

PRC C A I D U N J I U 8 7 3 0 4 1 R 

C R O S S S E C T I O N FOR 9 3 N B ( N , N ' ) 9 3 ( M ) N B 
NO D A T A I N THE 6 - 2 0 M E V N E U T R O N E N E R G Y R A N G E , 
E X C E P T 1 4 M E V . 
DOS I M E T R Y . 
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 BY I N D C AND N E A N D C . SEE A P P E N D I X A . 

4 1 N I 0 8 I U M 9 3 N E U T R O N E N E R G Y D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

UP TO 1 5 . 0 MEV 1 5 . 0% CCP I . N . G O L O V I N KUR 7 2 4 0 4 4 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 . 

4 1 N I OB I U M 9 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

4 17 1 0 0 . EV 1 0 0 . KEV 2 0 . 0 % UK J . L . R O W L A N D S W I N 

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

4 16 1 0 . 0 MEV 1 S . O MEV 1 5 . 0 % CCP I . N . G O L O V I N KUR 7 2 4 0 4 S F 

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

4 19 2 5 . 3 MV 2 0 . O MEV 3 . 0 % I ND S . B . CARC TRM 7 S 3 0 4 5 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 . 

4 2 0 1 0 0 . EV S O O . EV 2 0 . 0 % FR M . S A L V A T O R E S CAD 

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

6 3 2 0 0 6 R 

4 2 1 1 . O O MEV 1 4 . 0 MEV 1 5 . % USA C H E N G 8 6 1 1 8 0 F 

0 : P R O D U C T I O N OF L O N G - L I V E D 9 4 • N B | 2 . O 4 X 1 O « « 4 Y R ) 
A C T I V I T Y . 

M : NEW R E Q U E S T . 

4 2 2 UP TO 2 . 0 0 MEV 5 . % DOR B . B O E H M E R 
U . H A G E M A N N 

C O V A R I A N C E O A T A D E S I R A B L E . 
A C C U R A C Y NOT A C C H I E V E O , A S Y E T . 
R E A C T O R N E U T R O N D O S I M E T R Y . 
NEW R E Q U E S T . 

3 6 



4 1 N I O B I U M 9 3 N E U T R O N C A P T U R E C R O S S S E C T I O N ( C O N T I N U E D ) 

2 0 . O ME V HUN E , M . Z S O L N A Y 
E . J . S Z O N D I B T U 

6 7 3 0 0 9 R 

T H I S R E A C T I O N S H O U L D BE I N C L U D E D I N T H E I R D F - 6 S 
T H E C R O S S S E C T I O N O A T A S H O U L D BE A V A I L A B L E I N 
T H E 6 4 0 G R O U P S S A N D • I I E N E R G Y S T R U C T U R E ( 4 5 
G R O U P S / O E C A D E B E L O W 1 M E V , 0 . 1 MEV S T E P A B O V E ) ; 
T H E C O R R E S P O N D I N G C O V A R I A N C E I N F O R M A T I O N S H O U L D 
BE G I V E N I N NOT L E S S T H A N 1 5 * 1 5 G R O U P S S T R U C T U R E . 
R A D I A T I O N D A M A G E I N V E S T I G A T I O N ; N E U T R O N R E A C T O R 
DOS I M E T R Y . 
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 BY I N D C ANO 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 9 3 N E U T R O N P H O T O N P R O D U C T I O N C R O S S S E C T I O N I N I N E L A S T I C S C A T . 

1 . O O MEV GER J . O A R V A S 
H . B R O C K M A N N 

0 : E N E R G Y ANO A N G U L A R D I S T R I B U T I O N OF GAMMA R A Y S 
REOU I R E O . 

0 : R A D I A T I O N D A M A G E E S T I M A T E S , 

B . B O E H M E R 
U . H A G E M A N N 

6 7 3 0 0 t R 

C O V A R I A N C E D A T A D E S I R A B L E . 
A C C U R A C Y NOT A C C H I E V E D , A S Y E T . 
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 
NEW R E O U E S T . 

N I O B I U M 9 3 N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

CCP I . N . G O L O V I N KUR 7 2 4 0 4 6 F 

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

4 1 N I O B I U M 9 3 N E U T R O N E N E R G Y O I F F . P H 0 T 0 N - P R 0 D U C T I 0 N C R O S S S E C T I O N 

4 2 7 2 5 . 3 MV 2 0 . 0 MEV 8 6 1 0 3 0 F 

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

A C C U R A C Y S U F F I C I E N T TO C O N F I R M E N E R G Y C O N S E R V A T I O N 
TO 1 0 P E R C E N T . 

NEW R E Q U E S T . 

4 1 N I O B I U M 9 3 N E U T R O N 

I . N . C O L O V I N 7 2 4 0 4 7 F 

E N E R G Y AND A N G U L A R D E P E N D E N C E OF S E C O N D A R Y 
N E U T R O N S REOU I R E D . 

FOR 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 
E S T I M A T E S . 

N E U T R O N D O S I M E T R Y C R O U P GEL 7 4 2 1 3 3 R 

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

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

U N D E R C O N T I N U O U S R E V I E W 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 9 3 E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I O N C R O S S S E C T I O N 

1 3 . O MEV 1 0 . O X 2 J A P A . T A K A H A S H I OSA 6 3 2 0 4 3 F 

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

0 : FOR C A L C U L A T I O N OF THE N E U T R O N M U L T I P L I C A T I O N I N 
F U S I O N B L A N K E T S . 
MET FOR 14 MEV R E G I O N 

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

A S M I T H A N L 6 6 I 0 2 9 F 

A : D E T E R M I N E A N G L E - E N E R G Y S P E C T R A A T 2 MEV I N C I D E N T -
E N E R G Y I N T E R V A L S . 

M : NEW R E Q U E S T . 

N I O B I U M 9 3 N E U T R O N 

4 3 2 3 . 0 0 MEV 1 5 . 0 MEV 2 0 . O X 2 GER J . O A R V A S J U L 7 2 2 1 3 6 F 
H . B R O C K M A N N J U L 

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

3 7 



4 1 N I O B I U M 9 3 N E U T R O N ( CONT I NUEO } 

4 3 3 UP TO I , N . COLO V I N KUR 

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 0 4 6 F 

4 1 N I O B I U M 9 3 N E U T R O N N , A L PHA 

4 3 4 UP TO CCP I . N . G O L O V I N KUR 

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

4 1 N I O B I U M 9 3 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 3 5 1 . O O E V EUR N E U T R O N D O S I M E T R Y GROUP GEL 7 9 2 I 0 6 R 

0 : P R O D U C T I ON OF N B - 9 4 ( 2 0 0 0 0 Y E A R S ) W A N T E D . 
0 : P O S S I B L E LONG TERM F L U E N C E M O N I T O R . 

4 1 N I O B I U M 9 5 N E U T R O N C A P T U R E C R O S S S E C T I O N 

4 3 6 2 5 . 3 MV U S A F E I NER 6 7 1 0 1 2R 

R A D I O A C T I V E T A R G E T 3 5 , 1 DAY 
T H E R M A L A V E R A G E U S E F U L . 
A C C U R A C Y - 2 0 P E R C E N T I F A B S O R P T I O N C R O S S S E C T I O N 

I S 1 0 - 1 0 0 B A R N S , 1O P E R C E N T I F G R E A T E R . 
D E C A Y S TO I M P O R T A N T F I S S I O N P R O D U C T P O I S O N . 

4 2 M O L Y B D E N U M T O T A L C R O S S S E C T I O N 

4 3 7 1 . O O KEV 2 O , O MEV U S A S M I T H 8 6 1 0 4 2 S 

R E S O L U T I O N S H O U L D BE C O N S I S T E N T W I T H O P T I C A L MODEL 
FOR H I G H - T E M P E R A T U R E AND S P A C E S Y S T E M S . 
NEW R E Q U E S T . 

4 2 M O L Y B O E N U M N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

4 3 8 I . O O MEV J . D A R V A S 
H . B R O C K M A N N 

D I S T R I B U T I O N S FOR E N E R G Y S T E P S OF 1O TO 2 0 P E R C E N T 
W O U L D S U F F I C E . 

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

4 3 9 3 . 0 0 MEV I . N , GOLOV I N KUR 

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 4 0 2 5 O . KEV 2 0 . 0 MEV U S A S M I T H A N L 

A : A N G L E - I N T E G R A T E D A C C U R A C Y LT 10 P E R C E N T . 
0 : FOR H I G H - T E M P E R A T U R E ANO S P A C E S Y S T E M S . 
M : NEW R E Q U E S T . 

4 2 MOL Y B O E NUM 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 

CCP I . N . G O L O V I N KUR 7 2 4 0 S 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 ANO S H I E L D I N G . 

4 2 M O L Y B D E N U M N E U T R O N E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

4 4 2 2 5 0 . KEV 2 0 . O ME V U S A S M I T H 8 6 1 0 4 4 S 

A : I N C L U O E D I S C R E T E N E U T R O N G R O U P S B E L O W E ( X ) 

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

4 2 M O L Y B D E N U M C A P T U R E C R O S S S E C T I O N 

4 4 3 1 0 0 . EV 1 . 0 0 MEV J . L . R O W L A N D S 6 9 2 1 S 7 R 

A : A C C U R A C Y 10 P E R C E N T TO 1OO K E V , 2 0 P E R C E N T A B O V E . 
0 : FOR F A S T R E A C T O R S . 

4 4 4 1 0 . 0 ME V I . N . C O L O V I N KUR 

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 . 

4 4 5 1 0 O , E V M . S A L V A T O R E S 

0 : F A S T R E A C T O R C A L C U L A T I O N S . 
M : 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 3 2 0 0 6 R 



4 2 MOL Y B O E N U M N E U T R O N C A P T U R E C R O S S S E C T I O N ( C O N T I N U E O I 

4 4 6 ! . 0 0 KEV 1 . S O MEV 8 6 1 0 4 S S 

t O P E R C E N T A C C U R A C Y I N E N E R G Y • A V E R A C E 0 V A L U E S . 
FOR H I G H - T E M P E R A T U R E AND S P A C E S Y S T E M S . 
NEW R E Q U E S T . 

4 2 MO L Y B O E N U M N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

4 4 7 2 5 , 3 MV CCP l . N . G O L O V I N KUR 7 2 4 0 5 3 F 

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

4 2 M O L Y B D E N U M N E U T R O N 

4 4 8 UP TO . D A R V A S 
. B R O C K M A N N 

4 4 9 UP TO 

C O U N T I N G OF O U T G O I N G N E U T R O N S TO D E T E R M I N E 
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 P R O D U C E D BY M O - 9 2 
AND MO - 1OO O N L Y . 

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 
RAD I AT I ON D A M A G E . 

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

Q : S E C O N D A R Y E N E R G Y S P E C T R U M R E Q U I R E D AT 1 4 . O M E V . 
0 : 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 2 M O L Y B D E N U M E N E R G Y - A N G L E D I F F . N E U T R O N - E M I S S I O N C R O S S S E C T I O N 

4 S O 1 , 0 0 ME V 

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

4 2 M O L Y B D E N U M 

4 5 1 1 . S O ME V J . O A R V A S 

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

4 5 2 UP TO l . N . G O L O V I N KUR 

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 2 M O L Y B D E N U M N , A L P H A 

4 5 3 UP TO CCP I . N . G O L O V I N KUR 

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

4 2 MO L Y B O E N U M 9 4 

4 5 4 2 . 0 0 MEV 6 6 11 8 2 F 

P R O D U C T I O N OF L O N G - L I V E D R A D I O N U C L I D E , 
( 2 . 0 3 X 1 0 « • 4 Y R ) . 

NEW R E Q U E S T . 

4 2 M O L Y B D E N U M 9 5 

4 S S 9 . O O M E V 6 6 11 3 0 F 

L O N G - L I V E D A C T I V A T I O N P R O D U C T , - 9 4 N B 
( 2 . 0 3 X 1 0 * * 4 Y R ] , P R O D U C E D . 

T H I S R E A C T I O N C R O S S S E C T I O N I S N E E D E D TO A S S E S S 
THE A L L OWAB LE L E V E L OF MO I N S T R U C T U R A L A L L O Y S 
TO Q U A L I F Y I T AS A LOW A C T I V A T I O N M A T E R I A L . 

NEW R E Q U E S T . 

4 2 M O L Y B D E N U M 9 5 N E U T R O N 

4 5 6 7 . 0 0 MEV 

0 : P R O D U C T I O N OF L O N G - L I V E D R A D I O N U C L I D E , 
( 2 . 0 3 X 1 0 * * 4 Y R ) . 

M : NEW R E Q U E S T . 

4 2 M O L Y B 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 

4 5 7 2 . 0 0 KEV M . K A W A I 6 3 2 0 2 7 R 

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 A N G U L A R M O M E N T U M W A N T E D . 
FOR B U R N - U P 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 . 
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4 2 M O L Y B D E N U M 9 7 N E U T R O N N , N A L P H A 

4 5 8 3 . 0 0 MEV 

0 : L O N G - L I V E D A C T I V A T I O N P R O D U C T , 9 3 - Z R 
( 1 . 5 3 X 1 O » • 6 Y R ) , P R O D U C E D . 

M : NEW R E Q U E S T . 

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 

4 5 9 2 . O O K E V M . K A W A I 

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

4 2 M O L Y B D E N U M 9 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 

4 6 0 1 . O O E V 2 0 . 0 MEV HUN E . M . 2 S 0 L N A Y 
E . J . S Z O N O I 

B T U 6 7 3 0 1 3R 

Q : T H I S R E A C T I O N S H O U L D BE I N C L U D E D I N T H E I RDF • 6 5 
A : T H E C R O S S S E C T I O N D A T A S H O U L D BE A V A I L A B L E I N 

T H E 6 4 0 G R O U P S S A N D - I 1 E N E R G Y S T R U C T U R E ( 4 5 
G R O U P S / D E C A D E B E L O W t M E V , O . I MEV S T E P A B O V E ) ; 
T H E C O R R E S P O N D I N G C O V A R I A N C E I N F O R M A T I O N S H O U L D 
BE G I V E N I N NOT L E S S T H A N 1S * 15 G R O U P S S T R U C T U R E . 

0 : R A D I A T I O N D A M A G E I N V E S T I G A T I O N ; N E U T R O N R E A C T O R 
DOS I ME T R Y . 

M : NEW R E Q U E S T . 

4 2 M O L Y B D E N U M 9 9 N E U T R O N C A P T U R E C R O S S S E C T I O N 

4 6 1 1 . 0 0 MV O E I 
F E I N E R 

B E T 6 7 1 O 1 3R 

R A D I O A C T I V E T A R G E T 6 6 HR 
R E S O N A N C E P A R A M E T E R S A L S O W A N T E D . 
A C C U R A C Y • 

1 0 P E R C E N T I F S I G M A GT 1OO 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 TO G I V E -
l O P E R C E N T I N R I I F GT 1 0 0 0 B A R N S . 2 0 P E R C E N T 
I F 1 0 0 - 1 0 0 0 B A R N S . 

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

4 6 2 2 5 . 3 MV W . H . W A L K E R 

A : A C C U R A C Y R E Q U I R E D 6 0 0 B . 
0 : F I S S I O N P R O D U C T , UNKNOWN C R O S S S E C T I O N . 

4 4 R U T H E N I U M 1 0 1 R E S O N A N C E P A R A M E T E R S 

4 6 3 1 . 0 0 K E V M . K A W A I N I G 

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 A T L A N G U L A R M O M E N T U M W A N T E D . 
FOR B U R N - U P 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 . 

4 4 R U T H E N I U M 1 0 2 N E U T R O N I N E L A S T I C C R O S S S E C T I O N 

5 . O O MEV J . L . R O W L A N D S 6 7 2 0 4 7 R 

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

M z NEW R E Q U E S T . 

4 4 RU T H E N I U M 1 0 2 R E S O N A N C E P A R A M E T E R S 

S . I I J I MA 
H . M A T S U N O B U 

6 1 2 0 3 3 N 

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

4 4 R U T H E N I U M 1 0 3 C A P T U R E C R O S S S E C T I O N 

4 6 6 1 . 0 0 MV F B I NER 

R A D I O A C T I V E T A R G E T 3 9 . 4 DAY 
A C C U R A C Y • 

1 0 P E R C E N T I F S I G M A GT 1OO B A R N S . 2 0 P E R C E N T 
I F 1 O - 1 0 0 B A R N S . 

E N E R G I E S A B O V E 1 EV OF I N T E R E S T TO G I V E -
1 0 P E R C E N T I N R I I F GT 1 0 0 0 B A R N S , 2 0 P E R C E N T 
I P 1 0 0 - l O O O B A R N S . 

FOR C A L C U L A T I O N OF F I S S I O N P R O D U C T P O I S O N S . 

4 6 7 2 5 . 3 MV W . H . W A L K E R 

A : A C C U R A C Y R E Q U I R E D 3 5 B . 
0 : F I S S I O N P R O D U C T , UNKNOWN C R O S S S E C T I O N . 

4 0 



4 4 R U T H E N I U M 1 0 3 N E U T R O N 

S . I I J I MA 
H . M A T S U N O B U S A E 

E X P E R I M E N T A L O A T A R E O U I R E 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 , 4 0 D A Y S T ( 1 / 2 ) 
NO D I F F E R E N T I A L OR I N T E G R A L D A T A E X I S T . 
V E R Y L A R G E D I S C R E P A N C I E S B E T W E E N E V A L U A T I O N S . 

4 4 R U T H E N I U M 1 0 4 N , P 

4 . 7 0 MEV U S A C H E N G 

0 : FOR T O K O M A K F U S I O N T E S T R E A C T O R D I A G N O S T I C S 
I K U / P P P L ) . 

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 BY I N O C AND N E A N D C . S E E A P P E N D I X A . 

4 4 R U T H E N I U M 1 0 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 

S . I I J I M A 
H . M A T S U N O B U S A E 

8 1 2 0 3 4 N 

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 M O M E N T U M W A N T E D . 
FOR F A S T R E A C T O R BURN • UP C A L C U L A T I O N S 
S U B S T A N T I A L MOD I F I C A T I O N S . 

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

S . A . S K V O R T S O V 
O . A . M I L L E R 

7 0 4 0 0 6 N 

A L S O W A N T E D FOR . 0 6 EV I N C I D E N T N E U T R O N S . 
FOR A S S A Y OF U ANO PU I N F U E L E L E M E N T S F R O M 

F I S S I O N P R O D U C T GAMMA R A D I A T I O N . 

4 S R H O D I U M 1 0 3 I N E L A S T I C C R O S S S E C T I O N 

6 2 1 0 S 7 R 

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

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 O C . S E E A P P E N D I X A . 

4 5 R H O D I U M 1 0 S C A P T U R E C R O S S S E C T I O N 

W . H . W A L KER CRC 6 9 t 6 0 5 R 

A C C U R A C Y 5 . P E R C E N T TO 1 0 E V , 2 0 P E R C E N T A B O V E . 
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 N E A R 

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 TO D E T E R M I N E D 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 EP 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 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 

M.KAWAI 6 3 2 0 3 1 R 

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 A N O O R B I T A L A N G U L A R M O M E N T U M W A N T E D . 
FOR B U R N - U P C A L C U L A T I O N S . 
S U B S T A N T I A L M O D I F I C A T I O N S . 

4 6 P A L L A D I U M 1 0 6 R E S O N A N C E P A R A M E T E R S 

M . K A W A I N I G 8 3 2 0 3 2 R 

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

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

W . H . W A L KER 

A C C U R A C Y R E Q U I R E D 1 0 B A R N S . 
PU F I S S I O N P R O D U C T , UNKNOWN C R O S S S E C T I O N . 



4 7 S I L V E R 1 0 9 N E U T R O N 

0 : LONG - L I VEO A C T I V A T I O N P R O D U C T 1 0 8 - M - AG 
( 1 2 7 YR ) , P R O D U C E D . 

M : NEW R E Q U E S T . 

4 7 S I L V E R 1 0 9 N E U T R O N 

4 7 8 UP TO 1 S . O MEV S . % 1 USA CHENG GA 8 6 1 0 I 1 F 

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

E V A L U A T I O N A V A I L A B L E . ( K U / P P P L ) 
M: NEW R E Q U E S T . 

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

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

4 7 S I L V E R 1 1 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 

4 7 9 1 . 0 0 EV 2 0 . 0 MEV S . % 2 HUN E , M , Z S O L N A Y B T U 8 7 3 0 1 0 R 
E , J . S 2 0 N 0 I B T U 

0 : T H I S R E A C T I O N S H O U L D BE I N C L U D E D I N THE I R D F - 8 S 
A : T H E C R O S S S E C T I O N D A T A S H O U L D BE A V A I L A B L E I N 

THE 6 4 0 G R O U P S S A N O - I I ENERGY S T R U C T U R E ( 4 S 
G R O U P S / D E C A D E B E L O W 1 M E V , O . I MEV S T E P A B O V E I ; 
THE C O R R E S P O N D I N G C O V A R I A N C E I N F O R M A T I O N S H O U L D 
BE G I V E N I N NOT L E S S T H A N 1 S » 1 S G R O U P S S T R U C T U R E . 

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

M ; NEW R E Q U E S T . 

4 8 C A D M I U M 1 1 3 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 8 0 2 5 . 3 MV 1 . 0 0 K E V 2 0 . 0% 1 FR B . O U C H E M I N SAC 8 3 2 0 1 7 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 AND 5 0 0 KEV 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 . 

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

4 9 I N D I U M 1 1 5 GAMMA S P E C I A L Q U A N T I T Y ( D E S C R I P T I O N B E L O W ) 

4 8 1 S O O . K E V L O . O M E V 2 0 . 0 X 3 J A P Y . O K A T O K 7 9 2 0 8 0 R 

0 : E X P E R I M E N T A L O A T A W A N T E D FOR ( G , G ' ) R E A C T I O N . 
0 : FOR C O R R E C T I O N OF I N - 1 I S M P R O D U C T I O N T H R O U G H 

1 N - 1 1 5 ( N , N ' ) I N - 1 1 5 M , FOR R E A C T O R S H I E L D I N G AND 
D O S I M E T R Y A P P L I C A T I O N S . 

4 9 I N D I U M M S N E U T R O N I N E L A S T I C C R O S S S E C T I O N 

4 8 2 2 . 0 % 1 EUR N E U T R O N D O S I M E T R Y GROUP GEL 7 4 2 1 1 6 R 

Q : P R O D U C T I O N OF I N - 1 1 5 ( 4 . S H O U R ) I S O M E R . 
A V E R A G E C R O S S S E C T I O N I N A U - 2 3 S F I S S I O N S P E C T R U M 

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

D O S I M E T R Y P U R P O S E S . 

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

5 0 T I N N E U T R O N T O T A L CROSS S E C T I O N 

4 8 3 2 5 . 3 MV 1 5 , O MEV 1 5 . 0 % 2 I NO R . S H A N K A R S I N G H K A L 6 3 3 0 4 7 R 

0 : 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 

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

4 8 4 2 5 . 3 MV 1 5 . 0 MEV 1 5 . 0 % 2 I N O R . S H A N K A R S I N G H K A L 8 3 3 0 4 8 R 

0 : 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 

5 0 T I N 1 1 6 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 

S . C H I B A J A E 8 7 2 0 0 2 R 

TO D E T E R M I N E S Y S T E M A T I C S OF ( N - Z ) / A T E R M I N 
O P T I C A L P O T E N T I A L ANO D E F O R M A T I O N P A R A M E T E R S 
A N G U L A R D I S T R I B U T I O N A L S O I S R E Q U I R E D 
NEW R E Q U E S T . 



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

4 8 6 S . O O MEV 3 0 . 0 MEV J A P S . C H I B A J A E 6 7 2 0 0 3 R 

TO D E T E R M I N E S Y S T E MA T I C S OF ( N - Z ) / A T E R M I N 
O P T I C A L P O T E N T I A L AND D E F O R M A T I O N P A R A M E T E R S 
A N G U L A R D I S T R I B U T I O N A L S O I S R E Q U I R E D 
NEW REOUE S T . 

SO T I N 1 1 8 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 

4 8 7 S . 0 0 MEV 3 0 . 0 MEV J A P S . C H I B A 8 7 2 0 0 4 R 

TO D E T E R M I N E SY S T E MA T I C S OF ( N - Z I / A T E R M I N 
O P T I C A L P O T E N T I A L AND D E F O R M A T I O N P A R A M E T E R S 
A N G U L A R D I S T R I B U T I O N A L S O I S R E Q U I R E D 
NEW R E Q U E S T . 

SO T I N 1 1 8 I N E L A S T I C C R O S S S E C T I O N 

4 8 6 S . 0 0 MEV 3 0 . 0 MEV J A P S . C H I B A 8 7 2 0 0 S R 

TO D E T E R M I N E S Y S T E M A T I C S OF ( N - Z ) / A T E R M I N 
O P T I C A L P O T E N T I A L AND D E F O R M A T I O N P A R A M E T E R S 
A N G U L A R D I S T R I B U T I O N A L S O I S R E Q U I R E D 
NEW R E Q U E S T . 

SO T I N 1 2 0 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 

4 8 9 5 . 0 0 MEV 3 0 . 0 MEV J A P S . C H I B A 6 7 2 0 0 6 R 

TO D E T E R M I N E S Y S T E M A T I C S OF ( N - Z ) / A T E R M I N 
O P T I C A L P O T E N T I A L AND D E F O R M A T I O N P A R A M E T E R S 
A N G U L A R D I S T R I B U T I O N A L S O I S R E Q U I R E D 
NEW R E Q U E S T . 

SO T I N 1 2 0 N E U T R O N I N E L A S T I C C R O S S S E C T I O N 

4 9 0 5 . 0 0 MEV 3 0 . 0 MEV J A P S . C H I B A J A E 8 7 2 0 0 7 R 

TO D E T E R M I N E S Y S T E M A T I C S OF ( N - Z ) / A T E R M I N 
O P T I C A L P O T E N T I A L AND D E F O R M A T I O N P A R A M E T E R S 
A N G U L A R D I S T R I B U T I O N A L S O I S R E Q U I R E D 
NEW R E Q U E S T . 

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

4 9 1 S . 0 0 MEV 3 0 . 0 MEV J A P S . C H I B A J A E 6 7 2 0 0 8 R 

TO D E T E R M I N E S Y S T 6 MAT I C S OF ( N - Z ) / A T E R M I N 
O P T I C A L P O T E N T I A L AND D E F O R M A T I O N P A R A M E T E R S 
A N G U L A R D I S T R I B U T I O N A L S O I S R E Q U I R E D 
NEW R E Q U E S T . 

SO T I N 1 2 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 

4 9 2 S . O O MEV 3 0 . 0 MEV S . C H I B A J A E 8 7 2 0 0 9 R 

SO T I N 1 2 6 

TO D E T E R M I N E S Y S T E M A T I C S OF ( N - Z l / A T E R M I N 
O P T I C A L P O T E N T I A L ANO D E F O R M A T I O N P A R A M E T E R S 
A N G U L A R D I S T R I B U T I O N A L S O I S R E Q U I R E D 
NEW R E Q U E S T . 

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

4 9 3 2 5 . 3 MV CAN W . H . W A L K E R 

A C C U R A C Y R E Q U I R E D 1 2 0 B A R N S . 
F I S S I O N P R O D U C T , UNKNOWN CROSS S E C T I O N . 

S I A N T I M O N Y t 2 S N E U T R O N C A P T U R E C R O S S S E C T I O N 

4 9 4 2 S . 3 MV CAN W . H . W A L K E R 6 9 1 8 0 6 R 

A C C U R A C Y R E Q U I R E D 3 0 0 B A R N S . 
F I S S I O N P R O D U C T , UNKNOWN CROSS S E C T I O N . 

5 1 A N T I M O N Y 12 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 

4 9 5 2 5 . 3 MV C A N W . H . W A L K E R 6 9 1 8 0 9 R 

A C C U R A C Y R E Q U I R E D 4 0 0 0 B A R N S . 
F I S S I O N P R O D U C T , UNKNOWN C R O S S S E C T I O N . 

4 3 



S 2 T E L L U R I U M 1 2 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 

USA F E I N E R 6 7 1 0 2 2 R 

0 : 1 0 9 DAY I S O M E R 
T H E R M A L A V E R A G E OR 0 . 0 2 5 EV V A L U E U S E F U L . 

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

2 5 . 3 MV C A N W . H . W A L K E R 6 9 1 6 1 OR 

FOR THE I S O M E R I C S T A T E ( 1 0 5 D ) . 
A C C U R A C Y R E Q U I R E D 9 0 0 B A R N S . 
F I S S I O N P R O D U C T . 

5 2 T E L L U R I U M 1 2 9 C A P T U R E C R O S S S E C T I ON 

2 5 . 3 MV C A N W . H . W A L K E R 6 9 1 6 1 I R 

FOR T H E I S O M E R I C S T A T E ( 3 3 0 ) . 
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 . 
F I S S I O N P R O D U C T . 

5 3 I O D I N E 1 2 7 N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

1 O . O MEV USA R O U S S I N 

5 3 I O D I N E t 2 7 

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

M: NEW R E Q U E S T . 

1 0 . 0 MEV EUR N E U T R O N 0 0 S I ME TRY GROUP GEL 7 4 2 1 3 4 R 

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

MORE T H A N 2 5 P E R C E N T D I S C R E P A N C Y B E T W E E N I N T E G R A L 
ANO D I F F E R E N T I A L M E A S U R E M E N T S . 

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

5 3 I O D I N E 1 3 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

5 0 1 1 . O O MV 1 . 0 0 KEV 67 1 0 2 4R 

RAO I O A C T I V E T A R G E T 2 0 . 6 HR 
A C C U R A C Y 1O P E R C E N T I F S I G M A GT 9 0 0 0 B A R N S . 
A B O V E I EV WANT R I TO 2 0 P E R C E N T I F I N R A N G E 

9 0 0 0 - 9 0 . 0 0 0 B A R N S , TO 1 0 P E R C E N T I F L A R G E R . 
FOR C A L C U L A T I O N OF F I S S I O N P R O D U C T P O I S O N S . 

5 4 X E N O N 1 3 1 C A P T U R E C R O S S S E C T I O N 

SO 2 4 . 0 0 K E V S O O . K E V S . 1 I J I MA 
H . M A T S U N O B U 

N I G 

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 . 
R E S O N A N C E P A R A M E T E R S A R E KNOWN UP TO 4 

5 4 X E N O N 1 3 2 C A P T U R E C R O S S S E C T I O N 

5 0 3 1 0 0 . EV S O O . K E V 
H . M A T S U N O B U 

6 1 2 0 3 6 N 

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 

5 4 X E N O N 1 3 2 N E U T R O N R E S O N A N C E P A R A M E T E R S 

UP TO 4 0 . 0 K E V S . I I J I M A 
H . M A T S U N O B U 

N I G 
SAE 

6 1 2 0 3 9 N 

O N L Y 5 L E V E L S B E L O W 3 . 6 5 KEV ARE KNOWN 
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 ANO O R B I T A L M O M E N T U M W A N T E D . 
FOR F A S T R E A C T O R BURN - UP C A L C U L A T I O N S 

5 4 X E N O N 1 3 3 C A P T U R E C R O S S S E C T I O N 

5 0 5 1 . 0 0 MV 5 . 0 0 K E V U S A D E I 

R A D I O A C T I V E T A R G E T 5 . 2 4 5 DAY 
T H E R M A L C R O S S S E C T I O N AND R I W A N T E D . 
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 . 



5 4 X E N O N 1 3 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 0 . O K E V M . K A W A I 8 3 2 0 3 3 R 

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 , RAO I AT I V E W I D T H . 
S P I N ANO O R B I T A L A N G U L A R M O M E N T U M W A N T E D . 
V E R Y FEW E X P E R I M E N T A L D A T A . 
FOR B U R N • U P C A L C U L A T I O N S . 

5 4 X E N O N I 3 5 C A P T U R E C R O S S S E C T I O N 

5 0 7 1 . O O MV 7 4 1 0 8 9R 

R A D I O A C T I V E T A R G E T 9 . 0 9 HR 
T H E R M A L C R O S S S E C T I O N W A N T E D TO 2 P E R C E N T . 
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 . 

5 0 8 5 . 0 0 EV 7 4 1 2 2 4 R 

R A O I 0 A C T I V E T A R G E T 9 . 0 9 HR 
T H E R M A L C R O S S S E C T I O N W A N T E D TO 2 P E R C E N T . 
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 . 

5 0 9 1 . 0 0 MV 7 6 1 0 7 0 R 

R A D I O A C T I V E T A R G E T 9 . 0 9 HR 
T H E R M A L C R O S S S E C T I O N W A N T E D TO 2 P E R C E N T . 
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 . 

5 4 X E N O N 1 3 5 N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

B . D U C H E M I N S A C 8 1 2 0 5 9 R 

GAMMA S P E C T R A R E O U I R E O 
E N E R G Y R E S O L U T I O N OF 2 S O KEV 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 

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 BE S U F F I C I E N T 

5 5 C E S I U M 1 3 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

P S . A . S K V O R T S O V KUR 7 0 4 0 0 7 N 
O . A . M I L L E R KUR 

0 : A L S O W A N T E D FOR . 0 6 EV I N C I D E N T N E U T R O N S . 
0 : FOR A S S A Y OF U A N D PU I N F U E L E L E M E N T S F R O M 

F I S S I O N P R O D U C T GAMMA R A D I A T I O N . 

5 5 C E S I U M 1 3 3 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 ON C R O S S S E C T I O N 

U S A R O U S S I N ORL 8 6 1 0 3 3 S 

0 : P H O T O N P R O D U C T I O N N E E D E D TO P R O P E R L Y I N T E R P R E T NA I 
D E T E C T O R R E S P O N S E . 

M : NEW R E Q U E S T . 

5 5 C E S I U M I 3 4 N E U T R O N C A P T U R E C R O S S S E C T I O N 

S . A , S K V O R T S O V KUR 7 0 4 0 0 8 N 
0 . A , M I L L E R KUR 

A L S O W A N T E D FOR . 0 6 EV I N C I D E N T N E U T R O N S . 
FOR A S S A Y OF U ANO PU I N F U E L E L E M E N T S F R O M 

F I S S I O N P R O D U C T GAMMA R A D I A T I O N . 

H . O K A S H I T A J A E 7 2 2 0 2 2 N 

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 . 
FOR B U R N UP C A L C U L A T I O N F R O M N O N - O B S T R U C T I V E 

M E A S U R E M E N T , 

5 5 C E S I U M I 3 5 N E U T R O N C A P T U R E C R O S S S E C T I O N 

S . I I J I MA N I C 7 5 2 0 1 6R 
H . M A T S U N O B U S A E 

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 A R E V E R Y D I S C R E P A N T . 

5 5 C E S I U M 1 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 

S . I I J I M A N I G 6 1 2 0 4 0 
H . M A T S U N O B U S A E 

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 M O M E N T U M W A N T E D . 
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 

4 5 



SS C E S I U M 1 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 

S 17 2 5 . 3 MV S , A . S K V O R T S O V 
O . A . M I L L E R 

7 0 4 0 1 3 N 

0 : A L S O W A N T E D FOR . 0 6 EV I N C I D E N T N E U T R O N S . 
0 : FOR A S S A Y OF U AND PU I N F U E L E L E M E N T S F R O M 

F I S S I O N P R O D U C T GAMMA R A D I A T I O N . 

S 6 B A R I U M 1 3 7 N E U T R O N 

5 1 8 4 0 0 . K E V 1 5 . 0 MEV 86 1 I 34F 

5 6 BAR I U M 1 3 8 

L O N G - L I V E D A C T I V A T I O N P R O D U C T 
( 3 0 . 1 7 Y R ) , P R O D U C E D . 

NEW R E Q U E S T . 

5 19 9 . 0 0 MEV 

L O N G - L I V E D A C T I V A T I O N P R O D U C T 
( 3 0 . 1 7 YR ) , P R O D U C E D . 

NEW R E Q U E S T . 

5 6 B A R I U M 1 4 0 C A P T U R E C R O S S S E C T I O N 

5 2 0 2 5 . 3 MV S . A . S K V O R T S O V 
O . A . M I L L E R 

Q : A L S O W A N T E D FOR . 0 6 EV I N C I D E N T N E U T R O N S . 
0 : FOR A S S A Y OF U AND PU I N F U E L E L E M E N T S F R O M 

F I S S I O N P R O D U C T GAMMA R A D I A T I O N . 

5 7 L A N T H A N U M 1 3 9 C A P T U R E C R O S S S E C T I O N 

5 2 1 1 . O O E V 2 0 . 0 MEV HUN E . M . Z S O L NAY 
E . J . S Z O N D I 

T H I S R E A C T I O N S H O U L D BE I N C L U D E D I N T H E I R D F - 6 5 
T H E C R O S S S E C T I O N D A T A S H O U L D BE A V A I L A B L E I N 
T H E 6 4 0 G R O U P S S A N D - I I E N E R G Y S T R U C T U R E [ 4 5 
G R O U P S / D E C A D E B E L O W 1 M E V , 0 . 1 MEV S T E P A B O V E ) ; 
T H E C O R R E S P O N D I N G C O V A R I A N C E I N F O R M A T I O N S H O U L D 
BE G I V E N I N NOT L E S S T H A N 1 5 * 1 5 G R O U P S S T R U C T U R E . 
R A D I A T I O N D A M A G E I N V E S T I G A T I O N ; N E U T R O N R E A C T O R 
0 0 S I ME T R Y . 
NEW R E Q U E S T . 

5 7 L A N T H A N U M 1 4 0 GAMMA RAY Y I E L D 

S . A . S K V O R T S O V 
O . A . M I L L E R 

7 0 4 0 16 N 

Y I E L D OF GAMMA Q U A N T A PER B E T A D E C A Y E V E N T W A N T E D 
FOR 3 2 8 . 6 AND 6 1 5 . 6 KEV G A M M A S . 

FOR A S S A Y OF U AND PU I N F U E L E L E M E N T S F R O M 
F I S S I O N P R O D U C T GAMMA R A D I A T I O N . 

5 6 C E R I U M 1 4 4 GAMMA RAY Y I E L D 

. A . S K V O R T S O V 

. A . M I L L E R 
7 0 4 0 1 6 N 

Y I E L D OF GAMMA Q U A N T A PER B E T A D E C A Y E V E N T W A N T E D 
FOR 1 3 3 . 5 KEV G A M M A . 

FOR A S S A Y OF U AND PU I N F U E L E L E M E N T S PROM 
F I S S I O N P R O D U C T GAMMA R A D I A T I O N . 

6 0 N E O O Y M I U M 1 4 3 N E U T R O N C A P T U R E C R O S S S E C T I O N 

6 2 4 O . 5 0 EV O E I B E T 6 6 1 0 0 2 R 

R E S O N A N C E I N T E G R A L W A N T E D . 
I M P R O V E D P R E C I S I O N N E E D E D . 
FOR C A L C U L A T I O N OF F I S S I O N P R O D U C T P O I S O N S . 
NEW R E Q U E S T . 

6 0 N E O D Y M I U M 1 4 5 C A P T U R E C R O S S S E C T I O N 

5 2 5 0 . 5 0 EV 

0 : R E S O N A N C E I N T E G R A L W A N T E D . 
A : I M P R O V E D P R E C I S I O N N E E D E D . 
0 : FOR C A L C U L A T I O N OF F I S S I O N P R O D U C T P O I S O N S . 
M t NEW R E Q U E S T . 



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

R A D I O A C T I V E T A R G E T I I DAY 
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 RANGE S . TO 1 0 . P E R C E N T . 

6 7 1 0 4 0 R 

R A D I O A C T I V E T A R G E T I I DAY 
T H E R M A L C R O S S S E C T I O N AND R I W A N T E D . 
A C C U R A C Y R A N G E S . TO 1 0 . P E R C E N T . 

W . H . W A L K E R CRC 6 9 1 8 1 2 R 

R E Q U I R E D W I T H 3 5 0 B A R N A C C U R A C Y . 
F I S S I O N P R O D U C T W I T H UNKNOWN C R O S S S E C T I O N . 

H . T E L L I E R SAC 

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 l B U R N UP P H Y S I C S . 

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

S . I I J I M A N I G 7 5 2 0 1 9N 
H . M A T S U N O B U S A E 

6 1 P R O M E T H I U M 1 4 6 N E U T R O N C A P T U R E C R O S S S E C T I O N 

1 . 0 0 K E V 1 0 . % 2 U S A D E I B E T 6 7 1 0 4 6 R 

Q : R A D I O A C T I V E T A R G E T 5 . 3 7 DAY 
T H E R M A L C R O S S S E C T I O N AND R I W A N T E D . 
L O O K FOR 1 / V A B O V E 1 E V . 

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

R A D I O A C T I V E T A R G E T 5 . 3 7 DAY 
T H E R M A L C R O S S S E C T I O N AND R I W A N T E D . 
FOR C A L C U L A T I O N OF F I S S I O N P R O D U C T P O I S O N S . 

5 3 3 1 . O O MV D E I 6 6 1 0 0 4 R 

6 1 P R O M E T H I U M 1 4 9 

4 1 . 3 DAY I S O M E R 
T H E R M A L C R O S S S E C T I O N AND R I W A N T E D , 
I M P R O V E D P R E C I S I O N N E E D E D . 
FOR C A L C U L A T I O N OF F I S S I O N P R O D U C T P O I S O N S . 
NEW R E Q U E S T . 

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

5 3 4 1 . 0 0 MV OE I B E T 

R A D I O A C T I V E T A R G E T 5 3 . 1 HR 
T H E R M A L C R O S S S E C T I O N AND R I W A N T E D TO 10 P E R C E N T 

A C C U R A C Y . 
R I W A N T E D TO 1 0 P E R C E N T I F GT 1 0 , 0 0 0 B A R N S , 

2 0 P E R C E N T I F 1 , O O O • 1 0 , 0 0 0 B A R N S . 
NEW R E Q U E S T . 

6 1 P R O M E T H I U M 1 5 1 C A P T U R E C R O S S S E C T I O N 

5 3 5 t . O O MV B E T 

R A D I O A C T I V E T A R G E T 2 8 . 4 HR 
T H E R M A L C R O S S S E C T I O N AND R I W A N T E D , 
E N E R G I E S A B O V E 1 EV OF I N T E R E S T TO G I V E R I TO 

l O P E R C E N T . 
FOR C A L C U L A T I O N OF F I S S I O N P R O D U C T P O I S O N S . 

6 2 S A M A R I U M 1 4 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 

P T , N A K A C A W A J A E 

Q : FOR S Y S T E M A T I C S T U D Y OF A V E R A G E R E S O N A N C E 
P A R A M E T E R S , S O . D O FOR SM I S O T O P E S 

0 : NO O A T A EX I ST 
M : NEW R E Q U E S T . 

6 2 S A M A R I U M 1 4 9 N E U T R O N C A P T U R E C R O S S S E C T I O N 

5 3 7 2 S . 0 KEV 5 . 0 % 1 J A P 

0 : 
S . I I J I M A N I G 7 5 2 0 2 0 N 
H . M A T S U N O B U S A E 

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 . 
D I S C R E P A N C Y B E T W E E N S T E K O A T A AND R E C E N T 
D I F F E R E N T I A L D A T A . 
ONE A B S O L U T E O A T A P O I N T A T 2S K E V R E Q U I R E D . 



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

1 . 0 0 K E V 2 0 . 0 % 1 FR B . D U C H E M I N SAC 8 1 2 0 6 0 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 S O 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 

0 : 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 BE S U F F I C I E N T 

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

S 3 9 1 . 0 0 MV I . O O KEV 5 . % 2 USA 

0 : 

0 : 

DE I B E T 6 7 1 0 5 4 R 

RAD I O A C T I V E T A R G E T 9 0 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 . 
I N C I D E N T E N E R G Y R E S O L U T I O N : S . P E R C E N T . 
E N E R G I E S A B O V E 1 EV OF I N T E R E S T TO G I V E R I TO 

10 P E R C E N T , 
FOR C A L C U L A T I O N OF F I S S I O N P R O D U C T P O I S O N S . 

5 4 0 1 0 0 . EV S O O . KEV 1 0 . 0 % 1 J A P 

0 : 
S . I I J I MA N I G 7 5 2 0 2 1 R 
H . M A T S U N O B U S A E 

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 . 
NO KEV D A T A . 

1 O . O MV 1 . 0 0 MEV 2 0 . 0 % 1 GER H . K U E S T E R S K F K 7 9 2 2 2 5 R 

Q : M E A S U R E M E N T W A N T E D 

6 2 S A M A R I U M 1 5 1 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 ON C R O S S S E C T I O N 

B . D U C H E M I N SAC 8 1 2 0 6 I R 

GAMMA S P E C T R A R E Q U I R E D 
E N E R G Y R E S O L U T I O N OF 2 5 0 K B V FOR GAMMA R A Y S L E S S 
T H A N 1 MEV ANO SOO K E V FOR E N E R G I E S G R E A T E R T H A N 

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 BE S U F F I C I E N T 

6 2 S A M A R I U M 1 5 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 

5 4 3 I . O O MV 1 . 0 0 KEV 2 USA 

0 : 

0 : 

D E I B E T 6 7 1 0 6 1 R 
F E I N E R K A P 

RAO I 0 AC T I V E T A R G E T 4 6 . 7 HR 
T H E R M A L C R O S S S E C T I O N AND R I W A N T E D . 
A C C U R A C Y • 10 P E R C E N T I F S I G M A GT 3 0 , 0 0 0 B A R N S , 

2 0 P E R C E N T I F L O W E R . 
E N E R G I E S A B O V E 1 EV OF I N T E R E S T TO G I V E -

10 P E R C E N T I N R I I F GT 3 0 0 B A R N S . 2 0 P E R C E N T 
I F 3 0 - 3 0 0 B A R N S . 

FOR C A L C U L A T I O N OF F I S S I O N P R O D U C T P O I S O N S . 

W . H . W A L K E R 6 9 1 6 1 4 R 

R E Q U I R E D W I T H A 1 0 0 0 0 B A R N A C C U R A C Y . 
F I S S I O N P R O D U C T W I T H UNKNOWN C R O S S S E C T I O N . 

6 3 E U R O P I U M 15 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 . 0 0 KEV 1 . 0 0 MEV 5 . % 2 U S A H E M M I G 

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

5 4 6 I O O . EV 5 0 0 . K E V 1 0 . 0 % 1 J A P S . I I J I M A N I G 8 1 2 0 4 1 N 
H . M A T S U N O B U SAE 

Q : NO KEV D A T A 
0 : FOR C O N T R O L ROD AND T H E R M A L R E A C T O R B U R N 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 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 4 7 1 O O . EV S O O . K E V 1 0 . 0 % 1 J A P 

Q : 

0 : 

S . I 1 J I M A N I G 8 1 2 0 4 2 N 
H . M A T S U N O B U SAE 

NO D A T A E X I S T E X C E P T T H O S E BY V E R T E N B N J E E T A L 
( 1 9 7 7 ) I N 0 . 6 6 TO 17 EV 
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 , RAO I A T I VE W I D T H , 
S P I N AND O R B I T A L M O M E N T U M W A N T E D . 
FOR C O N T R O L ROD AND T H E R M A L R E A C T O R B U R N - U P 
C A L C U L A T I O N S . 

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

5 4 8 2 5 . 3 MV 1 0 . 0 % 1 B L G L . L E E N D E R S MOL 6 1 2 0 6 5 N 

FOR BURN UP M E A S U R E M E N T S F R O M N O N - D E S T R U C T I V E F U E L 
A N A L Y S l S . 
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6 3 E U R O P I U M 1 5 3 N E U T R O N C A P T U R E GAMMA RAY S P E C T R U M 

1 . O O MEV 1 0 . X USA H E M M I G 

6 3 E U R O P I U M I S 3 C A P T U R E R E S O N A N C E I N T E G R A L 

5 S O 0 . SO EV 1 . 0 0 MEV B L G L . L E E N D E R S 6 1 2 0 6 6 N 

FOR B U R N UP M E A S U R E M E N T S F R O M N 0 N • 0 E S T R U C T I VE F U E L 
A N A L YS I S . 

6 3 E U R O P I U M 1 5 4 C A P T U R E C R O S S S E C T I O N 

S S I 1 0 0 . EV S O O . K E V S . I I J I MA 
H . M A T S U N O B U SAE 

0 : NO E X P E R I M E N T A L O A T A . 
0 : FOR C O N T R O L ROD AND T H E R M A L R E A C T O R B U R N - U P 

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

5 5 2 2 5 . 3 MV B L G L . L E E N D E R S 6 1 2 0 6 7 N 

H A L F - L I F E A L S O R E Q U I R E D TO 1 P E R C E N T A C C U R A C Y . 
FOR BURN UP M E A S U R E M E N T S F R O M N 0 N • D E S T R U C T I VE F U E L 
A N A L Y S I S . 

6 3 E U R O P I U M 1S 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 

5 5 3 l O O . EV S . I I J I MA 
H . M A T S U N O B U 

N I G 
SAE 

8 1 2 0 4 4 N 

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 . 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 ANO O R B I T A L M O M E N T U M W A N T E D . 
FOR C O N T R O L ROD ANO T H E R M A L R E A C T O R B U R N - U P 
CAL C U L A T I O N S 

6 3 E U R O P I U M 1 5 4 N E U T R O N C A P T U R E R E S O N A N C E I N T E G R A L 

5 5 4 0 . 5 0 EV 1 . 0 0 MEV B L G L . L E E N O E R S 6 1 2 0 6 8 N 

FOR BURN UP M E A S U R E M E N T S F R O M N 0 N - D E S T R U C T I V E F U E L 
A N A L Y S I S . 

6 3 E U R O P I U M 1 5 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 

5 5 5 1 0 0 . EV S . I I J I M A 
H . M A T S U N O B U 

6 1 2 0 4 S N 

Q : NO E X P E R I M E N T A L D A T A 
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 

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

5 S 6 l O O . EV S . I I J I MA 
H . M A T S U N O B U 

N I G 6 I 2 0 4 6 N 

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

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

5 5 7 2 5 . 3 MV CAN W . H . W A L K E R 

R E Q U I R E D W I T H A 7 0 0 B A R N A C C U R A C Y . 
F I S S I O N P R O D U C T W I T H UNKNOWN C R O S S S E C T I O N . 

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

5 5 8 2 5 . 3 MV 1 0 0 . KEV USA S C H E N T E R 8 6 1 0 7 5 R 

R A D I O A C T I V E T A R G E T 1 . 1 X ( 1 O • * 1 4 ) Y R 
S I G M A ( N . G A M M A ) R E S O N A N C E P A R A M E T E R S UP TO 1 K E V . 
S I G M A ( A V G ) ( E ) FOR E CE 1 K E V . 
A C C U R A C Y R A N G E 5 . TO 1 0 . P E R C E N T . 
NEW R E Q U E S T . 

6 4 G A O O L I N I U M 1 5 3 C A P T U R E C R O S S S E C T I O N 

5 5 9 2 5 . 3 MV 1 0 0 . KEV USA S C H E N T E R 6 6 1 0 7 6 R 

i i i i i s i i i i t i t i i t t u t i 

0 : R A D I O A C T I V E T A R G E T 2 4 1 . 6 DAY 
S I G M A ( N . G A M M A ) R E S O N A N C E I N T E G R A L ANO T H E R M A L . 
S I G M A ( A V C ) ( B ) FOR E GE 1 KEV I F P O S S I B L E . 

A : A C C U R A C Y R A N G E 2 0 . TO 4 0 . P E R C E N T . 
M : NEW R E Q U E S T , 

i i : i i i : i t : i : i : : : i : i i ; : i : : 11 : i : : i : • : i : i : i : : i t : : : i i : i : : : : 

4 9 



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

S 6 0 I . OO MV M A T H E W S 

A : 3 P E R C E N T A C C U R A C Y B E L O W 1 EV 
A B O V E I E V . 

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

6 6 1 0 7 7 R 

P E R C E N T A C C U R A C Y 

6 6 E R B I U M 1 6 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 

S 6 1 I . 0 0 MV 2 . OO K E V M A T H E W S GA 

6 9 T H U L I U M 1 6 6 

A : 3 P E R C E N T A C C U R A C Y B E L O W 1 E V , 5 P E R C E N T A C C U R A C Y 
A B O V E 1 E V . 

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

5 6 2 6 . 0 0 MEV 2 0 . O MEV C A I O U N J I U 6 7 3 0 4 5 R 

Q : C R O S S S E C T I O N FOR 1 6 6 T M ( N . 2 N ) 1 6 7 T M R E A C T I O N S . 
NO O A T A . 
A C C U R A C Y 1 0 - 2 0 % . 
DOS I ME T R Y . 
NEW R E Q U E S T . 

7 2 H A F N I U M N E U T R O N A C T I V A T I O N C R O S S S E C T I O N 

5 6 3 1 4 . 0 MEV R . H A N C O X 

P R O D U C T I O N OF H F 1 7 8 M ( 3 1 Y ) AND H F 1 7 9 M ( 2 5 . 1 0 ) 
M E A S U R E M E N T R E Q U E S T 
WORK I N P R O G R E S S 
P A T R I C K ET AL ( A E R E ) 
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0 : R A D I O A C T I V E T A R G E T 1 . 5 9 2 X ( 1 O * » 5 ) Y R 
S P E C T R U M R E L A T I V E TO 2 5 2 - C F . 

M : NEW R E Q U E S T . 

9 2 U R A N I U M 2 3 3 N E U T R O N F I S S I O N P R O D U C T M A S S Y I E L D S P E C T R U M 

6 5 5 2 5 . 3 MV t . O % 3 CAN W . H . W A L K E R CRC 7 1 1 S 0 1 R 

Q : Y I E L D OF X E - 1 3 5 W A N T E D . 

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

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

6 5 6 UP TO 1 0 . 0 KEV 5 . 0 % 3 FR H . T E L L I E R SAC 7 3 2 0 9 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 . 

6 5 7 1 . 0 0 MV 2 . 0 0 EV 3 . % 2 USA P E E L t E ORL 6 6 1 0 9 2 R 

0 : R A D I O A C T I V E T A R G E T 2 . 4 5 X ( 1 O * * S ) Y R 
M : NEW R E Q U E S T . 

6 5 6 2 . 0 0 EV 1 0 . 0 KEV 6 . % 2 USA P E E L LB ORL 6 6 1 1 6 5 R 

Q : R A D I O A C T I V E T A R G E T 2 . 4 5 X ( 1 0 « «S ) YR 
M : NEW R E Q U E S T . 

6 5 9 1 0 . 0 KEV 1 . 0 0 MEV 1 0 . % 2 U S A P E E L I E ORL 6 6 1 1 6 6 R 

Q : R A D I O A C T I V E T A R G E T 2 . 4 5 X ( 1 0 * » 5 ) Y R 
M : NEW R E Q U E S T . 

9 2 U R A N I U M 2 3 4 N E U T R O N N , 2 N 

6 6 0 UP TO 1 5 . 0 MEV 1 0 . 0 % 1 FR J . S A L VY B R C 6 8 2 0 S O R 

9 2 U R A N I U M 2 3 4 N E U T R O N N , 3 N 

6 6 1 UP TO 1 5 . 0 MEV 1 5 . 0 % 1 FR J . SAL VY BRC 6 6 2 0 5 1 R 

9 2 U R A N I U M 2 3 4 N E U T R O N E N E R G Y S P E C T R U M OF D E L A Y E D F I S S I O N N E U T R O N S 

6 6 2 5 . % 1 U S A O E I B E T 7 6 I 1 6 7 R 

Q : R A D I O A C T I V E T A R G E T 2 . 4 S X ( 1 0 » * 5 ) Y R 
N E E D F A S T G R O U P Y I E L D S A N D S P E C T R A . 

0 : 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 OF U - 2 3 3 - T H - 2 3 2 F U E L 

9 2 U R A N I U M 2 3 5 N E U T R O N T O T A L C R O S S S E C T I O N 

6 6 3 1 . 0 0 MV 1 . 0 0 EV 0 . 5 % 1 USA H E M M I G 0 0 6 6 2 1 0 0 4 R 

0 : R A D I O A C T I V E T A R G E T 7 . O 3 6 X ( 1 O * * 6 ) YR 

0 : N E E D E D TO D E T E R M I N E THE T H E R M A L S H A P E A C C U R A T E L Y . 

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

J . L . R O W L A N D S 

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

S E C T I O N . 

5 9 



9 2 U R A N I U M 2 3 5 E L A S T I C CROSS S E C T I O N ( C O N T I N U E D ) 

C A R L S O N 

R A O I O A C T I V E T A R G E T 7 . 0 3 6 X ( 1 0 « * 6 ) YR 
S U I T A B L E M E A S U R E M E N T S AT T H E R M A L MAY BE A C C E P T A B L E 
W E L L - C H A R A C T E R I Z E D S A M P L E S MUST BE U S E D . 
E X T I N C T I O N E F F E C T S MUST BE D E T E R M I N E D . 
FOR D E T E R M I N A T I O N OF THE T H E R M A L C O N S T A N T S . 
NEW R E Q U E S T . 

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 ANO 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 5 I N E L A S T I C CROSS S E C T I O N 

3 0 . 0 MEV 

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 . 

6 67 BOO. KEV 5 . 0 0 MEV L . N . U S A C H E V F B I 

FROM 0 . 6 - 1 . 4 MEV A C C U R A C Y 15 P E R C E N T . 
FROM 1 . 4 - 2 . 5 MEV ACCURACY 17 P E R C E N T . 
FROM 2 . 5 - 5 . 0 MEV ACCURACY 3 0 P E R C E N T . 
NEED FOR P A S T REACTOR C A L C U L A T I O N . 
FOR MORE D E T A I L SEE I N T R O D U C T I O N . 

9 2 U R A N I U M 2 3 5 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 

M . N . N I K O L A E V Fe i 7 1 4 0 0 6 R 

CROSS S E C T I O N FOR I N B L A S T I C REMOVAL BELOW F I S S I O N 
T H R E S H O L D S OF U - 2 3 6 ( 7 P E R C E N T A C C U R A C Y ) AND OP 
P U - 2 4 0 OR N P - 2 3 7 ( 1 0 P E R C E N T A C C U R A C Y ) W A N T E D . 

E X C I T A T I O N CROSS S E C T I O N FOR LOW L Y I N G L E V 6 L S 
R E Q U E S T E D W I T H 15 P E R C E N T A C C U R A C Y . 

T E M P E R A T U R E S OF THE I N E L A S T I C S C A T T E R I N G S P E C T R A 
AS WBL L AS O I R B C T ANO PRE - E O U I L I BR I U M M E C H A N I S M 
C O N T R I B U T I O N S I N THE C O N T I N U U M ARE OF I N T E R E S T . 

SEE G E N E R A L COMMENTS I N THE I N T R O D U C T I O N . 

9 2 U R A N I U M 2 3 5 E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C CROSS S E C T I O N 

3 0 . 0 MEV 

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 2 U R A N I U M 2 3 5 C A P T U R E CROSS S B C T I ON 

l O . O MEV 

A : A C C U R A C Y 5 P E R C E N T UP TO 3 M E V , 2 0 P E R C E N T 
ABOVE . 

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

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

FROM 5 . O - 1 0 0 KEV ACCURACY 4 . 0 P E R C E N T . 
FROM 0 . 1 - 0 . 6 MEV A C C U R A C Y 10 P E R C E N T . 
FROM O . B - 4 . 5 MEV ACCURACY 5 0 P E R C E N T . 
A B O V E 4 . 5 MBV R E Q U I R E M E N T S 2 T I M E S W E A K E R . 
NEED FOR F A S T REACTOR C A L C U L A T I O N S . 
FOR MORE D E T A I L SEB I N T R O D U C T I O N . 

1 . OO EV 

Q : RAOlOACTIve TARGET 7 . 0 3 6 X ( 1 0 * « 6)YR 
0 : NEEOeO TO D E T E R M I N E THE T H E R M A L S H A P E A C C U R A T E L Y . 

T H E R M A L V A L U E UNDER C O N T I N U O U S R E V I E W BY I N D C AND N E A N O 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 T O T A L PHOTON P R O D U C T I O N CROSS S E C T I O N 

6 7 3 1 . 0 0 KEV 2 0 . O MBV 1 0 . 0 % 1. FR J . S A L V Y BRC 

0 : FOR SH I B L O I N G . 

9 2 U R A N I U M 2 3 5 N E U T R O N N . 3N 

UP TO 3 0 . 0 MB V l O . O X 1 PR J . S A L V Y 

0 : FOR C R I T I C A L A SS BMB 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 . 

6 0 



9 2 U R A N I U M 2 3 5 

6 7 2 0 3 4 R 

0 : T H E O R E T I C A L N U C L E A R MODE L L I N C 
M : NEW R E Q U E S T . 

9 2 U R A N I U M 2 3 5 E N E R G Y D I F F E R E N T I A L 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 

H EMM I C 0 0 E 82102 6R 
RAO I O A C T I VE T A R G E T 7 . 0 3 8 X ( 1 0 « • 6 ) Y R 
S P E C T R U M OF E M I T T E D N E U T R O N S N E E D E D AT 

S E V E R A L E N E R G I E S . 
A C C U R A C Y R A N G E 1 0 . TO I S . P E R C E N T . 

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

1 . O O MEV M . G . S O W E R B Y 6 9 2 3 6 8 R 

A : A C C U R A C Y FOR A V E R A G E V A L U E OF THE E R R O R B E T W E E N 
E AND 2 E . 

0 : S T A N D A R D 
MAY BE MET BY E N D F / B - V I S T A N D A R D S 

7 . O O MEV M . N . N I K O L A E V F E I 7 1 4 0 0 7 R 

BE LOW 2 0 K E V M E A S U R E M E N T S OF T R A N S M I S S I O N C U R V E S 
BY F L A T R E S P O N S E D E T E C T O R ANO BY S E L F D E T E C T I O N 
M E T H O D W I T H F I S S I O N D E T E C T O R W A N T E D FOR 
S E L P S H I E L O I N G E V A L U A T I O N . 

T H E S E C U R V E S M U S T BE M E A S U R E D W I T H A T T E N U A T I O N S OF 
T H E P R I M A R Y B E A M DOWN TO I . P E R C E N T . 

A V E R A G E CS I N F I S S I O N N E U T R O N S P E C T R U M OF C F - 2 5 2 
T I M E S N U - B A R OF C F - 2 5 2 I S OF G R E A T I N T E R E S T FOR 
R E D U C I N G T H E D E P E N D E N C E OF T H E A C C U R A C Y OF N E U -
TRON P R O D U C T I O N C A L C U L A T I O N S UPON THE A C C U R A C Y 
OF T H E CF - 2 5 2 N U - B A R S T A N D A R D ( R E Q U I R E D A C C U R A C Y 
1 P E R C E N T ) . 

A C C U R A C Y D E T E R M I N E D BY U S E OF T H I S C R O S S S E C T I O N 
AS S T A N D A R D I N F I S S I O N AND C A P T U R E M E A S U R E M E N T S 
FOR O T H E R I S O T O P E S . 

I F M E A S U R E M E N T I S A B S O L U T E AND P U - 2 3 9 ANO U - 2 3 8 
F I S S I O N C R O S S S E C T I O N S A R E M E A S U R E D R E L A T I V E TO 
U - 2 3 5 F I S S I O N , T H E N 2 . 0 P E R C E N T A C C U R A C Y I S 
R E Q U I R E D . 

B E S T A C C U R A C Y OF 1 . 5 P E R C E N T D E S I R A B L E I N 1 . 2 TO 
2 . 5 MEV R E G I O N B E C A U S E OF U - 2 3 8 F I S S I O N C R O S S 
S E C T I O N N O R M A L I Z A T I ON . 

S E E G E N E R A L C O M M E N T S I N T H E I N T R O D U C T I O N . 
R E Q U E S T C O N S I D E R E D F U L F I L L E D , WHEN A T L E A S T T H R E E 

M E A S U R E M E N T S W I T H 0 I F F E R E N T M E T H O D S A G R E E W I T H I N 
R E Q U E S T E D A C C U R A C Y . 

3 0 . 0 MEV J . S A L V Y BRC 

MOD I F I ED ( P A R T I A L L Y F U L F I L L E D ) . 

7 4 2 0 7 3 R 

5 . 0 0 KEV l O . O MEV 

3 0 . 0 K E V 

. N . U S A C H E V F E I 7 5 4 0 0 8 R 

F R O M 5 . 0 - 1 0 0 K E V A C C U R A C Y 
F R O M 0 . 1 - 0 . 8 MB V A C C U R A C Y 
F R O M 0 . 8 - 4 . 5 MEV A C C U R A C Y 
A B O V E 4 . 5 MEV R E Q U I R E M E N T S 

1 . O P E R C E N T . 
1 . O P E R C E N T . 
1 . O P E R C E N T . 

2 T I ME S W E A K E R . 
N E E D FOR F A S T R E A C T O R C A L C U L A T I O N S . 
S T A N D A R D CS A B O V E 1 0 0 K E V , 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 

C A R L S O N N B S 

R A D I O A C T I V E T A R G E T 7 . 0 3 8 X ( 1 O * • 8 ) Y R 
R E S O L V E D AND U N R E S O L V E D R E S O N A N C E P A R A M E T E R S 

N E E D E D Y I E L D I N G F I S S I O N A N D C A P T U R E R E S O N A N C E 
I N T E G R A L S C O N S I S T E N T W I T H I N T E G R A L M E A S U R E M E N T S . 
A N D TO R E S O L V E D I S C R E P A N C I E S I N R E C E N T F I S S I O N 
M E A S U R E M E N T S O V E R THE R A N G E 0 . 1 - 1 . 0 K E V . 

TO R E S O L V E D I S C R E P A N C Y I N R E C E N T C R O S S S E C T I O N 
M E A S U R E M E N T S . 

R A D I O A C T I V E T A R G E T V 
R A T 1 0 TO H ( N , P ) ANO 

O T H E R S T A N D A R D S . 

. 0 3 8 X ( 1 OS » 6 ) Y R 
1 0 - 8 ( N . A L P H A ) AND P O S S I B L Y 

2 0 . 0 MEV 

Q : R A D I O A C T I V E T A R G E T 7 . O 3 8 X ( 1 O • * 8 ) Y R 
0 : N E E D E D TO D E T E R M I N E THE T H E R M A L S H A P E A C C U R A T E L Y . 

C A R L S O N 8 6 1 t 4 9 R 

R A D I O A C T I V E T A R G E T 7 . O 3 8 X ( 1 O * * 8 ) Y R 
TO I M P R O V E A C C U R A C Y OF S T A N D A R D C R O S S S E C T I O N . 
NEW R E Q U E S T . 

P A S T ANO 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 O C A N D N E A N O C . S E E A P P E N D I X A . 



9 2 U R A N I U M 2 3 5 N E U T R O N C A P T U R E TO F I S S I O N R A T I O ( A L P H A ) 

6 6 5 1 O O . EV I . O O MEV S . 0 % 2 UK 

0 : 

J . L . R O W L A N D S W I N 6 9 2 3 7 3 R 

A C C U R A C Y FOR A V E R A G E V A L U E OF THE ERROR B E T W E E N 
E ANO 2 E . 

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

6 6 6 1 O O . EV 8 0 0 . KEV 7 . 0 % 1 CCP 

0: 
M . N . N I K O L A E V F E I 7 1 4 0 0 8 R 

FOR E V A L U A T I O N OF T H E D I F F E R E N C E S I N T H E C A P T U R E • 
ANO F I S S I O N - R E S O N A N C E S E L F S H I E O I N G . 

M E A S U R E M E N T S OF T R A N S M I S S I O N C U R V E S W I T H F L A T -
R E S P O N S E D E T E C T O R AND BY S E L F - I N D I C A T I O N M E T H O D 
W I T H C A P T U R E ANO F I S S I O N D E T E C T O R S I N T H E T E M P -
E R A T U R E R A N G E 7 0 - 2 5 0 0 D E G R E E S K A R E W A N T E D . 

I N R E G I O N 1 - 1 0 0 K E V B E T T E R A C C U R A C Y D E S I R A B L E 
( A B O U T S P E R C E N T ) . 

I N THE T R A N S M I S S I O N M E A S U R E M E N T S A T T E N U A T I O N OF A T 
L E A S T I / I O O W A N T E D . 

S E E G E N E R A L C O M M E N T S I N T H E I N T R O D U C T I O N . 
A L S O N E E D E D FOR C O M P A R I S O N W I T H A L P H A P U - 2 3 9 FOR 

T E S T OF M E A S U R E M E N T M E T H O D S . 
AT L E A S T T H R E E 0 I F F E R E N T R E S U L T S M U S T C O I N C I D E 

W I T H I N R E Q U E S T E D A C C U R A C Y . 

RAD I O A C T I V E T A R G E T 7 . 0 3 8 X ( 1 0 » * 6 ) Y R 
C A P T U R E C R O S S S E C T I O N E Q U A L L Y U S E F U L . 
E X P E R I M E N T A L U N C E R T A I N T I E S N E E D V E R I F I C A T I O N . 

6 8 6 1 . 0 0 K E V I . O O MEV 2 U S A S M I T H A N L 

0 : R A D I O A C T I V E T A R G E T 7 . 0 3 8 X ( 1 O * • 5 ) Y R 
A : A C C U R A C Y R A N G E 5 . TO 1 0 . P E R C E N T . 

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

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 O C A N D N E A N O C . S E E A P P E N D I X A . 

9 2 U R A N I U M 2 3 5 N E U T R O N N E U T R O N S E M I T T E D PER N E U T R O N A B S O R P T I O N ( E T A ) 

J . L . R O W L A N D S W I N 6 9 2 3 7 0 R 

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 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 

UP TO 0 . 2 E V , A N D I N SO MV S T E P S A B O V E . 
FOR 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 . 
A N A L Y S I S OF M E A S U R E M E N T S I S I N P R O G R E S S ( H A R W E L L ) 

6 9 0 1 . 0 0 MV 1 . 0 0 EV . 4 % 1 U S A 

0 : 
D E I B E T 7 4 1 1 1 9R 

R A D I O A C T I V E T A R G E T 7 . O 3 8 X ( 1 O * * 6 ) Y R 
S H A P E E S P E C I A L L Y I M P O R T A N T AT LOW E N E R G Y . 
U S E T E C H N I Q U E O T H E R T H A N M A N G A N E S E B A T H . 

1 . 0 0 MV 5 0 . 0 MV 1 . 0 % 1 FR H . T E L L I E R 

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

M : NEW R E Q U E S T . 

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 O C A N D N E A N D C . S E E A P P E N D I X A 

9 2 U R A N I U M 2 3 5 N E U T R O N 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 ) 

6 9 2 2 5 . 3 MV 2 . 5 0 MEV O . 5 % 2 CCP 

0 : 
M . N . N I K O L A E V F E I 7 1 4 0 0 9 R 

R A T I O TO C F - 2 5 2 NU R E Q U I R E D . 
A B S O L U T E M E A S U R E M E N T S OF U - 2 3 5 N U - B A R POR T H E R M A L 

N E U T R O N S W I T H A C C U R A C Y NOT WORSE T H A N 0 . 5 P E R -
C E N T AS W E L L A S E T A M E A S U R E M E N T S W O U L D BE U S E F U L 
FOR L O W E R I N G T H E D E P E N D E N C E ON T H E CP - 2 5 2 
S T A N D A R D . 

E N E R G Y D E P E N D E N C E OF NU I S W A N T E D W I T H O . 7 
L E T H A R G Y R E S O L U T I O N I N T H E R E G I O N B E L O W 2 . 5 M E V . 

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

L . N . U S A C H E V F E I 7 5 4 0 1 OR 

F R O M 5 . 0 - 1 0 0 K E V A C C U R A C Y 
F R O M O . I - 0 . 6 MEV A C C U R A C Y 
F R O M 0 . 6 • 4 . 5 MEV A C C U R A C Y 
A B O V E 4 . 5 MEV R E Q U I R E M E N T S 2 

I . O P E R C E N T . 
I . O P E R C E N T . 
I . O P E R C E N T . 

T I M E S W E A K E R . 
N E E D FOR F A S T R E A C T O R C A L C U L A T I O N S . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 

6 9 4 1 . 0 0 MV 1 . 0 0 EV . 2 % 1 U S A 

Q : 
OE I B E T 7 8 1 1 6 9 R 

R A D I O A C T I V E T A R G E T 7 . O 3 8 X ( 1 O * • 6 ) 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 , P U - 2 3 9 AND 

C F - 2 5 2 W A N T E D . 

E . F O R T CAD 6 7 2 0 3 S R 

V A L U E R E L A T I V E TO 2 5 2 C F NU 
E V A L U A T I O N P R O B L E M R E L A T I V E TO E N E R G Y D E P E N D E N C E 
NEW R E Q U E S T . 
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9 2 U R A N I U M 2 3 5 N E U T R O N N E U T R O N S E M I T T E D P E R F I S S I O N ( N U B A R ) ( C O N T I N U E D ) 

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 O C ANO N E A N D C . S E E A P P E N D I X A . 

9 2 U R A N I U M 2 3 5 N E U T R O N 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 
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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 A D I O A C T I V E T A R G E T 2 4 1 1 9 YR 
N E E D E D TO O E T E R M I N E THE T H E R M A L S H A P E A C C U R A T E L Y . 

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 ANO 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 3 9 E L A S T I C C R O S S S E C T I O N 

J . L . R O W L A N D S W I N 6 9 2 4 1 6R 

T H E R M A L A V E R A G E I N C I D E N T E N E R G Y . 
FOR LONG T E R M I M P R O V E M E N T OF T H E A B S O R P T I O N C R O S S 

C A R L S O N 6 6 1 0 7 2 R 

R A D I O A C T I V E T A R G E T 2 4 1 1 9 YR 
S U I T A B L E M E A S U R E M E N T S A T T H E R M A L MAY BE A C C E P T A B L E 
WE L L - C H A R A C T E R I Z E D S A M P L ES M U S T BE U S E D . 
E X T I N C T I O N E F F E C T S MUST BE D E T E R M I N E D , 
FOR O E T E R M I N A T I ON OF T H E T H E R M A L C O N S T A N T S . 
NEW R E Q U E S T . 

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 O C ANO 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 I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

1 . OO K E V 3 0 . 0 MEV C.A.PHILIS 7 4 2 0 9 S 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 . 

9 4 P L U T O N I U M 2 3 9 I N E L A S T I C C R O S S S E C T I O N 

3 0 . 0 MEV 

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 MOD I F I C A T I O N S , 

S . 0 0 MBV L . N . U S A C H E V 

F R O M 0 . 8 • 1 . 4 MEV A C C U R A C Y I S P E R C E N T . 
F R O M 1 . 4 - 2 . 5 MEV A C C U R A C Y 1 7 P E R C E N T . 
F R O M 2 . S • 5 . 0 MEV A C C U R A C Y 3 0 P E R C E N T . 
N E E D FOR F A S T R E A C T O R C A L C U L A T I O N . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 



9 4 P L U T O N I U M 2 3 9 E N E R G Y D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

UP TO 1 S . O MEV M . N . N I K O L A E V F E I 

C R O S S S E C T I O N FOR I N E L A S T I C R E M O V A L B E L O W F I S S I O N 
T H R E S H O L D S OF U - 2 3 8 ANO OF PU • 2 4 0 OR N P - 2 3 7 
O E S I RED W I T H 1 0 P E R C E N T A C C U R A C Y . 

E X C I T A T I O N C R O S S S E C T I O N FOR LOW L Y I N G L E V E L S 
R E Q U I R E D W I T H I S P E R C E N T A C C U R A C Y . 

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

9 4 P L U T O N I U M 2 3 9 N E U T R O N E N E R G Y - 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 

J . S A L VY BRC 7 4 2 0 9 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 MOD I F I C A T I O N S . 

9 4 P L U T O N I U M 2 3 9 N E U T R O N C A P T U R E C R O S S S E C T I O N 

A C C U R A C Y 5 P E R C E N T TO 3 M E V , 2 0 P E R C E N T A B O V E . 
FOR C R I T I C A L A S S E M B L I E S . 

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

A : F R O M S . O - 1 0 0 K E V A C C U R A C Y 4 . O P E R C E N T . 
F R O M 0 . 1 - 0 . 8 MEV A C C U R A C Y 1 0 P E R C E N T . 
F R O M 0 . 8 • 4 . 5 MEV A C C U R A C Y SO 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 . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 

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 ANO 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 3 9 N E U T R O N T O T A L P H O T O N P R O D U C T I O N C R O S S S E C T I O N 

J . L . R O W L A N D S 

GAMMA S P E C T R U M W A N T E D . 
I N C I D E N T E N E R G Y , A B O U T 1 2 0 K E V . 
LOW R E S O L U T I O N A D E Q U A T E FOR I NC I D E N T E N E R G Y ANO 

P H O T O N S P E C T R U M . 
FOR S T U D Y OF A C T I V A T I O N AND H E A T R E L E A S E I N CORE 

2 0 . 0 MEV 

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

6 . O U C H E M I N S A C 

GAMMA S P E C T R A REQU I RED 
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 AND 5 0 0 KEV FOR E N E R G I E S G R E A T E R T H A N 

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 . 
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 

1 0 . 0 MEV 1 0 . O X 1 FR M . S A L V A T O R E S 

0 : GAMMA S P E C T R U M R E Q U I R E D . 
0 : 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 

3 0 . 0 M6V S O X 1 PR C . A . 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 . 

1 5 . O MEV 1 5 . O X 2 FR F . J O S S O CAO 

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 : FOR P 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 . 

0 : F I S S I O N R E A C T O R S • F U E L C Y C L E 
E V A L U A T I O N P R O B L E M 

M : NEW R E Q U E S T . 

1 6 . 0 MEV C A I D U N J I U 

9 4 P L U T O N I U M 2 3 9 

Q : NO S A T I S F A C T O R Y E X P E R I M E N T A L D A T A UP TO NOW 
A C C U R A C Y 1 0 - 1 SX 

0 : R E S E A R C H ON F I S S I O N M E C H A N I S M AND F I S S I O N E N E R G Y 
T E C H N O L O G Y . 

M : NEW R E Q U E S T . 

J . S A L VY BRC 

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

7 2 



9 4 P L U T O N I U M 2 3 9 N E U T R O N ( C O N T I N U E D ) 

C A I D U N J I U 

Q : NO S A T I S F A C T O R Y E X P E R I M E N T A L O A T A UP TO NOW 
A C C U R A C Y 1 0 - 1 5 % 

0 : R E S E A R C H ON F I S S I O N M E C H A N I S M ANO F I S S I O N E N E R G Y 
T E C H N O L O G Y . 

M : NEW R E Q U E S T . 

9 4 P L U T O N I U M 2 3 9 

3 0 . 0 MEV C.A,PHILIS 
0 : T H E O R E T I C A L N U C L E A R M O D E L L I N G 
M : NEW R E Q U E S T . 

9 4 P L U T O N I U M 2 3 9 F I S S I O N C R O S S S E C T I O N 

8 0 6 1 . O O KEV 1 5 . 0 MEV J . L . R O W L A N D S W I N 

R A T I O TO U - 2 3 5 F I S S I O N C R O S S S E C T I O N A C C E P T A B L E . 
A C C U R A C Y FOR A V E R A G E V A L U E OF THE E R R O R B E T W E E N 

E ANO 2 B . 
FOR F A S T R E A C T O R S . 
MAY BE MET BY E N O F / B - V I S T A N D A R D S E V A L U A T I O N 

6 0 7 1 . O O K E V 4 . 0 0 MEV M . N . N I K O L A E V F B I 7 1 4 0 2 4 R 

R A T I O TO U - 2 3 5 F I S S I O N CS I S W A N T E D B U T A B S O L U T E 
M E A S U R E M E N T ANO M E A S U R E M E N T OP R A T I O S TO B - I O 
( N . A L P H A ) . L I • 6 ( N , A L P H A ) C R O S S S E C T I O N S AND 
O T H E R S T A N D A R D S W O U L D BE VERY U S E F U L . 

B E L O W 3 0 K E V M E A S U R E M E N T S OF T R A N S M I S S I O N C U R V E S 
BY F L A T R E S P O N S E D E T E C T O R ANO BY S E L F D E T E C T I ON 
M E T H O D W I T H F I S S I O N D E T E C T O R W A N T E D FOR 
S B L F S H I E L D I N G E V A L U A T I O N . 

T H E S E C U R V E S M U S T BE M E A S U R E D W I T H A T T E N U A T I O N S OF 
T H E P R I M A R Y B E A M DOWN TO 1 P E R C E N T . 

A C C U R A C Y R E Q U I R E D TO B E T T E R T H A N 2 . 0 P E R C E N T . 
O P T I M U M P R E C I S I O N OF 1 . 5 P E R C E N T D E S I RED I N 

R E G I O N 2 0 KEV TO 1 M E V . 
L E T H A R G Y R E S O L U T I O N OF A B O U T 0 . 2 C O N S I D E R E D 

S U F F I C I E N T FOR S U C H M E A S U R E M E N T S . 
S E E G E N E R A L C O M M E N T S I N T H E I N T R O D U C T I O N . 
R E Q U E S T C O N S I D E R E D F U L F I L L E D . WHEN A T L E A S T T H R E E 

M E A S U R E M E N T S W I T H D I F F E R E N T M E T H O D S A G R E E W I T H I N 
R E Q U E S T E D A C C U R A C Y . 

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

6 0 6 1 0 . O MEV 3 0 . 0 ME V FR C . A . P H I L I S BRC 

M : MOO I P 1 ED ( P A R T I A L L Y F U L F I L L E D ) . 

6 0 9 5 . O O KEV 1 0 . 0 MEV L . N . U S A C H E V F E I 7 5 4 0 0 9 R 

F R O M 5 . 0 • 1 0 0 KEV A C C U R A C Y 1 . 0 P E R C E N T . 
F R O M 0 . 1 - 0 . 8 MEV A C C U R A C Y 1 . 0 P E R C E N T . 
F R O M 0 . 8 - 4 . 5 ME V A C C U R A C Y 3 . 0 P E R C E N T . 
A B O V E 4 . 5 MBV R E Q U I R E M E N T S 2 T I M E S W E A K E R . 
N E E D FOR F A S T R E A C T O R C A L C U L A T I O N S . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 

8 1 0 5 0 0 . EV M . K A W A I N I G 

F I S S I O N R E A C T O R C A L C U L A T I O N S . 
CORE D E S I G N ANO A N A L Y S I S . 
L A R G E D I S C R E P A N C I E S B E T W E E N E X P E R I M E N T A L D A T A F R O M 
SO KEV TO 1 . O M E V . 
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 11 1 . O O K E V H . K U E S T E R S 7 9 2 2 2 1 R 

8 12 1 0 . 0 MV 1 . 0 0 EV 

Q : R A D I O A C T I V E T A R G E T 2 4 1 1 9 YR 
M : NEW R E Q U E S T . 

t . 0 0 K E V 1 . O O MEV 8 7 2 0 4 1 R 

0 : E V A L U A T I O N P R O B L E M S 
M : NEW R E Q U E S T . 

8 14 1 4 . O MEV ZHOU D E L I N 

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

F A S T A N D 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 O C AND 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 3 9 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 .OO ev 5 0 . 0 K B V 
HEMM I G 

A N L 
OOE 

6 9 1 3 I BR 

R A O I O A C T I V E T A R G E T 2 4 1 1 9 YR 
C A P T U R E C R O S S S E C T I O N E Q U A L L Y U S E F U L . 

7 3 



9 4 P L U T O N I U M 2 3 9 

6 1 6 6 0 0 . KEV 1 0 . 0 MEV 1 0 . X 2 USA 

Q : 
S M I T H A N L 6 9 1 3 1 7 R 
H E M M I C DOE 

R A D I O A C T I V E T A R G E T 2 4 1 1 9 YR 
C A P T U R E C R O S S S E C T I O N E Q U A L L Y U S E F U L . 

6 1 7 1 0 0 . EV 8 0 0 . KEV 7 . O X 1 CCP 

Q : 

M . N . N I K O L A E V F E I 7 1 4 0 2 S R 

FOR E V A L U A T I O N OF D I F F E R E N C E S I N C A P T U R E AND 
F I S S I ON • R E S O N A N C E S E L F S H I E L D I N G . 

M E A S U R E M E N T S OF T R A N S M I S S I O N C U R V E S W I T H P L A T -
R E S P O N S E D E T E C T O R A N D BY S E L F - I N0 I CAT I 0 N M E T H O D 
W I T H C A P T U R E AND F I S S I O N D E T E C T O R S A R E W A N T E D . 

B E A M A T T E N U A T I O N DOWN TO 1 P E R C E N T W A N T E D . 
I N R E G I O N 1 TO 1 0 0 K E V , 4 TO S P E R C E N T A C C U R A C Y 

D E S I R A B L E . 
L E T H A R G Y R E S O L U T I O N OF 0 . 2 S U F F I C I E N T FOR R E G I O N 

0 . 1 TO 3 0 K E V . 
AT L E A S T T H R E E D I F F E R E N T R E Q U E S T S M U S T C O I N C I D E 

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

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

6 1 8 1 0 . 0 MV 1 . 0 0 EV 2 . X 2 USA W E S T O N ORL 6 6 1 1 7 2 R 

0 : R A D I O A C T I V E T A R G E T 2 4 1 1 9 YR 
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 O 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 N E U T R O N S E M I T T E D PER N E U T R O N A B S O R P T I O N ( E T A ) 

0 . S O EV J . L . R O W L A N D S 6 4 2 0 0 6 R 

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 C C U R A C Y I S POR A V E R A G E V A L U E S I N 2 0 MV S T E P S . 
FOR 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 . 

8 2 0 1 . 0 0 MV 5 0 . 0 MV 1 . O X 1 FR H . T E L L I E R SAC 6 7 2 0 4 2 R 

0 : T E M P E R A T U R E C O E F F I C I E N T C A L C U L A T I O N FOR 
T H E R M A L R E A C T O R 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 O 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 N E U T R O N S E M I T T E D PER F I S S I O N 1NU B A R ) 

1 . 0 0 MEV 0 . 5 X 1 J A P M . K A W A I N I G 7 0 2 0 3 7 R 

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 0 . 2 P E R C E N T I F 
P O S S I B L E . 

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

M : 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 2 2 5 . 3 MV 2 . 5 0 MEV 0 . 5 X 2 CCP 

Q : 

M . N . N I K O L A E V F E I 7 1 4 0 2 6 R 

R A T I O TO C F - 2 5 2 NU R E Q U I R E D . 
A B S O L U T E M E A S U R E M E N T S OF N U - B A R ANO E T A FOR 

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 OF AT L E A S T 0 . 5 
P E R C E N T W O U L D BE V E R Y U S E F U L FOR L O W E R I N G T H E 
D E P E N D E N C E OF P U - 2 3 9 N U - B A R R E S U L T S PROM T H E 
C F - 2 5 2 N U - B A R S T A N D A R D . 

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 OF t O . P E R C E N T R E Q U I R E D B E L O W 

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

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

F R O M S . O - 1 0 0 KEV A C C U R A C Y 1 . 0 P E R C E N T . 
F R O M 0 . 1 - 0 . 6 MEV A C C U R A C Y 1 , 0 P E R C E N T . 
PROM 0 . 8 • 4 . 5 MEV A C C U R A C Y 1 . 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 O N S . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 

6 2 4 4 0 0 . EV 1 5 . 0 K E V 1 . O X 1 FR E . F O R T CAO 8 7 2 0 4 0 R 

0 : V A L U E R E L A T I V E TO 2 5 2 C F NU 
0 : E V A L U A T I O N P R O B L E M R E L A T I V E TO E N E R G Y D E P E N D E N C E 
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 O C ANO 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 

8 2 5 2 5 . 3 MV 5 . 0 0 M E V 5 . X 3 U S A S M I T H A N L 7 6 1 0 9 0 R 

Q : R A D I O A C T I V E T A R G E T 2 4 1 1 9 YR 



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 ( C O N T I N U E D ? 

T . M U R A T A N I C 

T H E R E Q U E S T E D Q U A N T I T I E S A R E T H E GROUP H A L F L I V E S 
A N D C R O U P 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 BE 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 FOR THE 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 S PER 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 ANO I R R A D I A T E D F U E L 

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

8 2 7 1 0 0 . KEV J . L . R O W L A N D S 

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 ON THE NUMBER OF N E U T R O N S A B O V E 5 MEV 

ANO B E L O W . 2 S M E V . 
LOW R E S O L U T I O N A D E Q U A T E FOR I N C I D E N T E N E R G Y . 
FOR F A S T R E A C T O R S . 
FOR R E A C T I O N R A T E A N A L Y S I S . 
MAY BE MET BY E X I S T I N G M E A S U R E M E N T S 

8 2 8 UP TO 3 0 . 0 MEV C . A . P H I L I S 7 4 2 1 0 3 R 

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 P L U T O N I U M 2 3 9 N E U T R O N S P E C T R U M OF P R O M P T GAMMA R A Y S E M I T T E D I N F I S S I O N 

8 2 9 2 S . 3 MV S . S . K O V A L E N K O R I 7 3 4 0 0 2 N 

Y I E L D ANO S P E C T R A W A N T E D FOR S TO I S MEV G A M M A S . 
1 0 . 0 KEV GAMMA R E S O L U T I O N W A N T E D . 
FOR A S S A Y OF PU I N F U E L E L E M E N T S F R O M P R O M P T 

G A M M A S . 

9 4 P L U T O N I U M 2 3 9 N E U T R O N F I S S I O N P R O D U C T M A S S Y I E L D S P E C T R U M 

8 3 0 2 5 . 3 MV S . A . S K V O R T S O V 
0 . A . M I L L E R 

7 0 4 0 2 0 N 

Y I E L D S OF C S • 13 3 ANO C S - 1 3 7 W A N T E D . 
FOR A S S A Y OP PU I N S P E N T F U E L E L E M E N T S BY 

THE F I S S I O N P R O D U C T GAMMA R A Y S . 

8 3 1 2 5 . 3 MV 
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, S K V O R T S O V 
. M I L L E R 

B A - 1 4 0 ANO C B - 1 4 4 Y I E L D S OF Z R - 9 S , R U - 1 0 6 , 
ARB R B Q U I R E D . 

FOR A S S A Y OP PU I N S P E N T F U E L E L B M B N T S BY 
THB F I S S I O N P R O D U C T GAMMA R A Y S . ' 

8 3 2 2 5 . 3 MV W . H . W A L K E R 

0 : Y I E L D OF X E - 1 3 5 W A N T E D . 
0 : FOR C A L C U L A T I O N OP F I S S I O N P R O D U C T A B S O R P T I O N . 

9 4 P L U T O N I U M 2 4 0 T O T A L C R O S S S E C T I O N 

8 3 3 5 . 0 0 KEV 2 0 . 0 MEV USA H E M M I G 

Qz R A D I O A C T I V E T A R G E T 6 5 7 0 YR 
M : S U B S T A N T I A L M O D I F I C A T I O N S . 

9 4 P L U T O N I U M 2 4 0 N E U T R O N D I F F E R E N T I A L E L A S T I C C R O S S S E C T I O N 

8 3 4 S O O , KEV USA S M I T H 6 6 1 0 6 5 R 

R A D I O A C T I V E T A R G E T 6 5 7 0 YR 
A N G L E - I N T E G R A T E D A C C U R A C Y . 
NEW R E Q U E S T . 

9 4 P L U T O N I U M 2 4 0 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 

M . N . N I K O L A E V F E I 7 1 4 0 2 9 R 

C R O S S S E C T I O N FOR I N E L A S T I C R E M O V A L B E L O W F I S S I O N 
T H R E S H O L D S OF U - 2 3 8 AND P U - 2 4 0 OR N P - 2 3 7 W A N T E D 
W I T H 1 0 P E R C E N T A C C U R A C Y . 

E X C I T A T I O N CS FOR L O W - L Y I N G L E V E L S R E Q U I R E D W I T H 
A C C U R A C Y OF 15 P E R C E N T . 

SEE 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 . 

RAD I 0 A C T I VB T A R G B T 6 5 7 0 YR 
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NEW R E Q U E S T . 



P L U T O N I U M 2 4 0 N E U T R O N E N E R G Y - A N G L E D I F F E R E N T I A L I N E L A S T I C C R O S S S E C T I O N 

6 3 7 UP TO 4 . O O MEV 4 0 . O X 2 UK 
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J . L . R O W L A N D S W I N 6 9 2 4 4 3 R 

FOR F A S T R E A C T O R S . 
MAY EE MET BY E X I S T I N G D A T A 
E V A L U A T I O N N E E D E D 

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 

R A D I O A C T I V E T A R G E T 6 5 7 0 YR 
A C C U R A C Y OF 15 P E R C E N T W O U L D BE U S E F U L . 
POR 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 . 

6 3 9 5 0 0 . EV I . O O MEV 5 . O O X 2 FR 

0 : 
0 : 

M . S A L V A T O R E S CAD 6 9 2 4 5 1 R 

A B S O L U T E V A L U E S U S E F U L B U T R E Q U E S T C O N C E R N S M A I N L Y 
R E L A T I V E V A L U E S V E R S U S E N E R G Y OR R E L A T I V E V A L U E S 
TO U - 2 3 6 C A P T U R E OR U - 2 3 5 F I S S I O N . 

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

6 4 0 S O O . EV 1 . 4 0 MEV 7 . O X 2 CCP 

0 : 
0 : 

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

R A T I O TO U - 2 3 5 F I S S I O N CS W A N T E D B U T R A T I O S TO 
B - 1 0 , L I * 6 . HE - 3 AND O T H E R S T A N D A R D S WOULD BE 
VERY U S E F U L . 

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 

6 4 1 5 0 0 . EV 5 . 0 0 M E V 4 . O X 2 CCP 

Q : 
L . N . U S A C H E V F E I 7 9 4 0 0 1R 

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

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 E G E N E R A L C O M M E N T S . 

U S A 

Q : R A D I O A C T I V E T A R G E T 6 5 7 0 YR 
A : 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 . 

9 4 P L U T O N I U M 2 4 0 N E U T R O N T O T A L 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 

J . L . R O W L A N D S W I N 

0 : GAMMA S P E C T R U M W A N T E D . 
A : I N C I D E N T E N E R G Y , A B O U T 1 2 0 K E V . 

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

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

6 4 4 2 5 . 3 MV 1 5 . 0 MEV 1 0 . O X 3 FR 

0 : 
A : 

0 : 

B . O U C H E M I N SAC 7 9 2 0 5 0 R 

GAMMA S P E C T R A R E O U I RED 
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 AND 5 0 0 KEV 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 . 
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 

9 4 P L U T O N I U M 2 4 0 N E U T R O N N , 2 N 

6 4 5 UP TO 1 6 . O MEV 1 0 . X 2 PRC C A I D U N J I U AE P 8 7 3 0 5 0 R 

Q : NO S A T I S F A C T O R Y E X P E R I M E N T A L O A T A UP TO NOW 
A C C U R A C Y l O - 1 S X 

0 : R E S E A R C H ON F I S S I O N M E C H A N I S M AND F I S S I O N E N E R G Y 
T E C H N O L O G Y . 

M : NEW R E Q U E S T . 

9 4 P L U T O N I U M 2 4 0 

C C A I O U N J I U AE P 6 7 3 0 5 4 R 

0 : NO S A T I S F A C T O R Y E X P E R I M E N T A L D A T A UP TO NOW 
A C C U R A C Y 10 - 1 S X 

0 : R E S E A R C H ON F I S S I O N M E C H A N I S M AND F I S S I O N E N E R G Y 
T E C H N O L O G Y . 

M : NEW R E Q U E S T . 

9 4 P L U T O N I U M 2 4 0 N E U T R O N F I S S I O N C R O S S S E C T I O N 

8 4 7 1 0 0 . KEV 5 . O O MEV 5 . O X 2 CCP 

0 : 

0 : 

M . N . N I K O L A E V F E I 7 1 4 0 3 0 R 

R A T I O TO U - 2 3 5 OR NP • 2 3 7 F I S S I O N CS W A N T E D . 
M E A S U R E M E N T OF A V E R A G E CS I N F I S S I 0 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 - BAR OF CP - 2 5 2 W I T H 
A C C U R A C Y OF 2 P E R C E N T I S D E S I R E D . 

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

R A T I O TO 1 0 - B ( N , A L P H A ) OR 6 - L H N . A L P H A ) W A N T E D . 
A C C U R A C Y OF 5 P E R C E N T U S E F U L . 
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9 4 P L U T O N I U M 2 4 0 N E U T R O N F I S S I O N C R O S S S E C T I O N ( C O N T I N U E O ) 

3 0 . 0 MEV 

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 . 
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 . 

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

F R O M 0 . 1 - O . a MEV A C C U R A C Y S . O P E R C E N T . 
F R O M 0 . 6 • 4 . S MEV A C C U R A C Y 4 . 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 O N S . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 

9 4 P L U T O N I U M 2 4 0 N E U T R O N S E M I T T ED PER F I S S I O N ( N U BAR ) 

5 . O O MEV 1 . 0 % 2 CCP M . N . N I K O L A E V 

Q : R A T I O TO C F - 2 5 2 N U - B A R W A N T E D . 
0 : SEE 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 . 

3 0 . 0 MEV 

A C C U R A C Y 2 P E R C E N T TO I KE 
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 P E R C E N T A B O V E . 

9 4 P L U T O N I U M 2 4 0 D E L A Y E D N E U T R O N S E M I T T E O PER F I S S I O N 

l O . O MEV 5 . % 2 J A P T . M U R A T A N I G 

THE R E Q U E S T E D Q U A N T I T I E S A R E THE G R O U P H A L F L I V E S 
AND GROUP Y I E L D S 1 N O R M A L I ZED TO .1 F I S S I O N ) W H I C H 
CAN 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 FOR T H E T I M E R A N G E 0 . 1 - 3 0 0 SEC W I T H I N AN 
A C C U R A C Y OF 5 PER 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 ANO I R R A D I A T E D F U E L 

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

9 4 P L U T O N I U M 2 4 0 N E U T R O N 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 

M . S A L V A T O R E S CAO 7 3 2 0 9 8 R 

A C C U R A C Y FOR A V E R A G E E ' R E L A T I V E TO A V E R A G E E ' 
U • 2 3 5 OR P U - 2 3 9 . 

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

9 4 P L U T O N I U M 2 4 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 

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

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

S E L F - I N D I C A T I O N C A P T U R E M E A S U R E M E N T S A R E D E S I R E D 
FOR P - W A V E R E S O N A N C E O B S E R V A T I O N . 
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D I F F E R E N T I A L A N D I N T E G R A L O A T A . 
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FOR C A L 0 R I ME T R I C PU D E T E R M I N A T I O N . 
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9 4 P L U T O N I U M 2 4 1 F I S S I O N C R O S S S E C T I O N 

1 0 . 0 MEV CCP V . K , M A R K O V GAC 

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

7 1 4 0 4 7 N 

9 4 P L U T O N I U M 2 4 1 F I S S I O N P R O D U C T M A S S Y I E L D S P E C T R U M 

1 0 . 0 MEV 1 0 . 0 % 2 CCP V . K . M A R K O V GAC 

0 : FOR P H O T O N U C L E A R A S S A Y OF P U . 
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9 4 P L U T O N I U M 2 4 1 T O T A L C R O S S S E C T I O N 
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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 O C ANO 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 4 1 E L A S T I C C R O S S S E C T I O N 

USA C A R L S O N N B S 6 6 1 0 7 3 R 

0 : R A D I O A C T I V E T A R G E T 1 4 . 4 YR 
A : S U I T A B L E M E A S U R E M E N T S AT T H E R M A L MAY BE A C C E P T A B L E 
0 : W E L L - C H A R A C T E R ! Z E D S A M P L E S M U S T BE U S E D . 

E X T I N C T I O N E F F E C T S M U S T BE D E T E R M I N E D . 
FOR D E T E R M I N A T I O N OF T H E T H E R M A L C O N S T A N T S . 

M : NEW R E Q U E S T . 

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 O C A N D N E A N O C . S E E A P P E N D I X A . 

- S T A T U S 

9 4 P L U T O N I U M 2 4 1 C A P T U R E C R O S S S E C T I O N 

8 6 3 S O O . EV S . O O MEV CCP L . N . U S A C H E V FE I 

Q : A V E R A G E C R O S S S E C T I O N I N A F A S T - R E A C T O R S P E C T R U M 
R E Q U E S T E D . 

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 . 
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LOW R E S O L U T I O N A D E Q U A T E FOR I N C I D E N T E N E R G Y AND 

P H O T O N S P E C T R U M . 
FOR S T U D Y 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 . 

B . O U C H E M I N SAC 7 9 2 0 5 1 R 

0 : 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 S O KEV FOR GAMMA R A Y S L E S S 

T H A N 1 MB V ANO SOO 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 A T 2 S T A N D A R D D E V I A T I O N S . 

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

1 6 . 0 MEV l O . % PRC C A I O U N J I U 6 7 3 0 6 I R 

Q : NO S A T I S F A C T O R Y E X P E R I M E N T A L O A T A UP TO NOW 
A C C U R A C Y 1 0 - 15 X 

0 : R E S E A R C H ON F I S S I O N M E C H A N I S M AND F I S S I O N E N E R G Y 
T E C H N O L O G Y . 

M : NEW R E Q U E S T . 

9 4 P L U T O N I U M 2 4 1 N E U T R O N 
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M : NEW R E Q U E S T . 
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9 4 P L U T O N I U M 2 4 1 
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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 . 
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0 : A V E R A G E C R O S S S E C T I O N I N A F A S T - R E A C T O R S P E C T R U M 
R E Q U E S T E D . 

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 E E G E N E R A L C O M M E N T S . 

8 7 2 2 S . 3 MV 1 0 . 0 EV 2 . X USA H E M M I G 

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 2 3 S - U AND 2 3 9 - P U W O U L D BE U S E F U L . 

6 7 3 2 0 . 0 K E V 4 0 0 . KEV 3 . O X U S A H E M M I G 

Q : R A D I O A C T I V E T A R G E T 1 4 , 4 YR 

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

9 4 P L U T O N I U M 2 4 1 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 ) 

8 7 4 1 . 0 0 K E V 2 . 0 0 MEV 6 . O X H E M M I G DOE 

R A D I O A C T I V E T A R G E T 1 4 . 4 YR 

8 7 S 2 5 . 3 MV 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 . 
0 : E V A L U A T I O N MAY S U F F I C E I F I T E X P L A I N S 

D I S C R E P A N C I E S . 

8 7 6 1 0 . 0 MV USA W E S T O N 

Q : R A D I O A C T I V E T A R G E T 1 4 . 4 YR 
A : A C C U R A C Y R A N G E 2 . TO 4 . P E R C E N T . 
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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 PER N E U T R O N A B S O R P T I O N ( E T A ) 

J . L . R O W L A N D S 

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 . 
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9 6 C U R I U M 2 4 8 N E U T R O N C A P T U R E C R O S S S E C T I O N 

1 . OO K E V 3 . O O MEV F . J O S S O 

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 . 
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 . 

9 7 8 E R K E L I U M 2 4 9 N E U T R O N C A P T U R E C R O S S S E C T I O N 

F . J O S S O 7 9 2 0 6 4 R 

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 . 
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 . 

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 O N ( N U B A R ) 

7 1 2 1 I 9 R 

D I S C R E P A N C Y B E T W E E N D I F F E R E N T I A L AND 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 

FOR 2 2 0 0 M / S D A T A . 

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

A C C U R A C Y NOT WORSE T H A N O . 3 P E R C E N T . 
MUST BE G U A R A N T E E D BY A G R E E M E N T W I T H I N 0 . 5 P E R C E N T 

OF AT L E A S T FOUR E X P E R I M E N T S C A R R I E D OUT BY NOT 
L E S S T H A N TWO 0 I F F E R E N T M E T H O D S . 

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

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

- S 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 O C AND 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 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 

M . G . S O W E R B Y 

A : A C C U R A C Y FOR MEAN S P E C T R U M E N E R G Y . 
10 P E R C E N T A C C U R A C Y W A N T E D FOR THE N U M B E R OF 

N E U T R O N S A B O V E 5 MEV ANO B E L O W . 2 5 M E V . 
0 : S T A N D A R D . 

MAY BE MET BY E V A L U A T I O N S I N P R O G R E S 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 ANO N E A 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 I N E L A S T I C C R O S S S E C T I O N 

S . O O MEV L . N . U S A C H E V F E I 7 5 4 0 2 2 R 

A : FROM O . 6 - I . 4 MEV A C C U R A C Y 13 P E R C E N T . 
F R O M 1 . 4 - 2 . 5 MEV A C C U R A C Y I S P E R C E N T . 
F R O M 2 . 5 - 5 .O MEV A C C U R A C Y 3 0 P E R C E N T . 

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

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

FROM 5 . 0 - 1 0 0 KEV A C C U R A C Y 7 P E R C E N T . 
FROM 0 . 1 - 0 . 6 MEV A C C U R A C Y 14 P E R C E N T . 
FROM 0 . 8 - 4 . 5 MEV A C C U R A C Y 4 6 P E R C E N T . 
A B O V E 4 . 5 MBV R E Q U I R E M E N T S 2 T I M E S W E A K E R . 
N E E D FOR F A S T R E A C T O R C A L C U L A T I O N S . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 

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



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

M . N . N I K O L A E V PE I 

R A T I O S W A N T E D R E L A T I V E TO U - 2 3 S F I S S I O N , 6 • 1 O , 
L I • 6 , H E - 3 AND H - 1 S T A N D A R D S . 

1 0 P E R C E N T B E L O W , 2 0 P E R C E N T A B O V E 1 0 0 KB V W A N T E D . 
S E E G E N E R A L C O M M E N T S I N T H E I N T R O D U C T I O N . 
A N A L Y S I S 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 F R O M 
M I C R O S C O P I C D A T A . 

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

S . 0 0 K E V 1 O . O MEV L . N . U S A C H E V FE I 

F R O M S . O 
F R O M O . t 
F R O M O . a 
A B O V E 4 . 5 
N E E D FOR 
FOR MORE 

- 1 0 0 K E V A C C U R A C Y 1 
• O . 8 MEV A C C U R A C Y 1 
- 4 . S MEV A C C U R A C Y 

MEV R E Q U I R E M E N T S 2 

\ P E R C E N T . 
5 P E R C E N T . 
0 P E R C E N T . 
T I ME S W E A K E R . 

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

8 3 





V. 1. 

V. INDEX OF SATISFIED AND WITHDRAWN REQUESTS 

The following index lists all requests which appeared in the 
previous edition but which, since then, have been removed from the 
request file. For convenient cross-reference, the WRENDA 
reference number (see Section 1L.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 O U E S T S 

3 L I T H I U M 7 

1 2 . 0 MEV I S O MEV B E R K DOE 
T R I T I U M P R O D U C T I O N C R O S S S E C T I O N N E E D E D . 
KEY C R O S S S E C T I O N FOR T R I T I U M B R E E D I N G . 

6 C A R B 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 0 N C R O S S S E C T I O N 

I I 1 1 ) 9 . 0 0 MEV 1 S . O MEV B E R K DOE 7 8 I 0 4 3 P 
R E C O M M E N D M E A S U R E M E N T S A T l O , 12 A N D 14 M E V . 
FOR S H I E L D I N G A N D T R A N S P O R T S T U D I E S OF N E X T 

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

8 O X Y G E N 

I 1 5 2 ) UP TO 1 5 . 0 MEV F . J O S S O CAO 
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 . 
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 . 

B O X Y G E N 16 T O T A L C R O S S S E C T I O N 

( 15 6 ) 5 . O O K E V 1 0 . 0 MEV L . N . U S A C H E V F E I 
F R O M 5 . 0 - 1 0 0 K E V A C C U R A C Y 
FROM 0 . 1 - 0 . 8 MEV A C C U R A C Y 
FROM 0 . 8 - 4 . 5 MEV A C C U R A C Y 
A B O V E 4 . 5 MEV R E Q U I R E M E N T S 3 

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

10 P E R C E N T . 
T I ME S W E A K E R . 

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

6 O X Y G E N 16 

1 1 5 9 ) UP TO B E R K DOE 6 0 1 0 6 9 F 
A C C U R A C Y TO 1 0 P E R C E N T N E A R I S MEV A N D SO P E R C E N T 

NEAR 2 . 5 M E V . 

6 O X Y G E N 18 AL P H A , N 

( 1 6 9 1 4 . 0 0 MEV B . O U C H E M I N SAC 6 9 2 
S E C O N D A R Y E N E R G Y D I S T R I B U T I O N R E Q U I R E D . 
R E S O L U T I O N FOR E AND E ' , 1 . 0 M E V . 
Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S . 
FOR S H I E L D I N G OF A L P H A E M I T T I N G S A M P L E S . 
NEW E V A L U A T I O N TO BE DONE I F NEW E X P E R I M E N T A L 

D A T A . 

11 SOD I U M 2 3 C A P T U R E C R O S S S E C T I O N 

I 1 8 9 ) S . O O K E V 1 0 . O MEV L . N . U S A C H E V F E I 
F R O M 5 . 0 - 1 0 0 K E V A C C U R A C Y 4 4 P E R C E N T . 
F R O M O . I - o , 6 MEV A C C U R A C Y SO P E R C E N T . 
F R O M 0 . 6 - 4 . 5 MEV A C C U R A C Y SO 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 O N S . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 



V.3 

L I S T OF S A T I S F I E D R E O U E S T S 

1 2 M A G N E S I U M 2 4 

S . O O MEV 1 5 . 0 MEV B E R K OOE 8 4 1 0 0 3 P 
D O S I M E T R Y C R O S S S E C T I O N FOR F U S I O N A P P L I C A T I O N S . 

13 A L U M I N U M 2 7 

( 2 0 3 1 1 6 . 0 MEV C H E N G GA 8 0 1 1 1 9 F 
( N , 2 N I C R O S S S E C T I O N FOR P R O D U C T I O N OF 6 - S E C . 

I S O M E R . T H I S I S A H I G H T H R E S H O L D R E A C T I O N , 
N O R M A L I Z E W I T H A 14 MEV M E A S U R E M E N T . 

N E E D E D TO R E S O L V E E X P E R I M E N T A L D I S C R E P A N C I E S 
AND FOR U S E I N F U S I O N D I A G N O S T I C S . 

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

I 2 0 7 ) 9 . 0 0 MEV D O R A N HEO 
M E A S U R E ( N . N P ) C R O S S S E C T I O N . 
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 . 

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

( 2 1 2 ) 9 . O O MEV U S A D O R A N HED 6 0 1 0 6 6 F 
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 ANO D O S I M E T R Y . 

1 4 S I L I C O N N E U T R O N T O T A l P R O T O N P R O D U C T I O N C R O S S S E C T I O N 

( 2 1 7 ) 9 . 0 0 MEV B E R K DOE 7 8 1 0 5 4 F 
E S T I M A T E OF 1 N , N P ] C O M P O N E N T N E E D E D . 
RECOMMEND M E A S U R E M E N T S AT 1 0 , 12 A N D 14 M E V . 
FOR RAO I AT I ON 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 

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

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

( 2 1 6 ) 9 . 0 0 MEV 1 5 . 0 MEV B E R K OOE 7 6 1 0 6 3 F 
RECOMMEND M E A S U R E M E N T S AT 1 0 . 12 A N D 14 M E V . 
FOR R A D I A T I O N D A M A G E S T U D I E S OF N E X T G E N E R A T I O N 

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

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

( 2 5 1 ) 3 . 0 0 MEV I 4 . O MEV B . D U C H E M I N S A C 7 3 2 0 1 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 . 
P O T E N T I A L C O N S T I T U E N T OF C O N T A I N M E N T V E S S E L . 

2 3 V A N A D I U M N E U T R O N 

( 2 6 3 ) UP TO 1 4 . 0 MEV 1 0 . O X 2 FR B . D U C H E M I N S A C 7 3 2 0 1 4 P 
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 . 
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 . 



V.4 

L I S T OF S A T I S F I BO R E Q U E S T S 

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

( 2 7 2 ) 9 . 0 0 MEV I S O MEV D O R A N HED 
E S T I M A T E OF ( N . N P ) C O M P O N E N T N E E D E D . 
FOR M A T E R I A L DAMAGE C A L C U L A T I O N S . 

2 3 V A N A D I U M S I 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 7 6 ) 9 . O O MEV USA 0 ORAN HED 
FOR M A T E R I A L DAMAGE C A L C U L A T I O N S . 

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

( 3 0 5 ) 9 . O O MEV B E R K DOE 7 6 1 0 5 6 F 
R E C O M M E N D M E A S U R E M E N T S AT 1 0 . 12 ANO 14 M E V . 
FOR R A D I A T I O N DAMAGE S T U D I E S OF N E X T G E N E R A T I O N 

0 • T R E A C T O R D E S I G N S . 

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

( 3 1 3 ) 9 . 0 0 MEV USA B E R K OOE 7 6 1 0 6 7 F 
R E C O M M E N D M E A S U R E M E N T S AT 1 0 , 12 AND 14 M E V . 
FOR R A D I A T I O N D A M A G E S T U D I E S OF N E X T G E N E R A T I O N 

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

2 6 I R O N T O T A L P R O T O N P R O D U C T I O N C R O S S S E C T I O N 

( 3 6 0 ) 9 . O O MEV 1 5 . 0 MEV USA D O R A N HED 7 6 1 0 2 4 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 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 . 

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

( 3 6 6 ) 9 . 0 0 MEV USA OORAN HED 6 0 1 0 6 6 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 I O N FOR 

D O S I M E T R Y AND R A D I A T I O N D A M A G E S T U D I E S . 

2 6 N I C K E L 5 8 T O T A L C R O S S S E C T I O N 

( 4 5 6 ) 1 . O O MEV FR E . F O R T CAO 
E V A L U A T I O N P R O B L E M S 

7 9 2 O I 2 R 

2 6 N I C K E L 5 6 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 

( 4 5 9 ) 1 . O O MEV FR E . F O R T CAO 
E V A L U A T I O N P R O B L E M S 

2 6 N I C K E L 6 2 T O T A L C R O S S S E C T f O N 

( 4 8 4 ) I . O O MB V 1 5 . O MEV l O . O X 2 FR E . F O R T CAO 
E V A L U A T I O N P R O B L E M S 

7 9 2 0 1 4 R 



V.5 

L I S T OF S A T I S F I E D R E O U E S T S 

2 6 N I C K E L 6 2 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 

{ 4 8 S ) I . 0 0 MEV I S . O MEV E . F O R T C A D 
E V A L U A T I O N P R O B L E M S 

7 9 2 0 1 S R 

2 9 C O P P E R 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 

( S O S ) 9 . O O MEV U S A B E R K DOE 7 8 1 0 4 6 F 
F O R S H I E L D t N G A N O 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 D E S I G N S . 
R E C O M M E N D M E A S U R E M E N T S A T 8 , 1 0 , 12 ANO 14 M E V . 

2 9 C O P P E R 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 

( S O S ) 9 . O O MEV 1 5 . 0 MEV DORAN H E D 7 8 1 0 2 6 F 
FOR M A T E R I A L D A M A G E C A L C U L A T I O N S AND N E X T 

G E N E R A T I O N 0 - T R E A C T O R D E S I G N S . 

2 9 C O P P E R T O T A L P R O T O N P R O D U C T I O N C R O S S S E C T I O N 

( 5 0 6 ) I S . O MEV 3 0 . 0 MEV U S A OORAN HED 7 6 1 2 2 9 P 
FOR M A T E R I A L D A M A G E C A L C U L A T I O N S ANO 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 C O P P E R N E U T R O N T O T A L A L P H A P R O D U C T I O N C R O S S S E C T I O N 

( 5 0 8 ) 9 . 0 0 MEV I S . O MEV U S A OORAN HEO 7 8 1 0 6 4 F 
F M I T D O S I M E T R Y , A C T I V A T I O N A N D R A D I A T I O N D A M A G E 

S T U D I E S . 

3 0 Z I N C 6 4 N E U T R O N 

5 . 0 0 MEV 1 5 . 0 MBV U S A B E R K DOE 8 4 1 0 0 4 F 
D O S I M E T R Y C R O S S S E C T I O N FOR F U S I O N A P P L I C A T I O N S . 

4 7 S I L V E R 1 0 9 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 6 5 6 ) 3 . 0 0 K E V t . O O MEV E . F O R T CAO 
R E A C T O R C A L C U L A T I O N S 

4 9 I N D I U M 1 I S I N E L A S T I C C R O S S S E C T I O N 

8 0 0 . KEV B E R K DOE 6 4 
R A D I O A C T I V E T A R G E T 4 . 4 1 X ( 1 O * * 1 4 ) Y R 
A C T I V A T I O N I S R E O U 1 REO , R E A C T I O N TO I S O M E R I C 

S T A T E ( 4 . 4 9HR ) . 
MORE A C C U R A T E C R O S S S E C T I O N S A R B N E E D E D FOR 

D O S I M E T R Y . 



V.6 

L I S T OF S A T I S F I E D R E O U E S T S 

4 9 I N D I U M 1 I S N E U T R O N I N E L A S T I C C R O S S S E C T I O N 

1 4 . 0 MEV B E R K DOE 6 4 
R A D I O A C T I V E T A R G E T 4 . 4 1 X ( 1 O * * 1 4 ) Y R 
A C T I V A T I O N I S R E O 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 ( 4 . 4 9HR ) . 
MORE A C C U R A T E C R O S S S E C T I O N S A R E N E E D E D FOR 

D O S I M E T R Y . 

6 3 E U R O P I U M 1 S 1 C A P T U R E C R O S S S E C T I O N 

( 7 4 5 ) 1 . 0 0 EV 2 . O O MEV 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 . 

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

( 7 5 0 ) 1 . 0 0 EV 5 . 0 0 K E V H . T E L L I E R SAC 7 3 2 0 6 5 R 
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 . 
R E A C T O R 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 C A P T U R E C R O S S S E C T I O N 

( 7 5 2 ) 1 . 0 0 EV 2 . 0 0 MEV M . S A L V A T O R E S CAO 
FOR F A S T R E A C T O R C A L C U L A T I O N S . 

7 9 2 0 2 OR 

7 9 GOLD 1 9 7 C A P T U R E C R O S S S E C T I O N 

( 8 0 5 ) S O O . K E V 5 . O O MEV E . F O R T CAO 
S T A N D A R D C R O S S S E C T I O N 

7 9 2 0 2 1 R 

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

( 6 1 4 ) 3 . O O MEV 1 5 . 0 MEV B . D U C H E M I N SAC 7 9 2 0 2 4 F 
Q U O T E D A C C U R A C Y A T 2 S T A N D A R D D E V I A T I O N S . 
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 O N 

1 5 . 0 MEV B . D U C H E M I N S A C 
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 PL I E R 

7 9 2 0 2 3 F 

9 2 U R A N I U M 2 3 6 N E U T R O N S E M I T T E D PER F I S S I O N ( N U BAR ) 

5 . O O MEV CCP M . N . N I K O L A E V F E I 7 1 4 0 1 4 R 
S E E G E N E R A L C O M M E N T S I N THE I N T R O D U C T I O N . 

9 2 U R A N I U M 2 3 6 N E U T R O N 

CCP L . N . U S A C H E V F E I 7 9 4 0 0 7 R 
A V E R A G E C R O S S S E C T I O N I N A F A S T - R E A C T O R S P E C T R U M 

R E Q U E S T E D . 
POR F A S T • R E A C T O R B U R N - UP 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 . 



V . 7 

L I S T OF S A T I S F I E D R E O U E S T S 

9 2 U R A N I U M 2 3 8 F I S S I O N C R O S S S E C T I O N 

( l O S 1 ) S O O . KEV L . N . U S A C H E V F E I 
F R O M 0 . 8 - 1 0 . MEV A C C U R A C Y 1 . 8 P E R C E N T . 
N E E D FOR F A S T R E A C T O R C A L C U L A T I O N S . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 

7 5 4 0 1 9 R 

9 2 U R A N I U M 2 3 8 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 ) 

5 . 0 0 MEV M . N . N I K O L A E V F E I 
R A T I O TO C F - 2 5 2 NU W A N T E D . 
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 0 . 7 

A C C U R A C Y A N D 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 . 

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

7 1 4 0 2 1 R 

P E R C E N T 

9 2 U R A N I U M 2 3 8 N E U T R O N S E M I T T E O PER F I S S I O N ( N U B A R ) 

( 1 0 6 0 ) 8 0 0 . K E V 1 O . O ME V L . N . U S A C H E V F E I 
F R O M O . 8 • 1 O . MEV A C C U R A C Y 1 . 0 P E R C E N T . 
N E E D FOR F A S T R E A C T O R C A L C U L A T I O N S . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 

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

[ 1 0 7 0 ) 1 . O O KEV M . S A L V A T O R E S CAO 
FOR F A S T R E A C T O R C A L C U L A T I O N S . 

9 3 N E P T U N I U M 2 3 6 F I S S I O N C R O S S S E C T I O N 

( 1 0 7 1 ) I , 0 0 KEV 1 . 0 0 MEV 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 . 

9 3 N E P T U N I U M 2 3 7 

F . J O S S O CAD 
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 . 
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 3 N E P T U N I U M 2 3 8 F I S S I O N C R O S S S E C T I O N 

( 1 0 6 4 ) I . O O K E V 2 . 0 0 MBV F . J O S S O CAD 7 9 2 0 4 1 R 
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 . 
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 . 

9 3 N E P T U N I U M 2 3 9 N E U T R O N F I S S I O N C R O S S S E C T I O N 

( 1 0 6 6 ) 1 . 0 0 KEV 2 . 0 0 MEV S O . O X 2 FR 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 

7 6 2 1 4 9R 
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L I S T OF S A T I S F I BO R E Q U E S T S 

9 4 P L U T O N I U M 2 4 0 C A P T U R E C R O S S S E C T I O N 

( 1 1 9 3 ) 5 . O O K E V 1 0 . 0 MEV L . N . U S A C H E V F E I 
F R O M S . O • t O O K E V A C C U R A C Y 7 . 0 P E R C E N T . 
F R O M O . t • 0 . 8 MEV A C C U R A C Y 14 P E R C E N T . 
F R O M 0 . 8 - 4 . 5 MEV A C C U R A C Y 4 6 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 O N S . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 

9 4 P L U T O N I U M 2 4 0 N E U T R O N N E U T R O N S E M I T T E D P E R F I S S I O N ( N U B A R ) 

( 1 2 0 8 ) 5 . 0 0 K E V 1 0 . 0 MEV L . N . U S A C H E V F B I 
F R O M O . I - 0 . 8 MEV A C C U R A C Y 3 P E R C E N T . 
F R O M O . 8 - 4 . 5 MEV A C C U R A C Y 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 . 
N E E D FOR F A S T R E A C T O R C A L C U L A T I O N S . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 

7 5 4 0 Q 4 R 

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 ON 

( 1 2 2 7 ) 5 . 0 0 K E V l O . O MEV L . N . U S A C H E V F E I 
F R O M 5 . 0 - 1 0 O K E V A C C U R A C Y 18 P E R C E N T , 
F R O M 0 . 1 - 0 . 8 MEV A C C U R A C Y 3 0 P E R C E N T . 
F R O M 0 . 8 - 4 . 5 MEV A C C U R A C Y SO 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 O N S . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 

9 4 P L U T O N I U M 2 4 1 F I S S I O N C R O S S S E C T I O N 

( 1 2 3 5 ) 5 . 0 0 K E V 1 O . 0 MB V L . N . U S A C H E V FE I 
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 . 6 MEV A C C U R A C Y S . O P E R C E N T . 
F R O M 0 . 8 - 4 . 5 MEV A C C U R A C Y 9 . 7 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 O N S . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 

7 5 4 0 0 2 R 

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 O P E R F I S S I O N ( N U B A R ) 

( 1 2 4 7 ) 5 . 0 0 K E V 1 0 . O MB V L . N . U S A C H E V F E I 
F R O M S . O - 1 0 0 K E V A C C U R A C Y 1 . 2 P E R C E N T . 
F R O M O . I • 0 . 8 MEV A C C U R A C Y 2 . 3 P E R C E N T . 
F R O M O . 6 - 4 . 5 MEV A C C U R A C Y 4 . 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 P A S T R E A C T O R C A L C U L A T I O N S . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 

9 4 P L U T O N I U M 2 4 2 C A P T U R E C R O S S S E C T I O N 

( 1 2 6 1 ) 5 . O O K E V l O . O MB V L . N . U S A C H E V F B I 
F R O M 5 . 0 - l O O K E V A C C U R A C Y 3 0 P E R C E N T . 
F R O M 0 . 1 - 0 . 6 MEV A C C U R A C Y 3 0 P E R C E N T . 
F R O M O . 8 - 4 . S MB V A C C U R A C Y SO 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 O N S . 
FOR MORE D E T A I L S E E I N T R O D U C T I O N . 
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9 4 P L U T O N I U M 2 4 2 N E U T R O N F I S S I O N C R O S S S E C T I O N 

( 1 2 6 6 ) 1 . O O KEV 3 . 0 0 MEV P . J O S S O CAD 7 9 2 OS 3 R 
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 . 
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 5 A M E R I C I U M 2 4 1 N E U T R O N A B S O R P T I O N C R O S S S E C T I O N 

( 1 2 7 5 ) 2 5 . 3 MV H . T E L L I E R SAC 
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 , 

9 5 A M E R I C I U M 2 4 1 N E U T R O N C A P T U R E C R O S S S E C T I O N 

( 1 2 8 1 ) t . OO KEV 3 . 0 0 MEV F . J O S S O CAO 7 6 2 1 S 3 R 
B R A N C H I N C R A T I O , A M - 2 4 2 , A M - 2 4 2 M 
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 . 
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 . 

9 5 A M E R I C I U M 2 4 1 A B S O R P T I O N R E S O N A N C E I N T E G R A L 

H . T E L L I E R SAC 
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 . 

7 1 2 1 0 7 R 

9 5 A M E R I C 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 

( 1 3 0 5 ) 1 . O O K E V 3 . 0 0 MEV F . J O S S O CAD 7 3 2 1 0 4 R 
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 . 
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 5 A M E R I C I U M 2 4 3 N E U T R O N F I S S I O N C R O S S S E C T I O N 

( 1 3 1 1 ) 1 . 0 0 K E V 3 . O O MEV F . J O S S O CAO 7 
R E L A T I V E TO U - 2 3 5 F I S S I O N . 
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 . 
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 . 

9 5 A M E R I C I U M 2 4 3 N E U T R O N N E U T R O N S E M I T T E D P E R F I S S I O N ( N U B A R ) 

( 13 1 3 ) 5 0 0 . EV 1 5 . 0 MEV F . J O S S O CAO 7 1 
R E L A T I V E TO C F - 2 5 2 N U , 
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 . 
FOR F A S T R E A C T O R P U L E C Y C L E C A L C U L A T I O N S . 

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

( 1 3 3 2 ) 5 0 0 . EV F . J O S S O CAD 7 6 2 1 SSR 
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 . 
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 . 

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 3 4 2 ) S O O . EV F . J O S S O CAO 
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 
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 . 



V . 1 0 

L I S T OF S A T I S F I E D R E Q U E S T S 

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

{ 1 3 4 4 ) S O O . EV I S . O MEV F . J O S S O CAD 7 6 2 15 6 R 
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 . 
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 . 

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 I I . 0 0 K E V 3 . 0 0 MEV F . J O S S O CAD 7 9 2 0 S 9 R 
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 . 
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 . 

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

( 1 3 5 3 ) I . 0 0 K E V 3 . O O MEV F . J O S S O CAD 7 
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 . 
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 . 

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

I 1 3 5 6 ) 1 . 0 0 K E V 3 . 0 0 MEV F . J O S S O CAD 7 9 2 0 6 3 R 
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 . 
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 . 

9 7 B 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 6 1 1 . 0 0 K E V 3 . 0 0 MEV F . J O S S O CAD 7 
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 . 
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 . 

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 1 . O O K E V 3 . 0 0 MEV F . J O S S O CAO 7 
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 . 
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 . 

9 6 C A L I F O R N 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 6 0 1 1 . 0 0 K E V 3 . 0 0 MEV F . J O S S O CAD 7 9 2 0 6 7 R 
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 . 
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 . 

F I S S I O N P R O D U C T S 

( 1 3 7 5 1 1 0 0 . EV 

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

1 0 0 . K E V M . N . N I K O L A E V F E I 7 1 4 0 3 6 R 
A V E R A G E C A P T U R E C R O S S S E C T I O N FOR L U M P E D F I S S I O N 

P R O D U C T S , S T A B L E . L O N G - L I V E D AND E Q U I L I B R I U M 
F I S S I O N P R O D U C T S 

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 3 6 , 
P U - 2 3 9 ANO P U - 2 4 0 A R E OF G R E A T I N T E R E S T . 

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



V . 1 1 

L I S T OF W I T H D R A W N R E O U E S T S 

8 3 2 0 2 3 C 

8 2 t O O 1 R 

6 1 2 0 1 6 F 

6 9 l O O t R 

6 9 1 0 0 3 R 

6 9 1 0 0 4 R 

8 0 1 2 3 4 F 

8 0 1 3 0 0 F 

8 0 I 2 3 5 F 

8 0 1 3 0 I F 

6 0 1 3 0 2 F 

6 9 1 0 0 9 R 

6 9 2 0 0 4 R 

7 4 2 0 2 4 F 

7 6 2 0 S 3 F 

8 0 1 2 9 0 R 

6 0 1 2 0 S F 

8 0 I 3 0 3 F 

7 3 2 0 0 4 F 

8 2 1 0 4 6 F 

8 0 I 0 2 0 F 

6 2 1 0 0 2 R 

7 6 2 0 6 3 F 

8 0 1 0 8 9F 

6 0 1 I 1 6 F 

7 4 l O O I R 

7 4 I 0 0 3 R 

7 4 1 O O S R 

7 4 1 0 0 7 R 

7 6 1 1 5 6 F 

7 3 2 0 0 6 F 

7 3 2 0 0 7 F 

6 9 1 3 7 3 R 

6 9 1 3 7 S R 

8 0 I 2 3 6 F 

6 0 1 3 0 4 F 

8 0 1 0 4 8 F 

USA 

USA 

USA 

U S A 

USA 

USA 

CER 

USA 

U S A 

FR 

USA 

U S A 

U S A 

USA 

FR 

U S A 

U S A 

1 H Y D R O G E N t 

1 H Y D R O G E N 1 

1 H Y D R O G E N 2 

2 H E L I U M 3 

2 H E L I U M 3 

2 H E L I U M 3 

2 H E L I U M 3 

2 H E L I U M 3 

2 H E L I U M 3 

2 H E L I U M 3 

2 H E L I U M 3 

2 H E L I U M 3 

3 L I T H I U M 6 

3 L I T H I U M 6 

3 L I T H I U M 6 

3 L I T H I U M 6 

3 L I T H I U M 6 

3 L I T H I U M 6 

3 L I T H I U M 6 

3 L I T H I U M 7 

3 L I T H I U M 7 

3 L I T H I U M 7 

4 B E R Y L L I U M 9 

4 B E R Y L L I U M 9 

4 B E R Y L L I U M 9 

4 B E R Y L L I U M 9 

4 B E R Y L L I U M 10 

5 B O R O N 

5 BORON 

5 B O R O N 

5 B O R O N 

5 B O R O N 1 0 

S B O R O N 1 0 

5 BORON I O 

5 B O R O N l O 

5 B O R O N t O 

5 B O R O N 1 0 

5 B O R O N 1 0 

S BORON 1 0 

S BORON l O 

S B O R O N 1 0 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

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

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

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

N . P 

N . P 

N . P 

N , 2 P 

N . T 

N , T 

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 

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 

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 

N , 2 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 

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

N , N A L P H A 

T O T A L 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 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 

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

N , 2 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 

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 

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

116) 
1 1 7 ) 

I 20 ) 
1 2 1 ) 

1 2 5 ) 

1 3 0 I 

1 3 2 ) 

1 3 3 ) 

1 3 » ) 

136) 
1 3 7 ) 

136) 
139) 

145) 

14 9) 
1 50 ) 
15 1 ) 

156) 
16 11 
163) 
164) 
1 7 3 ) 

175) 

1 7 7 ) 

166) 
1 9 0 ) 

19 1) 
193) 

19 6) 
199) 
2 0 0 ) 

7 6 1 1 S 7 P USA 

6 0 1 2 2 1 F USA 

6 0 I 3 0 5 P USA 

7 8 1 0 6 1 P USA 

6 0 1 0 5 I P U S A 

8 3 2 0 4 I F J A P 

8 3 2 0 4 0 F J A P 

7 4 I I 7 4 R USA 

7 6 2 0 6 5 F J A P 

6 2 1 0 5 I R U S A 

8 0 1 1 1 7 F U S A 

7 4 1 0 0 9 R USA 

7 8 1 0 9 7 F USA 

8 0 1 0 4 I P USA 

8 3 2 0 5 3 R UK 

7 6 1 0 8 5 F USA 

7 6 1 0 5 O R USA 

6 6 I 0 2 8 R USA 

7 8 1 0 8 9 F USA 

8 4 1 0 0 2 USA 

7 8 I 1 1 3 F U S A 

7 8 1 I O I P U S A 

8 0 1 0 4 2 F U S A 

7 9 2 1 1 9 R UK 

7 6 2 0 6 6 F J A P 

7 6 2 0 6 7 F J A P 

7 9 2 0 7 1 F J A P 

8 3 2 0 2 2 R J A P 

7 4 1 1 6 9 R USA 

7 4 11 TOR USA 

7 4 1 1 6 0 R U S A 

7 8 1 0 8 7 F U S A 

SO I I 1 3 F USA 

6 0 1 2 2 2 F USA 

6 0 1 3 0 6 F USA 

8 0 1 0 2 7 P USA 

7 4 1 1 8 I R USA 

7 4 1 1 8 9 P USA 

7 4 1 1 9 0 F U S A 

7 8 I 1 7 4 N U S A 

8 0 1 2 2 4 F U S A 

8 0 1 3 0 7 F USA 

5 BORON 1 I 

5 BORON 1 I 

5 BORON 11 

6 C A R B O N 

6 C A R B O N 

6 C A R B O N 1 2 

6 C A R B O N 1 2 

6 C A R B O N 12 

6 C A R B O N 12 

6 C A R B O N 12 

6 C A R B O N 1 3 

7 N I T R O G E N 

7 N I T R O G E N 

7 N I T R O G E N 

7 N I T R O G E N 

7 N I T R O G E N 14 

8 O X Y G E N 

8 O X Y G E N 

8 O X Y G E N 

8 O X Y G E N 

8 O X Y G E N 

8 O X Y G E N 

8 O X Y G E N 

8 O X Y G E N 

8 O X Y G E N 1 6 

8 O X Y G E N 1 6 

6 O X Y G E N 1 6 

8 O X Y G E N 17 

9 F L U O R I N E 19 

9 F L U O R I N E 19 

9 F L U O R I N E 19 

9 F L U O R I N E 19 

11 S O D I U M 2 3 

I 1 SOD I U M 2 3 

I I S O D I U M 2 3 

1 1 S O D I U M 2 3 

1 2 M A G N E S I U M 

1 2 M A G N E S I U M 

1 2 M A G N E S I U M 

12 M A G N E S I U M 

1 2 M A G N E S I U M 2 4 

12 M A G N E S I U M 2 4 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

A L P H A 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

A L P H A 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

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

N . A L P H A 

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 

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 , N A L P H A 

N , N 3 A L P H A 

N , N 3 A L P H A 

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 BE LOW I 

N , A L P H A 

C A P T U R E C R O S S S E C T I 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 

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

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 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 

E N E R G Y - A N C 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 

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 

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 

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 . A L P H A 

N , N A L P H A 

N , P 

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 

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 GAMMA RAY S P E C T R U M 

E N E R G Y - A N G L E D I F F . N E U T R 0 N - E M I S S 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 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 

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 C R O S S S E C T I O N 

N , 2 N 

C A P T U R E GAMMA RAY S P E C T R U M 

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

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

A L P H A , N 

N , P 

N , P 
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202 I 

2 0 4 ) 

2 0 5 I 

206 1 

206 ) 

2 101 

2 11) 
2 13) 
2 I S ) 

2 16) 

2 19) 
220 I 

2 2 1 ) 

2 2 4 ) 

2 2 S ) 

2 2 6 ) 

2 2 7 I 

2 2 6 ) 

2 3 2 I 

2 3 6 I 

2 3 7 ] 

2 3 6 1 

2 3 9 I 

2 4 0 I 

2 4 1 ] 

2 4 2 1 

2 4 5 I 

2 4 6 I 

2 4 7 ] 

2 6 4 ) 

2 6 6 I 

2 7 0 I 

2 7 1 ) 

2 7 3 ) 

2 7 5 ) 

2 7 6 ) 

7 6 2 0 7 5 F 

6 2 1 0 7 I F 

7 6 1 0 7 6 F 

6 0 1 O S 4 F 

6 0 1 3 0 6 F 

7 6 2 0 7 3 F 

6 2 I 0 7 0 F 

6 0 I 3 0 9 F 

7 9 2 1 6 4 R 

6 0 1 0 4 4 F 

7 4 I 0 2 I R 

7 4 1 0 2 5 R 

6 0 1 1 I 4 F 

6 2 I 0 6 9 F 

7 9 2 0 7 6 R 

7 9 2 I 2 6 R 

6 2 1 0 7 2 F 

6 9 1 0 6 5 R 

6 0 1 0 7 2 F 

7 6 2 0 8 3 F 

7 6 1 0 3 9 F 

7 6 1 0 2 7 F 

7 6 1 2 2 3 F 

7 6 2 0 6 2 F 

7812 1 2F 
7 8 1 2 2 4 F 

6 2 1 0 7 5 F 

6 2 1 0 6 6 F 

6 2 1 0 7 9 F 

7 6 2 0 6 9 F 

7 6 2 0 6 S F 

7 3 2 0 1 5 F 

7 3 2 0 I 6 F 

7 6 1 0 3 6 F 

7 6 1 O 6 6 F 

7 6 1 2 2 S F 

7 6 1 2 2 6 F 

6 0 I 0 6 5 F 

J A P 

USA 

USA 

USA 

J A P 

USA 

USA 

USA 

USA 

USA 

J A P 

UK 

USA 

USA 

J A P 

USA 

USA 

J A P 

USA 

J A P 

J A P 

USA 

USA 

USA 

13 A L U M I N U M 2 7 

13 A L U M I N U M 2 7 

13 A L U M I N U M 2 7 

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

13 A L U M I N U M 2 7 

13 A L U M I N U M 2 7 

13 A L U M I N U M 2 7 

13 A L U M I N U M 2 7 

13 A L U M I N U M 2 7 

14 S I L I C O N 

14 S I L I C O N 

14 S I L I C O N 

14 S I L I C O N 

14 S I L I C O N 

16 S U L F U R 

16 S U L F U R 

19 P O T A S S I U M 

19 P O T A S S I U M 3 9 

19 P O T A S S I U M 3 9 

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

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

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

2 2 T I T A N I U M 

2 2 T I T A N I U M 

2 2 T I T A N I U M 

2 2 T I T A N I U M 

2 2 T I T A N I U M 

2 2 T I T A N I U M 

2 2 T I T A N I U M 

2 2 T I T A N I U M 

2 2 T I T A N I U M 

2 2 T I T A N I U M 

2 2 T I T A N I U M 4 6 

2 3 V A N A D I U M 

2 3 V A N A D I U M 

2 3 V A N A D I U M 

2 3 V A N A D I U M 

2 3 V A N A D I U M 5 1 

2 3 V A N A D I U M 5 1 

2 3 V A N A D I U M 5 1 

2 3 V A N A D I U M 5 1 

2 3 V A N A D I U M 5 1 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

GAMMA 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

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

N , 2 N 

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

E N E R G Y - A N G L E O I F F . N E U T R O N - E M I S S I 0 N C R O S S S E C T I O N 

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

N , 0 

N , T 

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

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

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

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

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 SECT-JON 

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

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

C A P T U R E GAMMA RAY S P E C T R U M 

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

N , 2 N 

N , P 

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

G A M M A . P 

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 

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 0 N C R O S S S E C T I O N 

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

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 

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 

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 

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

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

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 

N , 2 N 

N , P 

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

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

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 

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



v . m 

L I S T OF W I T H D R A W N R E Q U E S T S 

2 7 8 ) 

2 8 1 ) 

2 9 3 ) 

2 9 5 I 

2 9 7 I 

2 9 8 ) 

3 0 2 I 

3 0 6 ) 

3 1 0 ] 

3 12 1 

3 1 4 ) 

3 1 5 ) 

3 1 6 ] 

3 1 7 ) 

3 1 8 ) 

3 2 1 ) 

3 2 3 ) 

3 2 4 ) 

3 2 5 ) 

3 2 6 ) 

3 2 7 ) 

3 2 8 I 

3 3 0 I 

3 3 1 ) 

3 3 5 I 

3 3 6 I 

3 3 9 ) 

3 4 1 ) 

3 4 2 ] 

3 4 6 ) 

3 4 9 ) 

3 6 1 ) 

3 6 2 ) 

3 6 3 ) 

3 6 4 ) 

8 2 1 0 4 0 F USA 

7 3 2 0 1 7 F FR 

7 6 2 0 9 4 F J A P 

7 3 2 0 1 8 P FR 

7 8 1 0 4 9 F USA 

7 8 1 2 1 8 F USA 

8 4 1 0 0 7 U S A 

7 3 2 0 1 9 F FR 

7 6 1 2 1 5 F U S A 

7 3 2 0 2 0 F FR 

7 9 2 1 0 6 R B L G 

8 0 1 1 2 5 R USA 

7 8 1 2 1 6 F U S A 

6 0 I 0 4 6 F U S A 

8 2 1 0 7 3 F USA 

B 2 1 0 7 4 F USA 

7 9 2 1 2 9 R UK 

8 0 1 I 2 4 R USA 

8 0 1 1 2 3 R U S A 

8 0 1 1 2 2R USA 

6 2 1 0 6 0 P U S A 

6 9 2 0 8 8 R GER 

8 0 1 1 2 6R USA 

8 2 1 0 8 4 F U S A 

8 2 1 0 8 1 F U S A 

6 2 1 0 8 3 F USA 

8 0 1 I O 1 P USA 

7 4 1 1 9 5 R U S A 

8 0 1 0 2 2 F USA 

8 4 1 0 0 6 USA 

6 2 I 0 4 3 F U S A 

6 9 1 0 6 5 R U S A 

6 9 1 0 8 7 R U S A 

6 9 2 0 9 4 R GER 

7 3 2 0 2 1 F FR 

7 6 2 0 9 9 F J A P 

6 6 1 0 1 7 R USA 

6 9 2 1 OOP GER 

7 9 2 2 0 1 R GER 

7 9 2 2 0 2 R GER 

7 4 1 1 7 9 R U S A 

7 4 1 1 8 4 R USA 

2 4 C H R O M I U M 

2 4 C H R O M I U M 

2 4 C H R O M I U M 

2 4 C H R O M I U M 

2 4 C H R O M I U M 

2 4 C H R O M I U M 

2 4 C H R O M I U M 

2 4 C H R O M I U M 

2 4 C H R O M I U M 

2 4 C H R O M I U M 

2 4 C H R O M I U M 

2 4 C H R O M I U M 

2 4 C H R O M I U M 

2 4 C H R O M I U M 

2 4 C H R O M I U M 

2 4 C H R O M I U M 

2 4 C H R O M I U M 5 0 

2 4 C H R O M I U M 5 0 

2 4 C H R O M I U M 5 0 

2 4 C H R O M I U M 5 2 

2 4 C H R O M I U M 5 2 

2 4 C H R O M I U M 5 2 

2 4 C H R O M I U M 5 2 

2 4 C H R O M I U M 5 2 

2 4 C H R O M I U M 5 3 

2 4 C H R O M I U M 5 4 

2 5 M A N G A N E S E 

2 5 M A N G A N E S E 5 5 

2 5 M A N G A N E S E 5 5 

2 5 M A N G A N E S E 5 5 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

GAMMA 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

N E U T R O N 

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

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

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

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 

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 

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 

N . A L P H A 

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 

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 ) 

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 ) 

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 ) 

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 C R O S S S E C T I O N 

N , 2 N 

N , P 

N . 3 N 

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

T O T A L 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 

G A M M A . 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 

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 

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 

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

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 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 

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 C R O S S S E C T I O N 

C A P T U R E GAMMA RAY S P E C T R U M 

C A P T U R E GAMMA RAY S P E C T R U M 
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L I ST OF W I T H D R A W N R E Q U E S T S 

3 6 5 ) 

3 6 7 ) 

3 7 1 ) 

3 7 7 ) 

3 6 3 1 

3 6 5 ) 

3 6 6 ) 

3 6 9 ) 

3 9 6 ) 

3 9 7 ) 

3 9 8 ) 

4 0 2 ) 

4 0 3 ) 

4 0 4 ) 

4 0 5 ) 

4 0 7 ) 

4 0 6 ) 

4 t 0 ) 

4 1 3 ) 

4 2 1 ) 

4 3 0 ) 

4 3 3 ) 

4 3 6 ) 

4 3 9 ) 

4 4 2 ) 

4 4 6 ) 

7 6 1 0 3 9R U S A 

7 6 2 1 0 4 F J A P 

7 3 2 0 2 2 F FR 

7 8 1 0 4 6 F U S A 

6 4 1 0 0 9 USA 

7 3 2 0 2 3 F PR 

7 6 1 0 1 6 F U S A 

7 8 1 2 2 7 F U S A 

7 3 2 0 2 4 F F R 

7 6 1 O 1 9 F U S A 

7 9 2 1 0 9 R B L G 

6 0 1 3 1 OF USA 

8 2 1 0 7 6 P USA 

7 4 1 0 4 3 R USA 

7 4 1 0 4 6 R USA 

8 I 2 0 3 1 R J A P 

8 2 1 0 3 4 R USA 

7 2 1 0 4 6R USA 

7 9 2 1 9 6R GER 

8 1 2 0 4 9 N B L G 

6 9 1 1 0 6 R USA 

7 6 1 O 1 S F USA 

7 6 1 0 1 6 F USA 

7 6 1 O 1 7 F USA 

6 2 1 0 8 2 F USA 

8 2 1 0 7 7 F U S A 

8 0 1 0 0 4 F USA 

6 0 1 3 1 1 F USA 

6 9 2 1 2 0 R OER 

6 9 2 1 2 2 F GER 

7 3 2 0 2 S F FR 

7 6 2 1 0 5 F J A P 

7 4 1 0 S 3 R U S A 

7 9 2 2 0 7 R GER 

7 9 2 2 0 8 R GER 

7 6 2 1 1 1 F J A P 

7 3 2 0 2 6 F PR 

7 8 1 O 3 7 F U S A 

7 6 1 0 4 4 F USA 

7 3 2 0 2 7 F FR 

7 9 2 2 0 9 R GER 

7 6 1 0 2 5 F USA 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 

2 6 I R O N 5 4 

2 6 I R O N 5 6 

2 6 I R O N 5 7 

2 6 I R O N 5 7 

2 7 C O B A L T 5 8 

2 7 C O B A L T 5 8 

2 7 C O B A L T 5 6 

2 7 C O B A L T 5 9 
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A . 1 . 

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 responsibility for the review of 
particularly important nuclear data. The Nuclear Energy Agency Nuclear 
Data Committee (NEANDC) has two similar Subcommittees on Standards and on 
Data of Special Interest 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 and NEANDC, but requests for these 
data are so numerous that it has been decided to omit repetitious 
references to such review from the actual request list. 

The reports of the Standards and Discrepancies Subcommittees of the 
INDC will continue to be sent to all WRENDA Requestors in order to 
provide them with a continuous up-to-date review of their requests. 

The next issue of the WRENDA request list is planned to be published 
in 1991. Requests for the latest information on quantities under review 
should be sent to 

Dr. J.J. Schmidt 
INDC Scientific Secretary 
Nuclear Data Section 
International Atomic Energy Agency 
P.O. Box 100 
A-1400 Vienna, Austria 



A.2. 

QUANTITY Reviewed by: 
INDC NEANDC 

H(n,n) cross section x x 
S,i(n,t) cross section x x 
7Li(n,n't) - x 

B(n,a) cross section x x 
C(n,n) cross section x x 
197. , Au(n,Y> cross section x x 
235 U(n,f) cross section x x 
235 U fission fragment anisotropics x 
238 U(n,f) cross section x x 
27 

Al(n,<x) cross section x x 
252 Cf nu-bar x x 
252 Cf fission neutron spectrum x x 

233 235 239 241 Thermal parameters for U, U, Pu, Pu x x 
.<J cr a. a a a n Y. < ( T, S, A, f, Y, , , t) 

233 234 235 238 Actinide half-lives for U, U, U, U, x x 
237 238_ 239 240 241 242„ Np, Pu, Pu, Pu, Pu, Pu, 
244 252 Pu, Cf 

^ % ( n , Y ) fast capture cross section x 
237 Np nu-bar x 
235 

U resonance a x 
235 239 U, Pu resonance parameters x x 
241 Pu resonance parameters x 
238 

U(n,Y) cross section x x 
238 

U(n,n*) cross section x x 
238„ U resonance parameters - x 
239 Pu(n,f) cross section x x 



A.3. 

QUANTITY Reviewed by: 
INDC NKANDC 

235,, 239 . U, Pu decay power x x 
241 . . . . Am fission resonance integral x 
59 58 

Co(n,2n) Co x 
^Nb(n,n' ) 9 3 mNb cross section x x 
9 3Nb(n,2n) 9 2 mNb - x 

Rh(n,n') "Hth cross section x x 
Cr, Fe, Ni capture cross section x x 
Cr, Ni total and inelastic scattering cross section x x 
Fission product nuclear data x x 
Transactinium isotope nuclear data (TND) x x 
Reactor dosimetry cross sections x x 
Discrepancies and gaps in major CPND for fusion, x 
(D,T), (T.T), etc. 
Delayed neutron emitters: x x 
232 L 233 235 238 239 240 241 Th, U, U, U, Pu, Pu, Pu 
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APPENDIX B 

List of Country Codes 

BAN BANGLA DESH 
BLG BELGIUM 
CAN CANADA 
CCP SOVIET UNION 
DDR GERMAN DEMOCRATIC REPUBLIC 
DEN DENMARK 
EUR COMMISSION OF THE EUROPEAN COMMUNITIES 
FR FRANCE 
GER FEDERAL REPUBLIC OF GERMANY 
HUN HUNGARY 
IND INDIA 
ITY ITALY 
JAP JAPAN 
PRC PEOPLES REPUBLIC OF CHINA 
RUM ROMANIA 
SWD SWEDEN 
SWT SWITZERLAND 
UK UNITED KINGDOM 
USA UNITED STATES 
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APPENDIX B 

List of Laboratory Codes 

AEP (CNDC) ATOMIC ENERGY INSTITUTE, P.0.B0X275(41) BEIJING PRC 
AKA ASEA-ATOM, VAESTERAS SWD 
ALK ALKEM GMBH, LEOPOLDSHAFEN GER 
ANL ARGONNE NATIONAL LABORATORY, LEMONT, ILLINOIS USA 
BAN BANGLADESH BAN 
BET WESTINGHOUSE, BETTIS ATOMIC POWER LAB., PITTSBURGH, PA. USA 
BIR UNIVERSITY OF BIRMINGHAM, ENGLAND UK 
BNF BRITISH NUCLEAR FUELS LTD. SELLAFIELDS CUMBRIA UK 
BNL BROOKHAVEN NATIONAL LABORATORY, UPTON, NEW YORK USA 
BNW BATTELLE NORTHWEST LABORATORY, RICHLAND, WASHINGTON USA 
BOL COMISION NACIONAL DE ENERGIA ATOMICA, BOLOGNA ITY 
BRC CEN BRUYERE LE CHATEL FR 
BTU BUDAPEST TRAINING REACTOR, TECH.UNIV. H-1521 BUDAPEST HUN 
CAD CADARACHE, BOUCHES-DU-RHONE FR 
CRC CHALK RIVER NUCLEAR LABORATORIES, ONTARIO CAN 
CUL CULHAM LABORATORY, UNITED KINGDOM UK 
DOE US DEPARTMENT OF ENERGY, WASHINGTON, D.C. USA 
FEI FIZIKO-ENERGETICHESKIJ INSTITUT, OBNINSK CCP 
GA GENERAL ATOMIC, SAN DIEGO, CALIFORNIA USA 
GAC INSTITUTE FOR GEO- AND ANALYTIC CHEMISTRY, MOSCOW CCP 
GEB GENERAL ELECTRIC, BRDO, SUNNYVALE, CALIF. USA 
GEL B.C.M.N. EURATOM, GEEL EUR 
HAR UK ATOMIC ENERGY RESEARCH ESTABLISHMENT, HARWELL UK 
HED HANFORD ENGINEERING DEVELOPMENT LAB., RICHLAND, WASH. USA 
HIT ENERGY RESEARCH LABORATORY, HITACHI LTD. JAPAN JAP 
IPM INST. OF APP.PHYSICS AND COMP.MATH. P.O.BOX 8009 BEIJING PRC 
JAE JAPAN ATOMIC ENERGY RESEARCH INSTITUTE, TOKAI JAP 
JAP JAPAN JAP 
JUL KERNFORSCHUNGSANLAGE, JUELICH GER 
KAL KALPAKKUM REACTOR RESEARCH CENTRE, KALPAKKAM, TAMILNADU IND 
KAP KNOLLS ATOMIC POWER LABORATORY, SCHENECTADY, NEW YORK USA 
KFK KERNFORSCHUNGSZENTRUM, KARLSRUHE GER 
KTO KYOTO UNIVERSITY JAP 
KUR I.V. KURCHATOV ATOMIC ENERGY INST., MOSCOW CCP 
LAS LOS ALAMOS SCIENTIFIC LABORATORY, NEW MEXICO USA 
MAP MITSUBISHI A.P.I., INC. JAP 
MOD MCDONNELL DOUGLAS ASTRONAUTICS COMPANY USA 
MOL C.E.N., MOL BLG 
NAG UNIVERSITY OF NAGOYA JAP 
NBS NATIONAL BUREAU OF STANDARDS, WASHINGTON, D.C. USA 
NIG NIPPON ATOMIC INDUSTRY GROUP JAP 
ORL OAK RIDGE NATIONAL LABORATORY, TENNESSEE USA 
OSA OSAKA UNIV.,OSAKA JAP 
PAX NUCLEAR POWER STATION PAKS,7031,PF71 HUN 
PNC POWER REACTOR AND NUCLEAR FUEL DEV. CORP. JAP 
RI KHLOPIN RADIUM INSTITUTE, LENINGRAD CCP 
RIS RISO, ROSKILDE DEN 
RL RICHLAND OPERATIONS OFFICE, RICHLAND, WASHINGTON USA 
ROS ROSSENDORF BEI DRESDEN DDR 
RUM ROMANIA RUM 
SAC C.E.N. SACLAY, GIF-SUR-YVETTE FR 
SAE SUMITOMO ATOMIC ENERGY INDUSTRIES, LTD., TOKYO JAP 
SRE SIEMENS REAKTORENTWICKLUNG, ERLANGEN GER 
SRL SAVANNAH RIVER LABORATORIES, AIKEN, S.C. USA 
TOK UNIVERSITY OF TOKYO JAP 



C.2 

List of Laboratory Code (Continued) 

TOS TOSHIBA RESEARCH AND DEVELOPMENT CENTER JAP 
TRM BHABHA ATOMIC RESEARCH CENTRE, TROMBAY IND 
UKW WINDSCALE REACTOR DEVELOPMENT LABS., UKAEA UK 
WEW WESTINGHOUSE ADVANCED REACTOR DIVISION, PITTSBURG, PA. USA 
WIN UK ATOMIC ENERGY ESTABLISHMENT, WINFRITH UK 
WUR EIDG. INSTITUT FUER REAKTORFORSCHUNG, WUERENLINGEN SWT 
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B L O C . 9 2 0 1 - 3 , M A I L S T O P 2 
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S E L L A F I E L D . S E A S C A L E 
C U M B R I A C A 2 O I P G 
U N I T E D K I N G D O M 

Y A M A N O . N . 
S U M I T O M O A T O M I C E N E R G Y I N D U S T R I E S , L T D . 
2 - 6 - 1 K A J I C H O . C H I Y O O A K U 
T O K Y O 1 O 1 

Y U M O T O . R . 
P L U T O N I U M F U E L D I V I S I O N , T O K A I W O R K S . 
P O W E R R E A C T O R A N D N U C L E A R F U E L 

0 E V E L O P M E N T C O R P O R A T I O N 
M U R A M A T S U . T O K A I - M U R A , 
I B A R A K I - K E N 3 1 9 - 1 1 

Z H A N G B E N A I 
I N S T I T U T E OF A P P L I E D P H Y S I C S 
A N D C O M P U T A T I O N A L M A T H E M A T I C S 
P . O . B O X 6 OO 9 
B E I J I N G 
P E O P L E ' S R E P U B L I C OF C H I N A 

Z H O U OE L I N 
I N S T I T U T E OF A T O M I C E N E R G Y 
B E I J I N G 
P E O P L E ' S R E P U B L I C OF C H I N A 

Z S O L N A Y . E . M . 
N U C L E A R R E A C T O R OF T H E T E C H N I C A L U N I V 
H - 1 S 2 1 B U D A P E S T 
H U N G A R Y 



L I S T OF E L E M E N T S 

A C T I N I U M AC 8 9 

A L U M I N U M AL 1 3 

A M E R I C I U M AM 9 5 

A N T I M O N Y SB 5 1 

ARGON AR 1 8 

A R S E N I C AS 3 3 

A S T A T I N E AT 8 5 

B A R I U M BA 5 6 

BERKEL I U M BK 9 7 

B E R Y L L I U M BE 4 

B I S M U T H B I 8 3 

BORON B 5 

B R O M I N E BR 3 5 

C A D M I U M CD 4 8 

C A L C I U M CA 2 0 

C A L I F O R N I U M CF 9 8 

CARSON C 6 

C E R I U M CE 5 8 

C E S I U M CS 5 5 

C H L O R I N E CL 1 7 

C H R O M I U M CR 2 4 

C O B A L T CO 2 7 

C O P P E R CU 2 9 

C U R I U M CM 9 6 

D Y S P R O S I U M DY 6 6 

E I N S T E I N I U M E S 9 9 

E R B I U M ER 6 8 

E U R O P I U M EU 6 3 

F E R M I U M FM 1 0 0 

F L U O R I N E F 9 

F R A N C I U M FR 8 7 

G A D O L I N I U M GD 6 4 

G A L L I U M GA 3 1 

G E R M A N I U M GE 3 2 

GOLD AU 7 9 

H A F N I U M HF 7 2 

H A H N I U M HA 1 0 5 

H E L I U M HE 2 

H O L M I U M HO 6 7 

HYDROGEN H 1 

I N D I U M I N 4 9 

I O D I N E I 5 3 

I R I D I U M I R 7 7 

I R O N F E 2 6 

K R Y P T O N KR 3 6 

KURCHATOV IUM KU 1 0 4 

L A N T H A N U M LA 5 7 

L A W R E N C I U M LR 1 0 3 

L E A D PB 8 2 

L I T H I U M L I 3 

L U T E T IUM L U 7 1 

M A G N E S I U M MG 12 

MANGANESE MN 2 5 

M EN DEL EV I U M MD 1 0 1 

MERCURY HG 8 0 

MOLYBDENUM MO 4 2 

N E O D Y M I U M ND 6 0 

NEON NE 10 

N E P T U N I U M NP 9 3 

N I C K E L N I 2 8 

N I O B I U M NB 4 1 

N I T R O G E N N 7 

N O B E L I U M NO 1 0 2 

O S M I U M OS 7 6 

O X Y G E N O 8 

P A L L A D I U M PD 4 6 

P H O S P H O R U S P 15 

P L A T I NUM P T 7 8 

P L U T O N I U M PU 9 4 

P O L O N I U M PO 8 4 

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

P R A S E O D Y M I U M PR 5 9 

P R O M E T H I U M PM 6 1 

P R O T A C T I N I U M PA 9 1 

R A D I U M RA 8 8 

RADON RN 8 6 

R H E N I U M RE 7 5 

R H O D I U M RH 4 5 

R U B I D I U M RB 3 7 

R U T H E N I U M RU 4 4 

SAMARIUM SM 6 2 

S C A N D I U M SC 2 1 

S E L E N I U M SE 3 4 

S I L I C O N S I 1 4 

S I L V E R AG 4 7 

S O D I U M NA 1 1 

S T R O N T I U M SR 3 8 

S U L F U R S 1 6 

TANTALUM TA 7 3 

T E C H N E T I U M TC 4 3 

T E L L U R I U M TE 5 2 

T E R B I U M TB 6 5 

T H A L L I U M TL 8 1 

T H O R I U M TH 9 0 

T H U L I U M TM 6 9 

T I N SN 5 0 

T I T A N I U M T I 2 2 

T U N G S T E N W 7 4 

U R A N I U M U 9 2 

V A N A D I U M V 2 3 

XENON XE 5 4 

Y T T E R B I U M Y8 7 0 

Y T T R I U M Y 3 9 

Z I N C ZN 3 0 

Z I R C O N I U M ZR 4 0 


