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INTRODUCTION

The present meeting was a successor to the IAEA Consultants' Meeting
on Charged Particle and Photonuclear Reaction Data held in Vienna
24 - 26 April 1974 [1]. This earlier meeting, considering the needs for
charged particle and photonuclear reaction data documented in ref. [2],

concluded:

"that the very valuable services provided by the existing centres
and groups could be usefully enhanced by establishing a coherent
international cooperation in the compilation, evaluation and dissemination
of these data. This cooperation would require a free infernational
exchange of experimental as well as evaluated data between the centres

and groups concerned."

The International Nuclear Data Committee considered the topic at its

seventh meeting in October 1974 and concluded [ref. 3, recommendation 2.4]:

"The Committee values the activity of the existing '"non-neutron" nuclear
data centres and groups and judges it important to continue this work,
in most cases with increased support. It asks IAEA and its member
states to support the above activity, especially the international
coordination of this work and the exchange of appropriate"non-neutron"
nuclear data and references, by continmuing to convepe‘meetings of

"non-neutron" nuclear data centres and groups."

Since then, some essential steps towards an international cooperation

in charged—particle nuclear data compilation have been made:

The charged-particle nuclear data group at Karlsruhe had prepared
sample entries of charged-particle reaction data compiled in a format close
to Exfor, a system which ha& been developed by the four neutron data
centres for the excharige of neutron miclear data [4]. The modified EXFOR
system as proposed by Karlsruhe had meanwhile been reviewed by the four
neutron data centres at their March 1975 meeting [5]. Also the Nuclear
Data Centre at theQMbéédw‘Kurchatov Institute submitted sample entries in
the format of the karlsruhe Exfor system. Furthefmore, a study group
in Japan has recently developed the prototype of a Nuclear Data File.

In the USA, the National Neutron Cross-Section Center has assumed responsibility

for coordinating the Us activities on charged—particle nuclear data with

similar activities abroad.



On the bagis of the conclusions of the 1974 Meeting and of the development

which took pla‘ce since then, the present meeting was the first to discuss tech~

nical details on an international cooperation and exchange of charged-particle

nuclear data.

[1]

[2]

[3]

[4]

[5]

Summary Report on the Consultants! Meeting on Charged Particle and Photo-
miclear Reaction Data, 24-26 April 1974, Vienna, INDC(NDS)-59, IAEA, Vienna,
June 1974. For the papers submitted see INDC(NDS)-61, IAEA, Vienna, July 1974.

Symposium on Nuclear Data in Sclence and Technology, Paris 1973,
Proceedings IAEA, Vienna, 197p, and:

A, Calamand: Survey of currmt and future needs for charged particle and
photo~miclear reaction data, INDC(NDS)-62,

/
Official Minutes of the Seventh INDC Meeting, Lucas Heights, 7-11 Oct, 1974,
INDC~18, IAEA, Vienna, 1975.

USA National Neutron Cross-Section Center, NEA Neutron Data Compilation Centre,
TAEA Nuclear Data Section, USSR Centr po Jadernym Dannym: EXFOR Mamal,
internal distribution.

Report on the Eleventh Four—-Centre Meeting, Brookhaven, National Laboratory, USA,
10-14 March 1975, INDC(NDS)-68, IAEA, Vienna 1975.
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Agenda

I, Brief review of current and planned CPND compilation activities

Bibliography, Compilation and Eva.lua.tlon of CPND
~ Specific user needs;

- Scope, content and forma.t;

~ Publications and services,

- II., Matters of technical cooperation

&

B.

Bibliography

1e Eperience gained from the use of f'Recenf References", as far as
related to CPND; any changes desirable?

.2, Who compiles what where?

-~ Contimue centralized input?
- Start coordinated input from different Centres and Groups?
- Practical details for coordinated input.

3+ Publicdtions and services,

Compilation and Exchange of CPND

1. Principle decision whethér a format close to the "neutron data EXFOR™
is acceptable, mutatis mutandis, for CPND,

2, Scope and distribution of work between Centres and Groups involved.
- Targets, projectiles, reactions, quan'bltles'
_ = Experimental, deduced, interpolated, theoretical data,

thick target yields;

- Selective versus comprehensive compilationg

~ Distribution of work defined by physics criteria (excitation function,
angular distribution, etc.) a.nd/or geographical origin of dataj

- Possible future extension of the scope (heavy ions?).

3, Technical details, contents and format.,
-~ Numeric information;
- Bibliographic and experimental description;
- Keywords, codes, retrievability (what is needed?)
-~ What modifications to EXFOR are required?
~ Codes for reactions and quantitiess;-
~ Associated parameters (standard reference values, half-lives, etc.)
- Accession-mmbers,

4. Organization of cooperation.
~ Mechanisms for exchange, compiler's and system manual, dictiomaries
of codes and keywords, meetings;
- Implementation schedule.



C. Bvaluation of CPND

1. Scope;
2, Feasibility of cooperation;
3., Common method of evaluation:

D, Service to users

IIT. Review of actions, conclusions and recommendations from this meeting

Schedule: Monday morning: agenda item I

Monday afternoons II.A.1,2
Tuesday morning: IT.A.3
Tuesday afternoons II.B.1,2
Wednesday: II.B.3

Thursday morning: IL,B.4 and II,D
Thursday afternoon: II.C
Friday: 4 ITI
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List of Abbreviations used in this Document

CAJaD Centr po dannym o stroenii atomnogo jadra i jadernykh reakcikh
GKAE CCCP (Center for nuclear structure and reaction data of
the USSR State Committee of the Utilization of Atomic Energy)
at the Kurchatov Institute, Moscow.

CINDA A specialized bibliography and data index en neutron nuclear
data operated jointly by NNCSC, NDCC, NDS and GJD. The master
file is maintained at NDCC. Publications are made by IAEA.

CJD Centr po Jadernym Dannym, the USSR Nuclear Data Center at
F.E.I. Obninsk. '

Codata Committee on Data for Science and Technology, of the Inter—
national Council of Scientific Unions.

CPND Charged-particle nuclear reaction data.

ERDA USA Energy Research and Development Agency.

EXFOR Exchange Format, initially developed for the international
exchange of neutron nuclear data.

INDC International Nuclear Data Committee.

INIS International Nuclear Information System, a bibliographic

system operated by the ILAEA.

Japanese Study Group
Study group for information processing in nuclear physics at the
Tokyo Institute of Technology.

Karlsruhe CPND Group
Charged particle nuclear data group at the Institute for
Radiochemistry, Karlsruhe.

NDCC Neutron Data Compilation Centre (Centré de Compilation de Données
Neutroniques — CCDN) of the OECD Nuclear Energy Agency, at
Saclay near Paris.

NDP Nuclear Data Project at Oak Ridge for nuclear structure and
decay data.

¥Ds IAEA Nuclear Data Section, Vienna.

NEANDC Nuclear Data Committee of the OECD Nuclear Energy Agency.

NN\,SC USA National Neutron Cross-Section Center at’ the Brookhaven

National Laboratory, Upton, N.Y.

NRDF Nuclear Reaction Data File System developed by the Japanese
Study Group.
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"Regction List™
The bibliography of the Oak Ridge CPND group, now merged with the
Oak Ridge Nuclear Data Project., Published in "Atomic Data and
Nuclear Data Tables".

"Recent References"
The bibliography of the Oak Ridge Nuclear Data Project for muclear

structure data, including many references on CPND, Published in
"Nuclear Data Sheets".

ZAED Zentralstelle fiir Atomkernenergie Dokumentation (documentation center
; for atomic energy) at Karlsruhe.
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MINUTES

I. Brief review of current and planned CPND compilation activities

1. HNr. Minzel reports on the CPND group at Xarlsruhe.
See Annex 1. In summary, the activities of the Karlsruhe
CPND group are: :

—~ compilation of "integral CPND" (that is excitation functions
and thick-target yields as defined on page 23),

— estimation of excitation functions of nuclei for which
no experimental data exist,

— publication of handbooks for integral CPND.

No bibliography is compiled; +the services of the Oak Ridge NIDP
and of INIS through ZAED are used.

Data are now compiled in a modified Exfor format. See Annexes 8
%o 10. The master library, for which input from other centres is
welcome, will be made available to other centres for servicing
users! requests for data retrievals.

For "integral CPND" a large user commnity is known in various
fields of spplication such as isotope production, surface in—~
vestigations, life sciences etc.

W

2. In the following discussion it is estimated that the
"integral CPND" inciude only about 5% of all CPND, and
that the workload of compiling "integral CPNDY seems
therefore to be manageable. At least 90% of all CPND
is differential data, for which a relatively small user
community exists, mainly in the field of basic research.

3., Mr. Sokolovskij reports on the activities of CAJaD. See
Annex 2. In summary, the activities of CAJaD are:

— bibliographic compilation in a format close to "Recent:
References". See the document IAE-2403 covering re-
ferences on theoretical work which is not included in
"Recent References'".

— compilation of CPND, in a modified Exfor format. See
Annex 11.

- services to data users upon request.
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The activities of the center are defined by a coordinating group
of the State Committee on the Utilization of Atomic Energy.

1%
CPND needed for fusion have priority.

fi
Mr. Dunford reports on the CPND activities in the USA:

"The US activity in the CPND field remained unchanged since the
last Consultants' Meeting in April 1974, (see INDC S)—6l) The
reader is referred to that document for more detail.

The Charged-Particle Cross Section Data Center is located at the
Oak Ridge National Laboratory and is now part of the Nuclear Data
Project. The center continues to operate at a 0.5 man level.

The major activity is the compilation of a CPND bibliography.
This bibliography is kept in a computerized file available to
other CPND compilation centers. A Reaction List is published
annually giving all new references since thd last publication.

A file of experimental CPND is kept by ’the!Center but is no longer
actively maintained. No new data has been added in more than five
years. Sol Pearlstein has prepared an evaluated library of CPND
in ENDF format based on data systematics developed by Mr. Minzel.
This library is available on request.

At the present time a complete review of the United States
activities in the non-neutron nuclear data area is being
carried out by the Brookhaven National Laboratory's National
Neutron Cross Section Center (NNCSC) for the US Energy
Research and Development Administration. The deliberations
of this meet Lng will be of considerable importance in helping
us determine the future role of the US in CFND.

NNCSC was selected to undertake this study because of its past
success in organizing cocperative efforts such as the US neutron
data evaluation and for its international contacts. As & part
of this survey a questionnaire was sent to over 400 scientists
in both the research and the applications community in order

to determine their requirements. Over 100 responses were re-
ceived in July and August primarily from the physics research
community. A summary of the results of the survey is presented
for information." See Annex 3.




5.

6.

9.

10,

11.

Footnotes
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The following discussion concerns the responsibilities of other
nuclear data groups in the USA: Howerton's data center at Liver—
more can provide retrievals from the "Reaction List"reference file.
ANC is one of the centers evaluating nuclear decay data, including
those of transactinium isotopes. They have supplied some of the
evaluations for ENDF/B-17 decay data for muclear structure data,
compilation and evaluation, but so far little support for CPND. -
There is a loose cooperation between the NSRDS (National Standard
Reference Data System) program of the National Bureau of Standards
with the much larger data activities of ERDA. For example, both
support the Table of Isotopes Project at Berkeley.

Mr. Ohnuma reports on the activities of ‘the Japanese Study Group.
See Annex 4. Summary: In 1974 a Study Group on information pro-
cessing in nuclear physics was started in Japan. A Nuclear Reaction
Data File (NRDF) has been designed and is being tested with various
data sets as trial input. The file is to include all kinds of CPND
such as angular distributions, polarization, asymmetry, excitation
functions. a'%est-system NRDF-1 is in operation. A first revision,
NRDF-2, is being designed.

No bibliographic compilation is made; existing files are used.
In the discussion it is clarified that the Study Group has not got

the task to start a long—term compilation activity but has the task
to perform an academic study on data processing.

Mr. Lesca reports that the activities of NDCC are presently
restricted to neutron nuvclear data. Any extension of the scope
has to be discussed and approved by the Steering Committee.
CIND for fusion may be considered first, if at all.

Mr., Schmidt reports that the NDS has no manpower for CFND
compilation. NDS may be able to devote about 1/2 manyear to
CYND dissemination within its service area (essentially East
Europe and southern hemisphere) and to coordination by meetings.

Concerning CYND activities in the UK, Mr. Schmidt reads out
a letter by G. Dearnaley (see Annex 5), Harwell, on the use of
CEND for surface materials analysis. (See Footnote.)

In the discussion it is stressed that the assessment of
data needs is the responsibility of INDC and NEANDC.

A relevant working paper was received only after the end of the

meeting: B.Rose, "Compilation of cross-sections for ion beam analysis of
materials", a working paper for the INDC Sub-Committee on Non-Energy
Applications, Sept. 1975.
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12,

13,

14.

15.

II., Bibliography

Mr. Behrens reports on the CEND activities of the ZAED at
Karlsruhe. See Annex 6. 2ZAED is in charge of creating a
national information system for physics data, including
bibliographic services within INIS and retrieval services
from available rnumerical data files.

In the following discussions, it is pPointed ou’ that the
ZAED plans for an index to existing data compilations should
be coordinated with similar plans at NDS and Codata.

(Action 12 )

Mr. Brune reports on CrND applications at Studsvik where proton
microbeams are used for surface analysis. Data needs include
Primarily excitation functions of proton and deuteron reactions
with light elements such as B, C, N, O, F, P, S, Cl.

Mr. Behrens reports that a group under FProf. Hauser at the
university of K#8ln, F.R. Germany, measures and compiles low-—
energy CPND which lead over to atomic and molecular reaction
data. The meeting felt that such data should not be discussed
in the present meeting, but that the computerized compilation
systems to be discussed should eventually be designed to allow
for such data.

16.

Dunford discusses the differences between existing nuclear
data bibliographies (not considering Photonuclear reactions
which is a separate effort in the USA):

- "Reaction List" of the Oak Ridge CYND group
- '"Recent References" of the Oak Ridge Nuclear Data froject

- "Cinda" of the neutron data centers.

The USA would not like to continue all three reference compilation
systems as distinct entities but assume the responsibility for
maintaining a CPND bibliography. However, no conclusions have been
reached how this responsibility would be implemented and where in
the USA it would be maintained. Dunford asks for comments about the
desirable features of this compilation, but he suggests that the
center which will be in charge of it, must be permitted to make the
final decisions about the structure of the system. Multilateral
bibliographic input would be desirable, in particular from the
USSR and Japan. h



17.

18.

19.

20.

2l.
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In the discussions it is stressed that a unified bibliographic
system for all nuclear data would be desirable but that this
could not be implemented under the present conditions. None

of the existing bibliographic systems is flexible enough to
include all nuclear data, and simple enough to be suitable for
multilateral input and file exchange. The results of the
discussion are summarized in conclusions 4-10, recommendations
2-8, and actions 1-8.

Mr. Behrens suggests that the input to a nuclear data biblio-
graphy could eventually be retrieved from INIS. In the dis-—
cussion it is agreed that this would in principle be highly
desirable, but that this was not possible with the present
status of INIS, as previous contacts between NDS and the IAEA
INIS Section had shown. Further investigations and actions

in this direction were found desirable, see conclusion 11,
recommendation 6, and action 6+7.

The meeting discusses the requirements for a published CPND
bibliography. It is understood that there is a definite need,
from the application oriented users' commnity, for a cumulative
bibliography on "integral CPND" (compare conclusions 1-3).
Considering that only about 5% of the CPND literature deal with
"integral CPND", such a cumulative bibliography would have a
volume of one hundred pages at maximum. A regular cumulative

publication at perhaps two-years intervals appears to be desirable

and feasible. A bibliography on "integral CPND", which would be
application oriented, has no serious overlap with "Recent
References", which is mainly oriented towards basic research.
See the recommendation 7.

Mr. Schmidt announces that the IAEA could publish the CPND

bibliography on two conditions, that is: +the file must be

the result of a truly international effort, and the number of
copies sold must be more than 1000. However, also a publication
as a report of less good quality may be considered.

Mr. Behrens announces that eventually ZAED could publish the
CPND bibliography. Both, NDS and ZAED will investigate their

publication possibilities (see action 8), based on a computer
file provided by the USA. Several participants estimate that

more than 1000 copies of a CPND bibliography could be sold.

Some participants express that in addition to the bibliography
for "integral CPND", a cumulative publication of "Recent

References" would be desirable for the use of the research

community.
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II. B.l

Adopting Exfor for the compilation and exchange of CPND

22.

23.

24.

25.

26.

Mr. Lemmel gives a summary of the main features of the
Exfor system developed by the four neutron data centres
Annex 7). It is stressed that Exfor defines an exchange
format, and that each of the cooperating centres operates,
according to its needs, different input, storage, com—
putation, or output formats, which are all Exfor compatible.
BExfor is flexible enough to allow for even unusual re-
presentations of experimental data, for all kinds of
additional quantities and parameters, as well as for
bivliographic, physics and bookkeeping information. At
the same time Exfor is well enough structured that
identification and processing of the information by the
computer is possible.

The main problem to be discussed will be the gengralization
of the coding of reactions and quantities which are so far
defined for neutron data only.

Mr. Minzel reports on the CPND Exfor system developed by
the Karlsruhe CPND group. In this system, some additional
keywords and codes were added to the neutron-Exfor system
such, +that the neutron-Exfor rules remain unchanged. A

first draft of the CPND Exfor system (Annex 8) had been pre-
pared early 1975. This had been discussed by the four neutron
data centres at their meeting in March 1975, and some con-—
clusions were issued (Annex 2). To the present meeting, a
revised version of the Karlsruhe CPND Exfor system was sub-

mitted (Annex 10).

Mr. Ohnuma reports that a computerized conversion between
the Japanese NRDF system and a modified Exfor system seems
to present no principal difficulties. Details of the NRDF/
Exfor compatibility must still be studied.

Mr.n“Sokolovskii presents sample entries for some CPND funciions

(Amnex 11) prepared at CATaD in the format of the first version
of the Karlsruhe CPND Exfor system. He stresses the necessity
of having an agreed common format for CPND and concludes that

a modified Exfor system as suggested by Karlsruhe is well suit-
able for {he exchange of CPND. The changes required in Exfor
should not .interfere with the work of the neutron data centres.

Mr. Dunford states that there is presently in the USA

little financial support for CPND compilation. But there is

strong interest to have the CPND exchange format designed as
close as possible to the neutron Exfor system.
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27 In the following discussions it is concluded that there is no
al ternative Proposal and that the detailed discussions for
developing a CPND exchange system should be based on the
second Karlsruhe version of the CFND Exfor system. See Con-—
clusions 13 + 14, Recommendations 13 + 14, and Actions 13 + 14.

28. The participants agree that it should be tried to have, on a
long-term scale, a _single Exfor system for CEND and neutron
nuclear data. Therefore, the modifications of the Exfor
system to be proposed should be such that there is no inter-
ference with the present neutron Exfor system. They would be
implemented such that any differences between the CYND Exfor
system and the Present neutron-Exfor system are computer-
intelligible by special keywords. Thus it is made possible
that the computer programs operating the present neutron-
Exfor system can gradually be expanded to include the ‘specific
CEND features, although it is recognized that decisions in
this direction are up to the neutron data centers.

II. B.2 Scope of CEND compilation

29, Mr, Minzel explains the priorities of CFND compilation
according to his experiences with the users community in
F.R, Germanye.

These are?

- excitation functions for the formation of residual nuclei in
ground-state or metastable state after prompt gamma de~-
excitation., The residual nucleus is of primary interest,
disregarding through which reaction it was formed. For
practical applications the shortest life—times to be con-

sidered are in the order of magnitude of a minute.

- thick target yield data.

both for targets with 234 and projectiles w:.th 'z >1 and A 21,
If necessary, the restriction with respect to 2 ofPthe target material
could be changed.

For building up the file for integral CPND one has to decitle on the
priority list for preparing input. After the comparison of different
possibilities the following list was accepted:

Priority Projectile Lowest projectile energy of
excitation function
1 P < 50 MeV
2 (13 < 100 MeV
3 d ¢ 50 MeV
4 He~3 £ 100 MeV

First all data for p-reactions will be compiled independent of the
time of publication. Then a~reactions will be considered, etc. Once
a reaction=type is completed it will be kept up to data. Of course,
if other reactions are compiled they will alsc be put on the
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file. The extension of the priority list to higher energies and
heavier projectiles should be discussed at a later time.

Primary interest is in experimental data. But theory and systematics
are also considerzd to be important for deducing excitation functions
for the many reactions for which no experimental data exist.

Deduced data, such as integral cross sections obtained from angular
distributions are not considered (mainly due to manpower limitations),
but such data would be useful.

Absolute and relative data are compiled.

It is questionable, whether within a deiined scope all exisling
data should be compiled or whether a selection with respect to
reliability would be feasible. This topic sheculd be taken up
again after more experience has become available.

30. Mr. Ohnuma explains that the Japanese Study Group is testing the
NRDF system and has coded a number of complex data. No systematic
compilat%on is yet envisaged, and therefore no priorities of
reactiongkand quantities to be compiled have been established.

31. Mr. SokoloVs&ij.says that the USSR needs for non-neutron nuclear
data have been reported at the 1974 Meeting, see INDC(NDS)-61
page 82. Priorities are approximately in the following sequence:

1. fission product decay data

2. nuclear structure data

3. decay data of radioactive nuclei

4. activation cross—sections by charged particles and photons
5. thick target yield data

For such data, bibliographic and numeric data files are or will

be maintained. The USSR is ready to participate in bilateral
agreements on the exchange of such data, possibly on the basis

of a geographical sharing of compilation workload. For the near
future, the USSR is looking forward towards a data exchange with
Mr. Minzel's group and with Mr. Fuller's group. It is hoped

that a modified Exfor format as to be defined at this meeting, will
be acceptable also to Mr. FMuller for photonuclear reaction data.

32. Mr. Dunford says that there exists in the USA the Oak Ridge com-—
pilation of CPND (action 10). However, nothing has been added to
this file in'the past five years. In the USA it is felt that the
scope for CPND compilation should be determined by the prospective
usefulness to customers. The scope outlined by Mr. Minzel appears
t0 be suitable both for the bibliography and the numerical data
compilation.

33. The meeting agrees to restrict the scope of the published
bibliography and the initial CPND compilation to "integral CPND".
See conclusions 1—3 and recommendation 3. The corresponding
computer systemsshould, however, be designed such that they allow
also the coding of differential CPND and photonuclear reaction data.
Heavy-ion reaction data can probably be coded with the Exfor
modifications agreed at the present meeting.
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34. The meeting agrees that within the scope as outlined above,
Priority should possibly be given to data needed for specific
purposes such as fusion. See conclusion 23, recommendation 21
and action 1l..

II. B.3 Distribution of compilation workload

35. Mr. Miinzel expresses the willingness of the Karlsruhe CYND
group to continue compiling "integral CYND", subject to the
availability of funds. Mr. Sokolovskijand Mr. Dunford express
the willingness of the USSR and USA respectively to contribute
to this effort, and a scheme of cooperation as exPressed in
conclusion 12, recommendations 9 - 12, and action 9 is assumed.

I1J. B.4 Technical details of the CYND Exfor system

36. The meeting discusses the technical details of the CFND Exfor
system on the basis of the Karlsruhe proposal given in Annex 10.
The results are summarized in the "Agreements about the CYND
Exfor system" on page 31.

II. B.5 Organization of cooperation

37. The meeting discusses technical details of cooperation and
decides to follow generally the procedures established; among
the four neutron data centers, aslayed down in conclucions 15-17
and recommendations 15-16.

38. It is felt that the IAEA should continue to convene at regular
intervals consultants meetings between the cooperating centers.
The date of the next meeting is envisaged for the week 26~30 April,
in the same week as the next meeting of the four neutron data
centers.
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Minutes

It was found that for CPND the problems of evaluation are
different from those of neutron data. For many CPND reactions
only a single measurement exists, and for many more there are
no data at all. The main purpose of CFND evaluation is there-—
fore to give the best guess of unmeasured cross-sections.

A CPND cross-section library in ENDFZB format has been issued

by NNCSC based on Mr. Minzel's calculations published in Landoli-
B8rmnstein, vol. 1, 5¢. This library is available from the other
pertinent nuclear data centres.

In general, to include CPND in the ENDF/B format requires a
generalization of this format which is presently being discussed

“ For some further details see conclusions 18-21, and recommendations

II,C Evaluation of CPND
39.
40.
in the USA, see annex 13.
41. -
li-18-
IX1.D Service to users
42,

The findings of the meeting with respect to services to data users
are summarized in conclusions 22-23 and recommendations 19-21.
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CONCLUSIONS AND RECOMMENDATIONS

(Agenda items I, II.B.2)

Conclusions:

C 1. The need of various users for compilations of charged—particle
nuclear reaction data (CPND), in particular of integral CPND
cross—-sections, has been-assessed in earlier meetings. It is
strongly felt that the arguments given at these meetings stress—

., ing the importance of the compilation of such data, are still

valid. Therefore, urgency should be given to corresponding
compilation efforts.

C 2. It is realized that for data applications primarily integral
CPND are needed, and such data should be given priority. The
interest for differential CPND comes mainly from the research
community. '

C 3, In the present document, the term "integral CPND" is un§9rstood
to include ‘

- excitation functions for the formation of residual nuclei
in ground-state or metastable state;

- thick target yield dataj;

both for targets with Z > 4 and projectiles of protons and
heavier particles,

Recomméendations

R 1, Within the field of CPND, the compilation and exchange of
"integral CPND" should be given priority.

CEND_Bibliographic System

mmO=== ===

(Agenda item II.A)

Conclusionss

The meeting discussed various possibilities for oreating an
international CPND bibliography, and came to the following
conclusions:
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¢ 10.

c 11.

Since the USA offered to contimme to maintain a worldwide CPND
bibliography, it is suggested that a new appropriate system or
a revised form of an existing system be developad in the USA,
but that the following requirements expressed. in the meeting

be considered.

At present, there exist three nuclear data bibliographies: Cinda,
Recent References, Reaction List, which are partially over—
lapping. For each of them some modifications would be desirable
to make it suitable as an international CPND bibliography.

If a Cinda—type system is used, more space for the reaction is
neaded than in the neutron Cinda, in order to allow also for
the coding of heavy ion reactions. This means, that either the
free text comment field must be shortened to have more space for
the coding of the reaction, or that the system must be expanded
to more than one card per input record.

If a Recent-References type system is used, input and file should
preferably be restricted to the standard BCD character—se®, in
order to facilitate intermational exchange of the file. The lab
of data origin should possibly be entered in retrievable form
using the Exfor lab-codes. A feature for blocking different
references that refer to the same data set, is desirable such that
a data—-set oriented sort is possible. The data-type (experiméntal,
theoretical, evaluated) should be entered in retrievable form.

In either case, the following features are desirable:

a) For charged-particle reactions, information should be entered
in retrievable form, indicating whether the reference considered
contains integral CPND or other data.

b) Publication in a compact handbook should be possible.

c) The system should be designed such that multilateral input is
possible as well as easy -retrievals on a variety of computers.

The new system should be capable of including, by machine conversion,
the old bibliography of the Reaction List and perhaps the relevant part
of Recent References, even if these machine converted entries do not
fulfil all of the specifications of the new system (example: missing
lab. code).

The feasibility of having a single bibliography system for all
nuclear data, including neutron data, should be investigated.

It is desirable to investigate the feasibility of deriving a
nuclear data bibliographic file from a more general bibliographic
system, especially from INIS,
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Recommendations:

The meeting appreciates the offer of the USA to continue to
assume the primary responsibility, in coovueration with other
data centres, for a worldwide CPND biblicgrzphic system. It

is recognized that the centre responsible for this system
should decide on its structure, but it is recommended that the
following features be seriously considered when developing the
CPND bibliographic system: ‘

a) Publication of a compact handbook should be possible, which
should be data-set oriented rather than reference oriented.

b) Publication of such a handbook for "integral CPND" only
should be possible.

c) A cumulative publication including earlier CPND
bibliographies should be possible.

@) The coding of the CPND reactions should allow for heavy-ion
reactions; retrievals should be possible for target nuclei,
incident particles, outgoing particles and residuwal nuclei.

e) The input and the master file should employ the standard
BCD character set.

f) Entries should contain the laboratory of data origin using
the Exfor lab-codes.

It is recommended that CATaD and a Japanese center regularly
provide input tc the CPND bibliographic system for the Russian
and Japanese language publications. ‘This input should have
the general form of Recent References, until such time that
the USA in consultation with the cooperating centers determines
that another input format is needed.

Priority should be given to the coverage of journals. It should
be investigated how many important data sets are published only
in laboratory-reports or conference-proceedings. Depending on
the outcome of such investigations, such literature should
eventually be included in the CPND bibliography.

The bibliographic information should be freely exchanged, and

the master file should be easily accessible by all cooperating
centres and groups. The centre in charge should send, in regular
intervals (e.g. every six months), an update tape of the CPND biblio-
graphy to the Karlsruhe CPND group and to CAJaD, and to other cooper-
ating centres upon request.

It is recoiinended that ZAED and NDS investigate the feasibility of
deriving input for a nuciear data bibliographic file from a more
gener:l bibliographic system, especially from INIS.

The meeting recommends the publication of a cumulative bibliography
to "integral CPND". Later cumulative publications should be en-
visaged at two-years intervals. NDS and ZAED should investigate
the technical possibilities for such publications based on a com— '~
puter file provided by the USA. A draft of the bibliography should
be submitted to the cooperating centres for discussion.

The ‘published bibliography should include information on evaluated
integral CPND, but references to experimental and evaluated data
must be distinguishaktle.

i



26
Concl.+Recom.,

S ass T e o

(Agenda item B.2)

The meeting discussed the scope and distributian work between the
CPND compilation groups and came to the following conclusions:

C 12. The meeting recognizes the value of past compilation activities and
urges the continuation and possibly the expansion of these activities.
In particular, the efforts of the Karlsruhe CPND group for a systematic
compilation of "integral CPND" in {the Exfor format is recognized as
most valuable. The recommendations of this meeting are based on the
assumption that the Karlaruhe CPND group will maintain the Master
Data File for "integral CPND", which would be the core of an inter-
national network of CPND compilation and exchange.

Recommendations:

R 9. Bxisting CPND compilation activities should possibly be expanded.
They should continue within an international coordinated effort
of CPND compilation and exchange. All CPND should be freely ex—
changed, and the computer files should be easily accessible by
all cooperating centres and groups.

R 10. The Karlsruhe CPND group should maintain the CPND Master Data File.
Data compiled at other centers should be sent to Karlsruhe for up-—
dating the Master Data File. The Karlsruhe CPND group should make
available to the cooperating centres either copies of the entire
Master Data File or copies of update tapes.

R 11. a) The Karlsruhe CPND group should continue to compile "integral
CPND" except as noted below.

h) CAJaD should compile "integral CPND" produced in the USSR.

c) The USA Center should compile "integral CPND" from USA and
Canada in the case that such data cannot be compiled directly
from published literature, and should make such data available
upon request.

Action R 12. Pertinent groups in Japan as well as interested groups in other
9. countries should investigate the feasibility of participating
in the CPND compilation effort.

See also the related
actions 10,.,-12,
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(Agenda item II.B.1)

Conclusions:

C 13. The Karlsruhe CPND group and CATaD had prepared trial com—
pilations of integral CPND in a modified Exfor format which
were discussed by the four neutron data centers, and at the
present meeting. It was concluded that a modified Exfor
format provides suitable means for the intermational exchange
of CPND.

C 14. The investigations of the Japanese Study Group have indicated
the desirability and the feasibility of creating a CPND File
which would be used by nuclear physicists in the field of basic
research as well as for applied purposes.

Recommendations:

Actions R 13 A modified Exfor format should be used for the exchange of CPND.
13.414. ,
R 14. The Japanese Study Group should continmue its effort; the
system to be developed should be operated onn a long—term basis; ..
it should be developed with due consideration for participating
in the international CPND exchange.

For detailed agreements about the CPND Exfor system see page 3l.

e ot e e o e e e o s £ S £ e
i S

(Agenda item II,B.4)

Conclusions:

Action C 15. Generally, the mochanisms of data exchange as developed for
20. neutron data, are adopted.

" C 16. 1In general, the rules contained in the Exfor Manual for neutron
data will apply, but an addendum will be needed for special
rules required for CPND.

Action G 17. The cooperating CPND centres are included in the update and
19. exchange system of Exfor dictionaries.
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R 16.

C 18.

C 19.

C 20.

Cc 2l.

R 17.

R 18.

Recommendations:

The IAEA should continue to coordinate the activities of CPND
centers and groups, and should continue to convene, at regular
intervals, consultants meetings between epresentatives of the
cooperating CPND centers. Copies of bilateral correspondence on
CPND compilation and exchange should be sent to NDS.

NNCSC should continue to maintain the Exfor Manual for neution
data; NDS should produce an addendum to it for CPND. NDS should
maintain the Exfor dictionaries for neutron data and CPND.

CPND evaluatlon

Conclusions:

CPND evaluation has been discussed. A detailed discussion of
evaluation methods appears to be premature, but should be re-

considered at some later time.

The purpose of CPND evaluation is to give users recommended

values for the quantities they are interested in. Any method
of obtaining such recommended values is included in the term

"evaluation". The users should be supplied -also with inform-—
ation about the reliability of the data.

Evaluated CPND can be included in the CPND Exfor file in such
a way that they can be readily distinguished £rom other types
of data. It is however recognized that Exfor is not suitable
for a comprehensive evaluated CPND library similar in concept
to ENDF/B.

It was noted that a generallzed ENDF format suitable for all
nuclear data is being discussed in the USA.

Recommendations:

Existing CPND evaluations should be distributed to the other
centers, 1n any suitable form but preferably on magnetic tape,
along with: adequaxe documentation.

Interested?centers should send to NNCSC comments on a
generalized ENDF/B system to be developed. (See Annex 13.)
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Services to users

(Agenda item II.D)

Conclusions:

C 22. For integral CPND data a large user commmnity prefers to have
a handbook with data on their desks. In addition there will
be the need for computer retrievals from the computer file,
in order to have more up-to—-date information.

C 23. In addition, specialized CPND publications may be needed.

NDS is considering the needs for publishing a specialized )
compilation of CPND recquired for nuclear fusion development.

Recommendations:

R 19. The Karlsruhe CPND group should continue to publish compilations
on "integral CFND".

R 20, The following'centres should provide computer retrievals from
the CtND Exfor Library to the respective service areas:
NNCSC to USA and Canada
CAJaD to USSR
ZAED +& F.R. of Germany
NDCC to other Buropean OECD countries and to Japan

NDS +to its service area as defined within the neutron data
cooperation.

Action R 21. The compilation of spPecific data required for specialized
11. publications, e.g. on CPND for fusion, should be given priority.
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AGREEMENTS ABOUT THE CPND EXFOR SYSTEM

It is agreed that a modified Exfor system should be adopted for
the compilation of CEND.

The general structure of the neutron Exfor system shall remain
unchanged. The modifications to be made in some details of the
structure and contents should not interfere with the continuing
operation of the neutron-Exfor system.

It should be possible to handle CFND Exfor files and neutron-
Exfor files with the same computer Programs, although some sub-
routines may be different.

The second version of the Karlsruhe CFND Exfor is generally adopted,
however some further modifications are desirable as described in
the following. items 5.- 28,

The information coded under the keyword REACTION shall have the
following major fields:

1. Reaction

2. Quantity
3, Data-Type (optional)

The Reaction is coded in the form
(z-s-A (P,N+HE3+4A) Z-S-A, Quantity, Data~Type)

Some special rules are:

a. The r?sidual nucleus is usually defined as the heaviest of the
reaction products. In certain cases (compare items f. and i.
below) the residual nucleus is not defined.

b, Different outgoing particles within the reaction-parentheses
are separated by plus—-signs.

c. The outgoing particles are sorted such that smaller Z and A
comes first. N sorts before P, and T sorts before HE3.

de Within the reaction-parentheses, all particles heavier than
an alpha particle, are coded in the same way as the target-
nucleus.,

e, A number immediately Preceding a particle code indicates
the multiplicity of this particle, e.g. 4A in the example
above.



32
CPND Exfor

Te

f. Some special reactions are coded in the following form:

3¢

(z-S-A(P,ABS), - proton absorption
(z-s-A (P,TOT),- total cross—section for protons
(z-5-A(¥,T+X), - emission of tritons and possibly other

unidentified particles after proton absorption

In the above examples, the residual nucleus, in general, can-
not be coded.

g. An unidentified complex reaction leading to a specific
residual nucleus, e.g. when the target is a sample with
natural isotopic abundance, is coded in the following
form:

(z-s-0(¥,X)Z-5-A,~

h, Scattering may be coded as
(z-5-A(P,¥)Z-5~A,~
But when elastic, inelastic or total scattering must be
distinguished, this is coded in the form
(2Z-S-A(P,EL)Z~5-A, -
(2-S-A(F,INL)Z-S-A,~
(2-5-A(P,SCT)Z-S-A,-

i, Fission is coded as
(2-s-A(P,F)FF,

Je The coding of the residual nucleus within the reaction is
optional. For integral CPND it is obligatory,
except where not appropriate.

The discussion of coding reactions, where the sequence of the
outgoing particles matters, was postponed.
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For the quantity, the following definition and sequence of
subfields was agreed. Tests, whether this scheme is suitable
for complex multidifferential quantities, have to be made.

;ffiifigfﬂQuantitw,Data-Type)
Branch,Parameter,Particle-considered,Modifier

In the "branch" subfield information is given, whether it is a
partial reaction. See the neutron-Exfor codes FPAR MS GND CN DI
etc.

In the "parameter" subfield information about integral or
differential cross—sections is given. See the neutron-Exfor
codes DA LEG DA/DE etc. For integral cross—sections the code
SIG is introduced.

In the "particlerconsidered" subfield, the particle—code is
entered to which the code in the "parameter" field refers.
The use of this code is the same as in the neutron~Exfor.

The "modifier" subfield contains any additional infommation about
the representation of the data, e.g. REL,

The Data-type field may include codes such as EXP or THEO.

The Karlsruhe CFND-Exfor sample presented contains pointers,
attached to a data~column heading, in col. 1 instead of col.
11, It was agreed, that in transmission tapes, the pointers
should be in col. 1l.

The coding of multiple reactions within the same subentry as
used in Entry 60001.003 was accepted. This formalism should
not be used for any data types that are not directly inter-
related.

The proposed coding of information under the new keyword
DECAY-DATA was accepted, although there was some concern
about the readability.

The keyword PART-DET remains reserved for use in the way of
the neutron Exfor. The information format and contents as
proposed by Karlsruhe is to be entered under the new keyword
RAD-DET, If the keyword RAD-DET is present, +the keyword
DECAY-DATA is obligatory.

The keyword ADD-RES for additional results is accepted.
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15,

16,

17,

18.
Action 19.
16.

20,

21,
Action 22,
17«

23,

24.

The keyword MONITOR as well as the format of the coded
information is accepted, but the sequence of accession-number
and reaction within the parentheses is inverted. The word
MONITOR seems to be the best word for this keyword as long

as STANDARD is not free due to its different use in the
neutron-Exfor. A data-heading keyword MONIT was introduced
corresPonding to STAND in neutron-Exfor.

The coding of the institute under FACILITY was agreed as
proposed, but the entering of this institute code is optional.

SAMPLE information, which is always regarded as essential, is
entered mainly in free text.

Within free text abbreviations can be used to reduce the
workload of compilers. But these abbreviations should be
understandable, since no expansion in an output format is
envisaged.

The lab and reference codes and explanations proposed by
Karlsruhe are added to the dictionaries.

Quantity-codes: The code FCR is not necessary. The generalized
meaning of IND and CUM is acceprted. For outgoing particles the
code COMPLEX is changed to X. The code SF is accepted for use
under RAD-DET and DECAY-DATA but not for use under REACTION,
where a zero indicates spontaneous reactions without an incident
particle.

Method—codes are accepted, except HILAC which is included in
LINAC which is to refer to all linear accelerators.

Length of codes. The neutron centres should investigate what
restrictions in the length of codes (e.g. method or status
codes) are required by their system.

The dictionary of method codes should get flags indicating
methods which generally apply only to CFND or only to neutron
datae.

The code SID is cancelled, and the general code for solid-state
detectors is used instead. Similarly, LISCIN is cancelled.
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MISC 3 and MISC 4 are cancelled because they are superseded by
the use of pointers.

The Library name is added in field 4 of the TRANS record.

Col. 67 which identifies the compiling data centre should no
longer be restricted to numericals, and characters will be

accepted for CPND Exfor., Fast action is given to the various
centers to investigate whether this would cause difficulties.

A = CAJaD, B = Karlsruhe CPND group, C = NNCSC, D = NDS,
Z = Japanese Study Group.

Discussions on the subject of CYND compilation and exchange
are continued by means of "CP-Memos" similar to the "4C-Memos"
in the field of neutron data. The memos are numbered in the
form Memo CP-n/m, where n is the centre-identification
character and m the chronological memo number within the
centre.
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ACTIONS
Actions concerning the CPND bibliographic system
Action Nr. Action on Action
1 USA ) to provide a computer file suitable for pro-

ducing a compact cumulative bibliographic
handbook on "integral CFNDY, Compare action
8 below.

2 Minzel to send to Dunford information concerning
the retrieval of references to "integral
CPND" from the Reaction List of McGowan.

3 CAJaD to regularly provide input to the CFPND
bibliograpPhic system for USSR publications.,

4 a Ohnuma - to investigate possibilities for Japanese
input to the CPND bibliographic system.

5 Minzel to check against INIS whether lab-reports contain
important CPND data which should be included in
the CPND bibliography.

6 NDS to0 send to ZAED the specificationsrequired
for retrieving from INIS input to a nuclear
data bibliography.

7 NDS + ZAED to investigate the feasibility of deriving
input for a nuclear data bibliographic file
8 NDS and ZAED to investigate the technical possibilities at

JAEA and ZAED respectively of publishing @ad
distributing a cumulative CPND bibliograrhy,
from a computer file Provided by the USA, and
to submit a draft of this bibliography to the
_cooperating centers for discussion.
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Actions concerning CPND compilation

9. NDS to contact interested Japanese groups
Japanese Study Group in order to have at the next meeting
a statement on the feasibility of Japanese
participation in the CFND compilation effort.

10. Dunford to arrange for sending a tape copy of the
Oak Ridge CPND Library to the Karlsruhe CFND
group.

11, NDS to supply the CFND compilation groups with
a list of CPND reactions needed for fusion.

12. ZAED + NDS to keep each other informed about the
project "compilation of data compilations".
Exchange relevant documents, indexes, etc.
and inform each other about available files
and about any Progress in the field.

Actions about the Exfor system

13, "NDS to senc. the present Exfor input check
program with documentation as existing
to Sokolovskij.

14. NDS to send to Kronenberg,Karlsruhe,all Exfor programs
which have been changed and added since
the last transmission of programs to him.

15, . NDsS to test the feasibility of the agreed quantity
: structure. This is an urgent action, and any
deficiency of this quantity structure must -
be communicated soon, at the latest some weeks
before ‘the next meeting.
16, NDs to update the dictionaries with the codes
' agreed in comnection with CFND,

P

17. NDS to investigate the actual limitations
imposed by existing computer Pprograms to
the length of codes, and notify CFND centers
if some of the introduced codes exceed thess
limitations.
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Actions
18. NNCSC to investigate whether an alphabetic character
NDCC instead of a numerical in column 67 and in the
NDS first position of the accession numbers causes
GJD difficulties in existing programmes. The results
should soon be communicated to NDS.
19. NDS to send the latest version of the EXFOR

dictionaries on tape to Kronenberger and
Sokolovskij, and to include the cooperating
CPND centres in the regular transmission of
dictionary updates.

Actions about the organization of cooperation

20. NDS to prepare a Protocol on the CPND cooperation
and circulate it for acceptance.

Actions concerning evaluated CPND

21, All to submit to NNCSC comments on desirable features
participants of a generalized ENDF/B format.
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Karlsruhe Charged Particle Group
Opening Statement

H. Minzel

In a summarizing report A. Calamand has shown, that there are
many users of Charged Particle Nuclear Data (CPND) working
in such different fielésas Material Science, Medicine, Reactor-

technology, Biology, Nuclear Physics, Chemistpy, etq. According

L
s

to this report the majority of these users are espééially
interested to get informations about the amount of activity
Lformed during irradiations. For this purpose they need formation
cross sections or thick target yields for the ground and/or

the metastable states of the produced radionuclides. Therefore
we, 1i.e. the Charged Particle Group at the Institute for
Radiochemistry of the Nuclear Research Center Karlsruhe,

decided to concentrate our efforts on this kind of "integral
aata'". We are, of course, aware of the fact, that there are users
who are interested in data about angular distributions etc

But because about 95% of the publications dealing with CPND
contain such differential data,a very large number of scientists
would be needed for a cbmplete comp;lation. Before starting
such a program one should check very carefully, if the time

saved on the side of the users justifies this effort.

The scope, content and format of the CPDN - File proposed by
the Karlsruhe Charged Particle Group shall be described brieily.
As alrecady mentioned we propose, that the compilation should
contain all published values for the above defined integral

data, The file should include absolute and relative data as
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well as evaluated data. For practical reasons

we restricted the compilation to targets with Z *4 and
projectiles with Z=>1 and A> 1. The file should also contain
all relevant data needed for m evaluation, like the decay data

used in the analyses of the measnred data.

In respect to the bibliography we will rely on the '"McGowan

Reaction List" and on the INIS - output.

In the moment we do not intend to evaluvate recommended data
from the experimental values. But we consider to check the
different calculation procedures with the aim to provide the
users with “calculated" excitation functions and thick target

yields.

In the last year we were actively engaged in developing a
format for the storage of the compiled data on a magnetic tape.
After checking different possibilities we decided to go ahead
with a modified version of the EXFOR - System. The prcposed
modifications should be discussed in detail during this

meeting.

We assume that most of the users prefer strongly to have the
compilation available on their desk. Therefore, the major output
of our compilation efforts will be some kind of book, which
should be updated periodicallyde will also provide as service
t0 german users retrievals from the file. We hope, that other
Centers, like the.NDS of the IAEA, will provide similar services

to users outside of the FRG.,

Our plans for the future are not fixed yet. Just now it is again
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under discussion how many scientists should be actively

‘engaged in the compilation of Nuclear Data at the Nuclear

Research Center Karlsruhe. If funds are made available we

will start nev with the routine compilation of CPND within

the scope outliped above using the following order of

priorities:
Projectile Projectile-Energy
1) o} < 50 MeV
2) He-4 < 100 MeV
3) d < 50 Mev

4) He-3 < 100 Mev
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ACTIVITIES ON COLLECTION, EVALUATION AND DISSEMINATION
OF NON-NEUTRON NUCLEAR DATA IN THE USSR

Yu.I. Grigor'yan, A.E. Ignatochkin, L.L. Sokolovskij and F.E. Chukreev
. I.V. Kurchatov Institute of Atomic Energy
Centre for Data on the Structure of the Atomic Nucleus and
Nuclear Reactions, USSR State Committee on the Utilization of Atomic Enargy

ABSTRACT

The article describes the present status of collection, evaluation and
dissemination of nom-neutron muclear data by the Centre for Data on
the Structure of the Atomic Nucleus and Nuclear Reactions, USSR State
Committee on the utilization of Atomic Energy. The structure of the
Centre itself, its computer facilities and its co~operation with out-
side organizations are indicated and its functions and plans of
activity are considered,

The Centre for Data on the Structure of the Atomic Nucleus and Nuclear
Reactions (CAJaD) of the USSR State Committee on the Utilization of Atomic
Energy was established in 1972 and is the organization in the USSR dealing
with collection, evaluation and dissemination of non—neutron muclear data.

The Centre not only collects data and analyses requests from users of
non-neutron nuclear data but also organizes work on evaluation of data which
are needed for solving scientific and technical problems and for developing
fundamental research in the USSR. The evaluation work is carried out both by
the Centre's staff and by qualified groups of physicists from institutes of
the USSR State Committee on the Utilization of Atomic Energy, the USSR Academy
of Sciences and higher educational institutions., Preparation of recommendations
on uniforn methods of nuclear data evaluation forms a large part of the Centre's
activities.

The Centre has a 1010~V and a NOVA-1200 computer. It has a system of pro-
grammes for storage of data in the form of files on magnetic tapes and for data
preparation for input into a library and formation of libraries, and also
possesses a retrieval programme and a .set of auxiliary programmes needed to:
ansWwer data requests and to meet the Centre's needs for the intermediate stages
of worke.

I. STRUCTURE AND TECHNICAL EQUIPMENT OF THE CENTRE

The Centre's organizational stiructure is determired by its functions, as
reflected in the title of this article, At piesemt, it has a staff of 15
(6 physicists and 9 technicians) forming five groups.

Analysis of Hea___uests, Compilation and Evaluation Group

This group is- respons1ble for generation and maintenance of files for
evaluated nonneutron miclear data and other files called for by users' requests.

It performs analysis of requests from users of non-neutron muclear data and
Prepares replies to these requests, A part of the compilation and evaluation work
is done by this group. In addition, one of its functions is to develop uniform
methods of evaluating non-neutron nuclear data and to recommend these methods to
evaluation and compilation groups in other institutes. It also carries out pre-—
lipinary analysis of data received at the Centre before they go to the literature
scanning group.
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Literature Scamning Group

The function of the literature scanning group is to sort the information
material received at the Centre (papers, preprints, reports and numerical data)
in order to distribute it on the basis of subject to the groups outside the
Centre which compile key-word abstracts according to the Centre's rules. The
finished abstracts are returned to the scanning group, where they are finally
edited and entered in the bibliographic reference file,

Mathematical Software Group

Its work includes updating and modifying system programmes for standard
mathematical treatment by the 1010-V¥and NOVA-~1200 computers, as applicable to
the Centre's functions; generation of auss liary programmes for mechanizing pre-
paration of information for input into the existing computer libraries, retrieval
of the necessary information from both the data libraries and the bibliographic
reference library, mechanization of evaluation of nuclear data and other types of
processing of mumerical information stored at the Centre.

Group for Technical Preparation and Processing of Information

The group transfers the information material to temporary carriers (punched
tape), technically edits and corrects the material, feeds it to permanent informa-
tion carriers (magnetic tape), modifies the format of the input array into a form
convenient for retrieval and has custody of the mathematical software archival
file and computer libraries,

Group for Maintenane of Technical Equipment

; This Group's functions are to ensure steady operation of all technical equip-
-ent of the Centre, carry out preventive maintenance, modernize some modules of
‘erminals,fabricatedevices to facilitate the work of operators and duplicate
-:(pfquation material,

ot "N

Technic\':al equipment of the Centre

The figure attached gives a block diagram of the Cen‘_ire's technical equipment.,
At present, it has two computers, of which the 1010~V (1) has a working storage
space of 32kbyte and the following set of peripheral equipment:

~ A minidisk (3) with a capacity of 800 Mbyte;

~ Two MML-67 magnetic tape units (4) capable of reading tapes from IBM
magnetic tape units;

~ An alpha~mmerical printer(5);

~ Two alphammerical display devices (6);

~ A punched~tape input and output device (7):

~ Two "2Q7" teleprinters (8);

A 192N teleprirter (10)

The second computer (2), a NOVA-1200, has a crossing storage space of
4 K words and one ASR-33 peripheral device,

. In addition,'the Centre has two ES-9021° devices (9) used for punching
da.ta.)and bibliographic references on the preliminary carrier (eight-track punched
tape).

%/ Translater's note, If these items are not of Soviet mamufacture, their names
should be 1010-B, 192H and EC-=9021, respectively.
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When necessary, the Centre makes use of the facilities of the Central Computer
Complex of the I.V, Kurchatov Imstitute of Atomic Energy, which is equipped with
BESM-6 computers, In the near future, the Centre expects to have a direct commection
to these computers.

2, THE CENTRE'S CO-OPERATION WITH OUTSIDE ORGANIZATIONS

It has already been mentioned that the Centre is the main organization in the
USSR dealing with collection, evaluation and dissemination of non-neutron miclear
data,

The Nuclear Data Commission of the USSR State Committee on the Utilization of
Atomic Energy and its Co~ordination Group for Non-neutron Nuclear Data determine
the whole activity of the Centre.

In co—~operation with the Centre and on the basis of analysis of users' requests,
the Co—~ordination Group determines the range of problems relating to evaluation and
compilation of non—neutron muiclear data to be handled by the appropriate groups at
the institutes of the USSR State Committee on the Utilization of Atomic Energy, the
USSR Academy of Sciences and higher educational institutions. The Co—ordination
Group also prepares recommendations for the research laboratories of these institutes
on the measurement of the necessary non-neutron nmuclear data and mey amend their
research pians. The Centre is responsible for overseeing compliance with the recom-
mendations of the Nuclear Data Commission and the Co-ordination Group.

3. COMPUTER SOFTWARE OF THE CENTRE

The Centre's technical facilities permit substantial automation of both the
preparation process and the use of available data.

At present, the Centre has three types of computer library. The first is the
"reference" library with bibliographic references containing information on authors
and the place of publication and a short abstract prepared according to definite
rules facilitating automation of the process of searching for papers on a given
subject. Such references will henceforth be called abstracts for short. The second,
the "data" library, includes experimental data on the properties of specific muclei.
The evaluated data available at the Centre are kept separately. Finally, the "little"
library is an intermediate one and used mainly for temporary storage of information
which is in the process of preparation for inclusion in the other two libraries and
for filing the computer software and other textual materials,

For technical preparation and use of the above libraries there is a set of
programmes, which can be divided into three parts:

- programmes for expansion of the libraries;
- duplicating and auxiliary programmes;
- programmes for work using the libraries.

4.,  FUNCTIONS AND PLANS OF ACTIVITY

The Centre has to provide non-neutron nuclear data for the following principal
areas of data application:

- reactor engineering;

- controlled fusion research; :

- technical methods for sa.feguards systems;

-~ 1isotopic analysis of substances by nuclear-physical methods;
- production and application of artificial radioisotopes;

-~ sghielding and dosimetry;

- medical applications of radJ.Olsotopes-

- {vtuclea.r physics, astrophys:.cs, etc,



49
Annex 2
CAJaD

In reactor engineering, a substantial part of the evaluation work will be
associated with the problems of monitoring neutron fluxes inside the reactor,
For this purpose, it is necessary to know:

(a) the thermal and resonance activation cross-sections of elements used
as neutron detectors, and the lifetimes and decay schemes of product
mclei; the same data are needed for the elements of structural
materials and nuclear fuel in order to make allowance for the backgrounds

(b) the activation cross—sections of elements used as threshold detectors,
and the lifetimes and decay schemes of the product nuclei.

One of the main functions of the Centre is to supply non-neutron muclear data
for controlled fusion research, which is being conducted intensively in the USSR,
This activity requires data on the interaction cross—sections of light nuclei for
energies of several MeV, Data are also needed on the gamma-ray spectra and life-
times of nuclei generated as a result of interaction between the fusion reaction
products and the elements of structural materials and materials which can be used
for tritium breeding.

Data are very important for work conmnected with the production and application
of artificial radioisotopes, for research on activation analysis using charged
particles and for medical and biological research,

Apart from data on the structure of nuclei, their radioactive transformations
and reaction cross-sections, data are essentially needed on the stopping power of
various substances and on the paths of scattering of nuclear radiation energy in
different media.

The above list of the principal areas of applied science and technology
requiring non-neutron nuclear data cannot, of course, be regarded as final. The
current trend of applying methods developed for the purpose of solving muclear
problems to other areas will undoubtedly give rise to new, and perhaps not even
purely muclear, funciions.

The practical requirements of non-neutron muclear data are, on the whole,
reflected quite fully in the papers presented by A. Lorenz and A. Calamand at the
Consultants® Meeting and the Specialists' Meeting held in April-May 1974,
{INDC(NDS)~61] and the requirements of Soviet scientists do not in practice differ
from those of other countries.

For the next few years the Centre's activities will be focussed on the
following:

- generation and maintenance of a file of evaluated data on the properties
of fission-product nucleis

- work on a file of evaluated data on the structure of the nucleus;

~ generation and maintenance of a file of experimental data on gamma
radiation accompanying radiocactive transformations of nacleis;

~ compilation activity in the field of the charged—particle and photon
beam activation cross—section and the yield of reaction productss

-~ generation and contimious updating of the bibliographic reference file
including abstracts of papers on nuclear structure, radioactive radiations
and muclear reactions.

It is very difficult and practically impossible in the area of charged-
particle-induced nuclear reactions to expand activities greatly on collection,
evaluation and dissemination of non-neutron nmuclear data without combining the
efforts of data centres in different countries, In the absence of a clearly defined
system of intermational co—operation it will ' not be possible to carry out work of
sufficient quality on compilation and evaluation of non-neutron muclear data and
the work of national centres may be made substantially more difficult.
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5. 'THE CENTRE'S ACTIVITIES IN COMPILATION OF DATA ON CHARGED-PARTICLE-INDUCED
NUCLEAR REACTIONS

As we have pointed out earlier [1],during the first stage of its activities, the
Centre devoted its attention mainly to generating libraries of key-word abstracts.
This decision was due to the realization that no work on compilation and evaluation
of experimental and theoretical digital material was possible without a good know—
ledge of the world literature,

The key-word absiracts are based on the format used in the Nuclear Data Project,
and in the j ournals Nuclear Physice and Physical Review C,

Examples of the abstracts can be seen in the publications of the Centre [2] and
of the Data Centre of the Leningrad Institute of Nuclear Physics {3]. These were
issued in order to acquaint Soviet and foreign scientists with such abstracts; their
main purpose was to obtain critical comments from scientists on the form and content
of the abstracts.

At the meetings held last year at the IAEA it was recommended that samples of
abstracts should be sent to Dr. D, Horen at NIP for analysis and comment. We have
not yet seen the results of such analysis, although it is necessary not only for us
but also for all those who are parties to this intermational collaboration.

The abstracts prepared in the USSR do, of course, differ in form from those of
NDP, This is due to differences in the peripheral devices of their computers, How-
ever, these differences are not substantial, In the case of exchange of magnetic
tapes, any code acceptable to all participants in the exchange can be used, Our view
is as follows: ASCII codes are sufficient for intermational exchange of key-word
abstracts, while adherence to only BCD or EBCDID codes used in EXFOR will give rise
to difficulties.

The possible differences in the content and syntax of abstracts are much more
substantial. In Nuclear Data Sheets, abstracts of papers on muclear reactions con-
taining no data on the structure of the nucleus are published in the form of incomplete
sheets, on the basis of which it is difficult to compare the USSR abstracts with those
of NDP,

The analysis performed by the Centre has shown that the abstracts on muclear
reactions published in Nuclear Physics are sufficiently accurate in syntax and allow
a relatively simple programme for selecting the necessary papers. This cannot be said
of the abstracts published in Physical Review C. In our opinion, the abstiracts from
Physical Review are not suitable for direct input into computer storage because of
very free handling of the syntax. They need remodelling, and this is what we are doing.

It has already been mentioned above that the published abstracts of Soviet works
are samples. We do not intend in future to publish these abstracts, since there are
special abstracting journals for such publications; we are writing and shall write
abstracts on magnetic tape and provide our customers with information faster than do
the abstracting journals,

The Centre's programme of retrieval of the necessary abstracts from the mag-
netic tape satisfies for the time being the requirements of Soviet scientists who
request the Centre to make a literature search,

The Centre receives a large nmumber of requests for preparation of literature
references, and the flow of such requests is increasing rapidly. These requests
are highly varied and require, as a rule, complicated selection of papers on the
basis of several criteria at the same time, An ordinary request for references on
charged-particle reactions usually contains several logical combinations of the
AND, OR, NO type. For example, a list of references would be requested on a particular
channel of muclear reaction in the target mucleus group in a specified energy region
of beam particles,
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Because of the wide extent and variability of the nature of requests we do
not use any internal catalogue for the bibliographic reference file, and each
new request requires review of the whole tape. For this reason, we had to develop
a programme which conducts the search on several requests similtaneously and gives
out the results on different peripheral devices,

Our Centre now meets requests for bibliographic references from Soviet scien—
tists and, occasionally, from scientists in the (MEA countries.

Let us consider the question of the possible methods of exchange of abstracts.

As has already been stated, our Centre is not much troubled by coding problems,
since, in our opinion, they are of secondary importance,

He have been asked to consider two types of input of abstracts into the common
gystems

1) centralized;
2) co~ordinated.

Centralized input seems to mean the method in which each participant in the system
prepares abstracts in its own field in the form of a text, while one participant
trangfers them onto the magnetic tape, maintains the master file and provides
copies to all others,

Co~ordinated input would mean the method, such as is used in EXFOR, in which
each participant maintains its own master file and sends copies thereof to the
others.

Considering the relatively successful experience of the neutron data centres,
the second method should evidently be preferable, Each abstract will contain a mark,
for example in the index, indicating where it was prepared and to whom one should
refer in case of difficulties with the text.

Abstracts could be exchanged every three months and uniformity in their pre-
paration achieved within a year by correspondence.

The work on the compilation and exchange of muclear data on charged-particle
reactions can be started only when a particular format of data recording has been
adopted. The EXFOR format is not suitable in its present form for recording data
relating to charged-particle reactions. However, as has been shown by Professor
Milnzel's group, with some modification the EXFOR format can be used to record data -
obtained in mclear reactions (Memo 4C-3/121). Neutron data centres, too, have mno
fundamental objections to making such changes (Memo 4C-1/60). Thus, the general
problem of format may be deemed to have been settled, There remain only some details
to be clarified, It should however be borne in mind that the existing EXFOR should
be modified in such a manner as would involve the least possible complication in
the work of the neutron centres.

Charged-particle~-induced muclear reactions are so much more varied than
neutron reactions that it can hardly be expected that any reaction can be written
in the old thesauri, which have to be updated constantly as compilation of muclear
data progresses,

The current trend in the development of research on charged-particle reactions
shows that in the next few years the physics of muclear reactions will become pre-—
dominantly the physics of heavy-ion reactions, It is therefore necessary right now
to try to describe the studies with heavy ions, As an experiment, we are planning
to perform this work covering the studies on heavy-ion reactions in progress at
the I,V. Kurchatov Institute of Atomic Energy.
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At present, it is necessary to clarify the details of modification of EXFOR
for application in charged-particle reactions,

1.

'

3.

4o

5

6o

Te

It would be useful to recommend that the neutron data centres should,
if possible, transmit to the centres participating in non-neutron data
exchange all block schemes of programmes with which they prepare and
decode information in EXFOR so as to accelerate and standardize input
of the new format for charged particles,

Charged-particle reactions are observed even now when the gamma quantum
precedes the neutron. Perhaps, in fields corresponding to secondary
(emerging) particles, particles should be located as the mass increases

- 80 that deviation from the established sequence would indicate that this

particle emerges first.

In describing charged-particle reactions it should be compulsory to use

the keyword SAMPLE, since charged—particle reactions are accompanied fre-
quently by chemical transformations in the target material and knowledge

of the nature of the sample during data evaluation permits independent
assessment of the measurement accuracy. This section should include informa-
tion not only on the sample but also on the specific density of the beam on
the target, which is an indication of the intensity of the ¢hemical trans—
formations,

The word FACILITY now means only a charged-particle accelerator., It is how-
ever important to indicate the type of the chamber where the reaction under
study was conducted, and, in particular, whether or not there is an inlet
port, whether or not the chamber has differential pumping, and so on. The
appropriate notations should be included in the thesaurus,

Memo 4C-3/121 (6000100100008 and 6000100100009) introduces the key-word
MONITOR and refers to two reactions, one of which is unpublished. It is

not understood under which SUBENTRY and according to what standard the
cross—-sections are calculated, It would be useful to include in such cases
a column MONIT or STAND in the DATA section, which gives the standard cross—
section., Otherwise comparison with other works will be very difficult.

HALF-LIFE should be included when the data are based substantially on this
parameter, This is in fact the same as MONITOR.,

In Memo 40-1/ 60, paragraph 5, concern is expressed about what will happen
if the number of centres becomes more than nine. The same question may be
asked also in the case of the number of papers in the file of any centre.
What will happen if the number of papers exceeds 10 000? There is no doubt
that this situation is to be expected in the next 5-7 years in the case of
charged-particle reactions. At present column 67 gives the number of the
centre, For non-neutron centres, column 67 should contain the index C

(or any other), while the centre's identification in the form of a two-
digit decimal number should appear in columns 65 and 66. In future, index C
may be replaced by one more position for the number of papers contained at
the centre,

The above suggestions obviously d6 Tnot- -require radical remodelling of the

o

existing EXFOR system. The International Nuclear Data Committee should be requested,
at its next meeting, to entrust to NDS the work of editing the EXFOR Mamual and
thesauri so that they could be used to describe data obtained in charged-particle
reactions, In this case, it should perhaps be borne in mind that it may soon be

the turn of data on radioactivity and structure. Maintenance and improvement of
thesauri should be in the same hands in order to prevent any possible confusion.

In this matter, NDS should be given full authority.
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The distribution of the work on the compilation of muclear data obtained
in charged-particle reactions should, in our opinion; be based on the geographical
principle. This is supported by our experience, though not very extensive, in the
translation of data into the EXFOR-KFK format, which indicated the need to contact
the authors directly. This would be more ample and convenient if the geographical
principle is applied.

Our Centre has now received the suggestions of Dr. E.G. Fuller and
Professor N, Miinzel regarding exchange of experimental data of interest to the
appropriate parties. The Co-ordination Group and the Centre have recognized this
work as acceptable and mutually beneficial, and it has started. How is this work
organi zed? On the basis of the recommendations of the meeting held in Vienna in
April 1974 and with the agreement of Professor Miinzel and the approval of the Co~—
ordination Group, our Centre convened a meeting which was attended by representa-
tives of the institutes working on similar subjects (Institute of Atomic Energy,
Moscow State University, Kharkov Institute of Physics and Technology, Institute of
Physics and Power Engineering, etc.). The meeting was informed of the suggestion of
Professor Minzel, and it was decided that researchers would submit their data in
numerical form in the appropriate format, The specimen format should be provided
by the Centre, However, the final version of the format is not yet available, although
it is urgently needed for progress of work on the compilation of charged-particle
reaction data.

It will thus be evident from the foregoing that, as regards compilation of
charged-particle reaction data, the Soviet Union is prepared to participate on a
mitually advantageous basis in selective compilations as, for example, in the
area of data on yield from a thick target and of reactions leading to the forma-
tion of radioisotopes, since at present it is practically impossible to cover
everything relating to charged-particle reactions., Any other suggestions received
at the Centre will be considered, and if the Co—ordination Group approves, a
decision will be taken on developing activities in the field of research concerned.

After clarifying the format, our Centre is prepared to start regular exchange
of digital data within a period not exceeding six months. The frequency of the
exchange can be settled by discussion., This could be once in three months or once
in six months but obviously not once a week,

Apart from the lack of 2 uniform format, we are held up in this matter by
the following circumstance., The Centre's facilities are suitable for reading
IRy tapes but we are not sure that we can read any tape, since we have as yet
little experience in this matter, It would be of great interest to see samples
of magnetic tape recordings at the existing centres and offer them samples of
our recordings, i.e, to carry out an experimental exchange in the near future.
This could indicate whether or not it is necessary to acquire new equipment. The
experimental tape should, of course, be accompanied by the corresponding print-out.

In the near future, the Centre does not propose substantially to develop
activities on evaluation of nuclear data obtained from charged—particle reactions,
In a number of cases, the Centre either carries out itself, or has other organiza-
tions carry out, selective evaluations.

As regards charged-particle reactions, especially the energy dependence of
reaction cross-sections, it is necessary to make an essential distinction between
two regions: resonance and smooth, Evaluation in the resonance region is very
difficult, and here it may be simpler to perform an experiment than try to combine
widely differing data, In the case of the smooth dependence, the neutron data
evaluation methods which are being developed and which already exist can be quite
useful and the experience of the neutron data centres should be taken into account.
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In our opinion, the theoreticians specializing in nuclear reactions should
not be forgotten., They can calculate, for example, the dependence of cross~sections
on the basis of a model representation, i.e. in essence they perform an evaluation,
since this calculation is then compared with experiment, Therefore, our duty here is
+to Provide the most complete experimental material to the theoreticians so that they
can choose the best model and then give the necessary evaluation.
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Report on the Nuclear Structure and
Charged Particle Reaction Data Suxvey

. Burrows
Holden
Bhat
Dunford

. Pearlstein

noxx=Z3

August 25, 1975

The purpose of the survey was to determine how existing compilations
and evaluations of nuclear structure and charged particle data are generally
regarded by the scientific community and to collect constructive suggestions
that might be offered. For this purpose it was not deemed necessary or
practical to survey more than a reasonably-sized segment of the scientific
community., An appropriate list of names was solicited from leaders in both
basic and applied scientific activities. Although the majority of those
contacted and those responding were engaged in basic research,we believe

the survey also adequately reflects the concerns of those engaged in applied
research.
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SUMMARY OF SURVEY RESULTS

I. Scope and Audience of Survey
In summarizing the results of this questionnaire the following facts
should be noted:
1. Approximately 410 questionnaires were sent out,

2. 135 replies were received. Several repiies were the
cumulative response of a research group. This number includes
copies forwarded by recipients to people not on the original
list.

3. The replies were broken into the following catagories:

a, Basic research 86%
b, Applied research 10%
c¢. Evaluation 4%

Thus, the survey is heavily weighted in favor of basic research, both
experimental and theoretical. It should be further noted that in basic
research it was heavily weighted to structure and charged-particle research,.

A copy of the questionnaire may be found in Appendix A,

II. Bibliographic Sources and Needs
A, There is a general consensus that a complete and current bibliography

of ‘auclear structure, decay, and reaction data be maintained,

B. Bibliographic Sources in Current Use

1. Recent References and/or Charged-Particle

Reaction Lists 52%
2, Nuclear Science Abstracts 25%
3. Physics Abstracts 5%
4. Others (12) 18%k

5. It should be noted that most of those who replied
do their own literature scanning to supplement, or in
lieu of, the above sources and to maintain their
private files,
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C. Time Cycle of Cumulative Editions of Recent References

1. Less than or equal to one year 50%
2. Two years 8%
3. Three years 8%
4, TFour years 0%
5. Greater than or equal to five years 27
6. No need for cumulative editioné 16%
7. No comment | 16%

Thus, there is a strong desire for an anmual cumulative edition
of Recent References,

D. Adequacy of Coverage of Recent References

With the exception of laboratory reports and theoretical papers,

the coverage of Recent References was judged to be adequate,

E Inclusion of Theoretical Papers in Recent References

1. Yes 50%
2. Yes, but separate from experimental 2%
3. Maybe 147
4, No 17%
5. No comment 16%

F, Specific Retrievals from the Current Reference File
Approximately 797 answered this question with the following results:
1, Yes 77%
2. No | 237%
II1. Experimental Data

A, There is a strong desire to have experimental data available with:

1, Yes 67%
2, VNo 28%
3. No comment 5%

A more detailed analysis may be found in Appendix B.
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B. The format for experimental data was almost equally divided between
desk-top book (52%) and computer-readable files (48%). Note: of the

82 replies expressing a desire to have experimenﬁé?(dé;aiavailable,

only 49 gave a preference in formats.

C. Several general conclusions about the type of experimental data
desired could be drawn from the survey, Level and decay data properties
were almost universally desired., Coulomb excitation, reaction cross sectiom,
excitation function, isobaric analog, and L-transfer data were strongly
desired. Many replies also expressed the need for coincidence data,
fission product and prompt neutron yields, and polarization data.

No definite conclusions could be gﬁéained for data relating to few-
nucleon interactions since the survey had been heavily biased toward
structure and charged-particle research,

Recommended or Evaluated Data

A, The following compilations were found useful by those who replied:

1. Nuclear Data Sheets 487%
2. Chart of the Nuclides 20%
3. Table of Isotopes 20%
4, Others 6in
5. ©Not given 6%

It should”be noted the question specifically referred to items 1-3 above,
and therefore was heavily weighted for these three publications., Also,
as has been noted above, survey returns were heavily weighted towards
basic research, Finally, many replies noted that the choice of
publication was dictated by currency (e.g. Table of Isotopes was out

of date so the Nuclear Data Sheets were chosen, or vice versa),
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B. Evaluation Cycle Time
R
The suggested evaluation cycle times varied from less than or
equal to one year to greater tham or equal to five years with a flat

distribution., ©Note also that 397 of the replies had no comments on

the cycle time.

1. Less than or equal to two years 197
2. Greater than two and less than five years 15%
3. Greater than or equal to five years 9%
4. More frequent than the current publications 137%
5. No comment | . 36%
6. No evaluation or recommended values : 1%

C. The general conclusions drawn about the type of evaluated data
desired parallel closely the conclusions drawn about the experimental
data (see III.C.) with the exception that there is less of a desire
for evaluated reaction datai However, there was still a strong desire
for evaluated cross sections and some desire expressed for the re-
maining quantities discussed in III.C., Also, as noted in III.C. no

definite conclusions could be drawn about few-nucleon data,
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BROOKHAVEN NATIONAL LABORATORY
ASSOCIATED UNIVERSITIES, INC.. UPTON, L.IL. N.Y. 11973

TELEPHONE: (516) 345-2902, 2903, 2904

Dear Colleague:

Specialized collections of references, experimental data, and summaries
of recomme:nded values serve the interests of both the basic and the applied
sciences, The Division of Physical Research of the U,S. Energy Research and
Development Administration which supports a large part of these activities
in the fields of nuclear structure and charged particle reaction data, has
requested that a study be made to determine how the interests of the entire
community can best be served. 1In particular, we are studying how the infor-
mation contained in such publications as Recent References, Chart of the
Nuclides, Table of Isotopes, Nuclear Data Sheets, Energy Levels of Light
Nuclei, etc, can be made available in a more uniform way on a timely basis,

‘Essential to the success of this study is an informed view of the
requirements of the basic and applied science communities., To aid the study
in progress, your help is requested by supplying information to us relating
to the attached list of questions. These questions are meant only as a
guide for your reply, so you shouild feel free to respond in whatever form
vhich seems suitable, Wherever possible, please rank your choices in order
of their importance to your work. Please reply by August 1, 1975 to

Dr. S. Pearlstein

Building 197

Brookhaven National Laboratory
Upton, NY 11973

U.S.A.

Telephone: (516) 345-2902

INFORMATION OPERATOR (516} 345-2123
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Appendix A

Survey Questionnaire
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Questionnaire on Nuclear Structure and
Charged Particle Reaction Data

A. General

1. Name Phone
Affiliation

2, What are your current fields of interest?

‘o

3. Names of other scientists or groups who should be contacted,

4, Information which can be supplied to the user community is of three
types a) Bibliographic Lists, b) Experimental Data, and c¢) Recom-
mended Values. Which of these are useful in your work?

5. What nuclear quantities (and energy range where applicable) should
be included in the source files above?

B. Bibliographic List

1. Do you use Recent References or the Reaction List published in
Nuclear Data Sheets? If so how often?

2, Do you use any other bibliographic sources? 1If so, what are they?
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3., Would you like cumulative publications of Recent References? How
often should they appear?

4, In Recent References, is the present coverage of journals, conferences,
laboratory reports adequate?
5. Should relevant theoretical papers be key-worded and included on
a regular basis?
6.

Is the key-word system useful to you? Can it be improved?

7.

Would specific e.g., half-life or reaction type bibliographic
retrievals from the current reference files be useful to you?

C. Experimental Data

1,

Would you like to see measured nuclear structure and charged
particle reaction data extracted, with relevant information, from

the published literature and availableé either as a desk-top book
or in a computer readable form on request?

2,

Which data (see attached 1list) do you consider as most important
for inclusion in such a file and why?



64

Annex 3
USA
D. Recommended Values
1, Using the presently available collection of recommended values,
the Chart of Nuclides, Table of Isotopes and Nuclear Data Sheets
as examples, which of these comes closest to meeting your needs?
How can these publications be improved to better suit your needs?
2,

Which quantities on the enclosed list do you feel are absolutely
essential in a set of recommended values?

How frequently should
these sets of recommended values be revised and why?

E. Other Comments
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LIST OF POSSIBLE QUANTITIES

I, Level Properties®

A. Ground State Pr0perties+
1. Abundances
2. Static moments of nuclear charge distribution
3. Static magnetic moments
4, Nuclidic masses

B. General Properties
1. Reduced transition probabilities
2., Deformation parameters
3. Quantum numbers

a. J = Total angular momentum

b, T - Parity

c. L - Orbital angular momentum

d. N - Principal quantum number

e. A - Projection of particle angular momentum
on nuclear symmetry axis

£. T - Isospin #

g. Tz < z-component of T

h. K - Rotational band quantum number

Note: T and K are good quantum numbers only in
certain regions.
Half-life
Gyromagnetic ratio
Per cent decay of state by various modes of decay or
branching ratios
7. Configuration of state - Model dependent ;
8. Spectroscopic strength factors for one-nucleon stripping
and pickup reactions (similar quantities for multi-nucleon
reactions)
9. Average level spacing per state
10. Level density parameters
11, TLevel emnergy
12, Level widths and radiation widths

o un e

*
Uncertainties to be included where applicable
+These are in addition to the general properties listed below

#For the ground state, T,= (N-Z2)/2
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*
II. Decay Data

A,

General+
1. Coincidences
a. Angular correlations
b. Coincidences as a function of time
Decay constants
Decay energies
Polarization results
a, Circular
b. Longitudinal
c. Transverse
5. Separation parameters

PN

Alpha Decay
1. Hindrance factors

B - and (€ + 5+)-decay
1. Degree of forbiddenness
2., Fermi-Kurie plots

+
(¢ + B )-deeay
1. Electron-capture to positron ratio

(¢ + B")- and Y-decay

1. Auger electron energies and intensities

2. Fluorescence yields

3. Internal pair formation and bremstrahlung intensities

Y-decay
1, Internal conversion electron intensities and energies,
conversion coefficients, and conversion coefficient ratios
2, Multipolarities and mixing ratios

Spontaneous Fission
1. Fission product yield
2, Fission channels, barriers, and number of degrees of
freedom
3. Prompt neutron yields

* . .
Uncertainties to be included where applicable

+inc1udes o-, B -, Y-, € + S+)-, and proton decay, delayed neutron
emission, and spontaneous fission,
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*
IXI. Reaction Data
A. Coincidences
1. Angular correlations
2, Coincidences as a function of time
3. Coincidences as a function of angle, magnetic field, and
time
B. Coulomb Excitation
C. Cross sections as a function of energy and/or angle
D. Excitation functions
E. Fission product yields and prompt neutron yields
F. 1Isobaric analog resonance and state properties
‘G, L-transfers
H. Polarization results
1, Tensor
2. Vector
I. Thermal and epithermal reaction properties

J. Thick target yields

K. Yields as a function of angle, magnetic field, and temperature

IV, TFew Nucleon Interactiomns

A, Correlation parameters

B. Coupling constants

C. Depolarization parameters

D, Mixing parameters

E. Optical model parameters (E = 1 GeV)
F. Phase shifts (E < 1 GeV)

G. Scattering lengths, amplitudes, and ranges

*
Uncertainties to be included where applicable.
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Basic
Applied
Evaluators

Total

Appendix B

Availabiliity of Experimental Data Desired

Nuclear

Structure Reaction Both

17 (15%) 14 (12%) 46 (41%)
5 (36%) 1 (7%) 6 (43%)
0 (0%) 0 (0%) 3 (50%)
22 (17%) 15 (11%) 55 (42%)

Neither

31 (28%)
1 (%)
2 (33%)

34 (26%)

No
Comment

4 (47
1 (7%)
1 (17%)
6 (5%)
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Report on the Activities of the Japanese Study Group

H. Ohnuma

Tokyo Institute of Technology

History

A study group for "Information Processing in Nuclear Physics"
has started in Japan in 1974 as one of the 22 subgroups in the
project for "Advanced Information Processing of Large Scale over
a Broad Area". This project, headed by Prof. Shimanouchi (Univ.

Tokyo), has started its three~year experimental period in 1973
under a special fund from the Japanese Government.

Members
The members of our group ares
Hajime Tanaka (chairman), Department of Physics, Hokkaido Univ.

Yasuhisa Abe (acting secretary), Research Institute for Fundamental
Physies, Kyoto Univ.

Mitsuo Sano (theoretical nuclear physics), Department of Physics,
Osaka Univ.

Mitsuji Kawai (theoretical nuclear physics), Department of Physics,
Tokyo Institute of Technology

Hidetsugu Ikegami (experimental nuclear physics), Research Center
for Nuclear Physics, Osaka Univ.

Hajime Ohnuma (experimental nuclear physics), Department of Physics,
Tokyo Institute of Technology

Masatomc Togashi (system engineering), Department of Physics,
Hokkaido Univ.

Aim of the activity

We have agreed on the following points. As far as bibliographic
information and nuclear-structure information are concerned, we should
support currently working groups rather than start an entirely new
project. What is needed now is & data file for charged-particle-~
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induced reactions. Therefore we should work on charged-particle-
nuclear-reaction data preferably designing a prototype of a

"Nuclear Reaction Data File" (NRDF), which will in the future
supplement the "Nuclear Structure Data File" (NSDF) developed at

Oask Ridge. In NRDF, experimental data such as angular distributions,
polarization, asymmetries, excitation functions, etc., should be
stored in digital form. Associated information such as experimental
conditions should also be stored in order to make future evaluation
possible, '

General background

In the discussion it has been pointed out that traditional
media of information exchange -~ such as scientific papers in journals -
are becoming quite insufficient and unsatisfactory, as a result of
the increasing amount of information, rising costs for publication,
eto. For example, more and more the emphasis is on discussions in
recent publications rather than on experimental procedure and results.
This is partly due to the "page limit" policy of many journals, and
partly due to the increasing number of "black boxes" in experiments.
Our hope is that such a data file as we have in mind would provide
us with a nev medium of exchanging scientific information.

In this regard we should call attention to the following points
in designing a prototype of NRDF.

(1) The system should be as flexible and versatile as possible in
order to meet the demands resulting from the progress of nuclear
physics and variety of requests.

(2) The system should be able to describe experimental conditions
in a clear and compact way. These descriptions should include in-
formation on targets, on beam characteristics, and on detectors.

The detector information should tell not only the kinds of detectors
used, but also their logical structure (e.g., in coincidence, anti-
coincidence, etc.)

A test system: NRDF-1

In order to obtain a general idea of the workability of NRDF,
several published papers were picked up and analyzed, and the in-
formation in them was listed. After discussions among ourselves as
well a8 with nuclear physicisis oulside the group and with system
engineers, acceptable input, output, and retrieval forms have been .
tentatively decided. A test system for a HITAC-8250 computer (64-kB
memory with two 15-MB disks) has been developed. This test system is

called NRDF-1.
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NRDF-1 is written in PI1-1l; it takes a total of about 50-kB
memory, can be overlaid, and consists of three major parts, namely:

(1) "Input routine

This part is to read in cards, interpret descriptive data,
check for syntax errors,pick up items that can be used for retrieval,
express input data in the form of internal networks, and store them.

(2) Output routine

This routine is to read in requests from cards or from keyboard,
analyze the input command, and make proper responses. It searches
for data and prints them out on request.

(3) Maintenance routine

This part is to create a data base, correct data for errors,
delete data, etc. It is the most important part of the whole
program and protects the data area or data file from error inputs
and misoperation of the computer.

NRDF-1 has the following features that EXFOR does not have.

(2) It can handle logical arithmetics.

A+ 3B Aor 3B
A*3B A and B
A-3B A and B
A/B A or B ete.

(b) The logical structure can be as deep as one likes. This is
because descriptive parts are of the form of internal networks.

Entry
common data
subentry
common data
subentry
data
subentry
common data
subentry
date
subentry
data
subentry
data

(c) Numerals are stored as characters. This enables one to
preserve Significant figures - e.g., one can tell the difference
between 3.0 and 3.00. This also facilitates onversion from one
computer to another.
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Because of these features, NRDF-1 can take more subtle and
sophisticated descriptions - e.g., of detector systems. We think
this is important since the information we are trying to store is
not raw data in the strict sense of the word but rather a sort of
processed data. In order to make further evaluation possible, it
is essential to include information regarding how the raw data
had been processed by the authors., We can use comments for such
descriptions, but it makes data bulky and clumsy and our data file
not much different from papers.

The remaining features are quite similar to those of EXFOR.
We think the conversion between NRDF-1 and EXFOR very simple,
although conversion from NRD¥-1l to EXFOR either loses a considerable
portion of the information or requires that it be put in as comments,
and the information stored in a converion from EXFOR to NRDF-1 is
quite incomplete.

Future pian

It has been decided recently that the special fund will be
continued for three more years — that is, from 1976 to 1978. The
budget of our group during this period will be about 20,000,000 yen
(about $ 70, 000) per year. By the end of 1976, the present computel-
will have been modified by (1) increasing the core memory to 128 kB,
(2) attaching a 200-MB disk, and (3) adding an MT handler.

On the basis of our experience, a revised version of the system -
to be called NRDF-2 - will be designed and will be working by the
end of 1976. Then, we think it possible to start collecting actual
data, provided that we restrict ourselves to certain specific types
of reaction, such as (d.p) and (p.d) reactions, or all single-
nucleon—transfer reactions., A crude estimate of the cost, memoxry
8ize, running time, etc., for such a systiem indicates that the project
is not impracticable if moderately financed by the Government.

The biggest problems before us are those assoc1a+ed with the
input, nanely:

1; How should rumerical data be collected ?
2) Who will write down the input sheets ?
3) How many punchers will be required to convert them to cards ?
crude estimate tells us that about 106 cards/&ear =4 x 103
cards/ﬁay will have to be punched if all kinds of charged-particle-
induced reaciions are 0 be compiled. This numbsr will be xcduced
considerably/if we select only certain types of reactions. If the
reduction factor is assumed to be 10, the required punching rate will
be 107 cards/&ear = 400 cards/day. This much can be taken care of
by one puncher.
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The estimate of 109 cards/&ear implies that approximately 10 000
data sheets have to be writiten per year. If inputs are derived from
published papsrs or preprints, a single person possessing an adequate
knowledge of -+he system and of nuclear physics may be able to write
10 sheets a day. This means five such persons would need to work
full time, and at least one specizlist would be needed to supervise
them and check the sheets for errors.

An even much greater problem seems to be the collection of
data. To start with we will have to either read graphs in papers
or send Special forms to be filled in by the authors. The latter is
far more desirable. The form to be sent to the authors should be
50 arranged that the punchers could soon learn to read it an punch
cards directly from it. Numerical data read from graphs should be
marked to thig effect. The success of our system relies heavily
on the cooperation of other experimental nuclear physicists; and
conversely, success of our system will make it much easier to collect
data.

Once the system is in operation, we anticipate that its
compatibility with most computers will allow it to be sent to
several centers in Japan and to foreign centers that may desire it.
Data tapes would then be sent to these centers so the information
generated by the project will be accessible to most potential
users. Publication of the data compilations would be technically
feasible, but its practicality would have to be assessed on the
basis of a survey of the: need and an estimate of the cost.

Conncluding remarks
i

Our experience tells us that no objective compilation is
possible. We believe that all the compilations are biased, and
involve a greater or less amcunt of subjective evaluation of one
kind or another. Selection of keywords, for instance, is already
based on a prejudice. This is the reason why input forms and the
descriptive part of the data should ve as flexible and versatile
as possible. It would be different for an application—oriented
compilation, for which methods of measurement are usually established
and to some extent standardized. If a compilation has started from
purely scientific interest, and its aim is to help other physicists
of the same field do research in a more effective way, the system
must be prepared to accept entirely new types of data obtained by a
new experimental technique. Accordingly, the system has to be of
evolving nature, so that it can keep up with the progress of physics.
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Harwell
HA@WEH ﬂ Nuclear Physics Division, H.8
U o L= = AERE Harwell, Oxfordshire
0X11 ORA
Tel: Abingdon 4141 (STD 0235) Ext 2497

Telegrams: Aten Abingdon
Telex 83135

Date 12th June, 1975

Dr. J.J. Schnidt,

Head, Muclear Data Section,
IAEA,

X8rntner Ring 11,

P.0. Box 590,

A-1011 Vienna,

AUSTRIA.

Dear Dr. Schmidt,

Thank you for your letter dated 30th May concerning the CPXD meetinrg in
Vienna during Septecber. I _should have been glad to accept your invitation
to_attend sg an cbserver, but unfortunately tne wmeeting coincides with an
internatiorszl conferezce on "Applications of Ion Zeazms to aterials" at
Varuick, =rxd of which I am CEzitdezne Hr. rurner regrets that he will bs unable
to attend, either, due to the condition of his health and the inadvisgbility
of travelling overseas.

I have meanvhile discussed your letter and the meeting agenda with
Dr. Rose. My feeling was that too much attention was being devoted to the
mechan*sm of data compilatiorn and too lLitile to the ultimzte user needs.
In our caese, we are concerned with charged :nrt1c’e cross—secticn datz Tor
use in surfzce naterizls aznalysis and the dissezinstion oI Ir-ormeiicz in 2
i85 zor this

forn accessiole to materizls scienti sts now using nuclear feciliv

purpose. #€& Lend L0 LUt their n@éﬁ?\uar5eu s‘\ec:.es, ion species, ensrgy
rm@s) atead of tkhe recuirecents suggested by comsidersticns of uniformity
or completeness of dzta. Factors such as the choice ard preparation oif
suitable standard “argets for iIntercomparison purroses n=ve so Tar proved
more pressj;cgt‘naz’ tze need for further dzta, althouzn we anticipste tn=t we

~e

b]

shall disccver a.lack of specific data during tke course of our coxmpilatio
Equally :'in;:orta:.’“—' to disserinate are the tecknicues of particle discrimination,
pulse pil e-up, re ejecticn and other methods well-knowm in the nuclear fiela,
together with an awareness of the conseguences of ion chzrnelling in

crystalline tergets.

I hope these rezarks will be helpful.

¥eanwhile, we shall complete the questiormeire and return it to
Calzcand

Tours sincerely,

/ 8@M 2
G. Ded.rnc-lpyo

UKAEA Ressarch Group
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An Information System for Physics Data

in the Federal Republic of Germany

I. Objectives of the Data Information System

The ever increasing number of publications poses serious problems
for scientists and engineers to extract data that are relevant to
their work from the primary scientific and technical literature
and to assess the accuracy of these data. They may at best do so
in their special field of research, but in all other cases they; .
have to rely on critical data compilations. Critical data compi-
lations are defined here as compilations in which the data are

not only collected and arranged in a special way but in which they
are evaluated by means of definite criteria resulting in some re-

commended values for the user.

In many fields of physics such data compilations are lacking or
do not fulfil. the requirements of the users, because they are
out of date or they are published in places that are not well-
known. This unsatisfactory situation has been confirmed by an

inquiry recently performed by the German Physical Society.

Therefore the Zentralstelle fiir Atomkernenergie-Dokumentation (ZAED)
located at the Karlsruhe Nuclear Research Center has been commissione
by the German Federal Ministry for Science and Technology to im-
prove this situation in a substantial way by establishing an infor-
mation system for physical data. For this purpose data compilations
will be provided for a number of subfields of physics which will

be updated regularly. In addition a bibliography of world-wide data

compilations will be published.
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II. Scope of the Nata Information System

Data from all fields of physics will be entered into the data

nformation svstem. The data can be of experimental or theore-
:.cal type and may be represented in the form of tables, curves
or parametrized formulae. In special cases an index of bidlio-
graphical references will be accepted. The following list gives
representative examples of needs for data which were indicated
by the inquiry of the German Physical Society. This list is not

meant to be exhaustive.

High field superconductors ( e.g. transition temperature, cri-

tical fields, critical current density, penetration depth, co-
herence length)

Low temperature properties of materials (é.g. specific heat,

thermal conductivity, thermal expansion)

Glasses and amorphous solids ( e.g. expansion coefficients,

electrical properties, optical properties from the infrared
to the ultraviolet range)

Laser materials ( e.g. wavelengths of laser transitions,

spectroscopic properties of rare earth ions in different host
lattices)

Surfaces and thin films (e.g. adsorption properties of gases

at surfaces, work functions of metals, sputtering data under

ion bombardment)

Properties of semiconductors (e.g. transport properties, band
edges, optical constants, exciton energies, photoconductivity,
lifetimes of charge carriers)

Thermal and thermodynamic properties of solids (e.g. thermo-

electric coefficients, phase diagrams of multi-component systems,

thermodynamic properties at high pressures)

Magnetic froperties of solids (e.g. magnetization and suscep-

tibility of alloys and of intermetallic compounds, temperature
dependence of magnetic properties, especially at phase transitions

and at critical points)
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Opcical properties of solids ( e.g. data of nonlinear optical

crystals as a function of voltage, temperature and frequency;
optical constants of solids and liquids 'in the infrared range;
most important properties of widely used luminescent materials)

Hard metals (e.g. high temperature behavior, thermal conducti-

vity, thermal expansion, electrical;c.nductivity)

Atomic nuclei and elementarvy particles ( e.g. anisotropy coeffi-

cients of beta and gamma transitions, nuclei radii, lifetimes

of isomeric states, mass vields and fission fragment distribu-
tions in nuclear fission, coupling constants and scattering data)
Atoms ( e.g. lifetimes of excited states, isotope shifts, g-
factors, polarizabilities, electron collision cross sections

for excitation and ionization, hyperfine structure data)
Molecules (e.g. dipole moments, cross sections for excitation

and ionization, reaction cross sections, interatomic potentials,
electron affinities, dissociation energies)

Macromolecules and Eplymers(( e.g., viscoelastic, thermal,elec-

trical and "optical properties, longtime behavior, diffusion
constants) » Lo

Plasmas (e.g. broadening of spectral lines in plasmas, excitation
and ionization cross sections of gases, ion mobilities, transport
coefficients)

Phvsical chemistry ( e.g. kinetic parameters for reactions of

radicals in the gaseous and liquid phases, equilibrium parameters
of multi-component systems, absorption spectra of shortlived

radicals)

Form of the Data Compilations

The d4ta compilations will be ﬁublished as individual booklets
within a series called "Phvsikdaten/Physics Data" under the
authorship of the compilers. The explanatory text of the com-
pilations will be in German and English. This form of single
pamphlets has the advantage of being allways at hand and of

easy replacement of older editions bylupdated revisions., The
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compilations will be distributed to research institutes,

industrial laboratories, libraries and individual scientists.
Future plans envisage a computer stored data bank in which data
compilations will be stored on magnetic tape in a format that

allows retrieval of the data by different search criteria.

IV. Organization of the Compilation Activities

The data information system to be established will consist of
a number of groups compiling the data, of a central office
for the management of the system, and of a scientific advisory
board.
a) The data will be collected and, if necessary, evaluated
bv groups of specialists working at research institutions.
These groups which will be established with the assistance
of the German Physical Society, should be actively engaged
in the same field in which they compile data. They should
be responsible for updating their compilations over a
longer period of time.
b) The-central office of the data information system will be
located at the ZAED and will provide the following services:
l. Technical support to the compiling groups such as providing
references to the relevant primary literature by means of
magnetic tape services ( e.g. Physics Abstracts (INSPEC),
International Nuclear Information System (INIS), Nuclear
Science Abstracts (NSA), Physikalische Berichte (PB) and
other abstract services, if necessary). Also, if required
by the groups, the full texts of the documents will be
furnished.
2. To a certain extent, financial support to the compiling
groups, covering expenses and a honorarium.
3. Editing, publishing and distribution of the data compi-
lations.
4. Computer processing of the data and preparation of data

tapes.
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5. Coordination of the compiling activities of the different
groups, organization and management of the whole data
information system.

c) A scientific édvisory board will be set up to point ott
fields:in which data are needed, to assist in the selection

of the compiling groups and to rewiew the data compilations.

Bibliography of Existing Data Compilations

In addition to the preparation of new data compilations an
index of already existing compilations will be set up. Such an
index of data compilations will be published in book form and

maintained as a computer stored file that will allow rapid

access to data compilatious with regard to a specific requirement

International Cooperation

The new data information system ic intending to cooperate with
other national and international organizations so that finally
an international collaboration of the different groups in the

field of data documentation may result.

Further details 6n this data information system can be obtained
from:

Dr. H. Behrens and Dr. G. Ebel

Zentralstelle fiir Atomkernenergie-Dokumentation (ZAED)
Kernforschungszentrum

7501 Leopoldshafen/Germany

Telephone Nr., o7247/823800
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SHORT GUIDE TO EXFOR

EXFOR - a compute:zzqdigzchange FORmat /- presents in a convenient
compact form experimentalﬂ;umerical data as well as physical in-~
formation necessary to understand the experiment and interpret the
data, Keywords and codes make fhe information computer intelligible.
The structure of EXFOR is briefly described in the following.

‘Bach FXFOE "entry" consists of two or more "subentries". The
first Buﬁ;ntry of an entry contains information which is common to
all the %Pllowing subentries of that entry. Each subentry may in—
clude twéftypes of informationt Descriptive text information and
numerical data. Each item of descriptive text information is
identified by keywords such as TITLE, STANDARD, IS0-QUANT, which may
exhibit a code within parenthesis, such as (GELI), (SCIN) for the
keyword DETECTOR or (TOF), (COINC) for the keyword METHOD. The
meaning of most keywords is self-explanatory. The meaning of most
codes is given in the free text following the code. Of particular
importance is the keyword "ISO-QUANT"., Under this keyword are
coded the "isotope and quantity" or, in other words, the reaction

and parameter measured.
EXFOR information is available in two formats:

- the "standard format" primarily designed for the international

exchange of data in computer processable form, and

- the "edited format" in which coded information and data tables

are_edited in an easily legible form.

The EXFOR structure, the standard and edited formats are

illustrated in example 1.
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There are several categories of numerical data:

= In the DATA TABLE the numerical data of the gquantity defined
above under ISO-QUANT are given under DATA (or RATIO) together

with the columns of independent variables, errors, etc,

~ Constant numerical values which are common to the entire data
table of a given subentry, are given in the CONSTANT PARA-
METERS (also called COMMON in the standard format) section.

-~ Constant numerical values which are common to all subentries
of a given entry. are given in the CONSTANT PARAMETERS (resp.
COMMON) section of the first subentry of that entry.

All numerical data are defined by Data-heading keywords (e.g.

DATA, EN = incident neutron energy, STAND = standard) and by Data-unit
keywords (e.g. EV, MB). The list of Data-heading keywords presently
used is given on page 6.

Some data tables mﬁy have a more complex structure, for example
there may be several ISO-QUANT per subentry; in +this case each ISO-QUANT
is connected to its pertinent column in the DATA TABLE by means of a
"pointer",as illustrated in example.?., More genecrally a pointer can
be used to connect related pieces of information (see example 3).
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"EDITED” LISTING

SUA~ACCESSION NHUMBER EXEQR 10492.002

BIBLIOGRAPHY s EXPERINMENTAL DESCRIPTICNs EXPLANATIONS
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ANALYSIS {(MLA) R-NATRIX KULTI=-LEVEL ANALYSIS
SOSEIOS0S0SES0R0EANES0000040080000800030040008048

CPOUBONSOROEOBOSPORORNROSOSOIPIISOI000OEIREOOOIE000SSSOERONOONS

CONSTANT PARAMETERS

MONENTUM L = L& NO-OEN
*80%00 90 (111 1] S0ONBENESONBEON OO SEESEEVRLEESEOEANN VS NISO RSO0 NNNCESRETI0OORIEINNIINONOS
OATA TABLE
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®19 = 'POENTER*e SHICH LINKS RELATED PIECES OF NUMERICAL AND/OR TEXT INFORMATION

"STANDARD ™

LISTING

SUBENT 1CA99002 750514

BIB 2 L4

ISO-UUANT [ S-F-19.ENRES)
2(9-F-19.EL/sniD)

9~F=19¢J¢RES]

3
JGATA k)
[NO~O LW

.

EVEL ANALYSIS

ANALYSES  IMLA) R-NATRIX NLLTI-L|
ENDH LB iy

COMMON 3 3
MOMENTUM L

NO-DIN

1.

ENDCOMMON 3

DATA .

DATA 10ATA 2DATA-ERR
KEV - RKEV KEy 1
26499 0.325 _0.020

48.74 1.67 “Jel0

97.%0 14.8 cot
ENDDATA 5

€ENDSUBENT 18

I0JXT uoxjunay
L xeuuy

1049900200001
1049900200002
04990020000
1049980200004
1049900200003
1049900200006
1049900200007
1049900200008
1049900200C0Y
1049900200010
1049900200011
1049900200012
1049900200011
1049900200014
1049900200018
1049900200016
1049900200017
1049900200018
1049900200019
1049900299999

POINTERS LINK RELATED PIECES OF NUMERICAL AND/OR TEXT INFORMATION. IN THIS EXAMPLE, A POINTER (E.G.3) LINKS AN

ISO -QUANT WITH ITS CORRESPONDING DATA COLUMN.

98

2 JIIRVIE



£

DITED"”

LISTING

618, JOGRAPHY » EXPERIVENTAL DESCRIPTICN, EXFLANAT [ONS

SUB=ACCESSION NUMBER EXFQR 30275,045

5 oLanl

| 22-T1~0 DIFFeFARTLoNEUTRCN-EMISSION CROSS-SECTION 1
(22710 NENIDA sPAR)
sTATuS DATA WERE QBTAINED BY INTEGRATING OVER A 1 MEV INTERVAL
FROM 2 TO 11 NEV THE OOUBLE DIFFEAENTIAL CROSS=-SECTION
GIVEN IN SUBENTRY 1le
PO sesee sessesne cessns
CONSTANT PARANETERS
1e ANG = 40y
ANG = &0
AN = %0e
S48 ANG s 130¢
280 - ANG = 180e
EN=APRX » 1408
080000000 40000 e
OATA TABLE \
DATA OERINED ABEVE CMNDER ISO-GUANT
S 2 3 . s 6 ? ] 9 . 10
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6 T € Toa? 0s22 se27 0e09 3043 Ce11 1e98 0406
T Se Se94 Se1?7 aslt 0208 2020 CeC9 1004 0008
s G 106 3098 Oell 3002 0e06 1076 0006 Ose? 0402
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Qed2 Qels

¢le = 'POINTER®, WHICH LINKS RELATED FIECES OF NUMERICAL AND/OR TEXT INFORMATION

" STANDARD"”

LISTING

SUBENT
ain
I50-0UANT
STATUS

ENDalB
COMMOH
ANG
ADEG
40
ENDCOMMON
DATA
E=M(N
DATA-CH
NEV
HB/SR

ENDDATA
ENDSUBENT
ENOENTRY

AJO!‘ISO!‘S 730821 3027304500001
= 2 a 3027504300002
§22-T1-0¢NEMsDA s PAR) 302750450000

DATA WERE OBTVAINED BY INTEGRATING UVER A | MEV INTERVALJIO27S04300004
FROM 2 TO 11 MEV THE DOUBLE DIFFERENTIAL CROSS-SECTION J0O2750450000%

GIVEN IN SUBENTRY |l 3027504500008
. 3027504300007

6 3 3027504300008

ANG NG JANG AANG SEN-APRX 3027504500009
ADEG ADEG ADEG ADEG HEV 3027504500010
60 904 120, 150, 14,8 3027504500011
3 3027504500012

12 9 302750450001

E-MAX OATA-CM  10ATA-ERR ATA-EAR | J3027504500014
3DATA-ERR| 3JDATA-CM  ADATA-ERR B0ATA—ERR__53027304500015%
MEV MB/SR MB/SR R8/SR MB/SR Jao27504500016
ra/sA NB/SR H8/SR MB/SR WB/SR 3027504500017
3 30.80 0.97 0e25 1027504500018
0.39 28419 Oeds 069 3027504300019
“ 22.61 050 T 20 ")$027594300020
2.24 13.60 0.27 / -9 056 3027504500021
Se 1392 Q.30 . Qe lA J301750§500022
0.1% Cald Oa13 . Qed0 3027304500023
6o 1087 Q.28 oA 702 o1l 3027504300024
013 2.79 0,08 / «56 .28 302750450002%
7. €.53 0023 oA 5073 <10 13027504500026
8e12 2438 0406 =78 236 3027504500027
e Ted? 0422 .27 +09 J3027304500028
0a11 1294 g.06 | 7 14 3027504500029
9 S.54 0e17 <08 l3027504500030
0409 te08 0005 «28 302730450003)
10. 3.90 0.1l <06 3027504500032
0408 0.47 0.02 ezl 3027304500033
1. 2.9 0.08 <03 Ja027504500034
0.00 0.27 0.01 .10 3027504500015
22 3027304500036

as 3027504599999

2 3027599999999

IN THIS EXAMPLE, A POINTER LINKS AN ANGLE AND THE CORRESPONDIMG DIFFERENTIAL CROSS - SECTION.
ALSO NOTE THAT TABLES WITH MORE THAN 6 COLUMNS WHICH ARE TEDIOUS TO DECIPHER IN "STANDARD” FORMAT, ARE CLEARLY

PRESE

NTED

IN THE "EDITED"

LISTING.
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Ammex 7
Neutron Exfor

LIST OF DATA-HEADING KEYWORDS

KEYWORD

€N
EN~ ARRK
EN=~CH
EN~MIN
EN-CH-HIN
EN<MAX
EN-CH-MAX
EN~DUHMY

EN-RSL
+EN-RSL
~EN-RSL
EN-ERR

EN-ERAL
EN-EAR2

+EN~FAR
=~EN-ERR
EN= NRN

EN-RES
EN-~RES~EPR
MU ADLER

€

F1

E2

E~aPRX
E~CH
E~MIN
E~CH-2IN
E~Max
E-CH-MAX
E~RsL
E=ERR
E~exc
E~CxAC-MINM
E~EXC~-MA X
E-twv
E~tviL-INY
E~tv-FIN
E~tV-ERA
E~tvi-NMIN
E~tvi-Max
LV ~NUNB

Q-vAL~APRX
O-vaL
O-~VAL-RSL
0-vAL-ERR
O~vAL-MIN
A~vAL-MAX
E~GAIN
E~GAIN-EAR
€~DG0
E-0G0-ERR
ANG

ANGY

ANG2

ANG3
ANG~CH
ANG-HIN
ANG=CH~MIN
ANG ~#AX
ANG-CH=~MAX
ANG~RSL
ANG -ERR
cos
€COs-CH
COS-NIN
COS-CM~MIN

EXPLANATION

INCIDENT ANEUTRON EREBGY, Lrd-SYSITn

APPROXIMATE VALUE QF [INCINENT NEUT.ON ENERGY

INCIDENT NKEUTRQN ENSRAGYe C-4-SYSTEW

LOW LIHITY OF INCINDENT N«ICNEJIGY PANAF.

LOwW LIMIT QF INCIDENT N~ENC Y RANGT C-HM~S5YSTEM

HIGH LIPIT C° INCIDINT N-t GY RANGE, LAU-SYSTEM

HIGMN LIMIT CF INCIDENTY A=SANTRGY PAVIS, C-U-SYSTEM

DUMMY ENERGYe USED AS THLC NUNMERYICAL FQUIVALENY

OF AN INCTIOENT NTUTRON SPECTRUM WHERT NO NUMERICAL

ENERGY VALUE 1S GIVEN RY THIF AUTHOR.

INCIDENT=AEUTRON UNERGY-RFSOLUTION

AUNSYUNE TRIC ENRAGY RCSCLUTION

=UNSYNMETRIC CNFRGY RESCLUTION

ERACR OF NMUONCCHRIMATIC INCIDCNT=NEUTRAON ENEPGY OR

UNCERTAINTY CF THE CENTRAL E£NERGY (N AN INCIOENT

MELTRON~SFECTFRUM,

ENERGY FRECSs IF WIRE THAMN QOWE ERRNR

EXPLANATICN UNDER *TRRIANALYSY e

SECOND ENFEGY CRRDR¢ TF MOFR THAN CNE FQRDR 15 GIVEN.

EXPLANATICN UNDTR ENRA-ANALYSS

¢ UNSYMMETRIC ENERGY-=FFRNT

= UNSYMMETKEIC CNEEGY—-ERRCH

NORMALIZATION SNERGY e TO BE USED WHEN A CATA SET 1S
NORMAL IZFO T ONE ENERGY ONLY.

LAR=SYSTr™

15 GIVEN,

RE SONANCE EANEGGY

ERRDR OF RESCNANCE-ENERGY

¥U IN ADLFR-ADLER RESONANCE~ANALYSIS.
RE SONANCE
ENERGY OF
ENERGY OF
ENEFRGY CF

EQUIVALENT YO
ENERGY ’.

CUTGOING PARTICLE, LAB-SYSTEM
CUTGOING PARTICLE, AS DEFINEQ
CUTGOING PARTICLFE: AS CSFINED

IN 8IB-SECT'N

IN BIB-SECT*N
e,
"

ENERGY OF CUTGDING PARTICLE, C~W-SYSTEM

LOW LIMIT OF QUTGOING-PAPTICLE E«RANGSs LAD-SYSTEM

LOw LI¥IT CF CUTGOING-PARTIILE E-RANGE, C-W-SYSTEM

FIGH LIMIT CF QUTGOTING-PARTICLE E~RANGE, LAA-SYSTEM

HIGH LIVIT, CF QUTGOINC-PARTICLE E~NANGE, C~M«SYSTEM

DUTYGOING-PART ICLE ENERGY~QESOLUTION

DUTGDINR~PARTICLE ENERGY-FERROR

EXCITATION-ERERGY

LO®™ LIMIT OF EXCITATICN-ENERGY

HIGM LIMIT CF EXCITATION-ENERGY

LEVEL-ENERGY

INTTIAL LEVEL OF GAMMA-TRANSITION

FINAL LEVEL CF GAUMMA-TRANSITION

LEVEL~ENEGGY ERROR

LOwW ENERGY-LIMIT OF A DISCPFYTF LEVEL-GROUP

HIGH ENERGY-LINIT DF A DISCRETE LEVEL -GROQUP

LEVEL~NUNMBERe TO AE USED CALY IF DTHER INFOAMATION 1S
NOT AVAILADLE,.

APPROXIVMATE C~VALUE

0=VALVE

9-VALUE RESCLUTICN

3-VALUE ERACFK

+OWER LIMIT CF Q-VALUE

JPPER LINMIT CF Q-VALUE

GAIN IN NEUTSON ENERGY

ERRAOR OF CAIN IN NEUTPON ENERGY

DEGRENDAT ICN IN NIUTRCN ENERGY

€QROR OF CEGREODATICN IN NEUTRON ENERGY

ANGLEs LAR=SYSTEY

ANGLEs DEFINITION SPECIFIEOD IN THE BID-SECTION
ANGLE, OEFINTTION SPECIFIED IN THE BIU-SECTION
ANGLE, OEFIMTION SPECIFIED IN THE B1B-~SECTION
ANGLEs C-~M-SYSTEM

LOwW LINIT OF ANGLE RANGEs LAB-~SYSTEM

LOW LIMIT OF ANGLE RANGEs C-M=SYSTEM

HIGH LIMIT OF ANGLE RANGE. LAB-SYSTEM

HIGH LIMIT CF ANGLZ RANGEs CoM-SySTEM'

ANGWLAR RESCLUTION

ANGLE~CRERCR

COSINE OF ANGLE: LAB«SYSTEM

COSINE OF ANGLE, C~M-SYSTEM

LOW LIMIT CF COSINE-PANGE OF ANGLE: LAB-SYSTEM

i

LOW LIMIT OF COSINC—RANGE OF ANGLFs C=M=SYSTEM

KEYWORD

{cont’'d)
COS=-MAX
CDS-CU-MAX
cos-RSL
cas-€RR
OATA

DATA-CHM
DATA-~APRRX
DATA-MIN
DATA=WAX
OATA~ERQ
DAT A~ERRY

DATA-ERR2
OATA~ERR]

+DATA-ERR
“DATA-ERQ
RATIO

RAT 1O-MIN
RATID=-NAX
RATID-ERR
RAT [O-ERRL

RAT 10-ERR2

VRATIO~ERR
~RATID-ERR
STANOD

STAND-ERR
STAND1

STAND2
STANO3

STAND1=-ERR
STAND2-ERR
STANDY-EFR
TEMP
TEMP=ERR
ELS NENT
MASS

HL

HLL

w2

HLD

HL=CRR

HL1 ~EQR
HL2-ERR
HL3-ERR
FLAG

NUMBER
NUMBER=-CH

SPIN 4
MOMENTUM L
PARITY
STAT-¥ G
o
MOM=MTN
MOM =MAX
NISC

M1SCH

nisca

EXPLANATION {cont’d)

LAB~SYSTEM
C~M=SYSTEW

HIGH LIMIT CF COSINF-RANGE DF ANGLE.

HIGH LIWIT CF COSINE-RANGE OF ANGLE,.

COSINE OF ANGULAR RECOLUTICN

COSINT OF ANGLE-ERWOR

HEADING FCH COLUMN GIVING THE QUANTITY SPECIFITO
UNDER *1SC-OUANT ¢

DATA GIVEN IN THE CENTRE CF MASS SYSTEM

ARPROXTIMATE VILUT GF DATUM

LOw LIMIT CF DATUM

MIGH LIMIT CF DATUM

OATA-ERRCRs EXPLANATION TO AE GIVEN UNDER ¢ERP-ANALYS®

FIRST DATA~FRROR. IF MCOE THAN CNE ERROR-COL 1S GIVEN.
EXPLANATICN UMDER ¢ERR=ANALYS®

SECOND DATA=FREOR.TF MOSE THAN ONE
EXPLANATICA UNDER TERR-ANALYS®

THIRD DATA-ERROR, IF MCOE THAN ONE
EXPLANATICN UNDER TERR-ANALYS®

¢ UNSYMVETRIC DATA-ERFCR, EXHLANATN UNDER TERR-ANALTS!

- UNSYMUMETRIC DATA-ERRDRe FXPLANATN UNDER *ERR-ANALYS:®

HEADING FCR COLUMN GIVING THE QATIO SPCCIFIED UNDER
YISN<GUANT!, OR THF QUANTITY/STANDARD RATIO

LOs LIMIT CF RATIO

HIGH L1WIT CF RATID

RATIN-CRKLA

FIRST RATIC~EFROR. IF NORE THAN ONT RATJD-ERROW 1S

GIVENe EAPLANATIIN UNDER . FRA-ANALYS®

SECCOND FATIC-ERROR, IF WORE THAN CNE RATID-ERRIR IS

GIVENs EXFLANATION UNOEF *EFRA=ANALYS?®

SUNSYMMETRIC RATIO-ERRORe EXPLANATN UNDER EQR~ANALYSS

~UNSYMMETR1IC SATIO~ERRCRe EXPLANATN UNDEG ¢ERR~ANALYS®

HEADING FCR COLUYN GIVING THE NUMERICAL VALUYE ASSUMED
FOR THE 1§0<QUANT SPECIFIEC UNDER YSTANCARD®

STANDARD-ERRCR

FIRST STANCARD-VALUL IF N¥OTT THAN ONE IS GIVEN.
EXPLANATICN UNGER *ST2snDaARLe .

SECOND STANMARD-VALUE IF ¥2QE THAN ONE 1S GIVEN,
EXOLANATICN UNOEP fSTYANCADOY

THIAD STANCAED-VALUE IF VCRE THAN ONE IS GIVEN.
EXPLANATICN UNDER *STANCARDS

ERROR OF F1EST STANDARC-VALUE

CRPOR QF SECCND STANDARD-VALUE

€0ROR OF THIRD STANDARC-VALUE

2AMPLE TLWFELCFEATURE

ERRNDA OF SAMFLE TEWPERATURE

2-NUMBER OF ELEMENTS. FOR FISSICN~PRONUCT YIELOS ONLY

A-NUMBER GF 1SQTQPES. FCR FISSICN-PSDCUCT YI1ELDS ONLY

MALF-LIFE OF RESIDUAL AUCLEUS

HALF-LIFE OF NUCLEUS SPECIFIED

HALF-LIFE OF NUCLEUS SPECIFICD

HALS-LIFE OF RUCLCUS SPECIFILD IN THFE B1EB-SECTION

ERQOR OF MALF~LICE OF RESIDUAL NUCLEUS

ERROR OF HALF-LI®E 0% NUCLEUS SPFCIFIFO IN BIN-SECTION

ERAQR OF HALF-LI*E DF NUCLEUS SPECIFIEC IN BIO-SECTION

€AROR DF HALP-LIFE OF NUCLEUS SPTCIFICO IN BIC-~SECTION

FLAGs MEANING OF FLAGS GIVEN UNDER THIS FEADING TO BE
EXPLAINED M BIB=SECTIUN UNDER *FLAG*

COEFFICIENT~ANUNEFR DF LEGENDRF. DR COSINE COEFFICIENTS

COEFFICIENT=NUMAER OF LEGENDRE QP COSINE COEFFICIENTS

WHEN THE FIT HAS ‘ACEN DECUCED FOOM AN ANGULAR

DISTRIGUTION IN WHICN THE ENERGIES ARE GIVEN IN THE

CENTRE OF WASS SYSTCM

SPIN J OF RESCNANCESs

ANGULAR MJIWENTUM L OF

PARITY OF RESCANANCE

STATISTICAL-WEIGHT FACTOR G

LINEAR MOVEATUM OF INCOMING PARTICLES

VININUR LINEAR MOMENTUM QF INCOMING PARTICLES

MAXTMUM LINEAR MONCNTUN OF IMCOMING PAPTICLES

HEADING FCR A COLUMN WITH SUPPLEMENTARY INFORVATION

FOR WHICH NO DATA~HFADING Ki'YwOPO HAS BEEN OEF INEO,

EXPLANATICON TC BE GIVEN UNDER *MISC-COL® KEYWORD

FIRST MISCELLANEOUS COLUMN ~ IF MORE THAN ONE 1S GIVEN
SAME USAGE AS ~MISC=-{SEE ABOVE)

SECONO MISCELLANEOUS COLUMN =IF MJRE THAN ONE IS GIVEN
SANE USAGE AS ~MISC-(SEE ADOVE)

ERROR-COL 1S GIVEN.

ERHOR=-COL IS GIVEN.

IN THE BIC-SECTYJIUN
IN THFE D1e-SECTION

STRENGTH-FUNCTIONS, ETCe

RESONANCESs STRENGTH-F*S, ETCs
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Annex 8
KFK Exfor

Memo 4C-3/121

first issued: 3 March 1975
at 4C-Meeting
To: Distribution full distribution: 20 June 1975
Lot
From: J. J. Schm and H. D. Lemmel

Subject: Non-neutron EXFOR developed at Karlsruhe

'~ Please find attached copy of a letter from F. Kronenberger at Karlsruhe
describing some modifications in the EXFOR format adopted at Karlsruhe for
its extension to charged-particle induced reaction. Also attached are two
sample EXFOR entries and some dictionary extensions. We submit this proposal
for serious consideration at the 4C-Meeting.

The essential points are: -

1. The iso-quant consists of two parts: the nuclear reactiva, and the
parameter of this reaction given in the DATA table. The reaction is
coded in a very straight-forward way as usually given in the literature,
for example: ) 2

(79~-4£U-197 (A;7N)81-TL-194M, parameter given), or:
(39-¥-89 (P,PZN)39-Y-87G+39-Y-87M, parameter given).

The "parameter given" is along the lines of Dict.l4 of the classical
EXFOR but excluding the reaction code from the first quantity subfield.
The code "CRO" was introduced for the integral cross section of tie
reaction considered. To indicate to the computer programs the revised
iso-=quant format, the keyword "ISO-QUANT" was replaced by a new keyword
YREACTION",

In viewv of the large number of possible reactions, we regard the pro-
posed split into "reaction' and "parameter given'" as absolutely neces-
sary, and we find the proposed format suitable and recommendable. The
"parameter given" would require a dictionary close to but much shorter
than the classical Dictionary 14. Details are to be worked out. In
the "reaction'" all particle codes from Dict.l3 are permitted as pro-
- jectile’or as outgoing particles and any nuclide codes in the Z-S-A-M
form could be included as well. An extension to ions“is possible as
well, perhaps in the form Z-5-A-3+ or Z-S-A-1- (the use of the same
symbcl for separator-hyphen and ion-charge-sign is cosmetically not ..
nice but does not lead to ambiguities)., Details are to be reviewed.

2. Under "PART-DET'" not only the particle type actually detected is coded,
but also the nuclide emitting this particle. Decay properties are
given in free text under "PART-DET". (The half-life entered here is
however not computer-readable, and this seems to be a disadvantage.)

3. The keyword "RESID-NUC" is cancelled. When the residual nucleus is
not stable, its definition may be ambiguous., Instead relevant nuclei
are coded under "REACTION" and '"PART-DET".
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Annex 8
KFK Exfor
Memo 4C-3/121 3 March 1975,
‘4, The "STANDARD" reaction 1; given in the same format as the reaction
measured. To indicate ty the computer program the revised format,
the keyword "STANDARD" was changed to '"MONITOR". (Ferhaps the term
KONITOR is used 1n Char ~zed~Particles physics more generally than
in neutron physics?
5. A number of dictionary additions were proposed for method information.
Mr, Kronmenberger said that he was not sure whether this is really
needed in coded form. As long as this is not proven we are not ir
favor of extending the method dictionaries.
Clearance: J, J. Schmidt
Attachment ‘
Distribution: S Pearlstein (NNCSC) 5x
- L.Lesca (NDCC) . 5x
V.Manokhin (CJD) 5x

NDS: P.M. Attree
A. Calamand
M. Khalil
H.D. Lemnel
A. Lorenz
K. Okamoto
J.J.Schmidt
file

Note: This Memo was first issued at the 1975 4C-lMeeting. To make sure

that it getls the normal distribution it'is issued again with only
minor corrections of misprints. Some more detzils on the work
at Karlsruhe were sent to C.Dunford (KDS-Memo 290 of 28 May 1975)

for his consideration when formulating 2 final proposal on this¢
matier.



91
i
26 Fehruary 1975 rox 8

Translation of the letter from Mr. F. Kronenberger to J.J. Schmidt
of 20 February 75.

Subject: Charged-Particle EXFOR llork at Karlsruhe

Dear lr. Schmidt,

eceveess As enclosvures I send you the extensions of the dictionaries
and copies of the first two eniries to our charged-particle data file.
In the comments which are contained in the dictionary extensions, our
wishes for chunges, exlensions and modifications are expressed.

Again, the most important changes compared to the EXFOR for neutren
data are the following:

1. We have introduced the information keywords REACTION and MOWITOR.
They replace the lkeywords ISO-QUANT and STANDARD.

2. The information keywords PAHT-DET and FACILITY werc modified as
fap}as thﬁir information content is concerned. Thus, PART-DET
coﬁ%ainééZ—S—A(—M) of the product nuclide as well as of the out-
goiné}pgrticles if in the corresponding experiment they were both
detegtq?. PACILITY contains the type of the facility as well as
its location.

The dictionaries 2, 10, 13, 16, 18, 21, 22, 23, 24 were extended.

We took the liberty tov name us the center no. 6. On purpose, wve
did not choose "5'", Please compare the enclosures with what I have
writtens eeeeses The entries 1 and 2 I shall send you as test cases
in the form of a trans-—tape.

With cordial grettings also from Dr. Muenzel,

F. Kronenberger

cc/Alain
Joe
Koichi
Pamela
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Annex 8 "The identification field
CXFOE INTERNAL CICTICGNARY UPCATE 75020¢ cols. 57=80 could not be
ALTER CHLRGID FARTICLFRS, KARLSRUHMT reproduced
*FPMH.NT 117 SC-QUANTCHPC-QUANT AM) NUC~GUANT IS NCT USED IN- THE due to poor
* CAS: NF CHAFGED PAPYICLE INCUCHD REZACTICHS, THESE quality of the
i KEY WCRDS AFE SEPLACTD BY - 12EACTION" original.”

2)'PART=DET Y3 JBLIGATCRY, BECEUSE THE P2RTICLE DETECTED
YS IM GENERAL MOT VBVIZUS FRCF 'REACTION', TEE DECAY
PROPERTIES OF THE DETECTED PARTICLES SHGULD BE GIVEN,

3)THE HALF-LIFZ OF THE DSTECTED PARTICLE SHOULC BE GIVEN
UHDER *PART«DETY AND fIOT UNDER THALF-LIFT',

4)THE PROBUCT NUCZLTUS. SHIULD Bt MEKRTIIMED UNDEF

e VREACTICNY ANC/OFR YPARTYDETY PUT NOT UMDER *RESID-NUCT,

REACTION KEYWGRD + CODED TNFORIMATICK IN PARENTHISES OELTIGATCRY

FNFR CHARGED PARTICLE THMDUCED FPFACTICNS,

UP T & SUBERTTLDS  (SFL(SF2,S5F3)CSF4SF5,5F6)

SFL TAQGET MUCLIDE Z-S-a(«MX) (SEEZ CISOH-QUANTY)

P I - S

SF2 PRCJUECTILE (SEE DICT 13)
SF% DUTGOING PARTICLE {SEE DICT 132)
SF4 PROCUCT HUGLINT Zw5~A{~MX)(SET $1SN-QUANT?)
SF5 QUANMTITY MEASURED (SEE DICT 10)
S5F6 MODIFIGR (SEE DICT 12)

SF1,SF2,5F2,5F4% AND SF5 CRLIGRTORY. A FREE TEXT
EXFLANATTON HAS TO BE ADDZC, TF CN: QR MORKE OQF THESE
SHAFTELCS ARE BLANK,
SUBFYELC 6 T& NPTIONAL
THE RULES FOR COMBTWRATINANS OF DIFFERENT QUTGCING
PARTICLES R PRONUCT MUCLIDES ARE SIHMILAR TD THE RULES
APPLTCABLE IN "TSC~QUANT's IF SF5 OR SF& CONTAINS
o MORE ThAN ONE CODE A SLASH 1S USED FOR SEPARATION
MONITOR KEYWORD QOBLIGATOPY EXCEPT WHEN NCT RELEVANT. CODED
THNFQEMATION (UP 70 5 SULFIELDS) AMD FREE TEXT,
SEL TO SF4 REACTION USS) AS MONITCR NOTATION AS GIVEN
IN "REACTION' 3F1 TO SF4, N
SF5 TYPE QF .DATA USED FAR MCNITORIMG (S5% DICT 10)
SF1 7O SF4 ARE ORLIGETORY, SFS CGFTIONAL,
CRO (CR25S SECTINN) CRNSS SECTICN FOR THE FORMATICN OF THE
SPECIFIED FRODUCT NUCLIDE OR THE SPECIFICD REACTION-
TYPE (X,Y)o

TTY (THICK-TARGET-YIELD) THICK~TARGET=YIELD FCK THC
SPECIFIED PLODUCT NUCLIDE
FCR {FISSTICN CRCSS SECTION) ,
FY (FISSION YIFLD) TMDEPENT, CUMULATIVE AMD ISOBARIC CHAIN
YIELD SEFE MODIFIZR (DICT 12)
XR {X~RAYS)
COMPLEX (UNDEFINED QUTGOING PARTICLES)Y IF THE AUTHOR DOES NOT

STLTE THE KIND AND NUMBER CF THE OUTGOING PAPTICLES
IN CHARGED PARTICLE IMDUCED KEACTIONS CR IF AMBIGUITY
SXISTS JH RESPECT TO THE REACTION TYPES INVCLVED

C aup © . DATA OBTAINED FROM PUBLICATION BY THE CCHMPILEK,
" CHFCKED, BUT NNT APPRGVED.BY THE AUTHOR
CURVE TARULAR DATA CATAINED FROM A CURVE WITH A DATA=-POINT
" READER
HILAC (FEAVY ION LINEAR ACCELSRATOR)
IS0CYC ( ISNCHRAMOU S= CYCLOTRGN)
SYACYC (SYNCHROCYCLGTRON)
REC /) (CROSS SECTINNS DR YIELDS DETERMINZD BY THE COLLECTION
’ OF RECOILS) .
DIOI (RANGE OF RECCILS MEASURED WITH THICK=TARGET«=THICKe-

CATCHER--ARP ALICEMENT)
DIDY (RANGE DOF RECOILS MEASURED WITH THICK~TARGET=THINN-



puc:
Dutu

HEJ&T
CHS 1P
ASEP
SITA
STTA
INTE
£XTP
EDEG

UONS TP
MONM1X

BCIMT

GENMLIC
- SIC

CATCRERSART AMGIMENT)

(RANGE OF FECOILS MRASURED WITH THYNN-TARGET=THICK=

CATCHER-ARK LNEIMENT)

(FANGE GF RECCILEL MEASJRED WITH THINN -TARGET—THIMN=~

CATCHER=ARE ANGZMENT)

(COLLECTION FY HE.-JET)

(CHEMICAL SEPAFATION)

{SEPARATION EY MASS SEPARATOR)

(SINGLE TARGET IFFADIATICNS)

(RTACKED TARGET IRRADIATIGNS)

{IRRLDIATIONS WITH INTERNAL Bedd)

{IRR2ADIATIONSE WITH EXTZRNAL BREAM)

(EMNZFCY--PEGRACATICON BY FOILS) FHERGY-DEGRACATION OF THE
BEAM BEFORE. HITTING THE TARGET ARRANGEMENT

(SEPALRATE MOMITOPFNRIL)

(MIXED MOMNITOR) MONITOR AND TARGET CCMBINED AS CHEMICAL
COMPOUND OR MIXTURE CR MCNITCR REACTION KAS THE SAME
TARGET NMUCLIDE AS THE RFACTICY CIVEN UWDER 'REACTICN'.

(BELY CUPRENT INTESRATED) CODEWORDR USED ONLY IF VALUES
GYIVEN IM THZ DATA SECTICN ARE BASED GN THIS
fEASUREMENT

(GEIGER MUSLLIZR COUNTER)

(SI-SALID~-STATE DETECTIR)

ACCHMMENT YSCIN' SHQULD BE USED FOR SGLID SCINTILLATICN COUNTER,
& e

LISCIYH
ARCOT
GAREA
INTANG
HCOMMENT
»

x

=

MISC3

MISC4

ENCALTER

NUMBER
NUMBER
NLMREP
NUMBEF
NUMBER

cr
OF
CF

CF

LIKE NAJ, NONLY, '
{LIQUID SCINILLATION COUNTER)
[ANNIHILATICN RADIATION CCINCIDENCE COUNTER)
{OHOTOPEAK=HF SH ANALYSIS)

(INTEGRATION NF ANGULAR DISTRIBUTION)

THE MEANIMNG CF THE CO0NE 'EN® SRHOULD RE EXTENDED TO

YENERGY OF INCIDENT PPOJECTILE, LAB-SYSTEM's THIS

EXTENSIGON SHOULD ALSO APPLY®YTC THE OTHER CCDEWCRDS,

WHICH CONTAIN *ENt, LIKE 'EN=CM's
THIRD MISCTLLAMNEOUS CCLUMN < IF MCRE THAN ONE IS GIVEN

SAMS USAGE AS =MISC=(SFE ABUVE)
FOURTH "MISCELLANEGUS CHOLUMN --IF MCRE THAN ONE IS GIVEN
SAME USAGE AS ~MISC-(SEE AEOVE)

RECORCS CHANRNGED
FECOFDS BELETED
RECCORCS INSFRYED = 95
RECCRDS OBS5CLETED
RECORDS EXTINCTED

[}
o

[ 1]
(=]

AA%%I 8



ICTINN
ENDDICTIC
DICTION
TITLE

AU T HOR
THMSTITUTE

EXP-YEAR

REFERENCE

1S C+QUANT

SHED-QUAN

HUC< QUANT

#C OMMENT
% .
%* L
*

%

%

¥

g

*

x
REACTIG

1
M 45

94

Annex 8
700703 SYSTFEM~ IDENTIFIERS

2 750209 INFORMATICN ICENTIFIER KEYWCRDS

KEYWORD OBLIGATORY EXCEPT WHEN NCT RELEVAKNT.

FREE TEXT ONLYs

KEYWDED + ALL *JAMES TM PAREMTHESES OBLIGATORY,

KEYWORD + CCPED THFORMATION IM PARENTHRESES OBLIGATCRY,

SEE DICTIDNAFY 3 FOR INSTITUTES.

KEYWORD OPTICNAL: IF KEYWOREL PRESENT, THEN TWO DIGIT

YEZAR IN PARENTHESES O0GLIGATORY.

KEYWERD + CODED IMFORMATION IM PARCHTHESCES CBLIGATCRY.

UP Tid 6 SUFTELDS TN CONE,

SEZ DICTIONARY 4 FOR REFGRENCE~-TYPE

SER DICTINMARY 5 FOF JDJRNELS

SEE DICTIONARY 6 FOR REPCRTS

SEe DICTINMLRY 7 FOR COMFERENCFS LMD BOCKS

KEYWOED + CODED IMFORMATICON IN PARZNTHESES OBLIGATCRY.

ISO-QUANT MAY B85 RSPLACEDR BY CMPC~ QUANT OR/NULC~QUANT,.

UP T+ 5 SULFIELRS I CINE,

THS (£SOTAPE IS GYVEN N THE FYSST SURFIZLD IN THE FORM
(2-S-A) IF IT IS IM GROUND~STATE, RESPECTIVELY
(2-~S<A-M1) IF IT IS IN THE FIRST OR
(2-S=A-M2) IF IN THE SFCCND METASTLELE STATE.
(2-S~A~H) IF IT IS IN A MSTASTABLE STATE AND UN~

CoRTAYXN WHRETHE® FIRST NR SECCAD ETC.

ZE DICTINWARY B FIOR ELEMSNT~-SYMECLS

STE DICTIOMARY 17 FOR PROCESS/PARAAETER

-E DICTIONALY 11 FQR FUNCTICN

SEE DICTINONACY 12 FOR MODIFIER
SEE DICTIONARY 13 FUORP PARTICLE
SEE DICTIOMNADY 14 FQOR QUANTITY

T REPLACES ISC-QUANT WHEN QUANTITY GIVEN REFERS TO A
CHSMICAL COMPOUNDe COCED INFOEMATION 11 PARENTHESES
CBLIGATCORY, CIDING FGRMALISKH S2FME AS UNDER ISO--QUANT,
BUT A -NUMBER PSPLACED BY 3-~CHARACTZR COMPOUNC CLRE,
SEE DICTINNARY @ FOF COMPAUNDS
FEPLACES ISC--QUANT WHEN GQUANTITY GIVEN COES NOT REFEP
TO THE NTUTRON~TARGFT NUCLEZUS. CODED INFCRMATIOM IN
FARENTHESEZS CBLIGATORY, CQCIMG-FORMALTSHM SAME AS UNDEFR
I SG-QUANT,

1)TSOG-QUANT,CMPO=QUANT AND NUC=CUANT IS NOT USED IN THE
CASE OF CHARGED PARTICLE INDUCED RGACTIONS. THESE
KEY WCRDS ARE REPLACED BY 'REACTIOM's

2)' PART-DET' 1S DBLIGATCRY, BECAUSE THE PARTICLE DETECTED
TS IN GENERAL NOT OBVIDUS FRCM *REACTION®'. THE DECAY
PROPERTIES OF THF DETECTED PARTICLES SHGULD 8% GIVEN.

3)THE HALF LIFE DF THE OETSCTED PARTICLE SHCOULC BRE GIVEN
UNDER *PAET-CET?Y AND NIT UNDER 'FALF<=LIFE?'S

4)THE PRODUCT NUCLEUS SHAIULD BE MENTICNED UNDER
YREACTIOM!' END/OR 'PART=DET' GUT NQT UMDER 'RESIC=ANUC',
KEYWORD + CCLCED INFORMATICM INM PAFENTHESES CBLIGATORY
FOR CHARGED PARTICLE INDUCED FEACTICNSo
UP TU 5 SUBFIELNS (SF1(SF2,3F3)5F4,5F5,5F6)

SF1 TARGET NUCLIDE Z-S=A(--MX) (SEE 'ISN-QUANT")

!1‘

SF2 PROJECTILE (SEE DICT 13}
SF3 QUTGCINCG PARTICLLE (SEE DICT 13}
SF4 PRODUCT NUCLIDE Z=S=A(-MX)(SEE *ISO=-QUANT')
SF53 QUANTITY MZASURED (SEE DICT 1)

SF6 MODIFIER (SEE DICT 12)



STANMDLRD

MONY TOF

METHOH

FACTLITY

DETECTOR

ANALYST S

SF1,SF2,SF3,5F% ANN &F5 PRLIGATMIRYe & FREE TEXT
FXPLANATION HAS TN BT ANDEL, IF CNS CF MCRE GF THESE
SURFICGLDS ARE SLANK,
SUBFLELD 6 IS IPTIDMAL
THE LULES FOR CNMBINATIANS GOF DIFFEPENT QUTGCING
PARTICLES 1% RAINDUCT NIUCLIDES ARE SINTLAR TN THE RULES
APPLICARLE Y *ISC—~QUANT', TF SFS OR SF6 CONTAINS
MORE THAN CME CONDE A SLASH IS USED FOR SEPARATICN
KEYHIRD CRLIGATORY EXCEPT WH=M MCT RELEVANT, FFEE TEXT
OF COLEC INFORMATIAON IN PARENTHESES PLUS POSSIBLY FREE
TEXT, CODIMG FOAMALISH SAME A% URDER ISC--QUART.
KEYWIED OBLYGATORY SXCHFPT WHEN MCT RELEVANT. CORED
THEORMATION (U2 ™D 6 SURFIELDS) AND FRES TEXT,
SFL TO SF4 PEACTION USTD AS MCNTITCR NOTATION AS GlVEN
IN CREACTIONY 3F1 TO SF4,
SF5 YYPE OF NATA USED FOR MOCNITORING (SEE DICT 1)
frl Tu JF4 L-L D3LIGATORY, SFS OFTIOMAL,
'METHCU-, 'FﬁC?LITY'. TOSTECTCRY y YANALYSIS'o
AT LEAST CON& 0OF THEST KEYWORDS MLST BE PRESENT, IF A
PERTINENT CCHE IM THE RELEVANT CICTIOMARY EXISTS,
THVN KEYWORD AND CODRF SHCULD PE GIVEN,

SYWURD DNRLIGATORY EXCHPT WREN MLT RELFVAMT, FREE TEXT
0“ CONED IMFNRMATION 10 PASENTHESES FLUS FREE TEXT.
SEE DICTICHARY 21 ‘
KEYWNEN NRLTGATNRY EXCEPT WHEM MCT RELEVANT, FREE TEXT
QR CUODED INFORMATION I4 PARENTHESES FLUS FREE TEXT.
SES DICTIOWARY 189
KEYWORD DBLTGATNFY EXCEPT WREN MCT RELEVAMT. FREE TEXT
OR CODED TAFDRYATION IN PARENTHESES FLUS FREE TEXT.
SEE DICTIONARY 22
KEYWORD ORLTGATNRY EXCIPT WEEN NCT RELEVANT. FREE TEXT

DR CODED INFORMATION I+ PARENTHRZISES PLUS FREE TEXTo

N-SQOUPCE

INC-SPECT
SAMPLE
GEOMETRY
PART-DET

EN-SEC
RESTD-MUC
CORRECTICN
ERR=AMALYS
COMMENT
HALF-LIFE
MISC-CCL

FLAG

TARLF-NR

s== DICTTUMLAY 23

KrYJODD FPTICNul; FEEE TREXT 0R C(ODED TNFORMATION IM
PARTITHESES CLUS FREE TEXT

SEE PICTIOILWY 19

KEYWOED DPTTONAL. FREZ TEXT CNL Yo

KeYWOkD OPTICHNAL., FRES TEXT CNLY,

OBSCLETE, (MAY ZXTAT T ENTRIES FRCHA 1972 OR EARLIER)
THE PARTICLE DETECTED MUST BE EVIDENT EITHER FROM
*1S0- QUANT! CR FCOM "ParRT-DET', IF KEYWORD PRESENT,
THEN CUIDEN IHFNRMATICN IN PARENTFESES OBLIGATORY.

SEE DICTIONARY 132

KEYWOED QPTICKAL, FREZ TEXT CMLYe

KEYWORD CPTIGNAL, FRE® TEXT CNLYe

KEYANPRS OPTIGHMAL, FRET TEXT CNLY

KEYRORD OSLIGATORY. FREZ TEXT Ok HEADING OF RFLEVANT
ERKOK=CCLUMN IM PAREMTHESES PLUS FREE TEXT

KEYWORD OPTIGNAL, FREE TEXT. CNLY

KEYWURD OPTIONAL TD SAPLAIN HALF-LIVES GIVEN IN COMMOCN
OR CATA, FRES TEXT MF (HL1l,Z-S~£-M) WITH OR hITHDLT
FREE TEXTo

KEYWORD OPTIONALe. IF KEYWORD PRESENT THEN CCLUMN»
HEADTNG *MISC', 'MISCl' OR *MISCZ' ETCo IN PAREMTHESES
IS CGLIGAYORY. '

KEYUORDG OPTICKAL, » IF KEYWORD PRESEHT THEM THE FLAG
NUMBER IN PARENTHESES IS O0BLIGATCRY,

KEYWORD OPTIONAL. IF KEYWORLC PRESENT THEN THE TABLE=

95
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HI STORY

INDRICTY ICN
DI CTICH
EINCLICTICN
DICTION
ENDODICTICN
DICTION
ENDDICTICN
DICTION
ENCRICTICN
DI CTION
ENDLICTICN
DI CTION
ENCDICTICH
DICTION
ENDPICTICHN
DY CTION
TOT

EL

INL
THS
SCT
bAS
FAS
COH
INC
RAC
CRC

TTY
FCR
FY
NON
ABS
NG

ING
GEM
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Annex . 8

XS GIVEM UMDIR 'REFERENCE!

NUMBRFR TN PAEENTHESES 15 OBLIGATLRY,

KEYWORD CRLTIGATORY EXCEIPT WHEN TEHE SOURCE, OF THE DATA
ANC NC OTHER #STATUS?
INFOPMATIOM APRPLIES. CODE FRCGM CICT 16 IN PAREMTHESES
PLUS FREE TEXT>. FRES TEXT ALCNE 1iF NO CODE 2FPLIES,
KEYWORD + CCNDED TNFORMATION Ih PERENTHESES OELIGATCRY
GIVING 2 DATE IN THE FIRM YYMMDD FLUS A ONE CHARACTESR
ACTION-CODE, THE DATZ IS NDELIGATCRY, THE ACTION-COCE IS

OPTYIGNAL, THE ALLOWED ACTIGN-COCES ARE FOLLDWING
R =~ DATA RECEIVED AT THE CENTRE
C =~ CCHPILED AT THE CSHTRE
L+ ENTERED INTO LIBRARY
T - CCMVERTED FROM PREVICUS CCMPILATION
E - TRAMSMITTID TOQ OTHER CENTRES
A - IMPORTZNT ALTERATIONS
U « UNIMPORTANT ALTERATIONS
D « ENTRY JR SUBEMNTRY DELETED. THIS MUST BE FOLLOWED BY
FREE TEXT JUSTIFYING THE CELETICN
134
3 740413  INSTITUTES
745
4 70010$ TYPE CF REFERENCE
7
5 740418  JOURNALS
525
& 740418
462
7 740418 BOCKS ANC CONFERENCES
632
8 730426 ELEMENTS
105
9 731023  CCMPOUNECS
31 g
10 750209 QUANT-FIELD 1 (PROCESSES+PARAMS)
TOTAL ¥

-l Ll E TS rem BT MU e LSS B TN FT NG, €YD LU N A ABRACSET C A @ a4

ELASTIC SCATTERING

INELASTIC SCATTCSRING

THERMAL SCATTERING

TOTAL SCATTERIMNG

BOUND--ATGM SCATTZRING

FREE ATCHM SCATTERING

COHERLNT SCATTERING

INCOHERENT SCATTERING

SCATTER ING RADIUS

(CROSS SECTIGHN) CROSS SECTICN F3R THE FORMATICON OF THE
SPECIFIED PRODMULCT NUCLIDE OR THE SPECIFIFD REACTICN-
TYPE (X:Y)o

(THICK-TARGET~YIELD) THXCK=TARGET-YIELD FCR THE
SPECIFIED PRODULT NUCLIDE

(FISSICN CRCSS SECTICN)

(FISSIUN YIELD) INDEPENT, CUNLLATIVE

YIELC SFE MODIFIER (DICT 12)

NONELASTIC

ABSORFTICN

Ny CAMMA i

INELASTIC GaMve

FACDEBLNIDELEICALITI BN I EICT WD e 1 T @

AND TISOEARIC CHAIN

B e e L ]

GAMMA--EMISSION
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NZN Mo 20
N3 h My 2N
N&N Ny 4H
NiTH NECUTRCN=SMTISSION
NPR NZUTRGN-PROCUCT IN
NE N,P
NN P NyNP
N2P N,y 2P
PEM PROTON-EMISSION
ND Ny D
NND N¢ND
NT N, T
NMT NeNT
N3 NyHE3
NN3 NyNEE2
NA My ALPHA
NN A NeNALPHA
N2 A Ny 2 ALPHA
AGHM ALPHA-EMISSION
NX CH#RGEDHPARTICLES EMISSION
NF NyFISSION
ALF ALPHA
ETA ZTA
NU NU
PCS PELK CROSS=SECTION AT RESCNANCE
WID RESARCE=WICTH
ARE R ESONANCE AREA
STF STRENGTH=FUNCTION
D AVEFLGZ LEVEL-SPACING
EN ENERGY (SPECIAL 1S= FOR ENJFES = FESCHANCE ENERGY)
J SPIN J OF RESCMANCESy STRENGTE--FUNCTIONSHETCo
PTY PARTTY OF REZICNANCE
L ANGUL AH MOMENTJIM L OF RESONANCES ¢STRENGTH-FUNCTIOKRS ETC
G STAT!STICAL: WEYGHT FACTOR
ANY ADLEF-ADLER NU(EQUIVALENT TO FALF TOTAL WIDTH)
AGT ADLER—~ACLER TOTAL SYMMETRY CCEFFICIEGNT
AHT ADLFR~ADLER TOTAL ASYMMETRY CCEFFICIENT
AGC ADLER-ACLER CAPTURE SYMHAETRY (NEFFICIENT
AHC ADLER<-ACLER CAPTUR:S ASYMMETRY COEFFICIENT
AGF PDLER=ADLER FISSICN SYMMETRY (DEFFICIENT
AHF LDLER~-ADLER FISSION ASYMMETRY COEFFICIENT
LDP LEVEL-DENSITY PARAMETER
TEW NUCL{AR TEMPERATUPE
SCn SPIN--CUT~0OFF FACTCR
SF SPONTANECUS FISSIGN
ENCDICTICH 76
DICTION 11 730717 QUANT=FIELD 2 (FUNCTICN)
ENCRICTICH 22 .
DICTIGN 12 730717 QUANT=FIELD 3 (MODIFIERS)
ENCCICTICN 59
DI CTION 13 750209 PARTICLES
] (GaMMAS) EXCEPT DECAY GAMMAS
N (NEJTR0ONS)
P ( PROTONS)

D) (DZUTERGNS)
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T (TRITCNS)
973 (HE=-3)
A (ALPHAS) HE-4
EFF (FISZICN FRAGMENTS)
ARCVE CODES ARE USED M THE FCURTH QUANMTITY SURBRFIELD
AND IUNDER YPART~CETY,
THE CCDES BELOY FARE USED ONLY UNMCER *PART-DET',
DG (D-CAY GOMMAS) USED FOU GAMMAS EFITTED FROM NETASTABLE
STATES AND FOR GAMALS FOLLCWING 2 PARTICLE--SMITTING
DECAY (E-Goe BETA DECAY)
XK (X-RAYS)
AR (ARMYHILATICN RADIATICH)
3 (DECLEY BETr-)
8 (DECAY B=TAS) JNIPECIFIER WHETHEERE B+ OR B~
B+ {DECAY BETA+) PATTITRONS
E (TLECTRCNS) GTHRR THAN DECAY EBETAS
RCL (FECOIL NULCLTUS)
RSC (RESTDUAL NUCLZEUS)
BN (PROMPT NEUTFELCMS)
ON (DZLAYED MNEUTRONS)
COMPLEY (UNDEFINED CUTGHITAG PARTICLES) T1F TRHE AUTHAOR DOES NOT
g STATE THE KIND AND NUKMREP OF THE QUTGOIMNG PARTICLES
IH CHARGED PASTICLE INOUCE D FSACTICANS CR IF AMBIGLULITY
EXISTS IN FESPECT TN THE REACTICN TYPES INVOLVED
NQNE {NC TNFORMATICHN AVAILABRLE)
SNDDICTYION 31
DICYINN 14 740413 QUANTITIES
SNODICT ION 4473
DICTIOM 16 750209 STATLS
PRELHM (PRELIMINAFY DATA) DATA LABELLED BRY AUTHOR AS PREL IM'RY
FREE TEXT= AUTHOR'S INFCEMLTICN ABOUT FINALIZING THE
DAT A,
&1,SO TO BF yUSED FOR 'DATAE MNOT TQ BE QUOTEL PRICR
TO PUELICATIGN'.
SPSDD (DATA SUPEKSZECED) CATA SUPERSECEL BY’ AUfHLlR'c REVI SION,
AL REVISED DATA SNTRERED IN LIEFARY,
FREF TEX1= C‘USa FREFEFENCE TO -SUPERSEDING CATA TABLE
DEP (DEPENDEMNT CATA
FLES TEXT= Cpn’§ PFFFD¢NCE TC THE TNDCEPENCENT DATA
FOCM WHICH NDEPERNENT DATA WERT GBTAINED.
EXAMPLE= GAMMA--WIDTH WHEN CBRTAIMEL BY SUBTPACTICHN
FROM INDZTPEMNDENTLY MEASURED TOTAL-WIDTES
AND NEUTRCN=WIDTES,
APRVD (APPROVED BY AJTHOR) PROCF-COPY WAS APPROVEDR BY AUTHOR
AND AUTHCR 'S CORRECTIONS HAVE BIEEN ENTEREC. u
FREE TEXT= MAME AMND OATE OF AFPROVAL
UNCBHT (DATL UNCBTZINABLE FROM AUTHCR) iy
FREE TEXT= EXPLANATIOMN WHY UHCBTAINAQLC /”ﬁ
SCERS (CATL CCVJ’FTCD FRrNM SCISRS=1) STATUS INFOQ"Q,iﬂV IS
JHCOMPLETS DUF TO AUTCMATIC CCNVERSICN FRCHM SCISRS=1
ouTnT (MOPMAL IZATTICN QUT--OF--CATE) ,
FREE TEXT= REZASON OR CRCSS~REFERENCE TO RENOFMAL IZED
GC4TA TABLE
RNORM (CATL RENQRMALIZED) DATA RENDRMALIZEC BY OTHER THA&N

AUTHGR, :
" FREE TEXT= EXPLAMATIJIN OF RENCRMELIZATION AND CROSS-~
REFERENCE TO AUTHOR'S ORIGIMAL DE£TA.
NOTEZ= OMLY TO BE USED FCR NCM=TRIVIAL EENCRMALI ZATN



corp
CUrvE

ENCCICTICN
DICTIQN
CCw !
LINAC
ICTR

¥ DE
VOCT
HILAC
CYGFF
cCYCLO
Isocyc
SYNCH
SYNCYC
EETAT
AICPTY
DYNAM
0scip
CHCPF
CHCPS
SELVE
SPECM
3PECD
S PECC
ENGDICT ICN
DICT IOk
SNGCTICTICN
DICTION
COINC
PHD
DIFFR
REFL
M1AGFR
TOF
SLCDT
CALCMB
MANGS
ACTIV
REAC
BURN
ASSOP
PLSED
REC

'DIDI
ODICU
DuDI
buty

HEJET
CHSEP

BY AN EVALUATOR. CCMFILATIGN CENTRES SHOULD
GENERALLY STNET THE AUTHOR'S DRIGINAL
NORMALT ZATICN,

DATA ORTAINEL FROM PUBLICATICN BY THE CCMPILER,

CHECKFD, SUT NDT APPROQVEN'BY THE AUTHNER

TARULAR DATA QBTLINED FRCM A CURVE WITH A CATA=PCINT

READER .

36
15 750209 FACILITY

{CCCKCROFT-WALTAN ACCELERATECR)

(ELECTRON LINEAR ACCELERATCR)

UINSULATED CNRE TRANSEIORMER ACCELERATCR)

(VAN DE GRAAFF)

(TANDEM VAM C7T GFAAFE)

(HEAVY IGN LINSAR ACCELERATOR)

(CYCLOSKRAAFF)

(CYCLOTROM)

(ISOCHRCNOUS~CYCLOTRON)

(SYNCHRCTRONM)

(SYNCHROGLYCLOTANM)

(RETATROM)

(MICROTRCN)

(DYNANTITROM)

(PILT OSCILLATIR)

{FAST CHCPPER)

{SLDY CHOPPER)

(VELOCITY SELELTOR)

(MASS SPECTEGMETER)

(DOUELS MASS SPECTROMETER)

(CRYSTAL SPECTROMETER)

21

19 73042€& NEUTRCN SOQURCE
Y]
S 21

21 750205 METHCD

{COIMCIDENCE)
{ PULSE--HEIGHT DISCRIMIMATICN)

(DIFFRACTICON)

(TCTAL REFLECTION FROM MIRRGRS)

(MAGNRTIC FJELD ROTATION)

(TIME=0F-FLIGHT)

(SLOWLNG -DOWN--TIME)

(CADMIUM BATH)

(MAIGANESE EATH)

(ACTIVATION)

(REACTIVITY MEASUREMENT)

{BURN=UP)

(ASSOCIATED PARTICLE)

{(PULSE DIE-AWAY)

(CROSS SECTIUNS OR YIELDS DETERMINED BY THE COLLECTION
OF RECOILS) i

(RANGS OF FECOILS MEASURED WITH THICK-TARGET-THICK-:
CATCHER=ARP ANGEMENT)

(FANGE CF RFECTILS MEASURED WITH THICK=TARGET-=THINN-
CATCHER=ARRANGEMENT)

(RANGE CF RECOILS MEASURED WITH THINN=TARGET=THICK-
CATCHER=ARR BNGEMENT)

(RANGE OF RECOILS MEASURED WITH THINN-TARGE T=THINN~
CATCHRER=ARS ANGEMENT)

(CCLLECTICGN PY HE-JET)

(CFEMICAL SEPAQATION)

99
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ASEP (SEPARATION RY MASS SEPAKATOR)
SIT¢# (SIMGLE TASGET IRRADIATIONS)
STTA (STACKED TARGET TRRADIATLCNS)
INTH® (IRRADIATIONS WIT™H ITMTERNAL BFAM)
=XTE (TRRACIATIONSE WTTH EXTTFNAL 3EAM)
EDEG (ENCRGY-NEGRACETION OY FCILS) ENERGY--DECRACATION OF THE
BEAM BEFNPE HITTIMG THE TARGET AFRANGEMENT
MONSEP ( SEPARATE MONITORFOIL) "
MONMIX (MIXEC MONITOR) MOUITOR AND TARGET CCMBIMFD AS CHEMICAL

COMPOUMD MR MIXTURE CR MCNLITOR RELCTIOM HAS THE SAME
TAXKGET NUCLIDE AS THE REACTION CGIVEN UNDER *REACTIUN',

BC INT (BEAM CURRENT YMTEGPATEN) CCDFWORD USCH OMLY IF VALUES
GIVUN IN THE DATA SECTICN ARE BASTD ON THIS
ATEASURSMENT

ENDOICTICM 40

DICTIUN 22 750209 DETECTOFS

GEMUC (GEIGER MUTLLER.CCUNTERY)

GL ASD (GLASS DBETECTCRY

TRD {TRACK DETHLTCR) ALL WHICH ARE NOGT GL2SS

SoLET (SCLID-STATE DETCECTOR)

SID (SI=S0LID-37aT= DETECTIR)

GELTY (GERMANTIUM--LITHIUM DETECTOR)

THRFS ( THRESHCLD DETZCTOR)

HO XR (MOXON-RAL CETZCTOR)

Yyonpy (HORNYAK BUTTON DETECTAR)

SCIN { SCINTILLATION DETICTIIR)

C CMMENT *SCIN' SHGULD BE USED FCR SOLIC SCINTILLATIOM COUMTER,
LISCIN (LIiQUID SCIHILLATION COUMTER)

STANK (SCINTILLATCE TAMK)

MT ARK { MODERATING TANK DETFCTOR)

CSICR {(CESTUM-TIODIDE CRYSTAL)

NAYCR (SCCIuM I0DYIDE CRYS3TAL)

LANGE (LOMG COUNTER)

PRCPC (PROPORTIDNAL COUNTER)

TELFS (COUNTER . TELESCOPE)

FISCH (FISSICN CHAMBER)

BP AR (ELECTRPCM=PAIR SPECTROMETZR) FOR GAMMAS

AR CN1 (ANNIHILATYICN RADIATIUON COINCINENCE CCUNTER)
ENCOICTICH 23

DICTION 23 750209 ANALYSIS

ARES { ARCA ANALYSIS)

GAREA (PHOTCPEAK=AKCA ANALYSIS)

SHAPE (SHAPE ANALYSIS) )

4PI1A (4F1 TIMES DIFFERENTIAL CROSS~SECTION AT ONE ANGLE)
SL A (SINGLE LEVEL ANALYSIS)

ML A (MULTILEVZL ANALYSIS)

TNTANG (INTEGRATION OF ANGULAR DISTRIBUTION}

ENCCICTION 7

DICYION 24 750209 DATA-EEADING KEYWORDS
#COMMENT  THE MEANING OF THE CODE 'EN' SHOULD B8E EXTENDED TO
i TENERGY OF INCIDEMT PROJECTILE, LAB~SYSTEM', THIS
* EXTENSYON SHOULD ALSO APPLY TC THE OTHFR CGDEWCRDS,
* WHICH CONTAIN f2N*, LIKS ¢EN<CM*,

EN INCIDENT NEUTROM ENERGYy LAB=SYSTEM

EN=CM INCIDENT NEZUTRON ENRRGY, C-M-SYSTEM -
EN--NIN LOW LIMIT GF INCTIDENT MN~ENZFGY 2 ANGE, LAB~SYSTEM
EN-CM-MIN LOW LIMYIT OF INCYNZINT N=SNERGY RANGE, C-M~SYSTEM
EN--M&X HIGH LIMIT CF IMNCIDZMT N-EMERGY PANGE, LAB~SYSTEM

EN--CM=MAX - HIGH LIMIT CF IMCIDENT MN--ENERCY RAMGE, C=M=SYSTEM
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EMN=DUMMY DUMMY ENERGY. USED AS THE NUMERICAL EGUIVALENT
JF AN INCIDENT. NTUTREON SPRCTRUM WHERPE NG NUMERTICAL
ENERGY VALUE IS GIVEN 8Y THE AUTHCR

EN-=RCL TMCYDENT NEUTRAON EMELGY--RESOALUTICN

+EN-FEL +UNSYNMMETRIC EVERGY ==SOLUTICH

~EN-REL - UNSYMMETPIC EWERGY RESOLUTICN

EN-=ERR FRROK OF MONCCHROMATIC INCIDENT--NEUTRGN ENERGY OR

UNCERTAINTY GF THE CENTRAL ENERGY IN AN INZICENT
NFUTRCN=SPECTRIUM.

ZN--ERF 1 ENERGY ERROR, IF MIRZ THAM ONE ZRRAR IS GIVEN.
EXPLANATINDM UNDER 'ERR-ANALYS',

EN--ZRR 2 SECOND TNERGY TFRCOR, IF MOFE THAN ONE ERROR IS GIVENo
EXPLANATION UNDER TERR-ANALYS?

+EN-ERFR + UNSYMMITRIC ENEFGY -ERROR

~EN-CFR - UNSYMMETRIC Z=HERGY-ERROR

TN=NR4 MORMALIZATION SHERGY. T BRE USED WHEN A DATA SET IS

, NORMALIZED YO CNE ENERGY ONLY»
EN=RES RESONANCE ENERGY
SN--RES-EFR ERFIR OF RZSCNAMCE~EMERGY
YU ADLER MU IM ADLEK--ADLER RESOVANCE-AMNALYSIS, EQUIVALENT TQO
KESOMANCE ENERGY

= ENERGY OF OUTGNING PARTICLE, LAB-~SYSTEM

E~ CH EVCQGY OF QUTCGIING PARTICLE, C—M—-SYSTEM

c- NMIN an LIMIT QF CUTGCING~PARTICLE E=RANGE, LAB=SYSTEM
= CM-MIN LOW LIMIT OF QUTGOING-PARTICLE E=FAMNGE, C-M=SYSTZIM
Ee- MEX | HIGH LIMIT GF QUTGOIMG-PARTICLE E~RANGE, LAB=SYSTEM
Z= CH=MAX HICGH LIMIT OF DUTGOING~PARTICLE E<=RANGE, C=~N=SYSTEM
E=RSL CUTGOING=PAFTICLE ENTRGY=RESOLUTIGN

£= EFRR OUTGOTHG=PARTICLE EMERGY--ERROR

E~ £XC EXCITAT INN- ENERGY

€= gXC- MIN LOW LIMIT OF EXCITATICM=EMERGY

E=- EXC-MAX HIGH LIMIT OF SXCITATION-~ENERGY

E~tLvL LEVEL=ENERGY

E=~{VL-INXY INITVTAL CLEVEL aF GAMMA-TRANSITICON

= LVL-FIN FINAL LEVEL OF GAMMA=TRANSITICN

E=LVL—EFR LEVEL-ENERGY ERROR

S~LVL=MIN LOW SNERGY-LIMIT OF A DISCRETE LEVEL-GRCUP
E-LVL-VMAX HIGH ENERGY-LIMIT OF A DISCRETE LEVEL--GROUP
- Q@=VAL Q=VALUE

Q—-VAL—ERR Q-VALUE ERRQR

Q= VAL—MIN LOWEF-LIMIT OF Q=VALUE

Q=VAL MAX UPPESR LIMIT OF Q- VALUSZ

E~ CAIN GAIM IMN NZUTROMN ENERGY

€= GAIM-ERR ERROF QF GAIN IN NEUTRON ENERGY

E~CGD DECGREDATION IN NEUTRON ENERGY

g= 86D~ ERR ERROR OF DEGREDATION IN NEUTRCN ENEZRGY

ANG ANGLE, LAB-SYSTEM

ANG1 . ANCLE, DEFINITIOM SPECIFIED IN THE BIB=-SECTICN
ANG2 ANGLE, DEFINITION SPECIFIED IN THE BIB=SECTICN
ANG3 ANGLE, DEFINITION SPECIFIED IN THE BIB-~SECTICN
ANG-CH ANGLEy C~M-SYSTEM

ANG-MIN 1.C4 LIMIT OF ANGLE RANGE, LAB~SYSTEM

ANG-CM-MIN LOW LIMIT OF ANGLE RANGE, C-M-SYSTEM

AN G- MAX HIGH LIVIT OF ANGLE RANGE, LAB=SYSTEM
ANG~CM=MAX HICGH LIMIT OF ANGLE RANGE,; C=M-SYSTEM
ANG-RSL ANGUL AR RESOLUTION

i

ANG-ERFR ANGLE=~E RROR
cos COSINE OF ANGLE, ULAB=SYSTEM 2
€N 5-CH COSIHE OF ANGLE, C~M-SYSTEM

COS-MIN LOW LIMIT OF COSYNE=RANGE OF ANGLE, LAB=SYSTEM
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Cos~cHamRE 8

COR~rax
COS—CH-MAX
COs5—asl
COS—EFR
DATA

DATL-CM

DATA=AFRX
DATA-MIN
DATA—IPAX
L ATA—~ERR
CATA EER}

DATA-FRR2

+ DATA-ERF
DATA-ERR3

=~ DATA-ERFR
RATID

RATIO-MIN
RATI(-M AKX
RATIQO-FRP
RATIO-EFRL

RATIC-1:RER2

+RATTO ERR
~RATIO-ERR
STAND

STAND-ERF
STANDI

STAND2

S TANDL- EFK
S TAND2~ ERP
TEMP

T EMP-ERP
ELEMENT
MASS

HL

HL1

HL2

HL3 i
HL= SRR
HL1~SRR
HL 2~ ERE
HL3~ERR
FLAG

NUMBER

NUMBER-CM

LOW LIMIT OF COSINE=RENGE CF INGLEG,
HIGH LIMIT GF COSING-FANGZ OF LNCGLE,
HIGH LINVIT CE CNTINE-FANGE CF ANGLE,
COSINE OF AMGULAT RESCLUTICN

CCSIHE QF ANGLI~FFROR

C-M-SYSTEM
LAB-~-SYSTEV
C¥=SYSTEM

HEADING FOR COLUMN GIVING THZ QUENTITY SPECIFIED
UNDER *ISM—QUANT?
NATA GIVEN IN THE CENMTRE 0OF MASS SYSTEM

APPROXIMATE VALUE OF DATUM

LOW LIMIT OF CATUM

HIGH LIMIT CF DATUM

DATA-ERRIR, EXPLANATION TO BE GIVEWN UNDER 'ERR-AMALYS!

FIRST GCAT&L-ERRIR, TF MORE THAN GNE ERROR=-COL IS GIVEN,
EXPLANATION UNDER 'ERR—-ANALYS?

SECOND LATA-TRRAQR,IF MORE THAN ONE ERROR-COL IS GIVEN.
_ EXPLANATIGN UNDER "CRE=ANALYS!
+ UMSYMMETRIC DATA~ZRROR. SXPLANATN UMDER 'ERR=ANALYS'

THIRD DATL~EFPIR, IF MJRE THAN GANE ERRQR-COL IS GIV=Ne
EXPLANATION UNDRR *EPR=ANALYS® :

= UNSYMMETKIC DATA-EKKIR, EXPLANATA UNDER 'ERR-ANALYS®

HEADING FOR COLUMN GIVING THE RATID SPECIFIEC UNDER
VISG=QUANT 'y OR THE QUANTITY/STANCARD RATIC

LGW LIMIT OF RATIC 0

HIGH LIMIT CF RATIN

PATTO~EFROR

FIKST RRATYO~EFRANR, TF MORE THAN QNE PATIO--ERRCR IS

GIVEMe EXPLANATINN UMDIR 'ERR- AMALYS!

SECOMD RATIC—ESROR, IF MORE THAN ONE RATID-ERROR IS

GIVEN. EXPLAMATIOGN UNDE® 'ERR-ANALYS'

+UNSYMMETRIC RATIO-EREDR, EXFLANATN UNDER *ERR~ANALYS?

~UNMSYMMETEIC PATIO=SPROR. EXPLANATN UNDER 'EFR~ANALYS!

HEADING FOR CCLUMN GIVING THE NUFMERICAL VALUE ASSUMED
FOR THE 150- QUANT SPECIFIED UNDER 'STANDARD®

STAMDARD=ERRMR ‘“

FIRST STAMNARD-VALUS IF MORE THAN ONE IS GIVEN.
EXPLANATION UNDEP. *STANCARC!

SECOMD STANCARD-VALUE IF MORE THAN ONE
EXPLANATIGN UMDER ¢ STAMCARC!

ERROR OF FIRST STANCARD=VALUE

ERRO% OF SSCOND STANDARD-VALUE

SAVPLE TEMPERATURE

EFRROR"OF SAVPLE TEMPERATURE

I=NUMBER 0OF ELSEMENTS, FOR FISSTON=PRCDUCT YIELDS ONLY

A= NUMBER OF IS8ITOPES, FOR FISSIDA=PRUDUCT YIELDS "CNLY

HALF-LIFE OF RESIDUAL ‘NUCLEUS _

HALF-LIFE OF NJCLEUS SPECIFIEC IN THE BIB~SECTION

HALF~LIFE JF NUCLEUS SPECIFIED IN THE BIB-SECTION

HALF LIFE QOF NUCLFUS SPECIFIED IN THE BIB-~SECTION

EFROR OF HALF-LIFE OF RESICUAL MNLCLELS '

ERRQOR OF HALF-LIFE OF NUCLEUS SPECIFIED IN BIB=SECTION

ERROR "OF HALF=LIFE OF NUCLEUS SPECIFIEND IN BIB=SECTION

FRROR OF HALF-LIFE QF MUCLEUS SPECIFIED IN BIB~SECTION

FLAGe MEANING NF FLAGS GIVEN UNDER THIS HEADING TO BE
EXPLAINED IN BIB=SECTION UNDER 'FLAG!

IS GIVENe

(MUMBERS USED TO SPECIFY INLICES, ZeGoCOEFF-NUMBERS,

LEVEL=NUMEER S ETCe ,
COEFFICIENT-NUMBER OF LEGENDRE OR COSINE COEFFICIENTS
WHEN THE FIT HAS BEEN DEDUCSED FROM AN ANGULAR
DISTRIBUTION IN WHICH THE EMERGIES ARE GIVEN IN THE
CENTRE OF MASS SYSTEM ' 1
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SPINJ SPIN J GF RESPIANCES, STRERGTH-FLMCTIGHSy ETCo Annex 8
MOMOMT UM L ANMGUL AR MOGMEMTUM L OF KESONANCES, STREMGTH-F'S, ETC.
PARITY PARITY QOF RE5CNANICE
ST AT G STATISTICLL: WEIGHT FACTIR G 8 o
¥4I S¢C HTADING FOF A COLUMN WITH SUPPLEMSMTAEY INFCRMATION

FOR WHICH NO DATA-HREACING KEYWRPT HAS REEN DEFINZD,

SXPLANATYON TC BF GIVEN UNDER '*MISC-COL®' KEYWORD

MISCL FIPST MISCTLLANECUS CULUMN - I& MORE THAN ONE IS GIVEN
SAME USAGE AS —MISC-(SSE ABOVE) )

MI SC2 SECUND MISCELLANTOUS €OLUMN --1F MOST THAN ONE TS GIVEN
SAME USACE &S ~MISC-(SCE ARQVE)

M Sa3 TH{ED MISCTLLAYEAUS COLUMN «-IF MCRE THAN ONE IS GIVEN
SAME USAGE &S —MISC-(SSE ARMAVE)

MISCh FOURTH MISCELLANSOUS COLUMM ~1€ MORZ THAN OME IS GIVEN

SANE USAGZ AS —~MTSC-{3EE AEQVE)
NQOTE= *= IM COL,h6 IDINTIFIES TRISE KEYUOPDS WHICH MAY
BE USEC ONMLY FOR THDEPEMDENT VARIABLES.

ENDNDICTION 148
DICTICN : 25 130122 DATA UNIT KEYWORDS
ENDRICTICN 9f

ECY
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KFK Exfor reply

MEMO 4C-1/60

Date: June 9, 1975
From: C. L. Dunford

Subject: Four-Centres Repsonse to 4C-3/121 concerning the KFK Non-neutron
EXFOR.

The following discussion represents a consensus of opinion expressed at
the 11th Four-~Centres Meeting during the discussion of the KFK proposal for a
mon-neutron EXFOR, Most attention will be paid to the ISO-QUANT keyword and
its structure. However, other changes to the current EXFOR will be discussed.

It was strongly felt that no changes to the present EXFOR will be made
until new proposals are tested and justified. Therefore any non-neutron data
coded in EXFOR will be maintained as a separate library. However, it was re-
cognized that a single system is desirable in the long term. Therefore it was
felt that it may be necessary to correct old EXFOR entries for any format
changes. ‘

1, 1ISO-QUANT -~ The KFK proposal is not compatible with the current EXFOR.
It was felt that the philosophy of the KFK proposal was an improvement on
the present EXFOR system but required some modification.

a). The keyword '"REACTION" should be used to replace "ISO-QUANTY, 1ISO-
QUANT would disappear after conversion of old EXFOR entries.

b). Structure of thz coded information
(FLD1, (FLD2, FLD3), FLD4, FLD5, FLD6).

FLDl - Target nucleus coded as presently in EXFOR

FLD2 - Projectile coded using Dictionary 13. This dictionary must
be expanded to include heavier than incident 'alpha particles.
(eq. L17, Cl2, U238 etc.) Note that the atomic number is not
included as in FLDl.

FLD3 - Reaction using the reaction definition parts of Dictionary 10.
All codes like EL,INL,THT,ABS, ING etc would be used in this
field as single, 3 character codes. Reactions which are charac-
terized by the emission of one or more particles would use the
particle codes of Dictionary 13 separated by a delimiter (a
slash is recommended). An integer preceeding a particle code
would represent multiple emission of that particle.

NNP - (N; N/P)
NN -~ (N, 4N)
PP2N -~ (P, P/2N)
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FLD4 ~ Parameters and Functions combines parts of Dictiomary 10
with Dictionary 1l. Codes included in this field would be
ALF, NU, WID etc., from Dictionary 10 and adding CR{), TTY
etc.

FLD5 - Modifiers same as present EXFOR using Dictionary 12.

FLD6 ~- Particle same as present EXFOR using Dictionary 13.

c) Our modifications to the KI'K proposal are such as to permit heavy
ion reactions to be coded, permit multiparticle emission to be handled in a
machine readable way and eliminate redundancy (for example the final nucleus
is not necessary to code). If required, the final nucleus should be given
with the keyword RESID~NUC.

EXAMPLES
(39-Y-89 (P,N) 40-ZR-89, CR{) KFK
(39-Y-89, (P,N), CR®) PROPOSED
(39-Y-89 (P,P2N) 39-Y-87M, CR®) KFK
(39-Y-89 (P,P/2N), CRp, MS) PROPOSED
(39-Y-89 (P,P5N) 39-Y-84, CR{) KFK
(39-v-89, (p,P/SN), CR@) PROPOSED
(8-p-16, (N,EL), WID/RED) PROPOSED

2. PART-DET -~ KFK proposal is reasonable but we propose that the particle de-
tected appear first and the nucleus follow so that the change from current
EXFOR is a simple addition instead of an insertion. It also seems reason-
able that the quantity described in the keyword be the first piece of coded

information.
EXAMPLES
(40-ZR-89,. AR,DG) comment 1 + 2 KFK
(AR, 40-ZR-89) comment 1
(DG, 40-2R-89) comment 2 PROPOSED
(39-Y-87M, DG) KFK
(DG, 39-Y-87-M) PROPOSED

3. FACILITY Under present EXFOR rules of coding, only in exceptional circum-
stances would the lab code for a facility be different for the lab code of
the institute. We could accept the KFK proposal to add a lab code field
under FACILITY, but ., it should be used only if different from INSTITUTE.
Multiple facilities 1f appropriate must be coded as FACILITY (DYNAM, 1USAANL)
(SYNCYC, 1CANMCG)

4. STANDARD - Only one keyword either STANDARD or MONITOR should be finally
adopted. MONITOR is almost unused in neutron physics except in the phrase
“"flux monitor", I am not familiar with the terminology on these words in
other branches of nuclear physics. Eventual use of both will be confusing.
We suggest that the keyword STANDARD* be uscd.
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5. Arca code =~ We will have to do something about the assiynment of area
codes., With the eventual demise of the SCISRS translation series 5-§ will

be available. But what happens if the number of centers becomes greater
than 97

6. MISC - The use of multiple MISC columms to code various sums and ratios
of cross sections is not a good practice (see 60001003) and is illegal
in EXFOR. Each should be coded properly in a separate subentry or in a
single subentry using the "multiple ISO-QUANT'" concept.

)
/}/ /L ia. J.t_[xmcx

S. Pearlstein

1h

Distribution: L. Lesca (5 copies)
J.J. Schmidt (5 copies)
V. Manokhin (5 copies)
NNCSC
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Second_version of the KFK CFND Exfor KFK Exfor rev.
ALTER CHARGED PARTICLES, KARL SRUHE 00000010
DICT 2 00000020
*CQMMENT 1)ISO-QUANT,CMPO—QUANT AND NUC-QUANT ARE NOT USED IN THE 00000030
* CASE OF CHARGED PARTICLE INDUCED REACTIONS. THESE 00000040
* KEYWORDS ARE REPLACED BY 'REACTION'. 00000050
* 2)*PART-DET* IS OBLIGATORY, BECAUSE THE PARTICLE DETECTED 00000060
* IS IN GENERAL NOT QBVIOUS FROM *REACTION'. THE DECAY 00000070
* PROPERTIES OF THE DETECTED PARTICLES SHOULD BE GIVEN 00000080
* UNDER 'DECAY-DATA'. 00000090
* 3)THE HALF-LIFE SHOULD BE GIVEN UNDER 'DECAY-DATA' AND 00600100
* NOT UNDER "HALF-LIFE*. 06Q0G110
* 4)THE PRODUCT NUCLEUS SHOULD BE MENT IONED UNDER 00000120
* TREACTION' AND/OR *PART-DET' BUT NOT UNDER *RESID-NUC'. 00000130
REACTI®RN  KEYWORD + CODED INFORMATIGN IN PARENTHESES 0OBL IGATORY 0000C140
FOR CHARGED PARTICLE INDUCED REACTIONS. 00000150
UP TO 7 SUBFIELDS (SFL{SF2,SF3)SF4,SF5,SF6ySFT) 0000C16C
SF1 TARGET NUCLIDE Z-S-A(-MX)} (SEE 'ISO-QUANT') 00000170
" ® SF2 PROJECTILE ( SEE DICT 13) 000001 80
g Q  SF3 OUTGOING PARTICLE(S) (SEE CICT 13) 0000C 190
Y  SF4 PRODUCT NUCLIDE Z-S-A(-MX){SEE 'ISO-QUANT') 000002 00
3 &  SF5 QUANTITY MEASURED (SEE DICT 10) 000006210
9 SF6 MODIFIER (SEE DICT 12) 00000220
Y S SFT CLASSIFICAT ION ({SEE DICT.12) 00000230
X SF1,SF2,SF3,SF4,SF5 AND SF7 OBLIGATORY. A FREE TEXT 00000240
3 9 EXPLANAT ION HAS TO BE ADDED, IF ONE OR MORE OF THESE 00000250
Q& 2 SUBFIELDS ARE BLANK. . 00000260
% 0 SUBFIELD 6 IS OPTIGNAL 00000270
~5 U THE RULES FOR COMBINAT IONS OF DIFFERENT OUTGOING 00000280
¢y PARTICLES OR PRODUCT NUCLIDES ARE SIMILAR TGO THE RULES 0000C290
< 9 APPLICABLE IN *ISO-QUANT®. DIFFERENT TYPES OF 00000300
¥ QUTGOING PARTICLES IN SF3 MUST BE SEPARAT ED BY BLANKS, 00000310
E.G. A P 2N. IF SFS, SF6 OR SF7 CONTAIN MORE THAN 00000320
CNE CODE A SLASH IS USED FOR SEPARATION. ¢000G330
ADD-RES KE YWORD OPTIONAL. FREE TEXT OR CODED INFORMATION IN 00000340
PARENTHESES PLUS FREE TEXT 00000350
MONI TOR KEYWORD OBLIGATORY EXCEPT WHEN NOT RELEVANT. CODED 00000360
INFORMATION UP TO 13 SUBFIELDS IN ®ARENTHESES PLUS 0000 0370
FREE TEXT. 00000380
SF1 ACCESSION NUMBER OF MONITOR REACTION IN EXFOR 00000390
FILE 00000400
SF2 TO SF5 MONITOR REACTICON, NOTATIGCN AS GIVEN 00000410
IN 'REACTION® SF1 TO SF4. 00000420
SF6 FIRST AUTHOR OF PUBLICATION, ADDITIONAL AUTHDRS 00000430
ARE NOTED BY +. EXAMPLE, LANGE+, 00000440
SF7 TO SF1l OR SF12 REFERENCE, NOTATION AS GIVEN IN 00000450
'REFERENCE?. 00000460
NEXT SUBFILED {SF12 OR SF13) OPTIONAL INFORMATION 00000470
ABOUT THE DATA, AS EVALUATED OR RECOMMENDED DATA. 00000480

(SEE DICT 12) 00000490
PART-DET  THIS KEYWORD MAY CONTAIN (IF NOT OBVIOUS FROM 00000500
YISO-QUANT') SEVERAL SUBFIELDSy GIVING EITHER THE 00000519
NUCLIDE OBSERVED AND THE TYPE(S) OF RADIATION 00000520
DETERMINED QR THE PARTICLE(S) DETECTEC. IF KEYWORD 00000530
PRESENT, THEN CODED INFORMATION IN PARENTHESES 00000540
: OBLIGATORY. SEE DICT IONAflY 13, 00000550
DECAY-DATA “EYWORD OPTIONAL. IF KEYWORD PRESENT, THEN CODED 00000560
INFORMAT ION IN PARENTHESES OBLIGATORY. THE SUBFIELDS 00000570
ARE SEPARATED BY COMMAS (SFlySF2y eeee ) 00000580

SF1 NUCLIDE Z-S-A(-MX) (SEE 'ISO-QUANT®)

00000590
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KFK Exfor rev.

REL-REF

%COMMENT
k-3

&*

%*

DICT
1USASTB
1USANAL
2JAPNI I
DICT

NC

NC/ A

NC/B

PPS/A

PRS/ A

DICY

CERN-

DICTY

CRG

TTY

FCR
FY

PY

DICT
B8 IN

SF2 HALF-LIFE {— ERROR)e EXAMPLE ,17.3HR-0.3HR,
OR ¢17.3HR,
SF3 TYPE OF RADIATION (SEE DICT. 13)

SF4 ENERGY OF RADIATION IN KEV
'SF5 ABUNDANCE OF RADIATION PER DECAY
SFeee SF3,SF4 AND SFS5 MAY BE REPEATED AS QFTEN AS
NECE SSARY
FREE TEXT OPTIONAL.
KEYWORD CPTIONAL. CODEC INFORMATION UP T3 8 SUBFIELDS
IN PARENTHESES PLUS FREE TEXT.
IN SF1 THE REASON FOR CITING THE REFERENCE IS GIVEN
{SEE DICT. 20). IF THE CODE *N' IS USED A FREE TEXT 1S
CBLIGATORY.
SF2 FIRST AUTHOR OF PUBLICATION,
ARE NOTED BY +,
SF3 TO SF8 REFERENCE, NOTATION AS GIVEN IN "REFERENCE'
THE KEYWORD 'REL-REF' REFERS TO PUEBLICATIONS WHICH
ARE RELEVANT TO AN ENTRY OR A SUBENTRY, FOR INSTANCE
TO THOSE PUBLICATIONS WHICH ARE INCLUBED IN AN
EVALUATION.

ADDITIONAL AUTHORS

3
{STATE UNIVERSITY OF NEW YORK,
{FERMI NATIONAL LAB.,BATAVIA,
{NIIGATA UNIV.s NIIGATA)

STGNY BROOK,
ILL INOIS)

N.Y)

374
5
(NUOVO CIMENTO) NUOVO CIMENTO SER.1C
STARTING WITH VOL.1{1955) UNTIL VOL.39 NO.4 (1965])
(NUOVO CIMENTO A} NUOVD CIMENTO SECTION A,SER.LC
STARTING WITH VOL.40 NGO.1{1965) UNTIL VOL.70{1970)
SER.11 STARTING WITH VOL.1{1971)
(NUOVO CIMENTO B) NUOVD CIMENTO SECTION BysSER.:O
STARTING WITH VOL.40 NO.1{1965) UNTIL VOL.70{1970)
SER.11 STARTING WITH VOL.1{1971)
UNTIL VOL.61(48) AND FRCM VOL.71(58)
(PROCPHYS.SOC.{LONDON)SECT.A) PROCEEDINGS OF THE
PHYSICAL SOCIETY,LONDCN,SECTION A
EXISTING VOL.62 JAN.1949 - VOL.70 DEC.1957
(PROC.ROY .SOC.s LONDONy SER.A) PRUCEEDINGS OF THE
ROYAL SOCIETY,LONDCNsSERIES A, MATHEMATICAL AND
PHYSICAL SCIENCES

2ITY 296

21Ty 298

299
2ITY 1
2

401
2UK 402

2UK 415

6
(CERN EURQP.ORG.FOR NUCL.RES.} CERN EUROPEAN
ORGANIZATION FOR NUCLEAR RESEARCH

2I2ZCER 264

10

{CROSS SECTION)} CRJSS SECTION FOR THE FORMATICN OF THE

SPECIFIED PRODUCT NUCLIDE OR THE SPECIFIED REACT ION-

TYPE {(XsY)o®

{(THICK-TARGET-YIELD) THICK-TARGET~YIELD FOR THE

SPECIFIED PRODUCT NUCLIDE

{FISSION CROSS SECTION)

{FISSION YIELD) INDEPENDENT, CUMULATIVE AND TOTAL CHAIN
YIELD SEE MODIFIER (DICT 12)

{PRODUCT YIELD) IN CASE OF CHARGED PARTICLE REACTIONS
THIS CODEWORD IS USED WHENEVER CRO, TTY, FCR OR FY
CANNOT BE APPLIED, E.G. AVERAGE CROSS SECTIGON FCR A
LIMITED ENERGY RANGE. EXPLANATORY FREE TEXT IS
‘OBLIGATORY.

12

BINARY 46

00000600
00000610
00000620
00000639
00000640
00000650
000006€0
00000670
00000680
00000690
00000700
0oooc710
00000720
0000C730
00000740
00000750
00000760
00000770
00000780
00000790
00000800
00000810
00000820
00000830
00000840
000c0850
00000860
0000GC870
00000880
00000890
0000GC9cCO
00000910
0000C920
0000€9320
00000940
00G0Cs9s0
00000960
00000970
0000098¢
0000C990
d0c010¢o
00001010
00001020
00001030
00001040
00001050
0000 1060
00001070
00001080
00001090
00001100
00001110
00001120
00001130
00001140
00001150
00001160
00001170
00001180



IND
CUM

#C OMMENT
*
*COMMENT
EXP

THEO
EVAL

RE COM
DICT

XR
COMPLEX

EC
SF
DICT
coMpP

CURVE

CPX-CURVE

DICT
HILAC
IsocycC
SYNCYC
DICT
RANGE
DECAY
IRAT
ANGD

E

c

N
DICT
REC

HEJET
CHSEP
ASEP
SITA
STTA
INTB
EXTS
EDEG

MONSEP
MONMIX

18

21

13

16

INDEPENDENT YIELD OF THE PRODUCT NUCLIDE VIA DIRECT 56
FORMATION ONLY
CUMULATIVE YIELDy I[.E. YIELD CF THE PROCUCT NUCLIDE
VIA DIRECT FORMATION AND RADIOACTIVE DECAY
THE MODIFIER IND AND CUM ARE USED FOR ALL KINOS OF
NUCLEAR REACTIONS.
CODEWORDS FGR CLASSIFICATION 60
EXPERIMENTAL DATA '
CALCULAT IONS BASED ON THEORY
EVALUATED DATA
RECOMMENDED DA TA
[X-RAYS} 17
[UNDEFINED OUTGOING PARTICLES) IF THE AUTHOR DOES NOT 26
STATE THE KIND AND NUMBER OF THE OUTGOING PARTICLES
IN CHARGED PARTICLE INDUCED REACTIONS CR IF AMBIGUITY
EXISTS IN RESPECT TO THE REACTION TYPES INVOLVED
{ELECTRON CAPTURE)} .~
{SPONTANEOUS FISSION)
DATA OBTAINED FROM PUBLICATION BY THE COMPILER, 33
CHECKED, BUT NOT APPROVED BY THE AUTHOR
TABULAR DATA OBTAINED FROM A CURVE WITH A DATA-POINT
READER
DATA OBTAINED FROM A CURVE WITH A DAT A-POINT READER 37
BY K.F.MCGOWAN ET AL., PUBLISHED IN
CRNL-CPX-1 (1964} FOR PRODUCT ION OF MN,FE,CO.
ORNL-CPX-2 (1964} FOR PRODUCTION OF NI,CU.
NUCL.DATA,Al {1966) FOR PRODUCTION OF LIsBE,B
NUCL.DATA,A2 (1966) FCR PRODUCT ION OF C.
NUCL .DATA,A3 (1967) FOR PRODUCTION OF N,O.
(HEAVY ION LINEAR ACCELERATOR) 6
(ISOCHRONOUS~CYCLOTRON) 8
{ SYNCHROC YC LOTRGN) 9
ADDITIONAL RESULTS / RELATED REFERENCES
{RANGE OF RECOILS MEASURED)
(DECAY PROPERTIES OF THE PRODUCT NUCLIDE)
{ISOMERIC RATIOY)
{ANGULAR DISTRIBUTICN)
REFERENCE USED IN THE EVALUATION
CRITICAL REMARKS
NOTE, SEE NEXT FREE TEXT
{CROSS SECTIONS OR YIELDS DETERMINED BY THE CDLLECTIGN 15

OF RECOILS)

(COLLECTION BY HE-JET)

{CHEMICAL SEPARAT ION)

{SEPARATION BY MASS SEPARATOR}

{SINGLE TARGET IRRADIATIONS)

{STACKED TARGET IRRADIATICNS)

{IRRADIATIONS WITH INTERNAL BEAM)

(IRRADIATIONS WITH EXTERNAL BEAM)

{ENERGY-DEGRADATION BY FOILS) ENERGY-DEGRADATION OF THE
BEAM BEFORE HITTING THE TARGET ARRANGEMENT

{SEPARATE MONITORFOIL)

(MIXED MONITOR) MONITOR AND TARGET COMBINED AS CHEMICAL
COMPOUND OR MIXTURE OR MONITOR REACTION HAS THE SAME
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00001190
00001200
00001210
00001220
00001230
00001240
00001250
00001260
00001270
00001280
00001290
00001300
00001310
00071320
00001230
00001340
00001350
00001360
00001370
000v1380
00001390
000014C0
00001410
00001420
00001430
00001440
00001459
00001460
00001470
00001480
00001490
gocois5co
00001510
00001520
0000153¢
00001540
00001550
00001560
00001570
00001580
00001590
00001600
00001610
00001620
00001630
00001640
00001650
00001660
0000167¢C
00001680
00001690
000017400
00001710
00001720
00001730
00001740
00001750
00001760
00001770
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KFK Exfor TevVer aGET NUCLIDE AS THE REACTION GIVEN UNDER 'REACTION'®.

BC INT {BEAM CURRENT INTEGRATED) CODEWORD USED ONLY IF VALUES
' GIVEN IN THE DATA SECTION ARE BASED ON THIS

MEASUREMENT

DICT 22

GEMUC {GEIGER MUELLER COUNTER)

SID (SI-SOLID-STATE DETECTOR).

LI SCIN {LIQUID SCINILLATION COUNTER]

ARCOI {ANNIHILATION RADIATICON COINCIDENCE CCUNTER)

10CH (IONISAT ION CHAMBER)} FOR ALPHA-MEASUREMENT

COIN {COINCIDENCE COUNTER ARRANGEMENT)

DICT 23

GAREA {PHOTOPEAK—AREA ANALYSIS)

INTANG (INTEGRATION OF ANGULAR DISTRIBUTICN)

DICT 24 .

*COMMENT  THE MEANING OF THE CODE *EN' SHOULD BE EXTENDED TO

* YENERGY OF INCIDENT PROJECTILEs LAB-SYSTEM'. THIS

* EXTENSION SHOULD ALSO APPLY TO THE OTHER CODEWORDS,

* WHICH CONTAIN 'EN', LIKE YEN-CM'.

MISC3 THIRD MISCELLANEOUS COLUMN —IF MORE THAN ONE IS GIVEN

SAME USAGE AS —-MISC-(SEE ABOVE)
MISC4 FOURTH MISCELLANEOUS COLUMN -I1F MORE THAN ONE IS GIVEN
SAME USAGE AS —MISC-{SEE ABOVE)

DATA HEADING FOR COLUMN GIVING THE QUANTITY SPECIFIEC
UNDER *ISO—-QUANT® OR 'REACT ION?

RATIO HEADING FOR COLUMN GIVING THE RATID SPECIFIED UNDER

) ¥ ISO-QUANT' OR ‘'REACTION', OR THE QUANTITY/STANDARD

SUM HEADING FOR COLUMN GIVING THE SUM SPECIFIED UNDER

*REACTION®

SUM-ERR SUM-ERRGR. EXPLANAT ION UNDER ?ERR—ANALYS?®

+SUM-ERR +UNSYMME TRIC SUM-ERROR. EXPLANATION UNDER ' ERR-ANALYS?®
-SUM—-ERR ~UNSYMMETRIC SUM-ERROR. EXPLANATION UNDER C*ERR-ANALYS®
ENDDICTION

ENDALTER

138

102

00001780
00001790
000018G0
00001810
00001820
00001830
00001840
00001850
00001860
00001870
00001880
00001890
000019C0
00001910
00001920
00001920
00001940
00001950
00001960
00001970
00001980
00001990
00002000
00002010
00002020
00002030
00002040
00002050
00002060
60002070
00002080
00002090
00002100
00002110



ENTRY
SUBENT
8I8
TITLE

AUT HOR
INSTITUTE
REFERENCE
MET HOD
FACILITY
DETECTOR
SAYPLE

ERR~ANALYS

ANALYSIS
STATUS
HISTORY
ENDBIB
NOC GMMON
ENDSUBENT
SUBENT
818
REACTION
PART-DET
CECAY-DATA
ENDBIB
NOCOMMON
DATA
EN
MEV
16.3
20.8
2249
25.9
28.5
33.6
36.7
39. 6
42.5
ENDDATA
ENDSUBENT
SUBENT
818
REACTION
PART -DET
DECAY-DATA
ENDB I8
NOC OMMON
DATA
EN
MEV
18.6
20.8
21.9
22.9
24.8

60002 750904
60002001 750904
12 16

SAMPLE ENnTRY

MEA SUREMENT AND EQUILIBRIUM STATISTICAL-MODEL
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6000200000001
6000200100001
6000200100002
6000200100603

CALCULATION OF EXCITATION FUNCTIONS OF THE AU-197{A,XN) 60002001 00004

REACTIONS IN THE ENERGY RANGE FROM 16 TO 103 MEV
(H.E.KURZ, E.WsJASPER, KeFISCHER, F.HERMES}

{2GERBON]}

(JsNP/A+1685129,71) (KARLSRUKME CPMD BxFoR
SECOM) VERSIioN

(STTAy EXTB)

(I SOCYC,2GERKFK)
({GEL1T)
(7T9~AU-197)

THE ERRQORS ESTIMATED FCR THE CROSS SECTIONS ARE LESS
THAN 10 PER CENT AND THOSE FOR THE ENERGY ARE LESS

THAN 1 MEV

‘GAREA)

{COMPsCURVE)

{750127C 1ML
16 4]
19 0

60002002 750904

3 3

{(79-AU~-197(A,N)81-TL.~-200:CROy yEXP /THED)
{81-TL~200,DG)
{81-TL~200926¢ 1HR yDGy 3684 y0a 94)

3 0
2 10
DATA
MB
1.3
7.9
20.3
235
18.3
10.8
7.3
Se4
4.5
3.3
12
20 0
60002003 750904
3 3

(79-AU~-197{A 42N) B1-TL-199+CRO++EXP/THEQ)
{81-TL-~199, DG}
[81-TL-199,7.5HRyDG+208++0.119)

3 0
2 15
DATA
MB
11.
85«
152.
200.
390.

6000200100C05
6000200100006
£€00020014Q0C0Q7
6000200100008
60002001 00009
6000200100010
6000200100011
6000200100C12
6000200100013
6000200100014
6000200100015
6000200100016
6000200100017
6000200100018
6000200100019
6000200100020
6000200199999

333€000200200001

6000200200002
6000200200003
6000200200004
6000200200005
6000200200€06
6000200200007
6000200200008
6000200200009
6000200200010
6000200200011
6000200200012
6000200200013
600020020001 4
6000200200015
6000200200016
6000200200017
6000200200018
6000200200019
6000200200020
6000200200021
6000200299999

3336000200300001

6000200300002
600020030000 3
6000200300004
6000200300005
6000200300006
6000200300007
6000200300008
6000200300009
€000200300010
6000200300011
6000200300012
6000200300013
6000200300014
6000200300015
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25,9
26 .7
28,5
29 .5
32.9
3e.1
39,1
42
47 .4
52.4
ENDDATA
ENDSUBENT
SUBENT
BIB
REACTI ON

PART-DET
DECAY—DAT A

ENDBIB
NOCOMMON
DATA
EN
MEV
29.5
32.9
36.1
39.1
42.
47 .4
5244
6l.5
ENDDAT A
ENDSUBENT
SUBENT
BIB
REACTION
PART-DET
DECAY-DATA
ENDBIB
NOC OMMON
DATA
EN
MEV
39.1
42 .
44.8
49.9
5G9.3
67.8
T7.4
86.2
ENDDAT A
ENDSUBENT
SUBENT
BIB
REACTION
PART-DET

396.
540.
654.
650.
450.
203.
107.
71.
50.
37.5
17
25 0
60002004 750904
3 6
{(79—-AU-~197T(Ay3N)B1-TL-198-M,CRO, y EXP/THEQ) +
(79-AU-197T(A,3N)BL-TL—-198-GCRO,EXP/THED) )
{81-TL-198—-M,DG)
{81-TL-198-G+DG)
(81-TL-198—-M,1.9HR,DG,587.,0,602)
(81-TL~198-Gy5.3HR DG 4676.,0.09)

6 0
2 8
CATA
M8
131.
546.
918.
1071.
870.
410.
231
130.
10
21 Q
63002005 750904
3 3

{79-AU-197{A4P 3N)BO-HG-197—-M,CRO, EXP/THEC)
{(80-HG-197-M,0G)
{80-HG—197-M,23.8HRyDGy134.,0.419)

3 Q
2 : 8
DATA
M8
l.6
3.2
6.7
23.1
5849
66.2
63.1
52. 6
10
18 0
60002006 750904
3 -3

(79-AU-197(A,4N)81-TL-197,CRO,yEXP/THED)
(81~TL-197,DG)

6000200300C16
6000200300017
6000200300018
6000200300019
€0002C0300cC20
6000200300021
6000200300022
6000200300C23
6000260300024
60002G0300¢C25
6000200300026
6000200399996

3336000200400C01

600020040G002
6060200400003
6000200400004
€000200400C05
6000200400006
6000200400007
6000200400008
6000200400009
€£€0002004006C1C
6000200400011
6000200400012
€000200400012
6000200400014
€000200400C15
6000200400016
6000200400017
6000200400018
6000200400019
60002C0400020
6000200400021
6000200400022
6000200499999

33360002005003001

€000200500C02
6000200500003
6000200500004
6000200500005
6000200500006
6000260500C07
6000200500008
6000200500009
€00G6200500010
6000200500011
€00¢200500012
6000200500013
6000200500014
6000200500015
6000200500016
€000200500C17
6000200500018
6000200500019
6000200599999

3336000200600001

6000200600C02
6000200600003
6000200600004



DECAY-DATA (81-TL—197,2.8HRyD6y152410411,06Gy308.40.054)

ENDBIB 3 0
NOCOMMON
DATA 2 13
EN DATA
MEV MB

40.3 199.

43. 632.

45.7 1106.

50.7 1065.

53. 796«

55.2 58l.

57.6 392.

59.8 275.

62. 197.

G64. 157.

66. 135.

68. 122.

T0. 114.
ENDDATA 15
ENDSUBENT 23 ]
SUBENT 60002007 750904
818 3 6

REACTION ((79-AU-197{A,5N) B1-TL~196—-M,CROy yEXP/THEC) +
(79—-AU-197(Ay5N181-TL-196-G,CRO,+EXP/THED))
PART/DET (81—-TL-196—-M,DG!}
. (81-TL—-196-G+DG)
DECAY-DATA (81-TL-196-My1.4HRy DGy 6954y 0.905)
(81-TL—196-G+1.8HR DG y611le0.164%}

ENDBIB 6 0
NOCOMMON
DATA 2 i3
EN DATA
MEV MB

45.7 50.

50.7 26l.

53. 540.

55.2 852.

57.6 1076.

59.8 1137.

62. 981.

64. 862.

66. 694.

68. 536.

70. 442.

79.3 226.

86.1 lol.
ENDDATA 15
ENDSUBENT 26 0
SUBENT 60002008 750904
B 1B 4 7

REACT ION (79-AU=197(A,6N)81-TL-195,CRO,+EXP/THED)
PART—DET (81-=TL-195,D0G) -
_ DECAY-DATA (81-TL-195,1.2HR30G+562.,:0.083)

COMMENT THE GAMMA-ABUNDANCE IS AN ESTIMATED VALUE ONLY.
ERRORS OF THE CROSS SECTIONS ARE THEREFORE PRESUMABLY
HIGHER THAN STATED IN ERR-ANALYS. (COMMENT BY THE

COMPILER)
ENDB IB 7 0
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6000200600005
6000200600006
6000200600007
6000200600008
6000200600009
6000200600010
6000200600011
6000200600012
6000200600013
6000200600014
6000200600015
6000200600016
6000200600017
6000200600018
6000200600019
6000200600020
6000200600021
6000200600C22
6000200600023
6000200600024
€000200699999

3336000200700001

€000206700002
6000200700003
6000200700004
6000200700005
6000200700006
6000200700007
6000200700008
6000200700009
6000200700010
6000200700011
€000200700C12
6000200700013
600020070001 4
6000200700015
6000200700016
6000200700C17
6000200700018
6000200700019
6000200700C20
€000200700021
6000200700022
6000200700023
€00020C700024
6000200700C25
6000200700026
6000200700027
6000200799999

333¢000200800C01

6000200800002
6000200800003
6000200800004
6000200800005
6000200800006
6000200800007
6000200800008
6000200800009
6000200800010
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NOCOMMON
DATA 2 10
EN DATA ,
MEV M3
59.8 61.
62, 266.
64, 560.
66, 672.
68, 850.
70. 94 3.
T73.7 828.
79.3 608.
82 .7 500.
86.1 374.
ENDDATA 12
ENDSUBENT 24 0
SUBENT 6Q002009 750904
BIB 3 3
REACTION (79-AU-197(As7N)8 L-TL~194-M,CROy, EXP/THED )
PART-DET ( 81-TL-194—M,DG)
DECAY~DATA (81-TL-194-My33MINyDG1749« 90eT43DG3735440.26)
ENDBIB 3 0
NOCOMMON
DATA 2 10
EN DATA
MEV MB
73,7 &8.
77.5 181.
81. '96.
84,4 371.
87.8 398.
91. 413.
94,2 423.
97.3 321.
100.3 315.
103.3 286.
ENDDATA 12
ENDSUBENT 20 .0
SUBENT 60002010 750904
BIB 4 6
REACT ION (79-AU-197{A,8N)81 TL-193,CR0O»EXP/THED)
PART-DET {81-TL~193,D6)
DECAY—DATA {(81-TL-193y23. MIN4DGy325.+0.13)
COMMENY THE GAMMA-ABUNDANCE WAS ESTIMATED. THE ERRORS OF THE
CROSS SECTIONS ARE THEREFORE PRESUMABLY LARGER THAN
GIVEN IN ERR-ANALYS. (COMMENT BY THE COMPILER)
ENDBIB 6 0
NOCOMMON
DATA 2 6
EN DATA
MEV M8
87.8 65.
91. l161.
94,2 252.
97.3 28 6.
100.3 295.
103.3 2T1.
ENDDATA 8
ENDSUBENT 19 (1]
ENDENTRY 10 0

6000200800011
6000200800012
6000200800013
6000200800014
6000200800015
6000200800016
€000200800017
6000200800018
6000200800C19
600020080002¢C
6000200800021
6000200800022
6000200800023
€€00200800024
6000200800C25
6000200899999

3336000200900001

6000200900002
6000200900003
6000200900004
6000200900005
6000200900008
6000200900007
6000200900008
6000200900009
6U0020090001 0
6000200500011
6000200900012
6000200900013
6000200900014
6000200900015
€000200900016
6000200900017
6000200900018
6000200900019
6000200900020
6000200900021
6000200999999

3336000201000001

6000201000002
6000201000003
6000201000004
6000201000005
6000201000006
6000201000007
6000201000008
6000201000009
6000201000010
6000201000011
6000201000012
6000201000013
6000201000014
6000201000015
6000201000016
6000201000017
6000201000018
6000201000019
6000201000020
6000201099999
6000299999999



CAJaD CPND Exfor entries

AUTHOR

INSTYITUY
REFERENCE

FACILIYTY
COMMENT

DETECLTOR
FERRwANALYS

ANALYSYS
SYATYS
COMMENT
ENDBIB
NOCOMMON
ENDSUBENT
SUBENT
8IB

REACTION
SAMPLE
PARY<DETY

METHOD
ENDBIE
NOC OMMON
DATA

EN

MEV

ENDDATA
ENDSYBENT
SUBENT

BIB
REACTION
METHOD
SAMPLE
FARTeDEY

ENDBIB

203 KEV PHOTONSaO 775 PER DECAY
7 .

SEmzErorSorSISazEsms=== 117
70001 750623 ormex 11 7000400000001
70003001 T30623 CEND pror7000100100001
t {9 7000100100002
EXITATION FUNCTIONS FQR (PyN)» AND (P,AN)<REACTIONS 7000100100003
ON CADMIUMIS I1SQ073pPS 7000100100004
(B, Ay SKAKUN,A,P KLYUCHAREV,; YU,N,RAKIVNENKD, 7000100100005
15AiROMANY) 7000100100006
(4cCPUFT) 7000100100007
(J,12ZV,39,24,75) T7VeAKAD, NAUK SSSR,SER,FIZ,, 7000100100008
Ve39,P 24 1975, 7000100100009
(MILAC,)4CCPUFT) 7000100300010
OF COMPILER,WE USER (MILAC),BECAUSE DICTIONARY 18 760010010001 ¢
WAVE NOT WORD FOR PROTON ACCELERATOR, 7000100100082
(SCIN,NAJCR) 7000:00100043
UNCERTAINTIES INcLuUDE RANDOM ERROR OF PMOTOPEAK-AREA  70001001000%d
AND DECAY CURVE ANALYSIS AB WELL AS SISTEMATIC 7000100100045
ERRORS ASSOCIATED wiTH COUNTER EFFICIECIES AND 7000100100016
SPREAD IN BEAM ENPRGY, ERRORS IN DECAY SCHEME ARE NOT 7000100100017
INCLUDED, 7000100100048
(GARE ) 700010010009
(COMP) 7000100100020
OF COMPILER,ACCELERATORS! EMAX @ AND 2% MEV 700010010008%
19 7000100100022
7000100100023
22 7000100196999
70005002 150623 7000100200004
U 7 7000100200002
(4BeCDel 10(P,NYUymIN®L1109U00N=g10M,CRO) 7000100200003
91,5 PER CENY 1i0=cDd 7000100200004
(uGeINw$10,D6) MALFeLIFE 69 MIN 7000100200005
657 KEV PHOTONS,{,0 PER DECAY 7000100200006
(49« INe$ 10M,DG) WALP=LIFE 4,9 HR 7000300200007
BBS KEV PHOTONS,0,93 PER DECAY 7000100200008
(STTA,INTB,BCINT) 7000100200009
7 7000300200010
70001002000
3 12 7000100200012
DATA DATA=ERR 7000100200013
(T} MB 700010020008¢
108, 12,0 7000100200045
168, 5y, 7000100200086
2so0, 18, 70001C0209017
312, 93,¢ 7000100200088
A YT 102, 7000300200019
5907, 179, 7000100200020
Sad, 163, 7000400200021
262, 79, 7000100200022
tub, iz, 7000100200023
102, 30,3 7000100200024
73, 21,9 7000100200028
64, 19,2 7000100200026
16 : 7000300200027
26 7000100299999
70001003 730623 7000300300001
4 Y 7000300300002
(4BaCDel 10(P,2N)U9=INwi09sU9«INe109M,CRO) 7000100300003
(SITA,INTB,BCINT) 7000300300004
94,% PER CENT {10mCD 700010030000%
tuoeINsi00M,D6) WALFOLIFE 1,3 MIN 7000100300006
658 KEV PHOTONS,1,0 PER oecav 7000300300007
(49°INe109,D6) MALF=LIFE 4,3 HR 7000100300008
7000300300009

7000100300010
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A

NOCOMMON  grgapt
DATA 3 9
EN DATA DATA=ERR
MEV MB MB

13,7 {05, 21,

15,2 171, 74,8

i1, 611, 102,

17,7 558, {12,

18,3 604, 121,

19, 638, 127,

19,7 668, 133,

20,3 660, 132,

20,9 672, 134,
ENDDATA 11
ENDSUBENT 23
SUBENT 70001004 750623
B1B 4 e
REACTION  (UBwCDw1i1(P,N)4QuIN=111,CRO)
METHOD \87TA)INTB,BCINTY
SAMPLE 93,9 PER CENT {{{aCD

PARTDET  (USeINe1{1,D6)  HALFeLIFE 2,81 O
172 KEY PHOTONS,1,0 PER DECAY #
247 KEV PMOTONS,1,0 PER DECAY

6

ENDEBIB
NOCOMMON
DAYA 3 Y.
EN DATA DATA=BRR
MEV MB MB
4,3 4,6 0,69
5,2 27,% 4,13
5,9 66,6 10,
6,7 134, 20,2
7.3 226, 13,8
8, 300, 5,
8,8 377, 56,5 -
Q. aso' 6“.5
9,8 489, 12
11,8 696, 104,
13,7 48y, 72,
19,2 2%0, 17,8
i7, 140, 21,
18,3 82, 12,3
19,7 T2, 10,8
20,9 61, 9,145
ENDDATR 18
ENDSUBENT e9
SUBENT 70001008 750823
8ls 4 7
REACTION (UBwCDw il (P, 2N)UYINo] 1 0+U9uIN={{0M,CRO)
METHOD (8TTA,INTB,BCINTY
SAMPLE 93,9 PER CENT {i11aCD

PART=OEY (U9« INw{i0,DG) HALFaLIFE 69 MIN
687 KEV PHOTONS, {,0 PER DECAY
(U9=INe110M,DG) WALF=LIFE 4,9 HR
S85 KEV PHOTONS, 0,95 PER DECAY

ENDBIB 7

NCQCOMMON

DATA 3 7
EN DATA DATAeERR

7000800300041
7000100300012
7000100300043
7000300300084

7000100300045
7000100300046
7000100300017
7000400300048
7000800300019
7000100300020
7000800300021
7000100300022
7000100300023
7000100300024
7000100399999

7000100400001
7000100400002
7000100400003
7000100400004
7000800400005
7000100400006
7000400400007
7000400400008
7000400400009
7000100400010
7000100400041
7000100400042
7000100400013

7000100400014
7000100400018
7000100400016
7000100400047
7000100400048
7000100400019
7000100400020
7000100400021
7000100400022
7000100400023
7000800400024
7000100400025
7000100400026
7000100400027

7000400400028
7000800400029
7000400400030
7000300499999
7000100500004
7000100500002
7000100500003
7000100500004
7000100500008
7000100500006
7000100500007
7000400500008
7000100500009

7000300500040
7000100500011
700010050001&
7000100500043



ME

.l e B -8 &

000~ e
N NG

20,9
ENDDATA
ENDSUBENT

SUBENTY
BIB
REACTION
METHOD
SAMPLE
FARYOET

ENDBIB
NOCOMMON
DATA

EN

MEV

20,9
ENDDATA
ENDSUBENT
SUBENT
BIB
REACTION
METHOD
SAMPLE
PART=DEY

ENDBISB
NOCQMMON

DATA
EN

x

m
O N ra 4o bt sa g a0 L
DO O ®~8Nlem

m™m
4
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MB Me CATaD
17, Sat CPND Exfor
332, 100,
628, 188,
714, 214,
790, 237,
917, 274,
718, 216,
0
21
70001006 780623

d 7
(UBoCDul 12(P,NIUOaINm i 2¢U9=]INa{I2M,CR0)
(SIYA,INTB,BCINTY
04,9 PER CENT {12e€D
(U9 INel 12M,D6) HALF=LIFE 21 MIN
157 KEYV PHOTONS,1,0 PER DECAY
(LOeINw112,06) HALFeLIFE 14,4 MIN
617 KEV PHOTONS,;0,099% PER DECAY
7

3 17
DATA DATA®ERR
MB MB
17, S,.1
$3, 18,9
96, 28,8
163, 48,9
220, 66,
324, 95,2
375, 112,58
483, 148,
S44, 163,
600, 180,
680, 204,
uzge, 128,
298, 88,5
190, S7,
135. ‘W.U
110, 33,
96, 28,8
19
31
70008007 750623
u 6
(4BeCDei §2(P,2N)U9eINe111,CRO)
(BYTA,INTB,BCINTY

94,9 PER CENT {{2ecD
{U9INe111,06) WALPSLIFE 2,82 O
172 KEV PHOTONS,§,p BER DECAY
207 KEV PHOTONS,y,0 PER DECAY

6

3 7
DATA DATASERR
M8 MB
17, 2,54
332, i%,6
6e8, 94,
711, {07,
790, 118,
917, 138,
718, 107;
o

7000100500014
7000100500015
7000100500016
7000800500017
7000800500018
7000100500019
7000100500020
700010050002
7000100500022
7000100599999

790010060000
7000100600002
7000100600003
7000100600004
7000100600005
7000100600006
7000100600007
7000100600008
7000100600009
7000100600010
7000100600011
7000100600012
7000100600013
7000100600084

700080060001
7000100600016
7000100600087
7000100600018
7000100600019
7000100600020
7000100600021
7000100600022
7000100600023
7000100600024
70001006000R%
7000100600026
7000500600027
7000100600028
7000100600029
7000100600030

. 7000800600031

7000100600032
7000100699999
7000100700001
7000100700002
7000100700003
7000100700004
7000100700008
7000100700006
7000100700007
7000100700008
7000100700009

7000800700080
7000100700011
7000100700012
7000100700013
7000400700044
7000100700015
7000100700016
7000100700017
7000100700018
700010070001%
7000100700020
70001007000&¢



ENDSUBENTY

SUBENTY
818
REACTION
METHOD
SAMPLE
PARTeDET

ENDB1B
NOCOMMON
DATA
EN
MEV

Se

Se9
6,9%
743
7:8
8,8
S
10,9
13,;%
1Sg2
1647
18,3
1958
20 g9
ENDDATA

ENDSUBENT
SUBEN?
B8
REACTION
METHOD
BAMPLE
PARTDEY

ENDBID
NOCOMHON
DATA

EN

MEV
1249
14,
15,6
17
18,3
19,7
2049
ENDDATA
ENOSURENTY
SUBENT
1.3
REACTION
METHOD

BAMPLE
PARTeDET

PLAG
ENDBID
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20

70001008 750623
5

4
(4UBeCDe 113 (P,N)UQLIN®{13IM,CRO)
(SITA,INTB,BCINTY
90,2 PER CENT 1{3acD
(U9eINei{3M,DG) HALFeLIFE 99,4 MIN
393 KEY PHOTONS, 1,0 PER DECAY

s

3 19
DATA DATA®ERR
MB MB
4,6 0269
11,3 a7
29, 4,38
5’. 8,88
109, 16,3
127, 10}
{40, 21
s‘. ala
26, 3.9
16, el
14, 241
1]. 1.95
14, 251
17
34
Yooo01009 750623
4

(4BeCDei i3 (P,2N) 49e2No 240Nl {2M,CRO)
(SITA,INTB,BCINT)
90,2 PER CENT {i3ucD
(U9eINe{12M,DG) WALPeLIFE 21 MIN
{87 KEV PHOTONS,§,0 PER DECAY
(U9eINe112;DG) WALFeLIFE 14,4 MIN
517 KEV PHOTONS,0,0%95 PER DECAY
Y

b ?
DATA DATAERR
B MB

23, 1!7;

75§, 2!.,

920, 273,
1108, !Sa‘
1056, ll"

084, 29.'

917, 274,

9
el
7000101g 780623
(U8eCDeltU(P,N)UQaIN®} 1UM,CRO)
(8TYTA,INTB,BCINT)

97,3 PER CENY 114D
(U9=INs1 UM, D6) WALPeLIPE 80 D
192 KEV PHOTONS, 0,969 PER DECAY
(15) UPPER (L IMIT

3

7000100799999

7000100800001
7000100800002
7000100800003
7000300800004
7000100800005
7000100800006
7000100800007
7000800800008
7000100800009
7000100800019
7000100800011
7000300800012
7000100800013
7000100800014

7000100800049
7000100800016

7000100800017

7000100800018
7000100800019
7000100800020
7000100800024
7000100800022
7000100800023
7000500800024
7000100800025
7000100800026
7000100800027
7000100800028

7000100899999
7000100900001
7000100900002
7000400900003
7000100900004
7000100900008
7000100900006
7000100900007
7000400900008
70001009000Q09
7000100900040
7000100900011
7000100900012
7000100900013

7000100900014
7000100900015
7000100900016
7000100900017
7000100900018
7000800900049
7000100900020
7000100900021
7000100900022
7000100999999
7000101000001
700010100000
7000108000003
7000401000004

7000108000005
7000104000006
7000108000007
7000301000008
7000101000009



NOC OMMON
DATA

EN

MEV

19,

20,9
ENDDATA
ENDSUBENT
SUBENT
BIB
REACTION
METHOD
SAMPLE
PARTDEY

ENDBIB
NOCOMMON
OATA

EN

20,9
ENDDATA

ENDSUBENT
SUBENY
Bif
REACTION
METHOOD
SAMPLE
PARTeDEY

ENDBIB
NOCOMMON
DATA

EN

MEV

~Negurnne
- o o®ow
ol ~& O P3N

9.
11,5
13,5
15,2
1637

4 7
DATA DATASPRR  FLAG
MB MB NOeD1IM
0.1 0.1 l‘
29, 4,38
150, 22,9%
270, 40,8
226, 33,9
41, 628
6y, LTY ]
9
20
700010131 750623

] L
(UBuCDel1U(P,2N)y9=2INv§13M,CRO)
(S7T‘|!NIB.BCIN1’
97,3 PER CENY 18decD
(U9« INwi i1 IM,D6) MWALFeLIFE 89,4 MIN
393 KEV PHOTONB, 1,0 PER DECAY

8

3 i1
CATA DATA=ERR
MB “e
18, 2.7
7“‘ ‘l.l
88, 13,2
201, 30,
183, 27,2
204, 30,8
179, 26,8
190, e8,%
162, 24,4
190, 8,5
103. 2!.!
13
23
70001042 7506!:
[}

(48oCD=11b (P NIUOIN®|L16M)CRO)
(STT4, INT@,BCINT)
90,5 PER CENT 136eCD |
(USeINai16M,DG) HALPeLIFE SU MIN
1293 KEV PHOTONS,§,88 PER DECAY +
2112 KEV PHOTONS, 0,15 PER DECAY

6

3 {5
DATA DATA®ERR
] Me
1.8 2:2%
6,7 (s
20, 3,
37, 5,99
b‘. ql!!
85' 12.7
123, 13'0
147, 2!'
90. 15.5
37, 5,55
ed, 3.6
i8, 2,7
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7000101000010
7000101000011
7000101000012
7000101000043
7000101000014
7000101000085
7000101000016
7000101000047
7000108000048

7000101000049
7000101000020
7000101000023
7000101039999
7000101300008
7000101100002
7000101100003
7000101400004
7000101100905
7000301100006
7000101100007
7000101100008
7000401100009
7000101100010

7000108100014
7000103100042
7000101100043
7000101100044
7000504300045
7000108100016
7000401100047
7000101100048
7000401100049
7000401100020
700010110002}
7000308100022
7000804100023
7000101100024

7000101199999
7000303200004
7000804200002
7000104200003
7000101200004
7000101200005
7000401200006
7000301200007
7000101200008
7000101200009
7000401200040
7000401200014
7000101200012
7000101200043

7000101200044
7000101200045
7000301200046
7000101200017
7000401200018
7000401200049
7000401200020
700040120002}
7000101200022
7ogoxotaoooa!v
7000101200024
7000301200025
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18,3
19,5

20,9
ENDDATA
ENDSUBENT
SUBENT
Bld
REACTJION
METHOD
SAMPLE
PARTeDET

ENDB IR
NOCOMMON
DATA

EN
MEY

ENDSUBENT
ENDENTRY

s, 2.4
14, 2.4
1%, 2,25
17
28
70001013 750623
4 5

(UBwlCDmiib (P, 2N) Yy9e INs| {8M, LRO)
(STYTA, INTB,BCINTY

90,9 PER CENT tlescD
(i9«INe{{8M,DG) WALF=LIFE 4,5 HR
335 KEV PHOTONS, 0,9% PER DECAY

S
3 7
DATA RDATA®ERR
MB -]
19%, 29,4
289, 43,y
39, 48,
287, 434 ¢
279, Gi{,9
auy, Joauy
210, 3,8
°
17
13

7000101200026
7000101200027

7000101200048
7000101200029
7000801299999
T700030130000¢
7000301300002
7000101300003
7000301300004
7000101300005
7000101300006
7000101300007
7000101300008
7000101300009
7000401300010

7000301300044
7000101300042
7000401300043
7500401300044
7000108300015
7000301300046
7000101300047
70003013000¢8
7000101300019
7000801300040
7000401399999
7000199999999



ENTRY
SUBENT
81B
TITLE

AUT MOR
INSYITUY
REFERENCE
FACILITY
MONITOR

DETECTOR

ERR=iNALYS

ANALYS 1S
METHOD
BTATYS
SAMPLE
ENDBIB
NOCQMMON
ENDSUBENT

SUBENTRY
818

REACTION
PART<DET

ENDBIB
NOC OMMON
DATA
EN
MEV

8,1
(1,4

(3,5
17,0
19,2

ENDDATA

ENDSUBENT

SUBENY

BIB

REACTION

PARTeDETY

ENDBIB
NOC OMM ON
DATA

EN
ME

Hee <
e

i
A
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CPND Exfor
7000¢ 15074t
700020014 130748
12 21

(YIELDS FOR 1SOYAPES BA«l3I3M AND BAw#i33,ISOMER'S
RATIOS IN REACTIANS C8ei33(P,N)BA=133IM,6 AND
CSwi33(D,2N)BA=133IM,G)

(P P BMITRIEV,G 4A,MOLIN, MV, PANARIN)

(4ccPFEI)

(J,AE,35,61,73) ATOMNAJA ENERGIJA V,35,P,61,1973
(CICLO,UCCPFEI) gPmAXm22,1,EDMAXS22,5 MEV
(29eCU6S(Ds» 2N) 30u2ZNehS)P P, DMITRIEV,N N, KRASNOV,
ATOMNAJA ENERGYJA,V,i8,P,184,1965
(29+CUebS(PyN)30e2NwbS) N N, KKASNOV,P,P ,DMITRIEV,
ATOMNAJA ENERGIJA,v,20,P,S57,1966

(SCINSNAJCR)

UNCERTAINTIES INCLUDE RANDOM ERROR OF PHOTOPEAK=AREA
AND DECAY CURVE aANALYSIS A8 WELL AS SISTEMATIC
ERRORS ASSOCCIAYTED WITH COUNTER EFFICIECIES AND
SPREAD IN BEAM ENPROY, ERRORS IN DECAY SCHWEME ARE NOT
INCLUDED, '
{GAREA)
(SITA,EXTR,EDEG JMONSER,CHEER)
(COMP)
TARGETS = CS(GL) AND CS(NO3)

21

22
70002002 730711
2 3
(5SeCSel3I(P,N)Spupi=133,TTY)

(S6BAe{33,0G6) WALFuLIFE 7,2YR
1564382 KEV PHOTONS,0,77 PER DECAY

3
3 6
DATA OATAERR
MKK/MIKAYMR MKK/MKA wHR
0,05S 0,008
0,24 0,036
0,39 0,099
0,508 0,077
0,5% 0,08%
0,568 0,061
]
16 i
70002003 150741 g

) 3
(SSeC8e133(P,N)SeapA=gI3M,TTY)
(S6eBAe{3IM,D6) WALP=LIFE 138,90 WR
276 KEV PHOTONS,0,17 PER DECAY

3

3 6
DATA DATAeERR
MKK/MKA® MR MKK/MKAwHR
28, ‘349
174, 26,72
31y, 46,8

7000200000001
7000200100003
7000200{00002
7000200100003
7000200400004
7000200100009
7000200100006
7000200400007
7000200400008
7000200100009
7000200100010
7000200100014
7000200100012
7000200400013

7000200100014

7000200100048
7000200400016
7000200400087
7000200400018
1000200100019
7000200100020
7000200400021
7000200400022
7000200100023
7000200100024
7000200100025
7000200199999

7000200200001
7000200200002
7000200200003
7000200200004
7000200200008
7000200200006
7000200200007
7000200200008
7000200200009
7000200200010
1000200200011
7000200200012

7000200200013
7000200200014
7000200200018
700020020001 6
7000200200047
70Q9200299999
7000200300001
7000200300002
7000200300003
7000200300004
7000200300008
7000200300006
7000200300007
7000200300008

7000200300009
70002003000{ 0
700020030004 ¢
7000200300012
7000200300053
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17,0

19,2

22,1
ENDDATA
ENDSUBENT
SUBENT
30
REACTION
PART=DET

ENDBIB
NOCOMMON
DATA
EN
MEV
9,1
12,4
14,1

16,6

19,8

22,4
ENDDATA
ENDSUBENT
SUBENT
B18
REACTION
PART=DET

ENDBIE
NOCOMMON
DATA
EN
MEV
0,1
{2.4
14,1
16,6
19,8
22,4
ENDDATA
ENDSUBENT
ENDENTRY

438, 65.8
4ro, Tia
8
16
70002004 750711
e 3

(SSeCSwi33(D,2N)54eBAe]13IIM,TTY)
(S6wBA=II3IM,D6Y WALF=LIFE 38,9 HR
276 KEV PMDTONS,0,17 PER DECAY

3
3 &
DATA DPATAwERR
MKK/MKA#HR MKK /MK AaHR
105, 13,9
49, 70,
B&0, t3o,
1348, 202,
2060, 3o,
2370, 3Ss,
L}
16
70002008 750711
3

2
(S5Sel8e133(D,2N)KaaBAei{33,TTY)
(S6=BAw]33,DG) HALFeLIFE 7,2 YR
31564382 KEV PHOTONS,0,77 PER DECAY

3
3 6
DATA DATAsERR
MKK/MKA®HR MKK/MpsHR
0,114 0a01F
°|as 0.075
0,387 0013
t.16 0,18
1,84 0,27
2.2 0033
8
16
]

7000200300044
7000200300015
7000200300016
7000200300017
7000200399999
7000200400001
7000200400002
7000200400003
7000200400004
7000200400005
7000200400004
700020400007
7000300400008
7000200400009
7000200400010
7000200400011
7000200400012
7000200400013

7000200400014
7000200400015
7000200400016
7000200400017
7000200499999
7000200500001
7000200500002
7000200500003
7000200500004
7000200500005
7000200500006
7000200500007
7000200500008
7000200500009
7000200500040
7000200500011
7000200500012
7000200500013
7000200500014
7000200500015
7000200500016
7000200500017
7000200599999
7000299999999
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KFK CPND Exfor 3.)
ALTER CHARGED PARTICLESs KARLSRUHE

DICT 2

*COMMENT 1) 1S0O-QUANT s CVFD-QUANT AND NUC-GUANT ARE NOT USED IN THE

* CASE OF CHARGEC PARTICLE INDUCED REACTIONS. THESE

* KEY WORDS ARE RERLACED 8Y ' REACTION'.

* 2)THE PARTICLE OR NUCLIDE DETECTED MUST BE EVIDENT EITHER FRQOM
* "ISC~GUANT ¢y P*REACTICN®, *PART-DET®*, OR *'DECAY~-DATA®',

* 3)THE KALF-LIFE SHCULD BE GIVEN UNDER *DECAY-CATA' AND

* NOT UNDER f*HALF—LIFE'e.
*
*x
R

4 )THE PRODUCT NUCLEUS SHOQULD BE MENTIONED UNDER

*REACTION®* AND/OR *PART-DET®' BUT NOT UNDER *RESID-NUC*.
EACT ION KEYWCRD + CCCEC INFORMATION IN PARENTHESES OBLIGATORY

FOR CHARGED PARTICLE INDUCED REACTIGNS.

UP TO 9 SUBFIELLS (SF1(SF24SF3)SF4,SFS,SF6+SF7+SFB,sSFI)

SF1 TFARGET NULCLIDE Z-S—A(=MX) (SEE *ISO-QUANT')

SF2 FROJECTILE (SEE DICT 13)

SF3 OUTGOING PARTICLE(S) (SEE DICT 13)

SF4 PRODUCT NUCL IDE Z-S~A(-MX )(SEE *ISO-QUANT?®')

SFS BRANCH

SF6 GQUANTITY MEASURED (SEE DICT 10)
SF7 PARTICLE

SF8 MDDIFIER (SEE DICT 12)
SF9 CLASSIFICTATIGN (SEE DICTe12)

THE SUBFIELDS ARE OSLIGATORY IF RELEVANTe. A FREE TEXT

EXPLANATION HAS T0 BE ADDED, IF ONE OR MORE OF THESE

SUBFIELDS ARE ELANKa

THE RULES FOR CONBINATIGNS COF DIFFERENT QUTGCING

PARTICLES OR PROCUCT NUCLIDES ARE SIMILAR TO THE RULES

APPLICABLE IN 'ISC-QUANT'e DIFFERENT TYPES GF

OUTGOING PARTICLES IN SF3 MUST BE SEPARATED BY + ,

EeGe 2N+P+Ae IF SFS TO SFS CCNTAIN MORE THAN

ONE CODE A SLASH IS USED FOR SEPARATION. :
FACILITY THE FIRST SUBFIELD GOF THE KEYWORD GIVING THE TYPE OF THE

FACILITY (SEE CICTe 18) IS CBLIGATORY EXCEPT WHEN NOT

RELEVANTes THE SECGND SUBFIELD GIVING THE LOCATION OF THE

FACILITY (SEE CICTe 3) IS OPT IONAL. CODED INFORMATION IN

PARENTHESES AND/CR FREE TE XTe

ADD-~RES KEYWCRD *ADDITICANAL RESULTS! QOPTIONAL. FREE TEXT QR CUDED
INFORMATION IN PARENTHESES PLUS FREE TEXT (SEE DICTe 20).
MONI TOR KEY WORD OBLIGATORY EXCEPT WHEN NOT RELEVANT. CODED

INFORMATION UP TQ 13 SUBFIELDS IN PARENTHESES PLUS

FREE TEXTe

SF1 TO SF4 MONITOR REACTION, NOTATION AS GIVEN
IN 'REACTION' SF1 TO SF4 e

SFS AGCESSION NUMBER OF MONITOR REACTIGN IN EXFOR
RILE

SF6 FIRST AUTHOR OF PUBLICATION, ADDITIONAL AUTHORS
ARE NOTED BY +e EXAMPLEs LANGE+,

SF7 TO SF11 OR SF12 REFERENCE, NOTATION AS GIVEN IN
' REFERENCE® o

NEXT SUBFIELC (SF12 CR SF13) OPTIONAL INFORMATION
ABOUT THE CATAs AS EVALUATED OR RECOMMENDED DATA.
(SEE DICT 12)

RAD-~DET KEYWORD AND CODEL INFORMAT IGN IN PARENTHESES ARE 0OBLIGATORY
IF THE NUCLICE OBSERVED IS NOT 0BVIOQUS FROM *REACTION' OR
*DECAY=DATA'e THE FIRST SUBFIELD GIVES THE NUCLIDE AND THE
ADDITIONAL SUBFIELDS THE TYPES OF THE RADIATION QBSERVED.
(SEE DICTe 132), )

IF KEYWORD PRESENT THE DATA FOR OBSERVED RADIATION HAS TO
BE GIVEN UNDER .f.CECAY=-DATA®",

DECAY-DATA KEVWORD OPTIONAL . IF KEYWORD PRESENT, THEN CODED
INFORMATION IN PARENTHESES CBLIGATORY. THE SUBFIELDS
ARE SEPARATELC BY COMMAS (SF1sSF2s eecee )

SF1 NUCLIDE Z-S=A(~MX) (SEE * ISO—-QUANT?')
SF2 HALF-LIFE



126
Annex 12

SF3 TY.PE OF RACIATION (SEE DICT. 13)
SF4 ENERGY OF RACIATION IN KEV
SF5 ABUNDANCE OF RADIATION PER DECAY
SFeeev SF34SF4 AND SFS5 MAY BE REPEATED AS OFTEN AS
NECESS ARY
FREE TEXT OPTICNAL.
REL -REF KEYWORD OPTICNALe CODED INFORMATION UP TO 8 SUBFIELDS
IN PARENTHESES PLULS FREE TEXT.
IN SF1 THE REASON FOR CITING THE REFERENCE IS GIVEN
(SEE DICTe 2C)e IF THE CCDE *N* IS USED A FREE TEXT IS
OBLIGATGRY «
SF2 FIRST AUTHOR OF PUSLICATION, ADDITIGNAL AUTHORS
ARE NOTEC BY +.
SF3 TO SF8 REFERENCE, NOTATICN AS GIVEN IN *REFERENCE®
*COMMENT THZ KEYWORD *REL-REF* REFERS TO PUBLICATIONS WHICH

% ARE RELEVANT TO AN ENTRY OR A SUBENTRYs FOR INSTANCE

* TQ THOSE PUBLICATIONS WHICH ARE INCLUDED IN AN

% EVALUATION.

DICT 3

1USASTSB ( STATE UNIVERSITY OF NEW YORK, STONY BROOKs NeY)

1USANAL {FERNI NATICONAL LAB«+BATAVIA, ILLINOIS)

2JAPNII (NIIGATA UNIVes NIIGATA)

pICT S

NC (NUOVO CIMENTO) NLUOVO CIMENTC SERe10 2ITY
STARTING WITE VOL «1(1955) UNTIL VOL39 NDe4 (1565)

NCZA (NUOVO CIMENTC A) NUOVO CIMENTO SECTION A+SERe10 2ITY

STARTING WITH VOL4C NO1(19€S) UNTIL VOL.70(1970)
SERell STARTING WITH VOL1(1971)
NC/8 (NUOVO CIMENTC E) NUOVO CIMENTO SECTION BsSER.10 21Ty
STARTING WITH VOL 40 NO1(1S€S) UNTIL VOL.70(1970)
SERe11 STARTING WITH VOL1(1971)
UNTIL VOLe61(48) AND FROM VOL«71(58)
PPS/A (PROCPHYS «SCC+(LONDON)SECT«A) PROCEEDINGS OF THE 2UK
PHYSICAL SOCIETY.LONDONLSECTION A
EXISTING VOLe62 JANe1949 —~ VOL.70 DEC.1957
PRS/A (PROC.ROY «S0Ce, LONDON» SEReA) PROCEEDINGS OF THE 2UK
ROYAL SOCIETY ,LONDONsSERIES A,MATHEMATICAL AND
PHYSICAL SCIENCES

DICT 6
CERN~ (CERN EUROP «ORGesFOR NUCL eRESe) CERN EUROPEAN 2ZZZCER
ORGANIZATION FGR NUCLEAR RESEARCH
DICT 10
SIG (CROSS SECTICN) CROSS SECTICN FOR THE FORMATION OF THE
SPEGIFIED PRODUCT NUCLIDE OR THE SPECIFIED REACTION-
TYPE (X,Y)a
TTY (THICK-TARGET—~YIELD) THICK-TARGET-YIELD FOR THE
SPECIFIED PRCDUCT NUCLIODE
FY (FISSION YIELD) INDEPENDENTs CUMULATIVE AND TOTAL CHAIN
YIELD SEE VMCDIFIER (DICT 12}
PY (PRODUCT YIELD) IN CASE OF CHARGED PARTICLE REACTIONS
THIS CODEWGRD IS USED WHENEVER CROs TTY, FCR OR FY
CANNOT BE APPLIEDs EeGe AVERAGE CROSS SECTICN FOR A
LIMITED ENERGY RANGEe. EXPLANATORY FREE TEXT IS
OBLIGATORY .
DICT 12
BIN B8 INARY
IND INDEPENDENT YIELD COF THE PRODUCT NUCLIDE VIA DIRECT
FORMATION ONLY
cUM CWMULATIVE VYIELDs IeEe YIELD CF THE PRODUCT NUCLIDE

VIA DIRECT FORMATION AND RADIOACTIVE DECAY
*COMMENT THE MODIFIER IND AND CUM ARE USED FOR ALL KINDS OF

* NUCLEAR REACTIONS.
*COMMENT CODEWORDS FOR CUASSIFICATION
EXP EXPERIMENTAL CATA

THEO CALCULATIONS EASEC ON THEORY
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EVAL EVALUATED DATA

RECOM RECOMMENDED CATA

DICT 13

XR (X=-RAYS)

X (UNDEFINED GULTGOING PARTICLES) IF THE AUTHOR DOES NOT

STATE THEE KINC AND NUMBER OF THE OUTGDING PARTICLES
IN CHARCED PARTICLE INDUCED REACTIONS GR IF AMBIGUITY
EXISTS IN RESPECT TO THE REACTION TYPES INVOLVED

EC (ELECTRON CAPTLRE)
SF (SPONTANEOQUS FISSION)
DICT 16
comp DATA OBTAINEC FROM PUBLICATION BY THE COMPILER,
CHECKEDs BUT NOT APPROVED BY THE AUTHOR
CURVE TABULAR DATA OETAINED FROM A CURVE WITH A DATA-POINT
READER

CPX-CURVE DATA OBTAINEC FROM A CURVE WITH A DATA-POINT READER
BY KeéeReMCGOWAN ET ALess PUBLISHED IN
ORNL-CPX-1 (1964) FOR PRODUCTION OF MNsFE.COs
ORNL-CPX-2 (1564) FOR PRODUCTION OF NIsCUe
NUCL-sDATA, Al (19€6) FOR PRODUCTION OF LI.BE,B
NUCL ¢DATA,A2 (1S€EE) FOR PRCDUCTION OF Coe
NUCL +DAT A, A3 (19€7) FOR PRODUCTION OF N,sOs

DICT 18

LINAC (LINEAR ACCELERATOR)

1S0CYC ( ISOCHRONOQUS-CYCLGTRON,AVF=CYCLCTRCN)

SYNCYC (SYNCHRGCYCLCTRCN)

DICT 20 ADDITICNAL RESULTS / RELATED REFERENCES

RANGE (RANGE OF RECOILS MEASURED)

DECAY (DECAY PROPERTIES CF THE PRCDUCT NUCLIDE)

IRAT (ISCMERIC RATIO)

ANGD ( ANGULAR DISTRIBLTION)

E REFERENCE USED IN THE EVALUATION

C CRITICAL REMARKS

N NOTEs SEE NEXT FREE TEXT

DICT 21

REC (CROSS SECTICNS OR YIELDS DETERMINED BY THE COLLECTION
OF RECQGILS)

HEJET (COLLECTION BY HE-JET)

CHSEP (CHEM1CAL SEFARATION)

ASEP ( SEPARATION BY MASS SEPARATOR)

SITA (SINGLE TARGET IFRRADIATIONS)

STTA ( STACKED TARGET IRRADIATIONS)

INTB (IRRADIATIONS WiTH INTERNAL BEAM)

EXTB ( IRRADIATIONES wlTH EXTERNAL BEAM)

EDEG (ENEGGY-DEGRACAT ION BY FOILS) ENERGY-DEGRADATION OF THE
BEAM BEFORE HITTING THE TARGET ARRANGEMENT

MONSEP (SEPARATE MCNITORFOIL)

MONMI X (MIXED MONITCR) WONITOR AND TARGET COMBINED AS CHEMICAL
COMPOUND OR MIXTURE OR MONITOR REACTION HAS THE SAME
TARGET NUCLIDE :AS THE REACTION GIVEN UNDER *REACTION®.

BCINT (BEAM CURRENT INTEGRATED) CODEWORD USED ONLY IF VALUES
GIVEN IN THE DATA SECTICN ARE BASED ON THIS
MEASUREMENT

DICT 22

GEMUC (GEIGER MUELLER .COUNTER)

ARCOI (ANNIHILATICN RADIATION COINCIDENCE COUNTER)

I10CH (IONISATION CHAMEER)

CO1IN (COINCIDENCE COUNTER ARRANGEMENT)

DICT 23

GAREA ( PHOTOPEAK—-AREA ANALYSIS)

INTANG (INTEGRATION OF ANGULAR DISTRIBUTION)

DICT 24

*COMMENT THE MEANING QF THE CODE *EN* SHOULD BE EXTENDED TO
* *ENERGY OF INCIDENT PROJECTILEs LAB-SYSTEM'e THIS
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* EXTENSION SHOULC ALSO APPLY TO THE OTHER CODEWORDS,

* WHICH CONTAIN YEN', LIKE ®*EN-CM?',

DAT A HEAD ING FOR COLUMN GIVING THE QUANTITY SPECIFIED
UNDER *ISO-GLANT®' CR *REACTICN®

RAT IO HEADING FOR COLUMN GIVING THE RATIO SPECIFIED UNDER
"ISO~QUANT®* CR 'REACTION®*s CR THE QUANTITY/STANDARD

SUM HEAD ING FOR COLUMN GIVING THE SUM SPECIFIED UNDER
"REACTION®

SUM-ERR SUM-ERRORe EXPLANATION UNDER ®*ERR—=ANALYS?®

+SUM~-ERR +UNSYMMETRIC SUM~-ERRGRe EXPLANATION UNDER ' ERR—-ANALYS?®

-SUM-ERR =UNSYMMETRIC SUM-ERRORe EXPLANATION UNDER *ERR—-ANALYS?®

MONIT HEADING FOR THE COLUMN GIVING VALUES FOR THE MONITORa

ENDDICTION
ENDAL TER
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BROOKHAVEN NATIONAL LABORATORY ENDF

MEMORANDUM

- DATE: July 30, 1975

TO: Tack Force on Generalized
ENDF Format
FROM: C. L. Dunford

SUBJECT: Results of Task Force Meeting
July 15-16 at ORNL

I am enclosing a discussion of the organization of a generalized evaluated
nuclear data file, In particular, I will explore the definition of the logical
units of such a data file. At the same time, I will attempt to draw some
conclusions about the ENDF format as we had agreed to do at the meeting. The
final section of the enclosure will consist of some general statements about
the structure of these logical units. However, I will defer in detail to
Bob MacFarlane to prepare a discussion on this point, One general comment on
the future ENDF., If we are proceeding on the assumption that there exists
only one file, from which all special purpose evaluated data files will be
dexrived, then the concept of the General Purpose file consisting of only
complete evaluations must disappear. The evaluator would be responsible for
seeing that any new data entered is compatible with what currently exists
in the file,

er
Distribution:

R. Howerton
R. MacFarlane
S. Pearlstein
F. Perey

R. Roussin
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I. Background on File Organization

First, I would like to introduce the concept of a "key" which is
fundamental to all data base management systems. A key is a numeric or
alphanumeric descriptor which is used to define the contents of a logical
unit of information in the data base, A key or a combination of keys can
be used to define and retrieve sections from the data base. Therefore a set
of keys must be defined such that they are unique and comprehensive, 1In the
following sections, I will attempt to define a set gf keys for nuclear data.

II. Interpretation of Present Formats

The ENDF/B system can be interpreted as having three keys.
1., MAT - target nucleus
2, MF - property
3. MI - reaction or other quantity

The ENDL format which was proposed as a successor to ENDF/B has the
following keys.

1., 2zA - target nucleus

2. Yi - incident particle

3. Yo - outgoing particle whose property is being described
4, C - reaction or structure designator

5. I - reaction property

6. S -~ reaction modifier

7. Xi=1’4 - up to four parameters defined by §

It is clear from this comparison that ENDF/B is much to restrictive,
The only way to generalize ENDF without extreme difficulties is to expand
the meaning of the three keys as.I proposed in my December 1974 Memo. One
quickly runs out of integers if MAT stands for projectile, target, and
target state all at one time,

The ENDL system is far more comprehemsive using six independent and
one dependent key (Xi_1 4). The two major deficiencies of the ENDL system
R ]

is the lack of a key for the state of the target and the use of a dependent
key.

III. Keys Proposed for a Generalized ENDF/B

A large part of the Task Force Meeting was devoted to describing the
types of nuclear data to be considered, 1In general the bounds on the type
of information to be stored are:
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1, No complex projectile, that is one for which the state of
the projectile must be given.

2. Only information about the initial and final properties of
the nuclear system are important.
Within these restrictions, the following nine keys seem to be adequate.
1. Projectile
. Target nucleus
. Target nucleus excitation energy

Process identifier

2
3
4
5. Process modifier
6. Residual nucleus
7. Residual nucleus excitation energy
8. Product whose property is tabulated
9., Property being tabulated
Projectile - neutron, proton, electron, etc, or none,

Tarpet nucleus - isotope, element, compound or alloy (may be parent
isotope in radioactive decay data)

Process identifier - (?, Total), (?, 2p), (?, Xn), (3+ decay),
(0 decay) and such special information like resonance parzameters,
S(@, B) and level structure,

Process modifier - isomer production, cross section ratio etc,
(much restricted compared to ENDL's S-parameter)

Product whose property is tabulated - generally a light particle such
as ¥, neutron, B etc, but in the case of recoil spectra, it could
be a heavy nucleus,.

Property being tabulated - cross section, secondary distributions,
energy deposits, etc.

The meaning of the remaining three keys is obvious, It is clear that the
residual nucleus is redundant if projectile, target and reaction are known
(or if parent and decay mode are known). However, it is possible for a
process tc be complex or indeterminate in which case the residual nucleus
must be given. (See fourth example below,)

IV. Comparison of Proposed File Structure with Others,

key ENDF/B ENDL
1 No Yes (Yi)
2 Yes (MAT) Yes (ZA)
3 No (separate MAT) No
4 Yes (MT) Yes (C)

(cont'd)
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5 No (separate MT) Yes (S)
6 No Yes (S5=5)
7 No Yes (S5=5)
8 Partially (MF) Yes (Yo)
9 Yes (MF) Yes (I)

Serious difficulties can arisec when a single key is used to serve
several functions which is the case in general in ENDF/B, That fact is
one of the two major difficulties in generalizing ENDF/B,.

e

Y, Construction of keys

It is not clear to me in most cases whether the keys should be simple
alphanumeric codes or whether integer equivalents are preferable, For the
keys giving excitation energies, clearly a floating point number is required.
The process modifier and property keys should be integer equivalents.

We spent considerable time discussing the construction of the process
identifier., Although this discussion was very useful as an aid to exploring
the range of data types, I have reached the conclusion that our final
product was too restrictive, We will have to adopt a set of numerical
equivalents, As part of the organization of this table a way must be found
to tell whether a given particle is one of the products of a reaction.
ENDF/B does this in a primitive way (neutrons or no neutrons), ENDL is
somewhat better, but still breaks down when looking for a given charged
particle, Something like Table 3 of the ENDL documentation will need to
be constructed, perhaps using more digits to describe a multi-particle
final system. For example the reaction descriptor for

Neutron
! Deuteron
J Alpha 1

(y, nd 20 v) = 1366«Alpha 2

In the ENDL system the particle order in the reaction designator is
important, For example, (y,npy) is different from (y,pnY). If it is not
possible to determine anything but (y,np¥) + (y,pn¥Y) we must be able to
enter such a sum cross section easily, This can be done by using a '"Process
modifier" key which says '"particle order not known',

VI. Examples of Use of Keys

1, Fe (n,Tot) o(E)
/N/FE/O.O/TOT/ /1 1 | [

2. At (a,x£) o(E)
IN/MM-241/ 0486/X/ | [ 1 | [/

(cont'd)
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s do
3. o (p,p'Y) 6.13 Mev level excitation Eﬁg (E,D
Level do
/P/o-16/o'o/pY/Excitation/ 0-16/6.13/?/&)/
4. Ti(n,?) sc*® o(E)

/N/TT1/0.0/ |/ /SC-46/0.9/ /O(E)

5. NbPa(n,n'y) Isomer production 29 kev level O(E)
/N/NB-93/0,0/ny/5S098L . /NB-93/.029/ /O(E)

6. N (n,n'y) O(EE)
/N/NB-93/0.0/ny/ |/ [/ /v/G(E,E,,)

7. T B decay Y-spectrum

/ /™M-183/0.0/87/ |/ / /V/N(Ey)

8. Fe(n,p) Recoil spectrum

/N/Fe/0.0/p/ /| / /Fe/N(EFe)

Resonance parameters should be treated as an exception to the generalized
file structure. Each logical unit would describe several rather than a single
nuclear reaction,
9. P®°® MLBW resonance parameters

/N/PU-239/0,0/Res/MLBR/ / [/ /] /

VII. Structure of a Section

The structure of a section will be dependent on the function being
described and its parameterization. I think much of the ENDF/B structure
as extended in my December Memo could be carried over to the generalized
file, Perhaps multiplicities should not be included in the section with
secondary distribution functions but have their own section. (In many
cases the multiplicity is energy independent and uniquely defined for a
reaction).

Each section may have multiple subsections when more than one functional
representation is required for the property description. There should be
shortened form for indicating default conditions such as isotropic angular

-distributions or equal probability energy distributions,
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It is important that the format recognize the unity between discrete aiid
continuum representations, 1In particular, all secondary distributions should
be given in terms of a sum over discrete (delta functions) values and a
continuum,

The TABl record should be generalized so that the unit of information
is variable length., For example the units may be

1. E,o(E) (2 per unit)
42

2. E,o@E), 5E (3 per unit)
dE

3. E,C(E), A o(E) (3 per unit)

4, Er’ 8, r’ rns I‘S,., rf (6 per unit)

Finally the structure of a resonance parameter record should be such
that the parameters and any smooth background cross section should be in
the same section,

er



