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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 [l]- 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 international

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 2.43:

"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 continuing to convene 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 had been developed by the four neutron data

centres for the exchange of neutron nuclear 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 the Moscow Kurchatov Institute submitted sample entries in

the format of the Karlsruhe Exfor system. Furthermore, 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 "basis of the conclusions of the 1974 Meeting and of the development
which took place since then, the present meeting was the f i rs t to discuss tech-
nical details on an international cooperation and exchange of charged-particle
nuclear data.

Summary Report on the Consultants' Meeting on Charged Particle and Photo-
nuclear Reaction Data, 24-26 April I974, Vienna, INDC(NDS)-59, IAEA., Vienna,
June I974. For the papers submitted see INDC(NDS)-61, IAEA, Vienna, July 1974»

[2] Symposium on Nuclear Data in Science and Technology, Paris 1973,
Proceedings IAEA., Vienna, 197(3', and:
A. Calamand: Survey of current and future needs for charged particle and
photo-nuclear reaction data, INDC(NDS)-62.

[3] Official Minutes of the Seventh HJDC Meeting, Lucas Heights, 7-II Oct. 1974,
IHDC-18, IAEA, Vienna, 1975. •

£4] USA National Neutron Cross-Section Center, NEA Neutron Data Compilation Centre,
IAEâ Nuclear Data Section, USSR Centr po Jadernym Dannym: EXFOR Manual,
internal distribution.

[5] Report on the Eleventh Four-Centre Meeting, Brookhaven, National laboratory, USA,
10-14 March 1975, INDC(NDS)-68, IAEA, Vienna 1975.



Consultants' Meeting

on

Charged Particle Huclear Data fCPMD) Compilation

Vienna, 8-12 September 1975

enda

I. Brief review of current and planned CPMD compilation activities

Bibliography, Compilation and Evaluation of CFND
- Specific user needs;
- Scope, content and format;
- Publications and services.

H , Matters of technical cooperation

A. Bibliography

.. 1. Eperience gained from the use of "Recent References", as far as
related to CPÏÏD; any changes desirable?

.2. Who compiles what where?
- Continue centralized input?
- Start coordinated input from different Centres and Groups?
- Practical details for coordinated input.

3. Publications and services.

B. Compilation and Exchange of CPKD

1. Principle decision whether a format close to the "neutron data EXPOR™
is acceptable, mutatis mutandis, for CP1Ö).

2. Scope and distribution of work between Centres and Groups involved.
- Targets, projectiles, reactions, quantities;
- Experimental, deduced, interpolated, theoretical data,

thick target yields;
- Selective versus comprehensive compilation;
- Distribution of work defined by physics criteria (excitation function,

angular distribution, etc.) and/or geographical origin of data;
- 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 EXPOR are required?
- Codes for reactions and quantities;
- Associated parameters (standard reference values, half-lives, etc.)
- Accession-numbers.

4. Organization of cooperation.
- Mechanisms for exchange, compiler's and system manual, dictionaries

of codes and keywords, meetings;
- Implementation schedule.



C. Evaluation of CPHD

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

Do Service to users

III» Review of actions, conclusions gnfl recommendations from this meeting

.Schedule: Monday norning: agenda item I
Monday afternoon: H.A. 1,2
Tuesday morning: H.A. 3
Tuesday afternoons II.B.1,2
Wednesday: I I . B. 3
Thursday morning: II.B.4 and II.D
Thursday afternoon: II.C
Friday: III
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List of Abbreviations used i n t h i s Document

CAJaD Centr po dannym o s t roen i i atomnogo jadra i jadernykh reakcikh
GKAE CCCP (Center for nuclear s t ruc tu re and reac t ion data of
the USSR Sta te Committee of the U t i l i z a t i o n of Atomic Energy)
at the Kurchatov I n s t i t u t e , Moscow.

CMDA A spec ia l ized bibliography and data index on neutron nuclear
data operated j o i n t l y Ijy NNCSC, ÏIDCC, NDS and CJD. The master
f i l e i s maintained a t NDCC. Publ ica t ions are made "by IAEA.

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

Codata Committee on Data for Science and Technology, of the I n t e r -

na t iona l Council of Sc i en t i f i c Unions.

CPND Charged-particle nuclear reaction data.

ERDA USA E n e r g y R e s e a r c h 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 IAEA.

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 (Centre 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.

NDS IAEA Nuclea r Data S e c t i o n , Vienna .

NEANDC N u c l e a r D a t a Committee o f t h e OECD N u c l e a r E n e r g y A g e n c y .

NNüSC USA National Neutron Cross-Section Center at the Brookhaven
National Laboratory, Upton, N.Y.

NRDP Nuclear Reaction Data Pile System developed by the Japanese
Study Group.



"Reaction List"
The bibliography of the Oak Ridge CPND group, now merged with the
Oak Ridge Huclear Data Project. Published in "Atomic Data and
Nuclear Data Tables".

"Recent References"
The bibliography of the Oak Ridge Nuclear Data Project for nuclear
structure data, including many references on CPND. Published in
"Nuclear Data Sheets".

ZAED Zentralstelle für Atomkemenergie Dokumentation (documentation center
for atomic energy) at Karlsruhe.



1.3
Minutes

M I N U T E S

I . Brief review of current and planned CPITO compilation activities

1. Mr. MUnzel reports on the CPND group at Karlsruhe.
See Annex 1. In summary, the activities of the Karlsruhe
GPWD group are:

— compilation of "integral CPND" (that i s 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.

Ho bibliography is compiled; the services of the Oak Ridge NDP
and of INIS through ZAED are used.

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

Por "integral CPND" a large user community is known in various
fields of application such as isotope production, surface in-
vestigations, life sciences etc.

2. In the following discussion i t is estimated that the
"integral CPND" include only about jfo of all CPND, and
that the workload of compiling "integral CP1TD" seems
therefore to be manageable. At least yöfo of all CPND
is differential data, for which a relatively small user
community exists, mainly in the field, of "basic research.

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

— bibliographic compilation in a format close to "Recent-
References". See the document IAS-2403 covering re-
ferences on theoretical work which i s 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.

11
CPND needed for fusion havo priority.

4. 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(NDS)-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 th'/ 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 ENDP format based on data systematics developed by Mr. MUnzel.
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 (NNCSü) for the US Energy
Research and. Development Administration. The deliberations
of this meeting will be of considerable importance in helping
us determine the future role of the US in C-̂ ND.

NNCSC was selected to undertake this study because of its past
success in organizing cooperative efforts such as the US neutron
data evaluation and for its international contacts. As a 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«
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5. 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 Lisf'reference f i le .
ANC is one of the centers evaluating nuclear decay dataf including
those of transactinium isotopes. They have supplied some of the
evaluations for ENDF/B-17 decay data for nuclear structure data,
compilation and evaluation, but so far l i t t l e 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.

6. 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 t r ia l input. The file is to include all kinds of CPND
such as angular distributions, polarisation, asymmetry, excitation
functions, Ä test-system NRDF-1 is in operation. A first revision,
NRDF—2, is being designed.

No bibliographic compilation is made; existing files are used.

7- In the discussion i t 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.

8. Mr. Lesea reports that the activities of NDCC are presently
restricted to neutron nu.olear data. Any extension of the scope
has to be discussed and approved by the Steering Committee•
C-fND for fusion may be considered f i rs t , if at a l l .

9. Mr. Schmidt reports that the NDS has no manpower for CPND
compilation. NDS may be able to devote about 1/2 manyear to
C-fND dissemination within i ts service area (essentially East
Europe and southern hemisphere) and to coordination by meetings•

10. Concerning C-fND activit ies in the UK, Mr. Schmidt reads out
a le t te r by G. Dearnaley (see Annex 5). Harwell, on the use of
CJfND for surface materials analysis. (See Footnote.)

11. In the discussion i t i s stressed that the assessment of
data needs i s the responsibility of INDC and NEANDC.

Footnote; 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. 197f>.
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12. Mr. Behrens reports on the C-tTO activities of the ZABD at
Karlsruhe. See Annex 6. ZAED is in charge of creating a
national information system for physics data, including
bibliographie services within INIS and retrieval services
from available numerical data files.

13. In the following discussions, it is pointed out that the
ZAED plans for an index to existing data compilations should
be coordinated with similar plans at NDS and Codata.
(Action 12 )

14. Mr. Brune reports on C-t'ND applications at Studsvik where proton
microoeams are used for surface analysis. Data needs include
primarily excitation functions of proton and deuteron reactions
with light elements such as B, C, N, 0, F, P, S, Cl.

15. Mr. Behrens reports that a group under Prof. Häuser at the
university of Köln, P.R. Germany, measures and compiles low-
energy C^ND 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.

II. Bibliography

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 CJ?ND 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.
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In the discussions it is stressed that a unified "bibliographic
system for all nuclear data would lie 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.

18. Mr. Behrens suggests that the input to a nuclear data biblio-
graphy could eventually be retrieved from INI5. 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»

19- The meeting discusses the requirements for a published CPND
bibliography. It is understood that there is a definite need,
from the application oriented users' community, 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»

20. Mr. Schmidt announces that the IAEA could publish the CPÎTD
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 ZABD 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.

21. 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.I Adopting Exfor for the compilation and exchange of CPHD

22. 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.
Exfor 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
bibliographic, 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 generalization
of the coding of reactions and quantities which are so far
defined for neutron data only.

23. Mr. Mttnzel reports on the CPNIl Exfor system developed by
the Karlsruhe CPHD 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 CPHD 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 9)« To the present meeting, a
revised version of the Karlsruhe CPHD Exfor system was sub-
mitted (Annex 10 ).

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

25. Mr. Sokolovski.j presents sample entries for some CPND functions
(Annex 11) prepared at CAIaD in the format of the first version
of the Karlsruhe CPHD Exfor system. He stresses the necessity
of having an agreed common format for CPHD and concludes that
a modified Exfor system as suggested by Karlsruhe is well suit-
able for the exchange of CPND. The changes required in Exfor
should not /interfere with the work of the neutron data centres.

26. Mr. Dunford states that there is presently in the USA
little financial support for CPHD compilation. But there is
strong interest to have the CPHD 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
alternative Proposal and that the detailed discussions for
developing a CJ?ND exchange system should "be "based on the
second Karlsruhe version of the C-fND Exfor system. See Con-
clusions 13 + 14. Recommendations 13 + 1 4 . 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 C-Pffl) 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 CPîfiD 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 neuti'pn-
Exfor system can gradually be expanded to include the specific
C-tTO features, although it is recognized that decisions in
this direction are up to the neutron data centers.

II. B.2 Scope of C-PND compilation

29. Mr. Münze1 explains the priorities of CPND compilation
according to his experiences with the users community in
P.Hi Germany.

These are»

excitation functions for the formation of residual nuclei in
ground-state or metastable s ta te a f te r prompt gamma de-
excitat ion. The residual nucleus is of primary in te res t ,
disregarding through which reaction i t was formed. For
pract ical applications the shortest l i fe-t imes to be con-

sidered are in the order of magnitude of a minute.

- thick target yield data.

both for targets with Z¿4 and projectiles with Z <>1 and A i l .
If necessary, the restriction with respect to Z ofpthe target material
could be changed.
For building up the f i le for integral CPND one has to decide on the
priority l i s t for preparing input. After the comparison of different
possibi l i t ies the following l i s t was accepted:

Priority Projectile Lowest projectile energy of
excitation function

1 p < 50 MeV
2 a <100 MeV
3 d • 50 MeV
4 He-3 < 100 MeV

First a l l data for p—reactions will be compiled independent of the
time of publication. Then a-reactions will be considered, e tc . Once
a reaction—type i s completed i t will be kept up to data. Of course,
if other reactions are compiled they will also be put on the
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f i le . The extension of the priority l is t 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 considerad 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 dei'ined scope all existing
data should be compiled or whether a selection with respect to
reliability would be feasible. This topic should be taken up
again after more experience has become available.

30. Mr. Ohnuma explains that the Japanese Study Group is testing the
MRDF system and has coded a number of complex data. Uo systematic
compilation is yet envisaged, and therefore no priorities of
reactions, and quantities to be compiled have been established.

31 • Mr. Sokolovski.j says that the USSR needs for non-neutron nuclear
data have been reported at the 1974 Meeting, see INDC(UDS)-6l
page 82. Priorities are approximately in the following sequences

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. MUnzel's group and with Mr. Fuller's group. I t is hoped
that a modified Exfor format as to be defined at this meeting, will
be acceptable also to Mr. Fuller 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 i t i s felt that the
scope for CPHD compilation should be determined by the prospective
usefulness to customers. The scope outlined by Mr. MUnzel appears
to 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 ini t ial CPMD compilation to "integral CPND".
See conclusions 1-3 and recommendation 3. The corresponding
computer systene should, however, be designed such that they allow
also the coding of differential CPHD 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 he given to data needed for specific
Purposes such as fusion. See conclusion 23« recommendation 21
and action 11.

II. B.3 Distribution of compilation workload

35« Mr. Münze 1 expresses the willingness of the Karlsruhe C-fND
group to continue compiling "integral C-fND", 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.

II. B.4 Technical details of the C^NP Exfor system

36. The meeting discusses the technical details of the C-t'ND Exfor
system on the basis of the Karlsruhe proposal given in Annex 10.
The results are summarized in the "Agreements about the C-fND
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, as layed down in conclusions 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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II.C Evaluation of CPHD

39. It was found that for CPNB 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 a l l . The main purpose of CPKD evaluation i s there-
fore to give the best guess of unmeasured cross-sections.

40. A CPFD cross-section library in SHDF/B format has been issued
by BNCSC based on Mr. MUnzel's calculations published in Landolt-
Börnstein, vol. 1, 5C« This library i s available from the other
pertinent nuclear data centres.

In general, to include CPHD in the ENDF/B format requires a
generalization of this format which is presently being discussed
in the USA, see annex 13.

41. For some further details see conclusions 18-21, and recommendations
17-18.

II.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 HECOMMENDA!FIOÍÍS

(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 tho present document, the term "integral CPND" is understood
to include

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

- thick target yield data;

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

Re commendationt

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

CPND Bibliographic System

(Agenda item II.A)

Conclusions»

The meeting discussed various possibilities for creating an
international CPND bibliography, and came to the following
conclusions:
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C 4«" Since the USA offered, to continue to maintain a worldwide CPÏÏD
bibliography, i t i s suggested that a new appropriate system or
a revised form of an existing system "be developed in the USA,
but that the following requirements expressed in the meeting
be considered.

G 5« At present, there exist three nuclear data "bibliographies: Cinda,
Recent References, Reaction List, which are partially over-
lapping. Por each of them some modifications would be desirable
to make i t suitable as an international GPND bibliography.

C 6. If a Cinda—type system is used, more space for the reaction is
needed 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.

C 7, If a Recent-References type system i s used, input and file should
preferably be restricted to the standard BGD character—set, in
order to facilitate international exchange of the f i le . 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 (experimental,
theoretical, evaluated) should be entered in retrievable form.

C 8. 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.

C 9» 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).

C 10. The feasibility of having a single bibliography system for all
nuclear data, including neutron data, should be investigated.

C 11. I t is desirable to investigate the feasibility of deriving a
nuclear data bibliographic file from a more general bibliographic
system, especially from IMS.
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Recommendations:

R 2. The meeting appreciates the offer of the USA to continue to
assume the primary responsibility, in cooptre.tion with other
data centres, for a worldwide CPND bibliographic 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.

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

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

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

Actions
3-+4.

Action
5-

Actions
6.+7.

Action
8.

R 3« It is recommended that CAJaD and a Japanese center regularly
provide input to 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.

R 4« 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.

R 5« 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.

R 6. It is recommended that ZAED and NDS investigate the feasibility of
deriving input for a nuclear data bibliographic file from a more
gener?J bibliographic system, especially from DTIS.

R 7« 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.

R 8. The published bibliography should include information on evaluated
integral CPND, but references to experimental and evaluated data
must be distinguishable.
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Comp_ilation_and_exçhange_of_CPND

("Agenda item B.2)

The meeting discussed the scope and distribution 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 activit ies.
In particular, the efforts of the Karlsruhe CPND group for a systematic
compilation of "integral CFND" in the Exfor format i s recognized as
most valuable. The recommendations of this meeting are "based on the
assumption that the Karlsruhe 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> Existing 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 fi les should be easily accessible by
al l cooperating centres and groups.

R 10. The Karlsruhe CPND group should maintain the CPND Master Data Pile.
Data compiled at other centers should be sent to Karlsruhe for up-
dating the Master Data Pile. 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.

"b) 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 t 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.



27
Concl.+Recom.

(Agenda item I I . B . l )

Conclusions;

C 13» The Karlsruhe CPND group and CAJaD had prepared t r i a l com-
p i l a t i ons of i n t eg ra l CPHD in a modified Exfor format whioh
were discussed by the four neutron data cen te r s , and a t the
present meeting. I t was concluded tha t a modified Exfor
format provides sui table means for the in te rna t iona l exchange
of CPHD.

C 14« The inves t iga t ions of the Japanese Study Group have indicated
the d e s i r a b i l i t y and the f e a s i b i l i t y of c rea t ing a CPND P i l e
which would be used by nuclear phys ic i s t s in the f i e ld of bas ic
research a s well as for applied purposes.

Recommendations^

Actions R 13 A modified Exfor format should be used for the exchange of CPND.
13.+14.'

R 14. The Japanese Study Group should continue i t s e f fo r t ; the
system to be developed should be operated 011 a long—term b a s i s ;
i t should be developed with due considerat ion for p a r t i c i p a t i n g
in the in te rna t iona l CPHD exchange.

For de ta i led agreements about the CPÏÏD Exfor system see page 31«

Organization of cooperation

(Agenda item I I . B . 4 )

Conclusions;

Action C 15 . Generally, the mechanisms of da ta exchange a s developed for
20. neutron data f are adopted.

C 16. In general , the ru les contained in the Exfor Manual for neutron
data wi l l apply, but an addendum wi l l be needed for special
ru les required for CPMD.

Action C 17« The cooperating CPND centres are included in the update and
19» exchange system of Exfor d i c t i o n a r i e s .
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Recommendations;

Action
19-

R 15. The IAEA should continue to coordinate the activities of CPND
centers and groups, and should continue to convene, at regular
intervals, consultants meetings "between representatives of the
cooperating CPND centers. Copies of "bilateral correspondence on
CPND compilation and exchange should "be sent to EDS.

R 16. NNCSC should continue to maintain the Exfor Manual for neution
data; NDS should produce an addendum to it for CPUD. NDS should
maintain the Exfor dictionaries for neutron data and CPND.

CPND evaluation

(Agenda item II.C)

Conclusions:

C 18. CFND evaluation has been discussed. A detailed discussion of
evaluation methods appears to be premature, but should be re-
considered at some later time.

C 19. 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.

C 20. Evaluated CPND can be included in the CPND Exfor file in such
a way that they can be readily distinguished from 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.

C 21. It was noted that a generalized ENDP format suitable for al l
nuclear data is being discussed in the USA.

Action
21.

Re commendat i ons:

R 17« Existing CPND evaluations should be distributed to the other
centers, in any suitable fo;rm but preferably on magnetic tape,
along with ¡adequate documentation.

R 18. Interested'centers should send to NNCSC comments on a
generalized. ENDP/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 community prefers to have
a handbook with data on their desks. In addition there will
be the need for computer retrievals from the computer file f

in order to have more up-to-date information.

C 23. In addition, specialized CPND publications may be needed.
OTIS i s considering the needs for publishing a specialized
compilation of CPND required for nuclear fusion development.

Recommendations t

19« The Karlsruhe C-̂ ND group should continue to publish compilations
on "integral CPND".

R 20. The following1centres should provide computer retrievals from
the C-tTO Exfor Library to the respective service areas!

MCSC to USA and Canada

CAJaD to USSR

ZABD to'F.R. of Germany

NDCC to other European OECD countries and to Japan

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

Action R 21. The compilation of specific 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

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

2. 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.

3. It should "be possible to handle CPND Exfor files and neutron-
Exfor files with .the same computer programs, although some sub-
routines may be different.

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

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

1. Reaction

2. Quantity

3. Data-Type (optional)

6. 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 residual 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 •?, and T sorts before HE3.

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

(Z-S-A(P,ABS), - proton absorption

(Z-S-A (P,TOT),- total cross-section for protons

(Z-S-A(P,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.

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

(Z-S-O(P,X)Z-S-A,-

Scattering may be coded as

(Z-S-A(P,P)Z-S-A,-

But when elastic, inelastic or total scattering must be
distinguished, this is coded in the form

(Z-S-A(P,EL)Z-S-A,-

(Z-S-A(P,INL)Z-S-A,-

(Z-S-A(P,SCT)Z-S-A,-

Pission is coded as

(Z-S-A(P,F)FF,

The coding of the residual nucleus within the reaction is
optional. Por integral CEND it is obligatory,
except where not appropriate.

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

( Reaction,.Quantity|, Data-Type)

•Branch,Parameter.Particle-considered,Modifieri

In the "branch" subfield information is given, whether it is a
partial reaction. See the neutron-Exfor codes -PAR 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 "particleT-oonsidered" 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 information about
the representation of the data, e.g. REL.

9. The Data-type field may include codes such as EX-P or THEO.

10. The Karlsruhe C-fND-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. 11.

11. 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.

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

13« 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-D5T. If the keyword RAD-DET is present, the keyword
DECAY-DATA is obligatory.

14« The keyword ADD-RES for additional results is accepted.
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15. The keyword JONITOR 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
MONTTOR 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.

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

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

18. 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.

Action 19. The lab and reference codes and explanations proposed by
16. Karlsruhe are added to the dictionaries;

20. Quantity-codes : The code PCR is not necessary. The generalized
meaning of IND and CUM is accepted. 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.

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

Action 22. Length of codes. The neutron centres should investigate what
17» restrictions in the length of codes (e.g. method or status

codes) are required by their system.

23. The dictionary of method codes should get flags indicating
methods which generally apply only to CPND or only to neutron
data.

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

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

Action 27» Col. 67 which identifies the compiling data centre should no
18. longer he 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.

28. Discussions on the subject of CPND 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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A C T I O N S

Actions concerning the CPND bibliographic system

Action Nr. Action on Action

USA

Mttnzel

to provide a computer file suitable for pro-
ducing a compact cumulative bibliographic
handbook on "integral CPND". Compare action
8 below.

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

CAJaD to regularly provide input to the CPND
bibliographic system for USSR publications.

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

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

NDS to send to ZAED the specifications required
for retrieving from INIS input to a nuclear
data bibliography.

NDS + ZAED to investigate the feasibility of deriving
input for a nuclear data bibliographic file
from INIS.

8 NDS and ZAED to investigate the technical poss ib i l i t i e s at
IAEA and ZAED respectively of publishing a;id
distr ibut ing a cumulative CPND bibliography,
from a computer f i l e provided by the USA» and
to submit a draft of th is bibliography to the
cooperating centers for discussion.



38
Actions

Actions concerning CPND compilation

NDS
Japanese Study Group

to contact interested Japanese groups
in order to have at the next meeting
a statement on the feasibility of Japanese
participation in the CPND compilation effort,

1 0 .

1 1 ,

Dunford

NDS

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

to supply the CPND compilation groups with
a l i s t 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 sene, 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.

16.

NDS

NDS

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.

to update the.-dictionaries with the codes
agreed in connection with CPND,

17. NDS to investigate the actual limitations
imposed by existing computer programs to
the length of codes, and notify CPND centers
if some of the introduced codes exceed thes-3
limitations.
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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
CJD 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
dictionaiy 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 ENDP/B format.
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Karlsruhe Charged Particle Group

Opening Statement

H. Münze1

In a summarizing report A. Calamand has shown, that there are

many users of Charged Particle Nuclear Data (CPND) working

in such different fields as Material Science, Medicine, Reactor-

technology, Biology, Nuclear Physics, Chemistry, etc. According

to this report the majority of these users are especially

interested to get informations about the amount of activity

formed 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, i.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

aaia". 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 complete compilation. 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 briefly.

As already 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



42
Annex I

well as evaluated data. For practical reasons

we restricted the compilation to targets with Z >4 and

projectiles with Z ? l and A> 1. The file should also contain

all relevant data needed for ai evaluation, like the decay data

used in the analyses of the measured 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 evaluate 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 proposed

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 periodically Sie will also provide as service

to 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 ncTY with the routine compilation of CPND within

the scope outlined above using the following order of

priorities:

Projectile-Energy

<£ 50 MeV

< 100 MeV

< 50 Mev

< 100 Mev

1)

2)

3)

4)

Projectile

P

He-4

d

He-3



45
Annex 2

CAJaD

ACTIVITES ON COLLECTION, EVALUARON AND DISSEMINATION
OF NON-NEUTRON NUCLEAR DATA IN THE USSR

Yu.I. Grigor 'yan, A.E. Ignatochkin, L.L. Sokolovskij and P.E. Ohukreev
I .V. Kurchatov I n s t i t u t e of Atomic Energy-

Centre for Data on the Structure of the Atomic Nucleus and
Nuclear Reactions, USSR Sta te Committee on the U t i l i z a t i o n of Atomic Energy

ABSTRACT

The article describes the present status of collection, evaluation and
dissemination of non-neutron nuclear 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, i t s computer facilities and i ts co-operation with out-
side organizations are indicated and i t s 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 nuclear 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 Heeded 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 uniform methods of nuclear data evaluation forms a large part of the Centre's
activities.

The Centre has a 1010-V and a NOVA-120O computer. I t 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
answer data requests and to meet the Centre's needs for the intermediate stages
of work.

I . STRUCTURE AND TECHNICAL EQUIPMENT OP THE CENTRE

The Centre*s organizat ional s t r u c t u r e i s determined by i t s functions, as
reflected in the t i t l e of this article. At pyesent, i t has a staff of 15
(6 physicists and 9 technicians) forming five groups.

Analysis of Requests. Compilation and Evaluation Group

This group is responsible for generation and maintenance of files, for
evaluated non-neutron nuclear data and other files called for by users' requests.

It performs analysis of requests from users of non-neutron nuclear data and
prepares replies to these requests. A part of the compilation and evaluation work
is done by this group. In addition, one of i t s 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. I t also carries out pre-
liminary analysis of data received at the Centre before they go to the literature
scanning group.



NOVA-1200

consol
-Jin
3O]>sJ >

8
•teleprinte

Ô
teleprinte

L- 9
paper-tape

punch

5
printer

IBM compati
tape-unit

6
display

10
>nsole

IBM compatii
tape-unit

l e

7
paper tape

I/O

1
1010-V

minidisk



47
Annex 2

CAJaD
Literature Scanning Group

The function of the l i t e r a t u r e scanning group i s to sort the information
material received at the Centre (papers, preprints, reports and numerical data)
i n order t o d i s tr ibute i t on the bas is of subject to the groups outside the
Centre which compile key-word abstracts according to the Centre's ru le s . The
finished abstracts are returned to the scanning group, where they are f i n a l l y
edited and entered i n the bibliographic reference f i l e .

Mathematical Software Group

I t s 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 aur?liary programmes for mechanizing pre-
paration of information for input into the exis t ing computer l i b r a r i e s , re tr ieva l
of the necessary information from both the data l ibrar ie s and the bibliographic
reference l ibrary, mechanization o f evaluation of nuclear data and other types of
processing of numerical information stored at the Centre.

Group for Technical Preparation and Processing of Information

The group transfers the information material to temporary carriers (punched
tape) , t echnica l ly edi ts and corrects the material, feeds i t to permanent informa-
t i o n carriers (magnetic tape) , modifies the format of the input array into a form
convenient for re tr ieva l and has custody of the mathematical software archival
f i l e and computer l i b r a r i e s .

Group for Maintenance of Technical Equipment

This Group's functions are to ensure steady operation of a l l technical équip-
ant of the Centre, carry out preventive maintenance, modernize some modules of

terminals,fa'bricatedevices to f a c i l i t a t e the work of operators and duplicate
information material .

Technical equipment of the Centre

The f igure attached gives a block diagram of the Centre's technical equipment.
At present, i t has two computers, of which the 1010-V ( l ) has a working storage
space of 32kbyte and the following set of peripheral equipment:

- A minidisk (3) with a capacity of 800 Mbyte;
- Two NML-67 magnetic tape un i t s (4) capable of reading tapes from IM

magnetic tape un i t s ;
- An alpha-numeri cal print er ( 5 ) ;
- Two alphanumerical display devices (6 ) ;
- A punched-tape input and output device (7 ) :
- Two "297" te lepr inters ( 8 ) ;
- A 192N te l epr inter (lO)

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

In addi t ion , ' the Centre has two ES-9021 devices (9) used for punching
data and bibl iographic references on the preliminary carrier (e ight- track punched
tape) .

jt/ Translater* s note . I f these items are not of Soviet manufacture, t h e i r names
should be 1010-B, 192H and EC-9021, respect ive ly .
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When necessary, the Centre makes use of the f a c i l i t i e s of the Central Computer
Complex of the I .V. Kurchatov I n s t i t u t e of Atomic Energy, which i s equipped with
BESM-6 computers. I n t he near future, the Centre expects to have a d i r e c t connection
to these computers.

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

I t has already been mentioned tha t t he Centre i s the main organization i n the
USSR deal ing with co l l ec t ion , evaluation and dissemination of non-neutron nuclear
data.

The Nuclear Data Commission of the USSR State Committee on the Utilization of
Atomic Energy and i t s 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 nuclear 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 nuclear data and may amend their
research plans. The Centre is responsible for overseeing compliance with the recom-
mendations of the Nuclear Data Commission and the Co—ordination Group.

3. COMPUTER SOFTWARE OP 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 nuclei.
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.

Por 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 OP ACTIVITE"

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 safeguards systems;
- isotopic analysis of substances by nuclear-physical methods;
- production and application of artificial radioisotopes;
- shielding and dosimetry;
- medical applications of radioisotopes;
- nuclear physics, astrophysics, etc.
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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, i t i s 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
nuclei; the same data are needed for the elements of structural
materials and nuclear fuel in order to make allowance for the 'background;

(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 nuclear 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 l i fe -
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 connected with the production and application
of ar t i f ic ial 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 l i s t 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 nuclear
problems to other areas will undoubtedly give rise to new, and perhaps not even
purely nuclear, functions.

The practical requirements of non-neutron nuclear 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,
[lNDC(NDS)-6l] 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 nuclei;

- work on a f i le of evaluated data on the structure of the nucleus;
- generation and maintenance of a file of experimental data on gamma

radiation accompanying radioactive transformations of nuclei;
- compilation activity in the field of the charged—particle and photon

beam activation cross-section and the yield of reaction products;
- generation and continuous updating of the bibliographic reference file

including abstracts of papers on nuclear structure, radioactive radiations
and nuclear 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 nuclear data without combining the
efforts of data centres in different countries. In the absence of a clearly defined
system of international co-operation i t will not be possible to carry out work of
sufficient quality on compilation and evaluation of non-neutron nuclear data and
the work of national centres may be made substantially more difficult.
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5 . THE CENTRE'S ACTIVITIES IN COMPILATION OP DATA ON CH^ED-PARTICLE-INDUCED
HUCHEAR REACTIONS

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

The key-word abstracts are "based on the format used in the Nuclear Data Project,
and in the j ournals Nuclear Physics 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 C3]» 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 i t 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 i t is necessary not only for us
but also for all those who are parties to this international collaboration.

The abstracts prepared in the USSR do, of course, differ in form from those of
NUP. 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 al l participants in the exchange can be used. Our view
i s as follows: ASCII codes are sufficient for international 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 nuclear reactions con-
taining no data on the structure of the nucleus are published in the form of incomplete
sheets, on the basis of which i t is difficult to compare the USSR abstracts with those
of NDP.

The analysis performed by the Centre has shown that the abstracts on nuclear
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 abstracts 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 number 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, KO type. For example, a l is t of references would be requested on a particular
channel of nuclear reaction in the target nucleus group in a specified energy region
of beam particles.
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Because of the wide extent and variabili ty of the nature of requests we do

not use any internal catalogue for the bibliographic reference f i le , and each
new request requires review of the whole tape. Por this reason, we had to develop
a programme which conducts the search on several requests simultaneously and gives
out the results on different peripheral devices.

Our Centre now meets requests for bibliographic references from Soviet scien-
t i s t s and, occasionally, from scientists in the CMEA. countries.

Let us consider the question of the possible methods of exchange of abstracts.
As has already been stated, our Centre i s not much troubled by coding problems,

since, i n our opinion, they are of secondary importance.
We have been asked to consider two types of input of abstracts into the common

system:
centralized;
co-ordinated.

Centralized input seems to mean the method in which each participant in the system
prepares abstracts in i t s own field in the form of a text, while one participant
transfers them onto the magnetic tape, maintains the master f i le and provides
copies to a l l others.

Co-ordinated input would mean the method, such as i s used in EXFOR, in which
each participant maintains i t s own master f i le 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 i t was prepared and to whom one should
refer i n 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 nuclear data on charged-particle
reactions can be started only when a particular format of data recording has been
adopted. The EXFOR format i s not suitable in i t s present form for recording data
relating to charged—particle reactions. However, as has been shown by Professor
Münzel's group, with some modification the EXFOR format can be used to record data '
obtained in nuclear reactions (Memo 4C-3/121). Neutron data centres, too, have no
fundamental objections to making such changes (Memo 4C-I/6O). Thus, the general
problem of format may be deemed to have been set t led. There remain only some details
to be clarif ied. I t 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 nuclear reactions are so much more varied than
neutron reactions that i t can hardly be expected that any reaction can be written
in the old thesauri, which have to be updated constantly as compilation of nuclear
data progresses.

The current trend in the development of research on charged-particle reactions
shows that in the next few years the physics of nuclear reactions will become pre-
dominantly the physics of heavy-ion reactions. I t i s therefore necessary right now
to t ry 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 1.7. Kurchatov Inst i tute of Atomic Energy.
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At present, i t i s necessary to clarify the details of modification of EXFOR
for application in charged-particle reactions.

1. I t would "be useful to recommend that the neutron data centres should,
i f possible, transmit to the centres participating in non-neutron data
exchange al l block schemes of programmes with which they prepare and
decode information in KXPOR so as to accelerate and standardize input
of the new format for charged particles.

2. 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
so that deviation from the established sequence would indicate that this
particle emerges f irst .

3. In describing charged-particle reactions i t 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 chemical trans-
formations.

4. 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.

5. Memo 4C-3/121 (6000100100003 and 6O001O01OOO09) introduces the key-word
MONITOR and refers to two reactions, one of which is unpublished. I t 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.

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

7. In Memo 4C-1/6O, paragraph 5» concern is expressed about what will happen
i f 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 i f 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 66m In future, index C
may be replaced by one more position for the number of papers contained at
the centre.

The above suggestions obviously do not-require radical remodelling of the
existing EXFOR system. The International Nuclear Data Committee should be requested,
at i ts next meeting, to entrust to NDS the work of editing the EXFOR Manual and
thesauri so that they could be used to describe data obtained in charged-particle
reactions. In this case, i t should perhaps be borne in mind that i t 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 nuclear 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. Puller and
Professor N. Münzel 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
organized? On the basis of the recommendations of the meeting held in Vienna in
April 1974 and with the agreement of Professor Munzel 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 Münzel, 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
mutually 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 a uniform format, we are held up in this matter by
the following circumstance. The Centre's facilities are suitable for reading
IBfl 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, a-n̂  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 Survey

T. Burrows
N. Holden
M. Bhat
C. Dunford
S. Pearlstein

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 replies 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 47o

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 nuclear structure, decay, and reaction data be maintained.

B. Bibliographic Sources in Current Use

1. Recent References and/or Charged-particle
Reaction Lists 527o

2. Nuclear Science Abstracts 25%

3. Physics Abstracts 5%

4. Others (12) 18%

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. Four years 0%

5. Greater than or equal to five years 2%

6. No need for cumulative editions 16%

7. No comment 16%

Thus, there is a strong desire for an annual 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 14%

4. No 17%

5. No comment 16%

F . Specific Retrievals from the Current Reference File

Approximately 79% answered this question with the following results:

1. Yes 77%

2. No 23%

H i . Experimental Data

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

1. Yes 67%

2. No 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 experimental.data available,

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 section,

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 obtained for data relating to few-

nucleon interactions since the survey had been heavily biased toward

structure and charged-particle research.

IV. Recommended or Evaluated Data

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

1. Nuclear Data Sheets 48%

2. Chart of the Nuclides 20%

3. Table of Isotopes 20%

4. Others 6%

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 Datasheets were chosen, or vice versa).
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B. Evaluation Cycle Time

The suggested evaluation cycle times varied from less than or

equal to one year to greater than or equal to five years with a flat

distribution. Note also that 39% 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 13%

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 data. 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.I.. N.Y. 11973

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

Dear Colleague:

Specialized collections of references, experimental data, and summaries
of recommended 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 thesa 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. In 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 should feel free to respond in whatever form
which 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?

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? If so, what are they?
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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 i t be improved?

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

C. Exoerimental Data

1. Would you like to see measured nuclear structure and charged
particle reaction data extracted, with relevant infonaation, from
the published literature and available either as a desk-top book
or in a computer readable form on request?

2. Which data (see attached l i s t ) do you consider as most important
for inclusion in svich a file and why?
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D. Re connnended 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 Properties
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. TT - Parity
c. L - Orbital angular momentum
d. N - Principal quantum number
e. A - Projection of particle angular momentum

on nuclear symmetry axis
f. T - Isospin u
g. T - z-component of T
h. K - Rotational band quantum number

Note: T and K are good quantum numbers only in
certain regions.

4. Half-life
5. Gyromagnetic ratio
6. 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. Level energy
12. Level widths and radiation widths

Uncertainties to be included where applicable

These are in addition to the general properties listed below

the ground state, T = (N-Z)/2
z
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II.
*

Decay Data

A. General

t-i

2.
3.
4.

5.

Coincidences
a. Angular correlations
b. Coincidences as a function of time

Decay constants
Decay energies
Polarization results
a. Circular
b. Longitudinal
c. Transverse

Separation parameters

B. Alpha Decay
1. Hindrance factors

C. fT- and ($ + ß1")-decay
1. Degree of forbiddenness
2. Fermi-Kurie plots

D. (e 4- ß+)-deeay
1. Electron-capture to positron ratio

E. (e + ß +)- and Y-decay
1. Auger electron energies and intensities
2. Fluorescence yields
3. Internal pair formation and bremstrahlung intensities

F. Y-decay
1. Internal conversion electron intensities and energies,

conversion coefficients, and conversion coefficient ratios
2. Multipolarities and mixing ratios

G 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

Includes a-, ß -, Y-, (e + ß )-, and proton decay, delayed neutron
emission, and spontaneous fission.
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*
I I I . 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. Isobaric 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. Few Nucleón Interactions .

A. Correlation parameters

B. Coupling constants

C. Depolarization parameters

D. Mixing parameters

E. Optical model parameters (E ä 1 GeV)

F. Phase shifts (E < 1 GeV)

G. Scattering lengths, amplitudes, and ranges

*
Uncertainties to be included where applicable.
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Appendix B

Availability of Experimental Data Desired

Nuclear No

Basic

Applied

Evaluators

Total

Structure

17 (157o)

5 (367o)

0 (07o)

22 (177o)

Reaction

14 (127o)

1 (77o)

0 (07„)

15 (11%)

Both

46 (417o)

6 (437o)

3 (507o)

55 (427o)

Neither

31 (287o)

1 (77o)

2 (337o)

34 (267o)

Comment

4 (47o)

1 (77o)

1 (177=)

6 (57o)
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Report on the Activities of the Japanese Study Group

E. 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 are:

Hajime Tanaka (chairman), Department of Physics, Hokkaido Univ.

Tasuhisa Abe (acting secretary), Research Institute for Fundamental
Physics, 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 Ikegarai (experimental nuclear physics), Research Center
for Nuclear Physics, Osaka Univ.

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

Masatomo 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 a 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 Pata Pile" (NRDF), which will in the future
supplement the "Nuclear Structure Data File" (NSDF) developed at
Oak Eidge. 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. Por 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 new medium of exchanging scientific information.

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

(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
Veil as wiiîi nuclear physicists cralsiuö the gr-öup 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 NBDF-1.
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NEDF—1 is written in PL-1; 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.

(5) 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.

NEDP—1 has the following features that EXFOR does not have.

(a) It can handle logical arithmetics.

A
A
A
A

+ B
* B
- B
/ B

A
A
A
A

or B
and B
and B
or B e t c .

(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
data

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, 2JRDF-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 s t r ic t sense of the word "but rather a sort of
processed data. In order to make further evaluation possible, i t
i s essential to include information regarding how the raw data
had "been processed by the authors. We can use comments for such
descriptions, but i t 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 URDF-1 and EXFOR very simple,
although conversion from NRDF-1 to EXFOR either loses a considerable
portion of the information or requires that i t be put in as comments,
and the information stored in a converion from EXFOR to NRDF-1 is
quite incomplete.

Future pxan

It has been decided recently that the special fund will be
continued for three more years — that i s , from 1976 to 1978« The
"budget of our group during this period will he about 20,000,000 yen
(about S 70,000) per year. By the end of 1976, the present computer
will have been modified by (l) 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 NKDF-2 - will be designed and will be working by the
end of I976. Then, we think i t 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 a l l single-
nucleon—transfer reactions. A crude estimate of the cost, memory
size, running time, e tc . , for such a system indicates that the project
i s not impracticable if moderately financed by the Government.

The biggest problems before us are those associated with the
input, namely:

(1) How should liumer i cal data be collected ?
(2) Who will write down the input sheets ?
(3) How many punchers will be required to convert them to cards ?

A crude estimate tel ls us that about 10 cards/year = 4 1 10*
cards/day will have to be punched if a l l kinds of charged-particle-
iriduööa reactions a.xe tu be compiled. This nuiûbsr " i l l be reduced
considerably/if we select only certain types of reactions. If the
reduction^factor i s assumed to be 10, the required punching rate will
be io5 cards/year =» 400 cards/day. This much can be taken care of
"by one puncher.
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The estimate of 105 cards/year implies that approximately 10 000
data sheets have to "be written per year. If inputs are derived from
published papars or preprints, a single person possessing an adequate
knowledge of hhe system and of nuclear physics may he at>le to write
10 sheets a day. This means five such persons would need to work
full time, and at least one specialist would he 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 he filled in by the authors. The latter is
far more desirable. The form to be sent to the authors should be
so 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 this 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.
Bata 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.

Concluding remarks

Our experience tells us that no objective compilation is
possible. We believe that all the compilations are biased, and
involve a greater or less amount 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 be 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 a\m 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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Nuclear Physics Division, H.8

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, Nuclear Data Section,
IAEA,
Kärntner Ring 11,
P.O. Box 590,
A-1011 Vienna,
AUSTRIA.

Dear Dr. Schnidt,

Thank you for your l e t t e r dated JOth Kay concerning the CP2ÏD meeting in
Vienna during September. I should have been glad to accept your invitation
to attend as an observer, but unfortunately the rceeting coincia.es with an
international conference on "Applications of Ion Beams to Materials" a t

F ,̂d_of »hich I~~am unairxan. Mr. Turner regrets that he will be unable
to attend, ei ther, due to the condition of his health and the inadvisability
of travell ing overseas.

I have meanwhile discussed your le t te r and the meeting agenda with
Dr.. Hose. !iy feeling was that too much attention was being devoted to the
mechanise of data compilation and too tie to the ultimate user needs.
In our case, we are concerned with charged particle cross-secticn data for
use in surface materials analysis, and the dissemination ox information i n k
form accessible to materials scient is ts now using nuclear rac3.-Li.-s3.es ~of~this
purpose, 'fie tena to put tne^r neeas (target species, ion species., energy

" ranges) ahead of the requirements suggested by considerations of uniformity
or completeness of data. Factors such as the choice and preparation of
suitable standard . targets for intercomparison purposes have so far preved
more pressing thati "the need for further data, although we anticipate that we
shall discover a lack of specific data during the course of cur compilation.
Equally important "'to disseminate are the techniques of par t ic le discrimination,
pulse pile—;np;rejection and other methods well-known in the nuclear field,
together with an awareness of the consequences of ion channelling in
crystalline targets.

I hope these remarks will be helpful.

Keanwhile, we shall complete the questionnaire and return i t to
>Ir. Calamard.

Tours sincerely,

Deamaley.

UKAEA Robaren 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 für 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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11. Scope of the Data Information System

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

'nformat ion 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 biblio-

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 (e.g. specific heat,

thermal conductivity, thermal expansion)

niasses 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.M'. 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 properties 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 ,•;. nductivity )

Atomic nuclei and elementary par.ticles ( e.g. anisotropy coeffi-

cients of beta and gamma transitions, nuclei radii, lifetimes

of isomeric states, mass yields 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.R. dipole moments, cross sections for excitation

and ionization, reaction cross sections, interatomic potentials,

electron affinities, dissociation energies)

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

trical and optical properties, longtime behavior, diffusion

constants)

Plasmas (e.g. broadening of spectral lines in plasmas, excitation

and ionization cross sections of gases, ion mobilities, transport

coefficients)

Physical 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 )

III.Form of the Data Compilations

The data compilations will be published as individual booklets

within a series called "Physikdaten/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 by updated 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

by 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:

1. 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 advisory board will be set up to point out

fields in which data are needed, to assist in the selection

of the compiling groups and to rewiew the data compilations.

V. 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 compilations with regard to a specific requirement

VI. International Cooperation

The new data information system is intending to cooperate with

other national and inter-national organizations so that finally

an international collaboration of the different groups in the

field of data documentation may result.

Further details ón this data information system can be obtained

from:

Dr. H. Behrens and Dr. G. Ebel

Zentralstel le für Atomkernenergie-Dokumentation (ZAED)

Kernforschungszentrum

lk°} Leopolds h a fen /Germany

Telephone Nr. o7247/8238oo
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SHORT GUIDE TO EXFOR

EXFOR - a computerized Exchange FORmat/- presents in a convenient

compact form experimental numerical data as well as physical in-

formation necessary to understand the experiment and interpret the

data. Keywords and codes make the information computer intelligible.

The structure of EXFOR is briefly described in the following.

Each EXFÖS "entry" consists of two or more "subentries". The

first ßulientry of an entry contains information which is common to

all the following subentries of that entry. Each subentry may in-

clude two types of informationi Descriptive text information and

numerical data. Each item of descriptive text information is

identified by keywords such as TITLE, STANDARD, ISO-QUANT, which may

exhibit a code within parenthesis, such as (GELl), (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 quantity11 or, in other words, the reaction

and parameter measured.

EXPOR 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 qtxantity defined

abov« 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 may 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 2. More generally a pointer can

be used to connect related pieces of information (see example 3 ) .



EXFOR ENTRY 30282.

>ST NEUTRONSTITLE ACTIVATIC* CROSS-SECTIONS OF PT*|90 i
AUTMM (I«BRAr«A»f2ALAYJ
INST1T4TC ATOMI* CflRECEN. NUI.«ART

oHLftM«! ':-
EVP-VE4R ITS»

•ROC4RUT4 I K O C f H U M l - l l t 14 I U P , 1 * 7 3 I t ABSTRACT ONLY
SAMPLC M C A S l K M I K T t «CRC KADI SIMULTANEOUSLY v l T H NATURAL AND

E M U C H U «T SAMPUtS 1 S T « * * P I * C t N T F T - 1 9 S I «

I T I - P T - 1 I B PARTIAL «HtXKI CS POPULATING A NCTASTABLC
J I T A T I OP THf » I f I DUAL NUCLfUS ...

». "EDITED" LISTING 'STANDARD" LISTING

FIRST SUBENTRY 30282.001 » r i
INFORMATION COMMON

TO THE ENTIRE ENTRY

PAC It.I«T
N-MDNCI

1T9*PT-1*B.M2H.>MS1 MJMRICAL VALUS M I W PaMlMlVAftTtR.
HUCL*PHYS.A IBBUOTQIXT* BRANCHING RATIOS ANO CONVEN-
•lau COEFFICIENT «cue TAKIA mon N*C«LK«IS.NUIX«OATU
iHCKii B7<I«7XI m .
fHLl .TS-PT-197-MI 1MB HALF-LIFE Of T M STANDARD 346
KCV JSCMfRIC TRAMITICN MAS MtAlUKEC BY AUTHOR.
240 KV »HtlltCH C I N I M T O * Of *TC»K1
t O - T I TIO.NJAtPKA »ACTION« T U MUTRON Y Í C L O kAS
A«O«1 M U * * 9 NC4.TRChfl/SIC*
lACTlkl «CTIVAT1CM RITHOO
I M L 1 1 11 CRS 6«(111 OCTKCTOM «ITH A RISOLUT1ON tFwHH)
«F > • • KtV AT M ] HIV* I M K T CAkllRATI OM «AS PER PO RM CO
MITN AI IA CTAWAIO ICWIKCt«
OATA TAKll> PROM ATCRKI KOCILCMNVCK 1S1IV7JI1AU
4 T 4 1 t t t C l CA,

KEYWORDS

ITJI
IJtAK.19.131.141.73031 FULL INFORMATION.
|P.IHOC(HUN1-I1.1«*T3Q*I ABSTRACT ONLY
MEASUREMENTS »ERE MADE SIMULTANEOUSLY «IT
ENRICHED PT SAMPLES 1 0 7 . * « PERCENT P T - I 9 S I *

JOJSIISIOOOOX
T MCUTRlMS MXB2S0I00B03

30ZR20B100004
jotsnaiaooos
JO^SlOOIOOOOe
JOI420OI00MT
JOI4100IQ0004

ATURAL ANO 3014100I0000*
39X8X00100010

|7O-Pr- l«9*N2N,*MSI NUMERICAL VALUC FROM P.alNISAHTEH. 3029200100011
NUCL.PHVS.A 1591 1970177. BRANCHING RATIOS AMD COMVER- 302920*104011
S1ON COEFFICIENT « R £ TAKCNFMDM M.B.LCk|S(NUCL.OATA 392*240100013
SHEETS B7|19721 129. 3*29200100014
t H L | . 7 * - P r - l « 7 - N t THE HALF-LIFE OF THE STANDARD » 9 30292001000IS
«EV ISOMCRIC TRANSITION RAS MEASUREO BY AUTHOR.
240 Ktf NCUTRCN 6ENERATO0 OP ATOMKI

CODES
E - I D - T I I IO.NtAt.PH* REACTION. THE HEUTHON YIELD VAS
- C T A B O U T S4I044« NEtllRONS/SCC.

NJtACTIWI ACTIVATION

CONSTANT PAKAMTCNS
I M
•N-BSL
STAMO
STAND-tRR
HL1
NL1-CR«

• 1B*O
• 0*4
- «94.
• »I«
• «4«4
• Oat

STAND CIFIHCO ABOVE UNDER 3TAN0AR0*

-CONSTANT PARAMETERS-

TO ALL SUBENTRIES

IN ENTRY 30282.

HISTORY
»ENO8IS

CONMON

302*2*0100017
302*200100019
302920010001«
3020290199010

I 30X92001000X1'fCELtl 12 CM3 C E I L I I DETECTOR WITH A RESOLUTION IF««
OF 3.3 KEV AT 441 KCV. EMERfiY CALIBRATION VAS PERFORME030XS200100022
WITH AIEA STAMOARO SOURCES. 302*200100021

(T4 I I 29C) CA.

1S.0
ENOCDMMON
EMDSUBENT

HLt
MIN
94.4

39IÍ240I0Q01S
342029010002*
3>{41O0lB4O27
301429010001«

1029200109019
3024240100030
3029200100031
3024100194*99

BIBLIOCRAPHT» I » I R I M N 1 A L MSCRlPTICh. EX PLANAT I CO S
..SECOND SUBENTRY 30282.002

HALF-L1M 1HL1.T1-*T-19«-MI MCASURtO BY AUTM1R
PART-OII I D « I 1HI TCTAL IKTBRM>L CCfcVIRSlCN COCFFICilNT Of THC

I N U V .TJUHS1TICM IS ABOUT 0*14 IPRCM N«A*«AH.6ftEN.

CONSTANT PMAHITiaS
H.I • I>«3 IIC
NLl-fM • O.2 IIC

•44444^4444«*««444444*t*444«9«44«l

-CONSTANT PARAMETERS—»^COMMON
VALID FOR SUBENTRY •*•>

30282.002 ONLY

•.«.NElNKfc* PHVI.REV.I1SII9S9I19II

DATA TAMI
DATA O l r t M O A l i Vf LkOfR IH-0UAI>T

DATA DAIA-f'R
MSI MS '

I %*% 0*4

-*-"DATAM DEFINED UNDER -

ISO-QUANT OF

SUCENTRY 30282.002

HLl-CMR
SEC SEC
13.S 0.2
CNDCONMON
DATA

• •O»f A DATA-ERR
MB MB
0.9 0.4
ENDOATA
ENOSUSENr

3424200200401

3011200290003

30X4249294BII
3424200200CI2

3024200200014

THIRD SUBENTRY 30282003
30292003 T4IZ0S

«N.SAHMI CROSS-SICTIQN

HALPH.IPC < H L I « 7 f l * * T - l t t l C l k l k BY COMPILER
PAJIf-DCT CO4I TH> 3 1 4 , t U ANO M l KIV TRANSITIONS l U I MEASURED

FOR ThE AE1KRMINATICH OP THf TOTAL IN.CAMMAI CMSS-SCC-
TlOh«

CONSTANT «ASAMITIRS

«4*4444«« 4*44*4

OATA TMLB
DATA DiVINBO ASOVS UI*€R 1SO"«L**«T

OATA Ml«-«»

f-CONSTANT PARAMETERS-

VALID FOR SUBENTRY

30282.003 ONLY.

k"DATA" DEFINED UNDER -

ISO-QUANT OF

SUBENTRY 10262.003.

ISa-QUANT 1T»-Pt - l»4 iNC( 3019200300903
HALF-LIFE | H L I i 7 B - P T - l « 9 l 6IVEN BY COMPILER 30292003O9004
FART-Oer (DC1 THE 3 I C . 4 « j AMD 542 «EV TRANSITIONS 9ERE NfASU*IE03029200300«OS

FOR THt DETERMINATION OF THE TOTAL (H,GAMMA! CRO3S-SCC-JOtS10030000»
r t O N . 3029200390007

CNDBIB 9 302420030000R
COMMON 1 3 391*200)0000«

* H k l J010200300010
MIN
3 0 .
ENOCONNON
DATA
OAFA DATA-ERR

Oil

3929200300013
3020290300014
30X9Z00300013
3*14240300014
302*200340017
J029200JOOOIB
302020039V99«

oo

CD



EDITED LISTING

SUR-ACCESSION NUMBER FXFUR 10499.002

BIBLIOGRAPHY. EXPERIMENTAL OESCRSPTICN. EXPLANATIONS

(«3») 9-F-10

RESONANCE ENERGY
HEUTROH-MIOTH
SPIN J

1C9~F-19 .EN.RESI
ZIO-F-lB.El/t lD)
3I9-F-19.J.HESI

ANALYSIS INLAI R-«ATRIX KULM-LEVEL ANALYSIS

CONSTANT PARAKEfERS
HaMENTUM L •

0A7A TABLE
DATA oa'KNCO ABCVE WHOER ISO-QUANT

OATA DATA OATA-ERR
• 1 * * 2 * * 2 *
KEV K«¥ KEV

1 26.15 0.329 0.020
2 48.7a 1.67 0.10
3 «7.50 14.9 O.a

DATA
(•3Ï)
ND^OIM
2.
I.

STANDARD" LISTING

S U B E N T IC499002
BIB 2
ISO-UUANT I Í 4 - F - 1 9 . C N . R E S Í

(a1) q
ANALYSIS
ENOttlB
COMMON
MOMENTUM L
NO-DIM

ENOCOMMON
DATA
OATA
KEV
26*99
48. 7a
97*40
ENOOATA
ENOSUBENT

IMLAI

1ÜATA
«EV
0.J25
1.67

14. 5

H-MATHI* WILT
4

3
4
2DATA-ERR
KEV
0.021
J.10
ce

S
IS

O CD
3 M

1&49900200002
IO499S0200003
104Wt0200004

1049900200006
IO499O0Z00007
1049900200006

1049900200010
104990020001I
1049900200012
1049900200013
104990020001«
1049900200019
104990020001ft
1049300200017
104990020001a
1049900200019
1049900299999

00
ON

•!• « 'POINTER•• «MICH LINUS RELATED PIECES OF NUMERICAL ANO/OR 7EXT INFORMATION

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.



"EDITED" LISTING "STANDARD" LISTING

I
SUB-ACCESSION NUMBER E.XFPR 30275.045

BIBLIOGRAPH». EXPERIMENTAL DESCRIPTION, EXPLANATIONS . . . . . . . . . . . . . . . .
• «»•«• • • • •»»•»»«•«»•«• • • • • • * • •«• •»• • •«»»••«• • •»•«• • • • • • • • • • • • • • • • • • • • • • • • • • • * • • • • • • • • • • • • • * • • * • * •"""• • •""•""

—-———-•—— -
OIFF.FARTL.NEUTRGN-EMSSION CROSS-SECTION I

(22-TI-O.NEM.OA.PAR)
9TA1V3 OATA »ERE 08TA1KE0 BY INTEGRATING OVER A 1 HEV INTERVAL

PRO« 2 TO 11 MEV THE DOUBLE DIFFERENTIAL CROSS-SECTION
GIVE». IM 3USENTRT I I «

sua EN r
BIB
ISO-OUANT
STATUS

,30275045 750S2I 3027504500001
2 4 3027504500002

I22-TI-0iNEH.DA,P»Rl 3027S04900003
OATA MERE OBTAINED B1 INTEGRATING ÜVER A I H£V INTERVAL302r504500004
FROM 2 TO I I HEV THE 00U8LE DIFFERENTIAL CROSS-SECTION 3027504500005
GIVEN IN SUBENTR* I I .

4

SEN-APHA
MEV
14.6

CONSTANT PARAMETER!
»1« ANG AOEG

AOEG

•4* AN«
•5* AN«

EN-APRX

ACt«
ADEG
ACEG
>EV

OATA TABLE

«•••«•«•••••«»»«»»»•«••«•«»••»••••••••«•••*o«««»*»a»#»»••»»«••••••••»*•••••»•••••»»•••••»••»»«••«»•••«»•««*»»•••»•

DATA OEniM
I

E-MJN

HEV
2 .

2 3.

1

1 4«
V B»

0 .
7 .

1 « •

11
OATA-CN
• 0»
Nl/M
I t . 06

2 a.<2
) 3.11
4 2.16
S 2 . Ta

•Í

S 1.46
r t .4«
> l.<»
9 0.41

SD ABtVE VMJC
2

E-KAX

MEV
3 .
4 .
8 .
e.
7 .
c.
«•

1 0 .
1 1 .

12
OA1A-KF
• t«
MB/SR
0.C4
o.te
0o4fl
0.11
0.16
0.14
O.II
0.23
0.11

3
DATA-CM
» 1 *
MB/SR
30.8B
22.61
13.92
10.17
8.53
7.47
S.«4
3.9«
2.94

4
DATA-ERR
• 1»
HB/SR
0.57
0.50
0.30
0.29
0.23
0.22
0.17
0.11
O.OB

8
DATA-CM

HB/SR
24.60
14

4

• 99
1.30
r<02
. 7 3
. 2 7

t.lB
1.02
Í.10

6
DATA-ERR

^ 2 0
MBTSR
0.25
«.20
0.14
0.11
0.10
0.09
0.08
0.06
0.05

7 8
DATA-CM DATA-ERR
• 3»
MB/SR 1
26.E8
14.50 <

7.94
6.12 (
4.45 (
3.43
2.S0
1.76
0.95 (

»3»
«B/SR
).3S
).24
1.15
1.13
• 12
• 11

3.C9
1.06
).O4

9
DATA-CM
• 4 »

»B/SB
25. IS
13.60

6.14
2.79
2.35
1.94
1.04
0.47
0.27

10
DATA-ERR
• 4 *
HB/SR
0.44
0.27
0.13
0.06
0.06
0.06
C O S
0.02
0.01

3027504500006
3027504500007
302750450000B
3027304500009
30275D45000ID
3027504500011
302750450001Z
3027504300013

ràj027504500014
^3027504500015
^302750490001 6
3027504500017
]JO275O45OOOIO
3027504500019
13027594500020
3027504500021

J3027S04500034
3027504500035
3027504500036
3027504599999
3027599999999

• 1 * • 'POINTER'. WICH LINKS DELATED FIECES OF NUMERICAL AHO/00 TEXT INFORMATION

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

PRESENTED IN THE "EDITED" LISTING.
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Annex 7

Neutron Exfor

LIST OF DATA-HEADING KEYWORDS

KEYWORD

EN-CM
EN-Ml M
EN-CH-HlN
EN-MA*
CM-CM-«* X

ËN-RSL
• EN-RSL
-GN-RSL

EXPLANATION

Ç

EN-RE S-EP
MU-AOLER

£

El

E'CM

E-MIN

E—ERR

e-sxc
E-CXC-M1N

£-exc-«Ax
E-LVL
E-LVL-1NI

LVL-NUMB

O-VAL-APRX

O-VAL

O-VAL-RSL

O-VAL-ERR

O—VAL-«AX
E-GAIN

E-OGO-ERR

ANC

ANC 2
ANC 3

ANG-CM

ANG-MIN

ANG-CM-MIN

ANC-MAX

ANC-CM-MAX

ANG-RSC

ANG-CRR

COS
COG-CM

COS-M1N
CQS-CM-M1M

INCIDENT NEUTRON RWiOGY • l .r- . i -SV^ "~V

APPROXIMATE VALUE OF INCIDENT NrUT.:ON ENERGY

INCIDENT NEUTRON ENERGY. C-M-5YSTF.M

LOW LTHIT OF INCIOF.NT N-rNE'ïf.Y PANiH, LAF-5YSTFM

LOW UJWIT OF INCinF.NT N-rNl-RdY «ANC?. C-M-SY^YCM

MICH L l " I T Cc INCIDENT N-CNEHGY RANG?, LA'-'-SYSTEM

HIGH ( . t ^ I T CF INCT.OCNIT N-ENCPGY OANfi1;. C-(*-SYST£M

DUMMY E NF. COY« USED AS THE NUMERICAL ^OUIVALfN*

OF AN INCIOEhT NEUTRON SPEC1 RU* WHÇOE NCI NUMERICAL

ENERGY VALU* I S ÍUVEN RY THl1 AUTHQPÎ •

INCIDENT-NFUTRON I'NERGY-PFROLUTION

• UNSYMMfTRJC ENERGY RCSCLUTIQN

-UNSYH^ETPK eNn&GV1 RESCLUT1DN

ERPC« C p VU\CCHP3MATrC INC TOW-NITl lTQa* ENÍ-PGY OR

UNCERTAINTY CF TUS CENTBAL. ENERGY IN AN INCIDENT

ENERGY PRCCQ.

EXPUAHAT1CN LNOES • !IRfi-

SECOND ENFCGV ERROR* IF

E)(PL,^NATIc^ UNDT*» »enn-

ORE THAU ONE ERRfVÏ I ? GIVI-N,

THAN fNlf FRPOR IS GIVEN*

NORMALIZATION ENERGY, TO PC USED WHEN A CATA SET IS

NORMALIZF.O Tn ONE ENERGY ONLY«

RESONANCE EKE^CV

VU IN ADLFK-AOLER RESONANCE-ANALYSIS« EQUIVALENT TO

ENEPGV OF CUTGOING PARTICLE, LAB-SYSTEM

ENERGY OF CUT GOING PARTICLE« AS DEFINÇO IN 8IB-Sr=CT*N

ENERGY CF CUT GO INC. PARTICLF.t AS CÇFINED IN Ble-S5CT«N

ENERGY OP CUTGOlNG PAPTICLC» C-M-SYSTEM

LOW L I M I T OF OUTGOING-PARTICLE E-RANG^» LAQ-SY5TEM

fc L l ^ I T CF CUTCOING-PABTJCLE C-QANGE* C-»*-SV-STE«

KIGH L l ^ I T CF OUTGOING-PARTICLE E*OANGE* LAfl-SVSTEM

MlCM L l v 1 1 «CF OUTGOINC-PAKTICLÇ E-"ANGE, C-U-SVSTEM

OUTGOING-PAPTICLE ENEBGY-OF.SOLUTIQN

TGOINr.-PARTICL^ FKEBGY-F.RROR

EXCITATIOS-ËKERGY

LO* L I M I T OF EXCITATICK-ENERGY

HIGH L I M I T CF EXCITATIOK-ENEflCY

LEVEL-ENERGY

INTT1AL LEVFL OF GAMMA-TRANSITION

FINAL LEVEL CF GAMM A-TBANS IT ION

LEVEL-ENECCY ERROR

« ENERGY-LIMIT OF A OISCn^Tf LEVEL-GROUP

HIGH ENEHGY-LIM1T OF A DISCBGTS LÇVF.U-GCOUP

VEL'^U^eEP« TO fíZ USED CM.Y I e OTHER INFORMATION IS

NOT AVAILADLF*

APPROXIMATE C-VALUE

O-VALUE

Q-VALUE RFSCLUTICN

3-VALUE ERBCC

.OWER L I M I T CF O-VALUE

JPPEP LZV1T CF O-VAUUF

SAIN IN KEUTCGN ENERGY

ÇRROR OP CAIN IN NFUTPON ENF.RGY

OEGREDATICN IN NIUTRCN ENERGY

£PRQR OF CEGREOATICN IN KEUTPON ENERGY

ANCLf:* LAB-SVSTF.H

*NGLE. DEFINITION SPFCIFIKO IN THE BIB-SECTION

ANGCEt O f F Í N I T I O N SPEC1FI60 IN THE OIU-SF.CTION

ANGLE* DEFINITION SPECIFIED IN THE BIB-SECTION

ANGLE. C-M-SVSTEM

LOW L I M I T OF ANGLE RANGE» LAB-SYSTEM

LOW L I M I T OF ANGLE RANGE« C-M-SYSTC*.

HIGH L I M I T OF ANGLE RANGE« LAB-SYSTEM

HIGH L I M I T CF ANGL€ RAKGE* C-M-SYSTÇM, '

ANGULAR RESOLUTION

ANGLE-ERRcn

COSINE OF ANGLE« LAB-SYSTEM

COSINE OF ANGLE« C-M-SYSTEM

LOU L I M I T CF COSINE-PANGE OF ANGLE« LAB-SYSTPM

LOW L I M I T OF COSINC-RANGE OP ANGLC. C-M-SYSTEM

KEYWORD
(cont'd)

CQS-^AX

COS-CM-HI

COS-RSL

COS-ERR

OAT A

EXPLANATION (cont'd)

DATA-MIN

DATA-MAX

OATA-ERR

OAT A—ERR1

DATA-ERR2

OATA-ERR3

• DATA-ERR

-DATA-ERR

RATIO

RATIO-MAX

RATIO-ERR

RATIO-ERR2

IRATICH-ERR

-RA-TIO-ERR

STAND

STAND-ERR

STANO I

STAND3

STAND1-ERR

STAN02-ERR
STAND1-ERR

TCMP

TEMP-ERR
EL»«TNT

MASS

HL

HL1

HL2

HL3

HL-GRR

HLX-ERR

HL2-ERR

HL3-F.RR

FLAG

NUMBER

NUMBER-CM

SPIN J

MOMENTUM L

PARITY

STAT-W C

MOM

MOM-MtN

MOM-MAX

MISC

MISC1

MISC2

MICH L IMIT CF COS1NF-RANGE OF ANGLE* LAB-SYSTEM

;H L IMIT CF COSINF.-BAKCE OF ANGLE. C-M-SYSTCM

CQSINÇ Of" AKGULAR RECPLUTICN

COSINC OF ANGLE-f.R'JOR

HEADING eC« COLUMN GIVING THE QUANTITY SPECIF I ÏO

UNOER • 1 «îC-OUANT •

iROXl MATE VX-LU~ CF DATUM

LO» L I M I T CF OATUM

HIGH L IMIT CF DATUM

OATA-ERRCR» EXPLANATION TO 8E GIVEN UNDER »ERD-ANALYS»

FIRST OATA-FPPOR. I F MC^Ç THAN CNF ERROR-COL IS GIVFN,

EXPLANATICN UMDER *ERR-ANALYS*

SECOND DATA-FRCQB.IF M0"56 THAN UNE ERRQR-COL IS GIVEN.

THIRD DATA-ECROR, IF MC«E THAN ONE ERHOR-CGL IS GIVEN,

EXPLAKATICN UNOr.R »ÇOR-ANALYS«

NSY"y£TRIC OATA-ERRCR4 FX^LANATN UNOER 'ERR-ANALYS*

- UNSYMMCTRIC OATA-EHROR« FXPL4NATN UNDER •ERO-ANALYS»

HEADING FCR COLUMN GIVING THF RATIO SPECIFIED UNDER

• I SCl-CUANT«. OR THF QUANTITY/STANDARD RATIO

IS

I S

HIGH LI"IT CF RATIO
RATIO-CCKCR
FIRST «AlIC-EPROR. I F MQOE THAN ONÇ RATIO-ERROR

GIVEN* EXPLANATION UNQ^t: .* ERR-ANALYS*

SECOND PATIC-EPROR. IF MORE THAN CKE RATia-E»RaH

GIVEN» EXPLANATION UNOER « ERR-ANAL, YS •

•UNSVMMKTRtC RATIO-ERRQC. fXPLANATN UNDER »ERR-ANALVS*

-UNSYMMfTRtC PATIG-PRRCR» EXPLANATN UNDER *EnR-ANALYS*

HEADING FCR COLUMN GIVING THE hU*ERIC»L VALUE ASSUMED

FOR THE ISC-QUANT SPECIF!EC UNDER »STANDARD»

STANOARD-EFPC»)

FIRST STANDARD-VALUE IF M?c? THAN ONE IS GIVEN«

EXPLANATICN UNf.'ER »ST/KOARÜ»

SECOND STANn«PO-VALUE IF VCRE THAN ONE IS GIVEN.

EXOLANATICN UNOt£P »STANCA^D«

THIRD STANRACD-VALUC IF VCR£ THAN ONE IS GIVEN,

EXPLANATION U.NOtER 'STANOAHO«

FRROR OK FICÇT STANOARC-VALUE

SROO« QF «ECCND STANDARO-VALUF

ERROR OF THIPO STANDARC-VALUF

SAMPLE TtVeCCATURE

ERROR OF SAMPLE TEMPERATURE

Z-NUMBER 0« ELEMENTS« FOR FISSJCN-PROOUCT YIELDS ONLY

A-NUMBER CF ISOTO*>FS« FC» F I SS ICN-PROCUCT YIELDS ONLY

HALC-LIFC OF RESIDUAL NUCLEUS

HALF-LIFC OF NUCLEUS SPECIFIED IN THE BIC-SECT (.UN

HALF-LIFE OP NUCLEUS SP1CIFTCI) IN THF BIE-SF.CTION

HALC -LIFE OF NUCLCU5 S^SCIFICD IN THF. BIB-SECTION

ERROR OF HALF-LI K E OF RESIDUAL NUCLEUS

ERROR OF HALF-LI C E OF NUCLEUS 5PFCIFIFD IN OlO-SECTTOM

ERROR OF HALF-LI^E OF NUCLEUS SPECIFIED IN BIO-SECTION

ERROR OF HALF-LIFE OF NUCLEUS SPCC1FTC0 IN BIP-SECTIQN

FLAG« MEANING OF FLAGS GIVEN UND?R THIS »-EADING TO BE

EXPLAINED IN BIB-SECTION UNDER »FLAG*

COEFFICIFNT-NUMBFR OF LECENDRF. OR COSINE COEFFICIENTS

COeFFICIENT-NUMriER OF LEGENlJPf OP COSINE COEFFICIENTS

WHEN THE F I T HAS BEEN OECUCED FROM AN ANGULAR

DISTRIBUTION IN WHICH THF FMHRGIES ARE GIVEN IN THE

CENTRE OF MASS SYSTFH

SPIN J OF RF.SCNANCES« STRENGTH-FUNCTIONS« ETC»

ANGULAR MOMENTUM L OF RESONANCES. STR6NGTH-F»S. ETC.

PARITY OF RESCNANCE

STATISTICAL-WEIGHT FACTOR G

LINEAR MOMENTUM OF INCOMING PARTICLF.S

MINIMUM LIN£AK MOMF-'NTUW OF INCOMING PARTICLES

MAXIMUM LINEAR MOMENTUM OF INCOMING PARTICLES

HEADING FCR A COLUMN WITH SUPPLEMENTARY INFORMATION

POR WHICH NO OATA-HFAOING Kt'Y«OPD HAS SEtN OEFINFD«

EXPLANATION TO BE GIVEN UNOER »MISC-CQL* KEYWORD

FIRST MISCf-LLANÜOUS COLUMN - IF MORE THAN ONE IS GIVEN

SAME USAGE AS -MISC-CSEE ABOVE)

SECOND MISCELLANEOUS COLUMN - f F «JR£ THAN ONE 15 GIVEN

SAME USAGE AS -MISC-(SEF AOOVC)
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KFK Exfor

Memo 4C-3/121

first issued: 3 March 1975
at 4C-Mseting

To: Distribution / full distribution: 20 June 1975

From: J. J. Schmidt/and H. D. I.emmel

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-partide 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 reactiuu, 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: , ;•

(79-AU-197 (A,7N)81-TL-194M, parameter given), or:

(39-Y-89 (P,P2N)39-Y-87G+39-Y-87M, parameter given).

The "parameter given" is along the lines of Diet.14 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 the
reaction considered. To indicate to the computer programs the revised
iso-quant format, the keyword "ISO-QUANT" was replaced by a new keyword
"REACTION".

In view 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 Diet.13 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-S-A-3+ or Z-S-A-l- (the use of the same
symbol 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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KPK Exfor
Memo 4C-3/121 3 March 1975.

•4. The "STANDARD" reaction i'i given in the same format as the reaction
measured. To indicate tó' the computer program the revised format,
the keyword "STANDARD" was changed to "MONITOR". (Perhaps the term
MONITOR is used in Charged-Particles physics more generally than
in neutron physics?)

5. A number of dictionary additions were proposed for method information.
Mr. Kronenberger 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 (KNCSC) 5x
L.Lesea (NDCC) ,. 5x
V.Manokhin (CJD)" 5x
ÎÏDS: P.M. At t ree

A. Calamand
M. Khali]
H.D. Lemmel
A. Lorenz
K. Okamoto
J. J.Schmidt
file

Note: This Memo was f irst issued at the 1975 4C-Meeting. To make sure
that i t gets the normal distribution i t i s issued again with only
minor corrections of misprints. Some more details on the work
at Karlsruhe were sent to C.Dunford (KDS-Memo 290 of 28 May 1975)
for his consideration when formulating a final proposal on this-
matter.
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26 February 1975

Translation of the le t te r from Mr. F. Kronenlierger to J . J . Schmidt
of 20 February 75.

Subject: Chargod-Partir.le EXFOR Work at Karlsruhe

Dear Mr. Schmidt,

. . . . . . . . As enclosures I send you the extensions of the dictionaries
and copies of the f i rs t two entries to our charged—particle data f i l e .
In the comments which are contained in the dictionary extensions, our
wishes for changes, extensions and modifications are expressed.

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

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

2. The information keywords PAñT-DET and FACILITY were modified as
far' as th''iir information contenx is concerned. Thus, PART-DET

vi • I1 i \

contains//í2-S-A(-íí) of the product nuclicle as well as of the out-
going,particles if in the corresponding experiment they were both
detected. FACILITY contains the type of the facility as well an
its location.

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

We took the liberty to name us the center no. 6. On purpose, we
did not choose "5". Please compare the enclosures with what I have
written The entries 1 and 2 I shall send you as test cases
in tb.e form of a trans-tape.

With'cordial grettings also from Dr. Muenzel,

F. Kronenberger

cc/Alain
Joe
Koichi
Pamela
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INTERNAL DICTIONARY UPCATc 7 50 20 c.

MONITOR

CRO

TTY

FY

XR
COMPLEX

COUP

CURVE

HILAC
ISQCYC
SYNCYC
f̂ EC J

DIOI

O I DU

I S NCTïSD-QUANT,CMPC-QUûNT ¿MO NUC-GUANT
CAf¿¿ OF CHARGED »A»TÜC.LÍ- INCUC-D P.
KEY WC.ÜS APÇ c,(-;pLACv.O BY • «R 5/"CT IOM • o

OfîLIGAÏCSY, BcCíür>E TUS PíRTICLt : DETECTED
MOT -TW I JUS FRCN' ' P[-ACT ION. ' o Th c . DECAY
THf: OETrCT^D PARTI CI.P.S SHOULD QÏ GIVFNo
OP THE: DETECTED PARTICLF. SHOULD BE GIVEN

ANO r,'1T UNDER ' HALF~LXF5«o
UNDEF

•RFSID-MJC 'o
OELIGATCRY

2)»PART-OFT« 15
I S IK GENERAL
PROPERTIES OF

3JTHE H A L F ' L I F i
UMOCrR 'PART-DET«

41THF PKODUCT NUCL
••REACTION" A K C / d " « P/.«T- CET • PUT NOT
KF.YWÜR0 + COD 1:0, Ï NcO:-t f'AT ICI \ IN P/iRrNTHtScS
FOP. CHARGED PART T C L ^ I'lOUCEn P[:A CTT CN'S»

"The identifi cation field
cols. 67-80 coulfi not Tae

K AS L S RUH: reproduced
US FD IN- THE due to poor
o THESE cfuality of the

original. "

UP Tfl
SFJ.
SF2
SF3
SF4
SF5
SF6

6 SUDF-I TILOS ( S F i ( S F 2 , S F3 ) S FA-
TA« GET NUCLIDE Z - S - A ( - M X ) (SE' i
P'RCJF.CTILE (SEE
OUTGOING PARTICLE (SEE
PRODUCT MUCLÏD": Z--S-A (-.MX ) (S E"

i î i T U Y vr-A.IURED (SEE
(SEE

F,F'-t ¿NO SFÍ5 OBLIGATORY,,
EXPLANATIUNHAS TO BE ADD5C, JF CNi
S'i t lFIGLCS ARE 3L4NK.O
SUBFÏELD 6 IS OPTIONAL
"Hf: PULES FOR COHRINATiONS OF
PARTICLES. OP PSQOUCT M!.ICLIDCS
APPLICABLE IN »TSC-QUANT'o I F
MORE THAN ONE CM)!: A SLASH IS
KEYWORD OBLIGATORY EXCEPT WHF.N

O , SF6 Í»SF
• ISO-QUANT»)
DICT 13)
DICT 1 3 )
• I SO-QUANT»)
OÏCT 1 0 )
OICT 1 2 )

A FPF.E TEXT
OR KÜ .̂E OF THESE

DIFFERENT 0UTGCIMG
ARE SIf- 'ILAR TO THE RULES
SF5 OK SF6 CONTAINS
USED FOR SEPARATION

NCT RELEVANT» COOED
FRSt TEXT»
NOTATION AS GÏ VEN

10)

INFORMATION (UP TO 5 SURF! F.LDS ) AND
SF1 TO SF4 REACTION LJSiO AS MCNITQR
I N »REACTION» SF1 TO £F^O

SF5 TYPE OF',DATA USED FOR MCN1T0PING (SEE DICT
SF1 TO SF4 ARE OP.LI GATJRY, SF5 OPTIONAL,
(CPOSS SECTION) CROSS SECTICN FOF THE FORMATION OF THE

SPECIFIED FÍ.OOUCT NUCLIDE OR THE SPECIFIED REACTION-
TYPr ( X , Y ) ,

(THICK-TARGf- iT-YIELO) THICK-TARGET-YI ELO FCR THC
SPECIFIED ,PRODUCT .NUCLIDE

(F1SST.CN CROSS SFCT10N)
( F I S S I O N Y ÏFLD) ÎNDEP5NT, CUMULATIVE AND ISOEAPÏC CHAIN

YIÜLD SEC- MODIFIER (OICT 12)
(X-RAYS)
(UNDEFINED OUTGOING PARTICLES) I F THE AUTHOR DOES NOT

STATE THE KINO AND NUMBER OF THE OUTGOING PAPTICLES
IN CHARGED PARTICLE INDUCED REACTIONS CR I F AMBIGUITY
EXISTS. IN RESPECT TO THE REACTION TYPES INVOLVED

DATA. OBTAINED FROM PU ÊL I CAT TOM BY THE COMPILER,
CHECKED, BUT NOT APPROVED, BY THE AUTHOR
TAP.ULAS DATA OBTAINED FROM A CURVE WITH A DATA-POINT

• READER
(HEAVY ION LINEAR ACCELERATOR)
(ISOCHRONOUS"CYCLOTRON)
•{SYNCHROCYCLOTRON)
(CROSS SECTIONS OR YIELDS DETERMINED BY THE COLLECTION
OF R ÍCOILS)
(PfNGc OF RHCCILS MEASURED WITH 1HÏCK-TARGET-THICK«
CATCHEP-ARP AÍJGF.MPNT)
(RANGE OF RECOILS MEASURED WITH IH ICK-TARGET-THINN-



DUCT

DUCU

HEJ"T
CHSt"-P
¿SEP
SITA
STTA
INTE
SXTP
ÇDEG

MONSf-P
M0NM1X

BCIHT

GGMUC
SIC
•*C CEMENT

L I S C Ï M
ARCOJ
GARÚA
ÏNTAMG
*CCMMENT
*
*

MISC3

CATCH ER-AR"
(RANGE OF PFCOÏLS MEASURED WITH THÎNN-TARGET-THICK-
CATCHER-ARRANG^MÇH")
(RANGE GF RFCCÏLS MEASURED WITH IHINN' -TARGET-THINN-
CATCHER-APRANGHM-NT)
(COLLECTION PY HE-JET)
(CHEMICAL SEPARATION)
(SEPARATION EY MASS SEPARATOR)
(SINGLE TAUGST 7. KP ADI AT IONS )
(STACKED TARGET' IRR ADI AT IGNS )
( IRRADIATIONS WITH INTERNAL 3 £ M I
( IRRADIATIONS WITH EXTERNAL DRAM)
(EMiF-GY-PEGPARATIüM BY FOILS) Ff¡ ERGY-OEGRACAT ION OF THE

BEAM 3EF0RS HITTIMG THE TARGF.T ARRANGEMENT
(SEPARATE MONITOPFOIL)
(MIXED MONITOR) MONITOR AND TARGET CCMBÏNE-D AS CHEMICAL
COMPOUND OP. MIXTURE CR MCNITCR REACTION HAS THE SAME
TARGET MUCLIDE AS THE RFACTICW GIVEN IWOER «REACTIGM'o

(BEí . " CUPREMT INTEGRATED) CODEWORR USED ONLY IF VALUES
G l V f N IM TH'¿ DATA SECTION ARH BiSED ON THIS
MFASUP.E-MËNT

(GEIGER MUELLER COUNTER)
( S I - SOLID-STATE DETECTOR)

' S C Ï N ' SHOULD 8E USED FOR SOLID SÇ TNTILLATICN COUNTER,
L Ï K 5 NAJ , ON'LY. " "
( L I Q U I D S C I M L L A T I O N COUNTER)
(AWNIHILATIC. \ RADIATION COINCIDENCE COUNTER)
ChOTOPHAK-üiP^Í» ANALYSIS)
(INTEGRATION HF ANGULAR DISTRIBUTION)

THE MEANING CF THF COOîf «EN« SHOULD BE EXTENDED TO
'ENERGY OF INCIDENT PPQJECTILE, LAB * SYSTEM'. THIS
EXTENSION SHOULD ALSO APPLYTC THE OTHFR CCDEVsORDS»
WHICH CONTAIN «EN 1 , L IKE 'EN'-CV'o

THIRD .ViSCüLLANiOUS COLUMN - I F MCP-E THAN ONE IS GIVEN
SAME U5AG¿ AS » M I 3 C - ( S £ E ABOVE)

FOURTH • M Î S C ' Ê L L É . N K C U S COLUMN - I F I*CPE THAN ONE I S GIVEN
SAME USAGE AS - M I S C M S E E AEOVE)

Annex

SNCALTER

NUMBER
NUMBER
NLN'REP
NUMBEF
NUMBER

CF
OF
CF
CF
CF

RECORDS
P.FCOFDS
RCCCRCS
RECORDS
RECORDS

CHANGED =
DELETED =
INSERTED =
OBSOLETED =
EXTINCTEO =

0
0
95

0
0



7 0 0 7 0 3 SYSTEM- IDENTIF IERS

OBLIGATORY.

ISC-QUANT

SEE DICTIONARY
SEÇ OICTIf.!!>'4fïY
SEE DICTIONARY
SEE

IT
IF
IF
IF

FOR
FpP
FOP.
FOP

OOLIGATCRYo
NLC-QUANT»

I N THF. FORM
(Z-S-A) IF

( Z-S-*A-w¡2)
(Z ' -S-A-M)

CAPTAIN
S i t : DICTIONARY
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EUDDICTKN 45
DICTION 2 750209 ÏNFOF<NATTCN IDENTIFIER KHYWCRDS
TJTLF. KEYWORD OBLIGATORY EXCEPT WHEN NCT RELEVANT,,

FREE TEXT ONLY,
AUTHOR KEYWORD + ALL NAMES IN PARENTHESES OBLIGATORY.
INSTITUTE KFYWORD + CG^GO INFORMATION IN PARENTHESES OELÏGATCRY.

SEE DICTIONARY 3 FOR INSTITUTES»
5XP--YEAF; KEYWORD OPTICNALc IF KEYWORC PRESENT, THEN TWO DIGIT

YEAR IN PARENTHESES OBLIGATORY.
REFERENCE KÇYWCP.P + CODEO INFORMATION I» PARENTHESES

UP TO 6 f.U^.FT. EL OS IN CTOE.
RtFERENCF-TYPE
JOURNALS
REPORTS
CÜMFEPFNCFS ¿NO BOCKS

KEYWORD + CODED INFORMATION IN PARENTHESES
ISO- QUANT MAY 3F. REPLACED BY CMP C-QUANT OR
UP TCi 5 SUbFIELOS IN COOfc".
THE ¿SOTOPE IS GIVEN1 ÏM THE FTP.ST SUPFIELD

IS IN GROUND-STATE, RESPECTIVELY
IT IS IN THF FIRST OR
IN THE SECOND NETASTAELE STATE.
IT IS IM A METAST/SBLF STATE AND UN-

FIRST <]P. SFCCNO E T C
LEM = NT"SYMEOl.S
PROCtSS/PAPA'-IETER
FUNCTION
MODIFIF.R
PARTICLE
QUANTITY

CMFP-OUANT REPLACES ISC-QUANT WHOI QUANTITY GIVEN REFERS TO A
CHEMICAL COMPOUND. COCED INFORMATION J.!J PARENTHESES
OBLIGATORY* CODING FORMALISN SANK AS UNDER ISO-QUANT,
BUT A--MUM3EK P=PLACKO BY 3-CHARACTER COMPOUNC CCDE.
SEh DICTION ARY 9 FOR COMPOUND?

IvJUC- QU/.HT PPP.LAC5S ISO-G'JAMT VWHEN QUANTITY GIVEN DOES NOT REFER
TO THE NTUTRON-TARGFT MUCLEUSo CODED INFORMATION IN
PARENTHESES OBLIGATORY» CODING-FORMALTSM SANE AS UNDER
ÏSC--QUANT,

l)!Sa--QUAMT,CMPD"-QUANT AND NUC-CUANT IS NOT USED IN THE
CASE OF CHARGED PARTICLE INDUCED REACTIONS. THESE
KEY WORDS A^E REPLACED BY «REACTION«.

OBLIGATORY, BECAUSE THE PARTICLE DETECTED
NOT OBVIOUS FRCN «REACTION«. THE DECAY
THF DETECTED PARTICLES SHGULD BE GIVEN.
OF THF: DETECTED PAFTICLF SHOULC BE GIVEN

UNDER «PART-CET« AND NOT UNDER • F A L F - L 1 F E « .
41THE PRODUCT NUCLEUS SHOULD BE N'ENTICNF.O UNDER

* 'REACTION' ¿ND/OR «PART=DET« PUT NOT UNDE" •RES ID-NUC«.
REACTION KFYWORD + CCCED INFORMATION IN PAFENTHESES OBLIGATORY

FOR CHARGED PARTICLE INDUCED REACTIONS.
UP TO 6 SUBFIELOS (SF l (SF2 ,SF3>SF4 , SF5,SF6)
SF1 TARGET KUCLIDE Z-S-A (-MX) (SEE «ISO-QUANT«)

PROJECTILE (SEE
OUTGOING PARTICLE (SEE
PRODUCT NUCLIDE Z-S- A (--MX) ( S EE
QUANTITY MEASURED (SEE
MODIFIER (SEE

SEE DICTIONARY
SFE
SFE
S £ F.

DICTIONARY
DICTIONARY

8 FOP i
1" FOP.
11 FOR

FOR
FUP

12
13

•Je

*

21« PA.RT-DET' IS
IS IN GENERAL
PROPERTIES OF

3)THE HALF- L ÏFE

SF2
SF3
SF4
SF5
SF6

OICT
DICT
«ISO-
DICT
DICT

13)
13)
QUANT"
1C )
12)



STANDARD

METHOD

FACIL ITY

DETECTOR

ANALY.SI S

N- S OUf CE

INC-SPC-CT

GEOMETRY
PíRT-OEiT

EN-S FC
RESID-MUC
COPRFCTICN
EFP»AMA LYS

COMMENT
HALF-LIFE

MI SC-CCL

FLAG

TAELr-NR

DIFF'=PENT OUTGCING
A* F S I M L A R TO THI? RULES
SF5 OP. SP6 CONTAINS
USED FOR SEPARATION

MCT RELEVANT. FFFE TEXT

Sî=l ,Sr-2,SF3,SF+ AMT SF5 OBLIGATORY» A F«SE TEXT
FXPI.ANATÏON HAS TO PE ADDED, IF CNF. CF f'CRF GF THESE
SU8Fï£LDc. ARrl " ÎLM'K.
SUBFIELP 6 IS 1PTI3MAL
THF I-. ULFS FT.R CHMB ÏNATI ON'S OF
PARTICLES OP PRODUCT NiJCLIDPS
APPLICABLE ÏM • ISC-QUANT« o I F
MORÍ THAN r:MÇ CODE A SLASH IS
KÇYW0F.0 CíLIGATOñY EXCEPT WH =
OF CÜCEC INFüir iATIQN IN P ARÎrNTHîT-SfS PLUS POSSIBLY FR-EF
TFXT3 COOING F?iP.VALISM SAME AS UKDÇP ISC-QUANTo
KF.YWÍ'KD OBL)GATOpY EKC'-PT WHijK N CT RELEVANT» CODED
!M FORMAT U«!»J (IJ3 TO S ^UBFIELDS) AND FRÇH TEXT,
SF l TO SFf Is-!:. ACT I ON IJS^O AS MCNÎ TCR NOTATION AS GIVEN
IN «F-EACTION« SF l TO Sc¿«,
SF5 TYPE OF HATA USED FOR I'CNITOFING (SEE DICT 1';)
SF l TO SF4 ARE OBLIGATORY, SF5 OFTÎONAL«

•METHOU't ' F i C ' L T T Y ' , «Ü^TECTCP'i «ANíLYSIS 'o
AT LCAf,T DUE CF THSS5 KEYWORDS MLST BE PRESENT,, i p A
PERTINÍNT CCnÇ IM THF RELEVANT CICTIONA^Y EXISTS,
THEN KEYWORD AND CODF SHCULD PE GIVEN-»
KpYW'JRD OBLIGATORY EXCEPT WHEN MCT PELFVANT. F R EH TEXT
OR CPnt'D IMFHR'-lATIuh; IU PARENTHESES PLUS FREE TCXTO

*ÎÎ=E DICTICMÍ.RY 21
KF.YWOPO OBLIGATORY CXCHPT WHEN MCT Rf.Lt=V*NT» FREE T£XT
GR CCiDF.D INFORMATION IH P ARSNTHEI SF.S PLUS FREE TEXTo
SEE OICTIO^iPY 13
KEYWORD OPL7GÍTGFY EXCEPT WHEN MCT RELEVANTo FREE TEXT
OR CODED I>JFO¿'1ATION IN PARENTHESES FLUS FREE TEXT,
SEE DICTIONARY 22
KEYWORD OBLIGATORY EXCEPT WHEN NCT RELEVANT» FREE TEXT
OR CÜDKD INFORMATION I ' ! PARENTHESES PLUS FREE TEXT»
SEE DICTIONARY 23

KEYWORD GPTICN4L, FP EP TEXT riR CODED INFORMATION IM
PARENTHESES CLUS FREF. TEXT
SEE CICTIG-IARY ].?
KEYWORD OPTIONAL« FP.Gf: TFXT CNLYo
K3YWÛf<0 OPTIONAL« FRET- TEXT CNLV,
O B S C L Í Í T E D C'lAY EXIST IN ENTRIES F W-A 1972 OR EARLIER)
THc PArH'iCLt DETECTED MUST BE tVIDcNT EITHER FROM
'ISO-QUANT' CR FFOM 'PART-DET ' , I F KEYWORD PRFSEMT,
THEN CODED INFORMATION IM PARENTHESES OBLIGATORY»
SEE DICTIONARY 13
KKYWOPO OPf lCKAL, FREE TEXT CNLYo

OPTIONAL» FRE1: TEXT CNLY.
OPTIGN4.L, FRE^ TEXT CNL V

KEYWORD OBLIGATORY» fR-ic TEXT OP HEADING OF
N I-l PARENTHESES PLUS FREE TEXT

OPTICN'i.1.5 FREE TF.XT CNLY
OPTIONAL TO EXPLAIN HALF-LIVES GIVEN

FREE T5XT OP ( H L 1 , Z- S- t-M ) 'WITH OR
FREE TEXTo
KEYWORD OPTIONAL. IF KEYWORD PRESS-NT THEN
HEADING « M I S C , «MISCI 1 OR • f-ISC 2« ETC» IN
IS OBLIGATORY»
KEYWORD riPTic.K\L=. IF KEYWORD PRESENT THEM
NUXrtF.R IM PARENTHESES IS OBLIGATCKY.
KGYWÜPD OPTIONAL» IF KSYWCPC PRESENT THEN

A 9 5
Annex

KEYWORD

KFYW'JRD
KEYWORD
OR t:ATA.

RELEVANT

IN CONMON
WITHOUT

CCLUMN»
PARENTHESES

1EM THE FLAG '

THE TABLE-
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NUf-mrR IN P/PENTHESES IS OBLIGATORY,,
STATUS KEYWU&D OBL IG A-|.1"Y EXCEPT WHEN THF SOURCF, OF THE DATA

Î S GÏVrN UN DC S «REFERENCE1 ANC NC OTHER "STATUS1

INFORMATION APPLIES« CODE FROM CICT 16 IN PARENTHESES
PLUS FREE TEXT* FRET: TEXT ALCNE iF NO CODE iPPLlESo

HISTOPV KEYWORD + CCDEQ INFORMATION IN- PÍPENTHSSES OF.LIGATCPY
GIVING A DATE ÏM THE FHRM YYKfDD FLUS A ONE CHARACTER
ACTION-CODE, THE DATU- IS DELIGATCRY, THE ACTION-COCE IS
PPTIüNÍLo THH ALLOWED ftCTION-COCES ARE FOLLOWING
P - DATA RECEIVED'AT THE CENTRE
C •- COMPILED AT THE CSJTRE
L-- ' ENTERED INTO LIBRARY
T ••- CCsiV5RTFD F " Q M PREVIOUS COMPILATION
E » TRANSMITTED TO OTHER CENTRES
A - IMPORT¿NT ALTERATIONS
U " UNIMPORTANT ALTERATIONS
D - FNTRY OR SJBHNTRY OELF.TEOo THIS MUST

FREE TEXT JUSTIFYING THE CF.LETICN
134

74041S INSTITUTES

BE FOLLOWED BY

ENDDICTICN
01 CTIClK
ENCniCTICN
0ICTÏOM
ENDHICTICN
DI C"in\«
ENBDICTICN
0XCTÏON
ENCCICTICN
01 CTIOf!
ENDCICTICN
01 CTICJN
ÇNCDÏCTICfJ
DICTION

DICTION
TOT

EL
I N L
THS
SCT
b^s
r-AS
COH
ÏNC
RAC
CRC

TTY

FCP
FY

SON
ABS

MG
I N G
GEM

3
745

4
7
5

525
6

462
7

63 2
8

105
9

31
10

700109 TYPE CF REFERENCE

740418 JOURNALS

740418

740418 BOOKS ANC CONFERENCES

730426 ELEMENTS

731023 COMPOUNDS

750209 QUANT-FIELD 1 (PROCESSES+PARAMS)
TOTAL

ELASTIC SCATTERING
INSLASTIC SCATTERING
THERMAL SCATTERING
TOTAL SCATTERING
BOUNP-ATOM SCATTERING
FREF. ATCM SCATTER IMG
COHERENT SCATTERING
INCOHERENT SCATTERING
SCATTERING RADIUS
(CROSS SECTION) CROSS SECTICN FOP THE FORMATION! OF THE

SPECIFIED PROOUCT NUCLIDE OR THE SPECIFITO REACTICN-
TYPE ( X , Y ) 0

(THÏCK-TARGET-YÎHLD) TH ICK"TARGET--YI ELD FCR THE
SPECIFIED PRODUCT NUCLIDE

(F ISSICN CROSS SFCTION)
(F ISS IUN YIELD) INDEPËNT, CUMULATIVE AND ISOEARIC CHAIN

YIELD SE-E MODIFIER (DICT 12)

N0NELA5TIC
ABSORPTION

N,GAMMA
INELASTIC GAMWA
GAMMA-EMISSION
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c
Arn

AI2N N,2N
N K̂ n,v¡
N4N N!,4M
Nf=M NfcUTRCN-EMÏSSIûM
MPR NsUTRQN-PROCUCTTON

NP N,P
MNP K!,NP
N2.P N,2P
PEM PROTON-EMISSION
MD N, 0
NND N,ND
NT M,T
NI-47 N,NT
N3 IM,HS3
NN3 N,Nht3
MA M,ALPhA
NNA NfNÛLPHA
N2A N, 2 AL PH A
\EM ALPHA"EMISSION
NX CHiRGcD-PAP.TÏCLSS EMISSION

NF K!, FISSION
ALF ALPHA
ETA ETA
NU NU

PCS PEAK CROSS"SECT ION AT RÜSCNANCE
WIO RESOMAWCE-WICTH
ARE RESONANCE AREA
STF " STRE!\'GTH"FUNCTinN
P AVEFAGc LEVEL-SPACTNG
EN ENERGY (SPECIAL USS FOR HN,FES = FESGNANCt ENERGY)
J SPIN J OF R GS CM ANCSSf STRENGT |~ FUNCTIONS, ETC
PTY PAP.TTY OF RE30MANCE
L ANGULÍÍH' MOMENTJM L OF RESONANCES ,STRENGTH-FUNCTIONS ETC
G STATISTICAL- WETGHT FACTOR

ÎNII ADLER-ADLEiR f¿U( EQUIVALENT TO HALF TOTAL WIDTH)
AGT AOLUP-ACLER TOTAL SYMMETRY COEFFICIENT
AHT AOLFP™ ADLER TOTAL ASYMMETRY CCEFFICIENT
AGC A D L K K - A C L S R CAPTURE SYMMETRY COEFFICIENT
Í.HC ADLFR-ACLER CAPTUP.': ASY^f-iPTRY COEFFICIENT
4GF ADLErx--ADLER FISSICN SYMMETPY COEFFICIENT
AHF ADLER-ADLER FISSION ASYMMETRY COEFFICIENT

LDP LEVEL-'OFNSITY PARAMETER
TÊM NUCLiliR TEMPtRATUPE
SCO S PIN-CUT-OF F FACTOR
SP SPONTANEOUS FISSION
ENCDICTICN 76
DICTION 11 730717 QUANT-FIELD 2 (FUNCTION)
ENCDICTICN 22
DICTION 12 730717 QUANT-FIELD 3 (MODIFIERS)
SNCCICTICN 59
DICTION! 13 750209 PARTICLES
S (GAMMAS) EXCEPT DECAY GAMMAS
N (NtUI^ONS)
P (PROTONS)
0 (DOUTERONS)



98
Annex

A
FF

DG

XR
AP
3 -
B >
B +
E
RCL
RSC
PN
ON
COMPLEX

NONE
SNDDIC.TIOM
OICVTfiN
SNCOJCTION
DICTION
•P R El. M

SPSDD

OEP

APRVD

UNCBT

SCSRS

OUTDT

RNORM

( T 5 Ï T C N S )
(HÇ-3)
(ÍLPHAS) H^-4
( FZSSION FP.AGK5N1 S)

AßCVF: COOES AI<E US^O ÍM THE FOURTH QUANTITY SUBFÏEIO
AND UNDER ' P A R Ï - C S T • „
THE CODES BFLOW APt USÍD ONLY UMCER • PART-Dü-T •<,

(DÍ-CAY GAMMAS) USED FCr; GAN'MAS E I -TTED FRCM fETASTAßLE
STATUS AND FÜR GAMAS FOLLOWING ¿ PARTÍ CL E-EC-ITTING
Dr:C^Y (EoGo BHTA D~CAY)
(X-RAYS)
(ANNïHILATICN R AOI ATT ÜM)
(OCCAY CETA-)
(D*tCAY BETAS) UNSPECIFIED WHETHPF B+ OR 3 -
(D^C/vY SETA+) Pn:ITROK?.
(FLÉCTílONS) GTHf:P THAN DECAY BETAS
(RÍCOIL NUCLEUS)
(RfrST. DUAL NUCLEUS)
(PROMPT NEUTFCMS)
( nCL.iYit) N?UT»ON.S)
<U\'OEFINÇD CUTF/1TNG P^RT ICLES) I F THE AUTHOR DOES NOT

STATE TH= KÏNO AND NUMR5D
 ;GF THF. OUTGOING PARTICLES

IM CHARGED PÛSTÏCLI: li'íOUCtD FRACTIONS CR I F AMBIGUITY
EXISTS IN RESPECT TO THE REACTION TYPES INVOLVED

(NG ÏNFOPMATICM
31
14

A43
16

(PRcLIMINAFY

AVAILABLE)

74041B QUANTITIES

75Ö2Ü9 STATLS
DATA) DATA LABELLED BY AUTHOR AS PRELIM'RY

FrEE TLXT-- AUTHOR'S I K'FCRf ATI ON ABOUT F I N A L I Z I N G THE
DATA,

ALSO TO BF USED FOR 'DATA NOT TO BE QUOTEC PRIOR
TO PUBLICATION',

(DATA SUPEKfECïn) CATA SUPFRSfDEC BY AUThtlR ' S. RE VI S1ON ,
AND REVISED DATA ENTERED IN LIBRARY»
Frr!?.F TEXT= CROSS-REFERENCE TO SUPERSEDING CATA TABLE

(DEPENDENT CATA)
FÍ-E-S TEXT= CROSS-PÇFERENCE TO THE INDEPENDENT DATA

FROM WHICH DEPENDENT DATA WERE OBTAINED,
EXAMPLE= GAMMA-WIDTH WHEN OBTAINED BY SUBTRACTION

FROM INDEPENDENTLY MEASURED TOTAL-WIDT l-S
AND NHUTRCN-WIOTHS,

(APPPOVED BY A'JTHOR ) PROOF-COPY kAS APPROVED BY AUTHOR
AND AUTHOR'S CORRECTIONS HAVE BilEN ENTERSCO V
FREE TEXT= MAME AND DATE OF AFPROVAL

(DATA UNOBTAINABLE FROM AUTHCF) / /
FHEE TEXT= EXPLANATION WHY UMCRTAINABLE ("^

(CATA CCNVEFTED FRHM S C I S R S - U STATUS I N F O R " ^ . Ï ON I S
INCOMPLETS; OUF TO AUTOMATIC CONVERSION FROM' S C I S R S - I

( M OP.M A L IZ AT I CN OUT--OF- -DATE)
FRFCE T5XT= REASON OR CROSS-REFERENCE TO RENOF.MAL IZED

DATA TABLE
(CATA RENORMALIZED) DATA RENOPMALIZEC BY OTHER THAN

AUTHCR-,
' FREE TEXT= EXPLAMATTON OF RFNCRMALI IATION AND CFOSS-

REFERENCE TO AUTHOR'S ORIGINAL DATA.
NOTE= ONLY TO BE USSÜ FOR N'CN-TRI VI AL PENGRMALÏ ZATN



. 99
Annex

COI'P

CUFVE

ENCCÎCTICN
DICTION
CCW "
LINAC
ICTR
VDG
VOC-T
HILAC
CYGFF
CYCLO
ISOCYC
SYNCH
SYNCYC
tí ETAT

DYNAM
OSCIP
CHCPP
CHCPS

SPECM
SPECD
S PECC

DI cri or
ENCCJCTICN
DICTION
CO INC
PHD
DIFFR
REFL

TOF
SLCDT
CACMÖ
MANG5
ACt IV
REAC
3 URN
AS SOP
PLSED

REC

01 DI

DIDU

OUDI

DUCU

HEJRT
CH5EP

BY AN '.v TORo CCPFILATICN
ORE Tf-E AUTt-C1?.'S

SHOULD
ORIGINAL

OBTATNEC FRHM P'JBLICATICN S
CHECKFD, BUT NtlT APPF.QVL:O* BY THH

THE CCMPILEP,

pRCM A CURVE WITH A CA1A-PCINTTABULAR, DATA
READER

36
18 750209 FACILITY

(CCCKCRÛFT--UALTON ACCELERATCR)
(ELFCTRON LINHAK ACCELERATOR)
CIMSULATb'D CnsF. TRANSFORMER ACCELERATOR)
(VAN DF GRAAFF)
(TANDEM VAN C : G-AAFF)
(HEAVY ICN LI.'-.^AR ACCELERATOR)
(CYCLGSKAAFF)
(CYCLOTRON)
( I SOCHRCMQUS--CYCLOTRON)
(SYNCHRCTRQÎO

730426 NEUTRON SOURCE

750209 METHOD

(BETATRON)
(MICROTiSCN )
(PYNAVITP^!)
(PIL1: OSCILLATOR)
(FAST CHCPPFB)
(.SLOW CHOPPER )
(VELOCITY SELECTOR)
(MASS SPcCTPGV^TER)
(DOUBLE MASS SPl-CTROMETER )
(CRYSTAL SPECTROMETER)

21
19

•' 21
21

(COINCIDENCE)
(PULSE -HEIGHT DISCRIMINATION)
(.DIFFRACTION)
(TGTAL REFLECTION FRGM MIRPORS)
(MAGNETIC FJ,ELi) POTATION)
(TIME-OF-Fl. :(GHT)
(SLOWÏ-NG-DOUN--TÏMP)
(CADMIUM BATH)
(fAfiGANESE PATH)
(ACTIVATION)
(REACTIVITY MEASUREMENT)
(BUPN-UP)
(ASSOCIATED PARTICLE)
(PULSE DIE-MAY)
(CROSS SECTIONS OR YIELDS DETERMINED PY THE COLLECTION
OF RECOILS) ¡}
(RANGE OF PECO1LS MEASURED WITH IHICK-TARGET-THICK-v
CATCHER-ARPAMGEMENT)
(RANGE CF RF.CCILS MEASURED WITH THICK-TARGET-THINN-
CATCHER-APRÍNGEMENT)
(RANGE OF RF.COÏLS MEASURED WITH 1HINN«TARGET-THICK-
CATCHER-ARRANGEMENT)
(RANGE OF RECOILS MEASURED WITH 1HINN-TÍ.RGET-THINN-

(COLLECTION EY HE-JET)
(CHEMICAL SEPARATION)
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4SEP (SEPARATION P.Y MAS?, SŒPfcfiATOR)
SITA (SîWGLF TARGET IRR \01 ATÏOMS )
STTA (STACKED TARGÇT Î3RAüÍATXCNS)
ïfJTP ( ÏPRÂDIA7IDHS WÏTH INTERNAL BR-AM )
¿XT S ( IRPACIATIOhS HTTH EXTERNAL «EAM )
t-DEG (eNERGY»01;GPACATiaN F,Y FC ÎLS) 5N E-PG Y-OEGR ADAT IDK OF THE

BEAM SEFOPc HITTIMG THS TARGET íFS.ANGcMi:NT
MONSËP (SEPARATE MCNÏTURFOÎL)
MONMIX (MIXFID MONITOR) MQÍJITÜR AND TíRGET CCKBÏN»=D AS CHFMICAL

COMPQUMD OR MiXTURf: CR MCNlTTiP. PFtCTIOM HAS THF. S A M F
TiRGHT NUCLIDE AS TH£ REACTin,'! GIVEN UNDER «RPACTIúN1«

BC ÏNT ( B f AM CUKRf-^T ). MT tGP fiTFO ) CCDFWQRD USrO ONLY IF VALUES
GÎVr.N I N THE DATA SHCTICN ¿RE BÍS"5D ÜM THIS
MEAc.ÜR£MíNT

ENtDOICTICN
DICTION
GftMUC
GL ûSD
TRD
S0L5T
S I D
GEL!
THRFS
MOX-*

SC IN
*CCW:ENT '

STANK
MTANK
CSICR
»ÍAICP.

PRCPC
TELFS
FISCH
BPA'iR
AR-COI
E^COICTICN
OICTIÛN
¿REÍ
GARCA
SHAPE
4PI1A
SLA
ML/!
INTANG
ÍNCCICTION
DICTION
¿COMMENT
*

*
EN
EN-CM
EN-KIM
SN--CM-MIN
EM-MAX
ÇN-CM-MAX

40
22 750209 DETECTOFS

(GHIC-FR N'Û  LL F.R CCUNTER )
(GLASS DETECTC'-O
(TRACK DSTLT.TOPv) ALL WHICH ARE NCT GLASS
( SQL! D--STAT v. DcTTCTDR )
(SI-SOLID-STATE DETF.CT.1R )
(GERMiNIUM-LITHIUM DETIJCTOR )
(THRESHGLD OrT=CTOR)
(MOXON-RAC CETE-CTQ'-U
(HORMYAK BUTTON DETCCTnP J
(SCINTILLATION OETÍCTOP)

SCIN' SHOULD 13 5 USED FCrt SOLID SCINTILLATION COUNTER,
LXKí NAJ, ONLYo
(LIQUID SCIWILLATIHN COUNTER)
(SCINTILLATOR TANK)
(MODERATING ÏA1K DETFCTOR)
(CESIUM-IODIDE CRYSTAL)
(SCDIUM ÏODÏDE CRYSTAL)
(LONG COUNTr.R )
(PROPORTIONAL COUNTER)
(COUNTER Tt: LïSCOPif )
(FISSION CHAMBER)
(ELFCTPCN"PAIR SPECTROMETER) FOR GAMMAS
(ANNIHILATION RADIMTIUM COINCIDENCE CGUNTEP)

23
23 750209 ANALYSIS

(AREA ANALYSIS)
(PHQTCPEAK-AREA ANALYSIS)
(SHAPE ANALYSIS)
(4PI TIMES DIFFERENTIAL CROSS-SECTION AT ONE ANGLE)
(SINGLE LEVEL ANALYSIS)
(MULTILEVEL ANALYSIS)
(INTEGRATION OF ANGULAR DISTRIBUTION)

7
24 750209 DATA--HEADING KEYWORDS

THE MEANING OF THF COPE »EN« SHOULD BE EXTENDED TO
«ENERGY OF INCIDENT PROJECTILE, LAB-SYSTEM««, THIS
EXTENSION SHOULD ALSO APPLY TC THE OTHFR CODEWCRDSi
WHICH CONTAIN >EU', LIKS «EN-CN'o

INCIDENT NEUTRON ENERGY, LAB-SYSTEM
INCIDENT NEUTRON ENERGY, C-M-SYSTEM
LOW LIMIT OF INCIDENT N~EN£PGY PANGS, LAB-SYSTEM
LOW LIMIT GF INCIDENT N-ENERGY RÍNGE, C-M-SYSTEM
HIGH LIMIT CF INCIDENT N-5NERGY RANGE, LAE-SVSTEM
HIGH LIMIT OF ÏMCÏDFNT N--ENERGY RANGE, C=H-SYSTEM



EN-DUMMY

F.N-PÎL

EN-ERP.

S N-EP. PI

+ ËN-ERP
-EN-EPP

«N-RFS-EPR
MU-ADLEP

E-CM
= - NIN .
S-CM--MIN
E- MAX
S-CM-M'A X
E-RSL

E- EXC
=- EXC- MIN
E-tXC-MAX
S-LVL
E-LVL- ÏN I
ï - LVL-FIN
E-LVL-EPP
=~LVL-MÏN;
E-LVL-^AX
Q-VAL

0-VAL—MIN
3-VAL MAX
E-C-AIN
S-GAÏM-ERR
6- CGD
E-CGD-ERR
4NG
ANG1

,ANG2
ANG3
6 M G-CM

AN G-CM-KIN
AN G-MAX
AN G-'CM-MAX

ANIG-ERF
COS
CO S-CM
CÛS--MIN

EGUIVALENT
E NO NUMERICAL

ENERGY OR
INCIDENT

IS GIVEN.

DUMMY ENERGY* USi :0 AS THE NUMERICAL
3F AN INCIDENT-NEUTRON SPECTRUM
'cNFRGY VALUE IS GIVEN 3Y THE
INCIDENT- NEUTRON ENF-R GY~ RESOLUT! O.<
+ UNSYPMÏETRIC EMERGY RESOLUTION
• UNSYKMF.TPî C ÇMF.RGY RESOLUT ICN-
FRROR Ó F MONOCHRGMATI C I NC IDFNT--NEUTRRN
UNCERTAINTY OF THE CENTRAL ENERGY IN AM
NFUTSON-SPECTPUMo
ENERGY ERROR, I F MTR= THAN OME ERROR IS GIVEN=
EXPLANATIOM UNDER • L:RP- AMALYS •.,
SECOND ENERGY *KS.QR, IF MORE THAN ONE ERROR
EXPLANATION UNDFR «ERR-ANALYS1

+ UNSYMM5TRIC ENcPGY -SRPOR
- UNSYMMETRIC EMcAGY-ERRQR
WQRMALIZATICN ENcRGYo TO RE USED WHEN A DATA SET I S

NORMALIZED TO CNE ENERGY ONLY,
RESONANCE ENERGY
ERFOF OF RESCNANCE-FNtP.GY
MU IN ADLEK-Í.DLSK RESONANCE-- ANAL YSÏ S , EQUIVALENT TO
RESONANCE ENERGY
ENERGY OF OUTGOING PARTICLE, LAB-SYSTEM
ENERGY OF OUTG3ING PARTICLE, C-M-SYSTEM
UOW L I M I T OF GUTGCING-PARTICLE E-PANGE,
LOW L I M I T GF OJTGGÎNG-PARTICLf: E-FANGE,
HIGH L I N I T OF OUTGOING-PARTICLE E-RANGF.,
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LAB-SYSTEM
C-M-SYSTEM

LAB-SYST.FM
HIGH LIMIT OF OUTGOING-PARTICLE E-RANGE, C-C-SYSTcM
CUTGOING-PARTICLE ENERGY-RESOLUTION
OUTGOING-PARTICLE ENERGY-ERROR
EXCITAT I0N--ENERGY
LOW LIMIT OF EXCITATIOM-EMERGY
HIGH LIMIT OF EXCITATION-ENERGY
LEVEL-ENERGY
INÏT ÏAL LEVEL OF GAKMA-TRANSÏ1 ION
FINAL LEVEL OF G&MMA-TRANSITICN
Lf-'VEL-ENEPGY ERROR
LOW ENERGY-LIMIT OF A DISCRETE LEVEL-GRCUP
HIGH ENERGY-LIMIT OF A DISCRETE LEVEL-GROUP
Q-VALUE
Q-VALUE ERROR
LOWEF. LIMIT OF Q-VALUE
UPPER LIMIT OF Q- VALU 1
GAIN IN NEUTRON ENERGY
ERROR OF GAIN IN NEUTRON ENERGY
DEGREDATION IN NEUTRON ENERGY
ERROR OF OEGREOATION IN NEUTRON ENERGY
ANGLE, LAB-SYSTEM
ANGLE, DEFINITION SPECIFIED IN THE BIB--SECTICN
ANGLE, DEFINITION SPECIFIED IN THE BIB-SECTICN
ANGLE, DEFINITION SPECIFIED IN THE BIB-SECTICN
ANGLE, C-M-- SYSTEM
I. CW LIMIT OF ANGLE RANGE, LAB-SYSTEM
LOW LIMIT OF ANGLE RANGE, C-M-SYSTEM
HIGH L Ï M T OF ANGLE RAMGE, LAB-SYSTEM ,
HIGH LIMIT OF ANGLE RANGE, C-M-SYSTEM
ANGULAR RESOLUTION
ANGLE-ERROR
COSINE OF ANGLE, LAB-SYSTEM
COSINE OF ANGLE, C-M-SYSTEM
LOW LIMIT OF COSINE-RANGE OF ANGLE, LAB-SYSTEM
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COS-CH^W
C 05-MAX
CO£~CM-NÍX
COS—if. I
COS—F. FR
DATA

O ATA-CM
QATA-AFRX
DATi-MIN
DATA-I'AX
C ATA-ERR
CATA- FPB1

DATA-EF-R2

+ DATA-EPP
DATA-ERR3

-DATA- L'RR
RATÏO

RATIO-KIN
R ATJtl-MAX
^ATTU-FPP
RATïn-EPf i l

RATIO-I:FR2

+ RATJQ- EFF.
-RATIO-ERP
STAND

STAND-ERF;

STAND1

S TAN 02

STANDl- EFP.
STAMD2-EFF
TEMP
TEMP- t-RP
ELEMENT
MASS
HL
HL1
HL2
HL3 .'.'
HL-SRR
HL1-ERR
HL2"EP,R
HL3-URR
FLAG ,.
NUMBER

EXPLANATION UNDER
~) GATA-F PP.OP- , I F

EXPLANATION UND = P.
+ UMf.YMMíTRIC DATA-E
THIRD DATA-EFPDR, Ï F

EXPLANATION UND1R

- C M

LOW LIMIT OF COSINc-SANGE CF ÍA'GLE, C-M-SYSTEM
HIGH LIMIT OF CnSIs!?.-PANG= OF ANGLE, LAB-SYSTEM
HÏGH LIMIT CF CnrINE-FAMGE CF ANGLE, C-v-SYSTEM
COSINE OF ANGULAR RESOLUTION
COSIi-16 OF ANGL=-?PROR
HEADING FOR COLUMN GIVING THE QUANTITY SPECIFIED

UNDER "ISO-QUANT«
DATA GIVEN IN T H G CFMTRE OF MÛSS SYSTEM
APPROXIMATE VALUF OF DATUM
LOW L I M I T OF DATUM
HIGH L I M I T CF DATUM
DATA-ERROR, EXPLANATION TO BE GI'VEM UNDER "ERR-AMALYS'
FIRST DATA-ERROR., I F WORE THAN- ONE ERROR-COL IS GIVEN»

'ERR-ANALYS'
f-'ORE THAN ONE ERROR-COL IS GIVEN«,
' 5RP--ANALYS •
^riRo EXPLAN ATN UNDER "ERP-ANALYS*
MORE THAN ONE ERROR-COL ÍS GIVENo
« ERR-ANALYS •

- UNSYMMETRIC DATA-EKHDRo FXPLANATM UNDER 'ERR-ANA LYS1

HEADING FOP COLUMN GIVING THE RATIO SPECIFIED UNDER
' I S O Q U A N T », OR THE QUANT ITY/STANDARD RATIC

LOW L I M I T OF RATIO u
Ml GH* L I MIT CF RATIO
R'ATJO-EFROP.
FIRST RATÏO-F.FROR, IF MORE THAN ONG PATIO--ERRCR IS
GIVSNO EXPLANATION UMD3R •ERR-ANALYS'
SECOND RATIC-EÄROR, I F MORE THAN ONE RATID-EPROR I S
GIVEN« EXPLANATION UND?P • F.RR-ANALYS'
+UNSYV.METRIC RATIQ-EFPORO EXPLANATM UNDER «ERR-ANALYS1

-UNSYMMETP.IC P.ATI O-EPPOR» EXPLANATN UNDER ' ERR-ANA LYS «
HEADING FOP̂  CCLUMN GIVING THE NUF'ERICAL VALUE ASSUMED

FOR TH!= ISO--QUANT SPECIFIED UNDER «STANDARD1

STANDARD-ERROR
FIRST STANDARD-VALUE I F M O R F ' T H A N ONE IS GIVEN«

EXPLANATION UNDER "STANCARC"
S5-C0MD STANCAPO-VALUÍ: I F MORE THAN ONE IS

EXPLANATION UNDER •STANCARC1

ERROR OF FIRST STANDARD-VALUE
EP.ROP OF SSCQNO STANDARD-VALUE
SAVPLE TEMPERATURE
ERROR'OF SAMPLE TF.MPERATURF .->
Z= NUMBER OF ELEMENTS, FOR FI SSIOI^PRCDUCT
A»NUMBER OF ISOTOPES, FOR F ISS ION-PRODUCT
HALF-L IFE OF RESIDUAL -NUCLEUS
HALF-L IFE OF NUCLEUS SPECIFIED
HALF-L IFE DF NUCLEUS SPECIFIED
HALF L IFE QF NUCLEUS SPECIFIED
EFRÚF. OF H A L F - L I F E OF RESIDUAL

OF H A L F - L I F E OF NUCLEUS SPECIFIED
OF HALF-L IFE OF NUCLEUS SPECIFIED
OF HALF-L IFE OF NUCLEUS SPECIFIFD
MEANING OF FLAGS GIVEN UNDER THIS

IN BI ES-SECTION UNDER ' F L A G '
TO SPECIFY INDICES, EoGoCOEFF-NUMBERSt

LEVEL-NUMF.ERS ETC«
COEFFICIENT-NUMBER OF LEGENDRE OR COSINE COEFFICIENTS
WHEN THE F I T HAS BEEN DEDUCED FROM AN ANGULAR
DISTRIBUTION IM WHICH THE ENERGIES ARE GIVEN IN THE
CENTRE OF MASS SYSTEM

GIVEMo

YIELDS
YIELDS

ONLY
ONLY

ERROR
ERROR
FLAG«

EXPLAINED
MUM3?Ro USED

I N THE BIB-SECTION
I N THE 8IB-SECT I ON
IN THE BIB-SECTION '
NLCLELS

I N BIB-SECTION
I N BIB-SECTION
I N BIB-SECTION
HEADING TO BE
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>PÏ\ ' J 5PTN J GF RESONANCES, 5 n.fiKGTf—FLNCT ION?, ETCo Annex 8
MOMENTUM L ANGULAR MOMENTUM L OF U 5S0NÛNC ES, ST Rf-NGTH-F« S , ETC,
PARITY PARITY OF P53GNAMC:
S T Ä V - W G STATISTICAL- WEIGHT FACTOR G
y ISC HEADING FÛF A COLUMN l i I T H SUPPLEMENT AH Y INFORMATION

FQP WHICH MO DATA--HP.ACÏMG KfiYXOPC HAS SEEN C&FINEOo
FXPLANATjnr-i TG BE GIVPN UNDER «MÏSC-CCL1 KEYkQCü

MISC1 p IP.ST MiSCCLLAMEr.US COLUMN - I •= MORE THAN ONE I S GIVEN
SAMF USAGF. AS " M I S C - ( S E E ABOVE)

MISC2 StCÜND MISCSLL\NEO'JP COLUMN - - IF NO-.E THAN ONE IS GIVEN
SAME USAGE AS " M I 3 C - ( S E E ABOVE)

MIST3 TH(PD MISCHLLA-ISOUS COLUMN - - ÏF MCPE THAN ONE IS GIVEN
SAMF USAGE £,c. - M Ï .". C- ( ?::5 ABOVE)

MISC4 FOURTH MISCFLLAN rOU r. COLUMN - 1 ^ f/QR£ THAN ONE I S GIVEN
'E USAGE AS -HTSC- (SEE AFOVE)

K'QTE= * IM C0L3/S6 IDENTIF IES THOSE KEYWORDS VvHICH fAY
3E UP «ID ONLY F CI U INDEPENDENT VARIABLES.

SND0ICT1ON l^R
DICTION 25 730122 DATA UNIT KEYWORDS
SNDOICTICN 9f

ECJ
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KFK Kxfor 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
aon-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. ISO-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-QUANT".
QUANT would disappear after conversion of old EXFOR entries.

ISO-

fa). Structure of the coded information
(FLD1, (FLD2, FLD3), FLD4, FLD5, FLD6).

FLD1 - 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. LI7, C12, U238 etc.) Note that the atomic number is not
included as in FLD1.

FLD3 - Reaction using the reaction definition parts of Dictionary 10.
All codes like EL,INL,T0T,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 -
N4N -

PP2N -

(N,
(N,
(P,

N/P)
4N)
P/2N)
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FLD4 - Parameters and Functions combines parts of Dictionary 10
with Dictionary 11. Codes included in this field would be
ALF, NU, WID etc., from Dictionary 10 and adding CR0, 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 KFK 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, CR0) KFK
(39-Y-89, (P,N), CR0) PROPOSED

(39-Y-89 (P.P2N) 39-Y-87M, CR0) KFK
(39-Y-89 (P.P/2N), CR0, MS) PROPOSED

(39-Y-89 (P.P5N) 39-Y-84, CR0) KFK
(39-Y-89, (P,P/5N), CR0) PROPOSED

(8-0-16, (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
(ÁR.40-ZR-89) comment 1
(DG.40-ZR-89) comment 2

(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 if 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 used.
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5. Area code - We will have to do something about the assijjnment of area
codes. With the eventual demise of the SCISRS translation series 5-8 will
be available. But what happens if the number of centers bticomes greater
than 9?

6. MISC - The use of multiple MISC columns 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.

S. Pearlstein

lh
Distribution: L. Lesea

J.J. Schmidt
V. Manokhin
NNCSC

(5 copies)
(5 copies)
(5 copies)



Second version of the KFK CFND Exfor

ALTER
DICT
•COMMENT

CHARGED PARTICLES, KARLSRUHE

DICT 13)
CICT 13)
•ISO-QUANT')
DICT 10)
DICT 12)
DICT.12)

OBLIGATORY. A FREE TEXT
IF ONE OR MORE OF THESE

1)ISO-QUANT,CMPD-QUANT AND NUC-QUANT ARE NOT USED I N THE
CASE OF CHARGED PARTICLE INDUCED REACTIONS. THESE
KEYWORDS ARE REPLACED BY 'REACTION'.

2)'PART-DET« IS OBLIGATORY, BECAUSE THE PARTICLE DETECTED
I S IN GENERAL NOT OBVIOUS FROM «REACTION1. THE DECAY
PROPERTIES OF THE DETECTED PARTICLES SHOULD BE GIVEN
UNDER 'DECAY-DATA1.

3)THE HALF-LIFE SHOULD BE GIVEN UNDER «DECAY-DATA« ANO
NOT UNDER «HALF-LIFE«.

4)THE PRODUCT NUCLEUS SHOULD BE MENTIONED UNDER
•REACTION' AND/OR «PART-DET« BUT NOT UNDER «RESID-NUC«.
KEYWORD + CODED INFORMATION IN PARENTHESES OBLIGATORY
FOR CHARGED PARTICLE INDUCED REACTIONS.
UP TO 7 SUBFIELDS (SF1 ( S F2, SF3 )SF4, S F5,S F6, SF7 )
SF1 TARGET NUCLIDE Z-S-A(-MX) (SEE 'ISO-QUANT')
SF2 PROJECTILE (SEE
SF3 OUTGOING PARTICLE(S) (SEE
SF4 PRODUCT NUCLIDE Z - S - A Í - M X H SEE
SF5 QUANTITY MEASURED (SEE
SF6 MODIFIER (SEE
SF7 CLASSIFICATION (SEE
SF1,SF2,SF3,SF4,SF5 AND SF7
EXPLANATION HAS TO BE ADDED,
SUBFIELDS ARE BLANK. .
SUBFIELD 6 IS OPTIONAL
THE RULES FOR COMBINATIONS OF DIFFERENT OUTGOING
PARTICLES OR PRODUCT NUCLIDES ARE SIMILAR TO THE RULES
APPLICABLE IN ' ISO-QUANT'. DIFFERENT TYPES OF
OUTGOING PARTICLES IN SF3 MUST BE SEPARATED BY BLANKS,
E.G. A P 2N. IF SF5, SF6 OR SF7 CONTAIN MORE THAN
ONE CODE A SLASH IS USED FOR SEPARATION.
KEYWORD OPTIONAL. FREE TEXT OR COOED INFORMATION IN
PARENTHESES PLUS FREE TEXT
KEYWORD OBLIGATORY EXCEPT WHEN NOT RELEVANT. COOEO
INFORMATION UP TO 13 SUBFIELDS IN PARENTHESES PLUS
FREE TEXT.
SF1 ACCESSION NUMBER OF MONITOR REACTION IN EXFOR

FILE
TO SF5 MONITOR REACTION, NOTATICN AS GIVEN

IN 'REACTION' SF1 TO SF4.
FIRST AUTHOR OF PUBLICATION, ADDITIONAL AUTHORS

ARE NOTED BY + . EXAMPLE, LANGE+,
TO SF11 OR SF12 REFERENCE, NOTATION AS GIVEN IN

•REFERENCE'.
SUBFILED ÍSF12 OR SF13) OPTIONAL INFORMATION
ABOUT THE DATA, AS EVALUATED OR RECOMMENDED DATA.
(SEE DICT 12)
KEYWORD MAY CONTAIN ( I F NOT OBVIOUS FROM

«ISO-QUANT») SEVERAL SUBFIELOS, GIVING EITHER THE
NUCLIOE OBSERVED AND THE TYPE(S) OF RADIATION
DETERMINED OR THE PARTICLE(S) DETECTED. I F KEYWORD
PRESENT, THEN CODEO INFORMATION I N PARENTHESES
OBLIGATORY. SEE DICTIONARY 1 3 .

DECAY-OATA KEYWORD OPTIONAL. I F KEYWORD PRESENT, THEN CODED
ÍNFORMATION IN PARENTHESES OBLIGATORY. THE SUBFIELDS
ARE SEPARATED BY COMAS (SF1 ,SF2 , . . . . )
SF1 NUCLIDE Z-S-A( -MX) (SEE 'ISO-QUANT')

ADD-RES

MONITOR

SF2

SF6

SF7

NEXT

PART-DET THIS
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00000010
00000020
00 000030
00000040
00000050
00000060
00000070
00000080
00000090
00C00100
0COOC110
00000120
00000130
0OOOC140
00000150
0OOOC16C
00000170
00000180
00OOC190
000002 00
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
0000C290
00000300
00000310
00000320
00OOC330
00000340
00000350
00000360
0000 0370
00000380
00000390
00000400
00000410
Û0000420
00000430
00000440
00000450
00000460
00000470
00000480
00000490

ooooo5oa
00000510
00000520
00000530
00000540
00000550
00000560
00000570
00000580
00000590
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KFK Exfor rev. S F 2 HALF-LIFE ( - ERROR )t 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
S F . . . SF3,SF4 AND SF5 MAY BE REPEATED AS OFTEN AS

NECESSARY
FREE TEXT OPTIONAL.

REL-REF KEYWORD OPTIONAL. CODEC INFORMATION UP TO 8 SU8FIELDS
IN PARENTHESES PLUS FREE TEXT.
IN SF1 THE REASON FOR CITING THE REFERENCE I S GIVEN
(SEE DICT. 2 0 ) . IF THE CODE 'N« IS USED A FREE TEXT IS
CBLIGATORY.
SF2 FIRST AUTHOR OF PUBLICATION, ADDITIONAL AUTHORS

ARE NOTED BY + .
SF3 TO SF8 REFERENCEi NOTATION AS GIVEN IN 'REFERENCE1

THE KEYWORD 'REL-REF1 REFERS TO PUBLICATIONS WHICH
ARE RELEVANT TO AN ENTRY OR A SUBENTRY, FOR INSTANCE
TO THOSE PUBLICATIONS WHICH ARE INCLUDED IN AN

«COMMENT

*

DICT 3
1USASTB
1USANAL
2JAPNII
DICT 5
NC

NC/A

NC/B

PPS/A

PRS/A

DICT
CERN-

EVALUATION.

«STATE UNIVERSITY OF NEW YORK, STONY BROOK,
(FERMI NATIONAL LAB., BATAVIA, ILLINOIS)
(NIIGATA UNIV., NIIGATA)

N.Y)

(NUOVO CIMENTO) NUOV0 CIMENTO SER.1C
STARTING WITH V 0 L . K 1 9 5 5 ) UNTIL VOL.39 NO.4 (1965)
(NUOVO CIMENTO A) NUOVO CIMENTO SECTION A.SER.1C
STARTING WITH VOL.40 NO.1(1965) UNTIL VOL.70(1970)
SER.11 STARTING WITH VOL.1(1971)
(NUOVO CIMENTO B) NUOVO CIMENTO SECTION B,SER.10
STARTING WITH VOL.40 N 0 . K 1 9 6 5 ) UNTIL VOL.70(1970)
SER.11 STARTING WITH VOL.1(1971)
UNTIL VOL.61(48) AND FRCM VOL.71(58)
(PROC.PHYS.SOC.ÍLONDONJSECT.A) PROCEEDINGS OF THE
PHYSICAL SOCIETY.LQNOCN,SECT ION A
EXISTING VOL.62 JAN.1949 - VOL.70 DEC. 1957

374

2ITY 296

2ITV

2ITY

298
299

1
2

(PROC.ROY.SOC.,LONDON,SER.A)
ROYAL SOCIETY,LONDON,SERIES
PHYSICAL SCIENCES

PROCEEDINGS OF THE
A,MATHEMATICAL AND

2UK

2UK

401
402

419

(CERN EUR0P.ORG.FOR NUCL.RES.) CERN
ORGANIZATION FOR NUCLEAR RESEARCH

EUROPEAN 2ZZZCER 264

DICT
CRC

TTY

FCR
FY

PY

DICT
BIN

10

12

(CROSS SECTION) CROSS SECTION FOR THE FORMATION OF THE
SPECIFIED PRODUCT NUCLIDE OR THE SPECIFIED REACTION-
TYPE ( X , Y ) .

(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 SECTION FCR A
LIMITED ENERGY RANGE. EXPLANATORY FREE TEXT IS
OBLIGATORY.

BINARY 46

00000600
00000610
00000620
00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700
00OOC710
00000720
000OC730
00000740
00000750
00000760
00000770
00000780
00000790
00000800
00000810
00000820
00000830
00000840
000C0850
00000860
0O0OC870
00000880
00000890
O00OC9C0
00000910
000OC920
OO0OC930
00000940
OO0OC950
00000960
00000970
0000098C
000OC990
O0CO1OC0
00001010
00001020
00001030
00001040
00001050
0000 1060
00001070
00001080
00001090
00001100
00001110
00001120
00001130
00001140
00001150
00001160
00001170
00001180
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IND

CUM

«COMMENT

«COMMENT
EXP
THEO
EVAL
RECOM
DICT
XR
COMPLEX

EC
SF
OICT
COMP

CURVE

CPX-CURVE

INDEPENDENT YIELD OF THE PRODUCT NUCLIDE VIA DIRECT
FORMATION ONLY

CUMULATIVE Y I E L D , I . E . YIELD CF THE PROCUCT NUCLIDE
VIA DIRECT FORMATION AND RADIOACTIVE DECAY

THE MODIFIER IND AND CUM ARE USED FOR ALL KINDS OF
NUCLEAR REACTIONS.
CODEWORDS FGR CLASSIFICATION
EXPERIMENTAL DATA
CALCULATIONS BASED ON THEORY
EVALUATED DATA
RECOMMENDED DATA

13
I X-RAYS)
(UNDEFINED OUTGOING PARTICLES) IF THE AUTHOR DOES NOT
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)

56

60

17
2ó

16
DATA OBTAINED FROM PUÔLICATION BY THE COMPILER,
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 DATA-POINT READER
BY K.F.MCGOWAN ET A L . , PUBLISHED I N
CRNL-CPX-1 ( 1 9 6 4 ) FOR PRODUCTION OF MN,FE,CO.
ORNL-CPX-2 ( 1 9 6 4 ) FOR PRODUCTION OF N I , C U .
NUCL-DATA.Al ( 1 9 6 6 ) FOR PRODUCTION OF L l , B E , B
NUCL.DATA,A2 ( 1 9 6 6 ) FCR PRODUCTION OF C.
NUCL.DATA.A3 ( 1 9 6 7 ) FOR PRODUCTION OF N , 0 . •

33

37

DICT
HILAC
ISOCYC
SYNCYC
DICT
RANGE
DECAY
I RAT
ANGD

E
C
N
DICT
REC

HEJET
CHSEP
ASEP
SITA
STTA
INTB
EXT3
EDEG

MONSEP
MONMIX

18
(HEAVY ION LINEAR ACCELERATOR)
(ISOCHRONOUS-CYCLOTRON)
(SYNCHROCYCLOTRON)

20 ADDITIONAL RESULTS / RELATED RÇ'ERENCES
(RANGE OF RECOILS MEASURED)
(DECAY PROPERTIES OF THE PRODUCT NUCLIDE)
(ISOMERIC RATIO)1

(ANGULAR DISTRIBUTION)

REFERENCE USED IN THE EVALUATION
CRITICAL REMARKS
NOTE, SEE NEXT FREE TEXT

6
8
9

21
(CROSS SECTIONS OR YIELDS DETERMINED BY THE COLLECTICN
OF RECOILS)
(COLLECTION BY HE-JET)
(CHEMICAL SEPARATION)
(SEPARATION BY MASS SEPARATOR)
(SINGLE TARGET IRRADIATIONS)
(STACKED TARGET IRRADIATIONS)
(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

15

00001190
00001200
00001210
00001220
00001230
00001240
00001250
00001260
00001270
00001280
00001290
00001300
00001310
00071320
00001330
00001340
00001350
00001360
00001370
00001380
00001390
000014CO
00001410
00001420
00001430
00001440
00001450
00001460
00001470
00001480
00001490
0OCO15C0
00001510
00001520
0000153C
000015-40
00001550
00001560
00001570
00001580
00001590
00001600
00001610
00001620
00001630
00001640
00001650
0000 1660
0000167C
00001680
00001690
00001700
00001710
00001720
00001730
00001740
00001750
00001760
00001770
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KPK Exfor rev

BCINT

DICT
GEMUC
SID
LI SCI N
ARCOI
IOCH
COIN
DICT
GAREA
INTANG
DICT
•COMMENT
*

*
MISC3

MISC4

DATA

RATIO

SUM

22

TARGET NUCLIOE AS THE REACTION GIVEN UNDER 'REACTION1.
(BEAM CURRENT INTEGRATED) CODEWORD USED ONLY IF VALUES
GIVEN IN THE DATA SECTION ARE BASED ON THIS
MEASUREMENT

(GEIGER MUELLER COUNTER)
(SI-SOLID-STATE DETECTOR)
(LIQUID SCINILLATION COUNTER)
IANNIHILATION RADIATION COINCIDENCE COUNTER)
(IONISATION CHAMBER) FOR ALPHA-MEASUREMENT
(COINCIDENCE COUNTER ARRANGEMENT)

i
4

23

SUM-ERR
+SUM-ERR
-SUM-ERR
ENDDICTION
EN DAL TER

IPHOTOPEAK-AREA ANALYSIS)
(INTEGRATION OF ANGULAR DISTRIBUTION)

24
THE MEANING OF THE CODE »EN» SHOULD EE EXTENDED TO
•ENERGY OF INCIDENT PROJECTILEf LAB-SYSTEM'. THIS
EXTENSION SHOULD ALSO APPLY TO THE OTHER CODEWORDSt
WHICH CONTAIN «EN«, LIKE »EN-CM».

THIRD MISCELLANEOUS COLUMN - I F MORE THAN ONE IS GIVEN
SAME USAGE AS -MISC-ISEE ABOVE)

FOURTH MISCELLANEOUS COLUMN - I F MORE THAN ONE IS GIVEN
SAME USAGE AS -MISC-ISEE ABOVE)

HEADING FOR COLUMN GIVING THE QUANTITY SPECIFIED
UNDER «ISO-QUANT« OR «REACTION»
HEADINS FOR COLUMN GIVING THE RATIO SPECIFIED UNDER
»ISO-QUANT» OR »REACTION«, OR THE QUANTITY/STANDARD
HEADING FOR COLUMN GIVING THE SUM SPECIflED UNDER
»REACTION«
SUM-ERROR. EXPLANATION UNDER »ERR-ANALYS»
+UNSYMMETRIC SUM-ERROR. EXPLANATION UNDER «ERR-ANALYS»
-UNSYMMETRIC SUM-ERROR. EXPLANATION UNDER »ERR-ANALYS»

2
6

138

102

00001780
00001790
000018GO
00001810
00001820
00001830
00001840
00001850
00001860
00001870
00001880
00001890
00001900
00001910
00001920
00001930
00001940
00001950
00001960
00001970
00001980
00001990
00002000
0000 2010
00002020
00002030
00002040
00002050
00002060
00002070
00002080
00002090
00002100
00002110



ENTRY 60002 750904
SUBENT 60002001 750904
BIB 12 16
TITLE MEASUREMENT AND EQUILIBRIUM STATISTICAL-MODEL

CALCULATION OF EXCITATION FUNCTIONS OF THE AU-1971A,
REACTIONS IN THE ENERGY RANGE FROM 16 TO 103 MEV

AUTHOR IH.E.KURZ, E.W.JASPER, K.FISCHER, F.HERMES)
INSTITUTE (2GERB0N)
REFERENCE ( J , N P / A , 1 6 8 , 1 2 9 , 7 1 )
METHOD (STTA.EXTB)
FACILITY (IS0CYC2GERKFK)
DETECTOR IGELI)
SAMPLE (79-AU-197)
ERR-ANALYS THE ERRORS ESTIMATED FCR THE CROSS SECTIONS ARE LESS

THAN 10 PER CENT AND THOSE FOR THE ENERGY ARE LESS
THAN 1 MEV
'GAREA)
(COMP,CURVE)
(750127OMZ

16 0

19 0
60002002 750904

3 3
(79-AU-197(A,N)81-TL-200,CRO,,EXP/THEO)
181-TL-2OO,DG)
( 8 1 - T L - 2 0 0 , 2 6 . I H R , D G , 3 6 8 . , 0 . 94)

3 0

ANALYSIS
STATUS
HISTORY
ENDBIB
NOCOMMON
ENDSU8ENT
SUBENT
BIB
REACTION
PART-DET
DECAY-DATA
ENDBIB
NOCOMMON
DATA
EN
MEV

16.3
18.6
20.8
22.9
25.9
28.5
33.6
36.7
39.6
42.5

ENDDATA
ENDSUBENT
SUBENT
BIB
REACTION
PART-DET
DECAY-DATA
ENDBIB
NOCOMMON
DATA
EN
MEV

18.6
20.8
21.9
22.9
24.8

10
DATA
MB

1.3
7.9

20.3
23.5
18.3
10.8

7.3

4.5
3.3

12
20 0

60002003 750904
3 3

(79-AU-197(A,2N)8l-TL-199,CR0,,EXP/THE0)
(81-TL-199.DG)
I81-TL-199,7.5HR,DG,208.»0.119)

3 0

2 15
DATA
MB

1 1 .
85.

152.
200.
3 9 0 .
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6000200000001
6000200100001
6000200100002
6000200100003

XN)6000200100004
6000200100005
6000200100006
6000200100C07
6000200100008
6000200100009
6000200100010
6000200100011
6000 200100012
6000200100013
6000200100014
6000200100015
6000200100016
6000200100017
6000200100018
6000200100019
6000200100020
60002Ü0199999

3336000200200001
6000200200002
6000200200003
6000200200004
6000200200005
6000200200C06
6000200200007
6000200200008
6000200200009
6000200200010
6000200200011
6000200200012
6000200200013
6000200200014
6000200200015
6000200200016
6000200200017
6000200200018
6000200200019
6000200200020
6000200200021
6000200299999

3336000200300001
6000200300002
600020030000 3
6000200300004
6000200300005
6000200300006
6Q002O03000O7
6000200300008
6000200300009
£000200300010
600020030Û011
6000200300012
6000200300013
60002003 00014
6000200300015
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25.9
26.7
28.5
29.5
32.9
36.1
39.1
4 2 .
47.4
52.4

ENDDATA
ENDSUBENT
SUBENT
BIB
REACTION

PART-DET

DECAY-DATA

ENDBI6
NOCOMMON
DATA
EN
MEV

29.5
32.9
36.1
39.1
4 2 .
47.4
52.4
61.5

ENDDATA
ENDSUBENT
SUBENT
BIB
REACTION
PART-DET
DEÇA Y-DA TA
ENOBIB
NOCOMMON
DATA
EN
MEV

3 9 . 1
4 2 .
44.8
49.9
59.3
67.8
77.4
86.2

ENDDATA
ENDSUBENT
SUBENT
BIB
REACTION
PART-DET

396.
5 4 0 .
654.
650 .
450 .
203.
107 .

7 1 .
5 0 .
37.5

17
25 0

60002004 750904
3 6

l(79-AU-197(A,3N)81-TL-198-M,CR0,,EXP/THEO)+
(79-AU-197(A,3N ) 81-TL-198-GiCRO,t EXP/THEO))
(81-TL-198-M,DG>
(81-TL-198-GiDG)
(81-TL-198-M,1.9HR,DG,587., 0,602)
(81-TL-198-G,5.3HR,DG,676.,0.09)

6 0

2 8
DATA
MB

1 3 1 .
5 4 6 .
918.

1 0 7 1 .
870 .
410 .
2 3 1 .
130.

10
21 0

60002005 750904
3 3

(79-AU-197(A,P 3N)8O-HG-197-M,CRO,,EXP/THE0)
(80-HG-197-M,OG)
180-HG-197-M,2 3 .8HK,DG,134 . ,0 .419 )

3 0

2 8
DATA
MB

1.6
3 . 2
6. 7

2 3 . 1
58.9
66.2
63.1
52. 6

10
18 0

60002006 750904
3 • 3

t79-AU-l97CA,4N)81-TL-197,CR0,,EXP/THE0>
(81-TL-197.DG)

60 00200300016
6000200300017
6000200300018
6000200300019
60002C0300C20
6000200300021
6000200300022
6000200300C23
60002003 00024
6000200300C25
6000200300026
6000200399999

3336000200400C01
60C0200400002
6000200400003
6000200400004
6000200400C05
6000200400006
6000200400007
6000200400008
6000200400009
600020040ÛC1C
6000200400011
60C0200400012
6000200400012
6000200400014
6000200400C15
6000200400016
6000200400017
6000200400018
6000200400019
60002C0400020
6000200400021
6000200400022
6000200499999

3336000200500001
6000200500C02
6000200500003
6000200500004
6000200500005
60002005 00006
6000200500C07
6000200500008
6000200500 009
6000200500010
6000200500011
6000200500012
6000200500013
6000200500014
6000200500015
6Ü00200500016
6O0020050OC17
60002005000.18
6000200500 019
6000200599999

3336000200600001
6000200600C02
600020060000 3
6000200600004



DECAY-DATA
ENOBIB
NOCOHMON
DATA
EN
MEV

40.3
43.
45.7
50.7
53.
55.2
57.6
59.8
62.
64.
66.
6 8 .
70 .

ENDDATA
ENDSUBENT
SUBENT
BIB
REACTION

PART/DET

DECAY-DATA

END3IB
NOCOMMON
DATA
EN
MEV

45.7
50.7
53.
55.2
57.6
59.8
62.
64.
66.
68.
70.
79.3
86.1

ENDDATA
ENDSUBENT
SUBENT
BIB
REACTION
PART-DET
DECAY-DATA
COMMENT

ENDS IB

(81 -TL -197 .2 .8HR,DG,152 . t0 .11 ,DG,308 . , 0 .0541
3 0

2 13
DATA
MB

199.
6 3 2 .

1106.
1065.

796 .
5 8 1 .
3 9 2 .
275.
197.
157 .
135.
122 .
114.

15
23 0

60002007 750904
3 6

((79-AU-197<A,5N)81-TL-196-M.CR0,,EXP/THEC)+
(79-AU-197lA,5N)81-TL-l96-G,CR0,»EXP/THE0))
<S1-TL-196-M,DG)
C81-TL-196-G,DG)
C81-TL-196-M,1.4HR,DG,695., 0.905}
{8i-TL-196-G,1.8HR,DGf611.,0.164i

2 13
DATA
MB

5 0 .
2 6 1 .
540.
8 5 2 .

1076.
1137.

9 8 1 .
862.
694.
536.
4 4 2 .
226.
1 6 1 .

15
26 0

60002008 750904
4 7

(79-AU-197(A,6N)81-TL-195,CR0,,EXP/THE0)
(8l-TL-195,0G)
(81-TL-195,l .2HR,DG,562.,0.083)
THE GAMMA-ABUNOANCE IS AN ESTIMATED VALUE ONLY. THE
ERRORS OF THE CROSS SECTIONS ARE THEREFORE PRESUMABLY
HIGHER THAN STATED IN ERR-ANALYS. (COMMENT BY THE
COMPILER)

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
6000200699999

3336000200700001
600020C700002
6000200700003
6000200700004
6000200700005
6000200700006
6000200700007
6000200700008
6000200700009
6000200700010
6000200700011
6000200700012
6000200700013
6000200700014
6000200700015
6000200700016
6000200700C17
6000200700018
6000200700019
6000200700020
6000200700021
6000200700 022
6000200700023
600020C700024
6000200700C25
6000200700026
6000200700027
6000200799999

3336000200800C01
6000200800002
6000200800003
6000200800004
6000200800005
6000200800006
6000200800007
6000200800008
6000200800009
6000200800010
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NOCOMMON
DATA
EN
MEV

59.8
6 2 .
6 4 .
6 6 .
6 8 .
7 0 .
73.7
7S.3
32.7
86.1

ENDDATA
ENOSUBÊNT
SUBENT
BIB
REACTION
PART-DET
DECAY-DATA
ENDBIB
NOCOMMON
DATA
EN
MEV

73.7
77.5
8 1 .
84.4
87.8
9 1 .
94.2
97.3

100.3
103.3

ENDDATA
ENDSUBENT
SUBENT
BIB
REACT ION
PART-DET
DECAY-DATA
COMMENT

ENDBIB
NOCOMMON
DATA
EN
MEV

87.8
9 i .
94.2
97.3

100.3
103.3

ENDDATA
ENOSUBENT

ENOENTRY

DATA
MB

6 1 .
2 6 6 .
5 6 0 .
672 .
8 5 0 .
943.
8 2 8 .
6 0 8 .
5 0 0 .
3 7 4 .

2

12
24

60002009
3

(79-AU-197(A,7N

10

0
750904

3
) 8 l - T L - 1 9 4 - M , C R 0 , t EXP/THED)

(81-TL-194-M,DG)
(81 -TL -

DATA
MB

6 8 .
1 8 1 .
! 9 6 .
377.
3 9 8 .
4 1 3 .
423 .
3 2 1 .
315.
286 .

194-M f 33
3

2

12
20

60002010

179-AU-
4

197(A»8N
(8l-TL-l93tDG)
(81-TL-

.MIN ,DG,749 . , 0 . 7 4 , D G . 7 3 5 . , 0 . 26)
0

10

0
750904

6
) 8 1 TL-193,CR0i ,EXP/THEO)

I 9 3 t 2 3 . M I N . D G V 3 2 5 . , 0 . 1 3 )
THE GAMMA-ABUNDANCE WAS ESTIMATED. THE ERRORS OF THE
CROSS SECTIONS ARE THEREFORE PRESUMABLY LARGER THAN
GIVEN IN ERR-ANALYS. (COMMENT BY THE COMPILER)

DATA
MB

6 5 .
1 6 1 .
2 5 2 .
286 .
2 9 5 .
2 7 1 .

6

2

8
19

10

0

6

0
0

6000200800011
60002O08O0012
6000200800013
60002O08O0014
6000200800015
6000200800016
6000200800017
6000200800018
6000200800C19
600020080002C
6000200800021
6000200800022
6000200800023
6000200800024
6000200800C25
6000200899999

3336000200900001
6000200900002
6000200900003
6000200900004
6000200900005
6000200900006
6000200900007
6000200900008
6000200900009
6UO02O09O0010
6000200900011
6000200900012
6000200900013
6000200900014
6000200900015
6000200900016
6000200900017
6000200900018
6000200900019
60002 0090002 0
6000200900021
6000200999999

3336000201000001
6000201000002
6000201000003
6000201000004
6OO02010Q00O5
6000201000006
6000201000007
6000201000008
6000201000009
6000201000010
6000201000011
6000201000012
6000201000013
6000201000014
6000201000015
6000201000016
6000201000017
6000201000018
6000201000019
6000201000020
60002010S9599
6000299999999
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ENTRY
SUBENT
BJB
TITLE

INSTITUT
REFERENCE

FACILITY
COMMENT

DETECTOR

ANALYSIS
STATU«
COMMENT
ENDBIB
NOCOMMON
ENDSUBENT
SUBENT
B I B

REACTION
5AMPLE
PART»DET

METHOD
ENDBIB
NOCOMPON
DATA
EN
MEV

7.3

;
13*7
1 5 , 2
1 6 , 5
1 9 , T

ENDDATA
ENDSUBENT
SUBENT

BIB
REACTION
METHOD

CPND

AND (Pi2N).REACTIONS

70001 730623
70 001001 730623

11 19
EXITATION FUNCTIONS FOR
ON CAOMIUMIS IS0T3PES
(E,A,SKAKUN,A,P,KLYJCHAREV»YU,N,RAKIVNENKO#
IiAjROMANY)
(acCPUFT)
(J,I2V,J9,2«,75) I2V»AKAD, NAUK SSSR,SER,FIZ ,,
V.39.P 2<J 1975,
(HILAC»<»CCPUFT)
OF COMPILER,WE USEE tHILAÇ)» BECAUSE DICTIONARY 18
HAVE NOT WORD FOR PROTON ACCELERATOR,

7OO01O00O0001

UNCERTAINTIES INCLUDE RANDOM ERROR OF PHOTOPEAK-AREA
AND DECAY CURVE A N A L Y S I 8 *S WELL AS S1STEMATIC
ERRORS ASSOCIATED M T H COUNTER EFFICIECIE8 AND
SPREAD IN BEAM ENERGY. ERRORS IN DECAY SCHEME ARE NOT
INCLUDED,
(GAREA)
CCOMP)
OF COMPILER,ACCELERATORS I EMAX « AND 21 MEV

22
70001002

U
730623

7

ENDBIB

91é5 PER CENT U0"C0
(«9-IN-l10#DG) HALF-LIFE 69 MIN
657 KEV PHOTONS,1.0 PER DECAY
(«9-IN-l 10M.DG) HALfLIFE 4,9 HR
B85 KEV PHOTONS,0.93 PER DECAY
C8TTA,INTB,BCINT)

7

3 12
DATA DATA-ERP
MB MB
108, 32,4
168, 51,

350, 75,
512. 93,3
340. 102,
597, 179,
54«. 163,
262, 79.
146, 43,0
102, 30,3
73. 21,9
60, 19,2

1«
26

70001003 730623

a 7
CG6»CD-110CP,2N)a<)-!N«l09*U9-IN.109M,CRO)
(8ITA,INTB,BCINT)
91,S PER CENT 110-CD
(<19"IN>10«M,DG) HALF-LIFE 1,3 MJN
658 KEV PHOTONS, l', 0 PEP DECAY
((I9*IN>1O9,DG) HALF-LIFE 4,3 HR
203 KEV PHOTONS,0.775 PER DECAY

7

7OO01O0JOO0Q2
7000100100003
700010010000(1
7000100100005
7000100100006
7000100100007
7000100100008
70001 001 0000«?
7000100100010
70001001000Ü
7000100100012

70001
70001
70001
70001
70001
70001
70001
70001
70001
70001
70001
70001
70001
70001

00100013
OO1O00U
00100015
00100016
00100017
00100018
00100019
00100020
00100021
00100022
00100023
00199999
OOcOOOOl
00200002

7OO01O02O000'i
700010020000«
7000100200005
7000100200006
7000100200007
7000100200008
7000100200009
7000100200010
7O001O02O0Ô11
7000100200012
7000100200013
7OO01O02O00U
7000100200015
7000100200016

70001C0200017
7000100200018
7000100200019
7000100200020
7000*00200021
7000100200022
7000100200023
700010020002a
7000100200025
7000100200026
7000100200027
7000100299999
7000100300001

7000100300002
7OÛ01O03O00O3
700010030000a
7OO01O03OQ0O5
7000100300006
7OO0ÍO03O00O7
7000100300008
7000100300009
7000100300010



NOCOMMQN
DATA
EN
MEV
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DATA
MB

3 9
DATA-ERR
MB

7000100300011
7000100300012
7000100300011
700010030001«

1 3 . 7
1 5 , 2
17.
1 7 . 7
1 8 , 3
1«.
19.7
20,3
20,9

ENDDATA
ENDSUBiNT

SUBENT
BIB
REACTION
METHOD
SAMPLE
PART-DET

ENDBIB
NOC0MM0N
DATA
EN
MEV

105,
371 ,
5 1 1 ,
558,
60U,
638,
668,
660,
672,

2 1 .
7«,5

102.
112.
121,
127.
133,
132,
13*11

23

7000100« 750623
4 6

(Ü8 -CD-111 CP, N j a g - I N - U 1 ,CRO)
l 8 ï T A , I N T B , B C l N T i
9 3 , 9 PER CENT H i - C D
( U 9 * I N « 1 1 1 , D G ) HALF-LIFE 2 , 6 }
172 KEV PHOTONS»1,0 PER DECAY •
2U7 KEV PHOTONS»1,0 PER DECAY

6

DATA
MB

DATA-ERR
MB

16

7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000

7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7 0ÚO
7000

100300015
100300016
100300017
100300016
100300019
100300020
100300021
100300022
100300023
100300024
100399999

100400001
100400002
100400003
100400004
100400005
100400006
100400007
100400008
100400009
100400010
100400011
100400012
100400013

•3
5,2
5,9
6.7

8,5

9,8
11.8
13,7
15 ,2
17 ,
10 ,3

19,7
2 0 , 9

ENDDAU
ENDSUBEKT
SUBENT
BIB
REACTION
METHOD
SAMPLE
PART-OET

4.fc
27,S
66,6

13«.

300,
377.
430,

696,
481,
250,
140,
82.

72.
M .

IB
29

7000100S
4

0,69
«.13

10 .
2 0 . 2
33*. 8
ü 5 .
56.5
64,5
75.«

10«,

n\
37.3

12.3

10,8

750623
7

( U 8 . C D - 1 1 1 ( P , 2 N ) 4 < ) - I N » 1 1 0 * 4 9 - I N - 1 1 0 M , C R O )
( 8 T T A , I N T B , B C I N T )
9 3 , 9 PïR CENT 111.CO

(ü9-iN-no»DC) H A L F - L I F E 69 M I N
657 KEV PHOTONS» 1,0 PEP DECAY
(<J9 .JN.HOM,DG) HALF-L IFE 4 , 9 HR
S8S KEV PHOTONS» 0 . 9 5 PEP. DECAY

7000100400014
7000100400015
7000100400016
7000100400017
7000100400018
700O10O400019
7000100400020
7000100400021
7000100400022
7000100400023
7000100400024
7000100400025
7000100400026
7000100400027

7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000

10O40OO2B
100400029
100400030
100499999
100500001
100500002
100500003
100500004
100500005
10050.0006
100500007
100500008
100500009

ENDBXB
NOCOMMON
DATA
EN DATA

7

3
DATA-ERP.

7000100500010
7000100500011
7000100500012
7000100500013



MEV
11,8
13,7
15.2
1 7 .
1 6 * 3
19,7
2 0 , 9

ENDDATA
ENDSUBCNT

SUBENT
B I B
REACTION
METHOD
SAMPLE
PART-OET

ENDBIB
NOCOMMON
DATA
EN
HEV

|
5 ,2
5,0
*i«
6,8
7.3
7,8
e.2
8,7
9.

12 .5
10 .
15 ,6
17«
i e, 3

2 0 , 9
ENDDATA
ENOSUBENT
SUBENT
BIB
REACTION
METHOD
SAMPLE
PART-DET

ENDBIS

NOCOMMON
DATA
EN
MEV

1 1 , S
1 3 . 7
1 5 , 2
17í
l e , 3
19¿7
20*«

ENDDATA

MB
17,

332 .
6 Î B ,
7 1 1 .
7 9 0 .
9 1 7 .
7 1 6 .

MB
5,1

100.
168,
21«.
237,
274,
216,
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21

70001006
tí

750625
7

(SlTAiZNTBiBClNT)
9tf,9 PER CENT 112.CD
(Ö9.IN«112M,DG) HAL^-LI^E 21 MIN
157 KEV PHOTONSil.O PER DECAY
C«9.IN»11E,D6) HALF-LIFE 14,4 MIN
617 KEV PHOTONS,0.0595 PER DECAY

7

DATA
MB

17

17 ,
«S*
96 6

163,
2 2 0 .
321.
375,
403 ,
5U«,
6 0 0 .
6 8 0 ,
026 ,
295 ,
190 ,
135,
no,
96,

DATA-ERR
MB

M
28¡8
«6,9
66.
95.S

na,s
i6s;
leo,
20a,
126
86,5

33.
26,8

31
70001007 750683

« 6
ÍD«112(P»2N)Ü9»!N*HI,CRO)

(8TTA,INTB,BCINT)
94,9 PER CENT 112.CD
(üP-ÍN-ill,DG5 HALP-LIPE 2,62 D
172 KEV PHOTONS,1,0 PE" DECAY •
2117 KEV PHOTONS, |.O PER DECAY

6

DATA
MB

17.
332.
628,
711 ,
790.
917,
718,

3
DATA-ERR
MB

2,54
«9,6
9a,
107,

ne;
136,
107,

«

70001
7O001
70001
70001
7O001
70001
7Ó001
70001
70001
70001

oo5oooia
00500015
00500016
00500017
00500016
00500019
00500020
0050002!
00500022
00599999

7000100600001
7000100600002
7O001006O0OQ3
700010060000a
7000100600005
7000100600006
7000100600007
7000100600008
7000100600009
7000100600010
7000100600011
7000100600012
7000100600013
700010060001a

7000100600015
7000100600016
7000100600017
7000100600016
7000100600019
7000100600020
7000100600021
7000100600022
7000100600023
700010060002a
7000100600025
7000100600026
7000100600027
7000100600028
7000100600029
7000100600030
7000100600031
7000100600052
7000100699999
7000100700001
7000100700002
7000100700003
700010070000a
7000100700005
7000100700006
7000100700007
7000100700008
7000100700009

7000100700010
7000100700011
7000100700012
7O001007O0013
700010070001a
7000100700015
7000100700016
7000100700017
7000100700016
7OO01007O001«
7000100700020
7000100700031



ENDSUBENT

SUBENT
BIB
REACTION
METHOD
SAMPLE
PART-DIT
ENDBIB
NfiCOHHON
DATA
EN
MEV

«•7
5.

5.9
6*5
7*1
7,-8

Si'
10,9
13,5
15<2
ib¿7
IB,}
19¿5
20 g 9

ENDDATA

ENDSUBENT
8UBENT
BIB
REACTION
METHCD
SAMPLE
PART-OET

ENDBXB
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SO

7000100ft 750*23

a 5
{«8»CD»11J(P,N)«0«IN"113M»CRO)
(SITA,INTB,BCINTJ
9 0 , 2 PER CENT US-CD
(Ü9-IN.113M,DG) HALF-LirE 9 9 .
393 KEV PHOTON8#l',0 PER DECAY

MIN

DATA
MB

4 , 6
M.3

2"»,
5 9 ,
»5.

109,
127.
140.
140,
5*.
26,
16.
1«.
11.

3 II
DATA»ERR
MB

O.é?
1.7

8.S5
13.3
16.3

21
Î

8. a

2.4
2èl
1.95

27
70001009

a
750623

( e D 1 1 ( , ) 4
£SITi,INTB,8ClNT)
9 0 . 2 PER CENT 113-CO
( a 9 . I N . H J M , D O HALF-LIFÍ 21 MIN
187 KEV PHOTONS, i , o . M R DECAY
(ü«J-IN.l l í»DG3 HAL^-U'E H . «
,',17 KEV PHOTON8»0.0995 PER DECAY

DATA
EN

MEV
12*5
1«.
15,6
17̂ 1
16^5
19 gT
20,•

ENDDATA
ENDSUBENT
8UBENT
BIB
REACTION
METHOD

8AMPLE
PART-DET

FLAG
ENDBIB

3 7
DATA DATA-ER«

MB MB
123, 1271
75S, 216,
910, 27a;
110$, 352,
1056, 3J»,
964, 29*¡
917, 27«;

9
21

70001010 790*23
5

fllAa^A^f 4 Â1 { ̂  LI 1 il A ' • U a t % /|U ^Qft ^

(8TTA»XNTB,BCXNT)

97,3 PER CENT 1U-CD
(49-IN«114M,D6) HALC"LXff SO D
192 KEV PHOTONS,0,961 PER DECAY
(11) UPPER LIMIT

6

7000100799999

7000100800001
7000100800002
7000100800003
700010080000a
7000100800005
7000100800006
7000100800007
7000100800008
7000100800009
7000100800010
7000100800011
7000100800012
7000100800013
700010080001«

7000100800019
7000100800016
7000100800017
7000100800018
7000100800019
7000100800020
7000100600021
7000100800022
7000100600023
700010060002«
7000100800025
7000100800026
7000100800027
7000100800028

7000100899999
7000100900001
7000100900002
7000100900003
700010090000«
7000100900005
7000100900006
7000100900007
700010090000«
700O10O90OO09
7000100900010
7000100900011
7000100900012
7000100900013

7000100900014
7000100900015
7000100900016
7000100900017
7000100900018
7000100900019
7000100900020
7000100900021
7000100900022
7000100999999
7000101000001
7000101000002
7000101000003
7000101000004

7000101000005
7000101000006
700-010100000?
700010100000«
7000101000009



NOCOMMON
DATA
EN
MEV
5,8
5,9
7.7
9,

u,e
i",
20,9

ENDDATA
ENDSUBENT
SUBENT
BIB
REACTION
METHOD
SAMPLE
PART-DET

ENDBIB
NOCOMMON
DATA

EN
MEV

9,i
10,9
11(6
13,7
1«,5

16|7
IS,3
I'.
20,3
20,9

ENDDATA

ENDSUBENT
SUBENT
BIB
REACTION
METHOO
SAMPLE
PART-OET

ENDBIB
NOCOMMON
DATA
EN
MEV

5.2

6*,7
7.1

8¡5
ll¡5
13,5
15,2
16|7

DATA
MB

0,
29,

150,
270,
226,

«1.

ti 7
DATA'ERR FLAG
MB NO-DIM

1 0.1 U
1.35

2?«5
00.9
33.9

6,5
b.5

9
20

70001011 750623
ti 5

(«B-CD» 11 <i (P,2N) «9-I N»113M,CR0)
(STTA
97,3

,XNTB,BCINT)
PER CENT 11«.CD

C<I9-IN«111M,DG) HALF-LIFE 99.Í1 MJN
393 KEV PHOTON«, l'.O PER DECAY

DATA
MB

18,
7«,
68,

201,
183,
20tt,
179,
190,
161,
190,
1 U5|

5

$ 11

DATA-ERR
MB

2.7
, 11.1
i 13.?

30»
, 27.2
, 10.6
> 26.8
» ¿8.5
• 2U.it
i 2B»5
i 21.8

13

23
70OOIO12 750611

(U8-I
Ü 6

ÎD»116(P»N)<l9»IN*116M#CR0)
(8TTA,INTB,BCINT5
90,5
( Ü9-
1293
2112

DATA
MB

1
6
20
17
61
85
123

90
37
2«
18

PER CENT 116«CD .
IN-llfcM,DG) HALF-LIFE 5a MIN
KEV PHOTONS,0.B5 PER DECAY •
KEV PHOTON8,0,Í5 PER DECAY

6

3 15
DATA-ERR
MB

,5 2.25
.7 1«

! 5Í35
. 9,15
. 12,7
. I*,"

$ * &*
• 5,55

S.6
• *• 7
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7 0 0 0 1 0 1
7 0 0 0 1 0 1
7 0 0 0 1 0 1
7 0 0 0 1 0 1
7 0 0 0 1 0 1
700O101
70OO101
7 0 0 0 1 0 1
700O101

7 0 0 0 1 0 1
7 0 0 0 1 0 1
700O101
7 0 0 0 1 0 1
70OO1QI
7 0 0 0 1 0 1
7 0 0 0 1 0 1
7 0 0 0 1 0 1
7 0 0 0 1 0 1
7 0 0 0 1 0 1
700O101
7 0 0 0 1 0 1
7 0 0 0 1 0 1
7 0 0 0 1 0 1

7 0 0 0 1 0 1
7 0 0 0 1 0 1
7 0 0 0 1 0 1
7 0 0 0 1 0 1
7 0 0 0 1 0 1
7 0 0 0 1 0 1
7 0 0 0 1 0 1
7 0 0 0 1 0 1
700O101
700O10Í
700O101
700O101
7 0 0 0 1 0 1
7 0 0 0 1 0 1

000010
00OO11
0 0 0 0 1 2
O0OO13
00001«
000015
0 0 0 0 1 6
000017
00OO18

00001*»
000020
000021
099999
lOOOOl
100002
100003
10000U
100005
100006
100007
10OO0B
100009
100010

100O11
100012
100013
100O1«
100015
lOOOlfe
100017
100O18
100019
100020
100021
100022
100021
10002a

7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000

101199999
101200001
101200002
101200001
10120000«
101200005
101200006
101200007
10120OO08
101200009
101200O10
101200011
101200012
101200011

700010120001«
7000101200015
700010120001t»
7000101200017
7000101200018
7000101200019
7000101200020
7000101200021
7000101200022
7O0O101200O21
700010120002«
7000101200025



18.5
19.5

2 0 . 9
ENDDATA
ENDSUBENT
SUBEKT
BIB
REACTION
METHOD
SAMPLE
PART.OCT

ENDBIB
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1 6 ,
1 « .

DATA

EN
MEV

U.5
13.5
15,Ï
U,7
1 6 , 3
1 9 , 5
2 0 , 9

ENDDATA
ENDSUBENT
ENDENTRY

1 5 .
17
26

70001013
a

2.25

750*83
5

( C D i ( | 2 N > 4 9 !
(STTA,INTB,BCINT)
90.5 PER CENT 11«,.CD
(a9. ÏN«i iSM,0G) UMFílFí «,5
335 KEV PH0TONS»0,95 PER DECAY

5

Hf?

DATA
MB

195,
2B9,
319,
287,
279,
aas,
2 1 0 , 9

17
13

DATA-ERP
MB

29.0
43.4
08,

«1¡9
3!.'?

7000101200096
7000101200017

7O0O
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7O0O

101200028
101200029
101299999
101300001
101300002
101300003
101300O0U
101300O0S
101300006
101300O07
101300008
101300O09
101300010

70001013000 i l
7000101300012
7000101300013
700010130001a
7000101300015
7000101300016
7000101300017
7000101300018
7000101300019
7000101300020
7000101399999
7000199999999

9
0
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ENTRY
SUBENT
BIB
TITLE

AUTHOR
INSTITUT

70002 750711
70002001 730711

12 21
(YIELDS FOR ISOT0PE3 BA-133M AND BA»133,IS0MERlS
RATIOS IN REACTIONS CS-133(P»N)BA-133H,G AND
C S - t 3 3 ( 0 , 2 N ) B A - m i - , G )
(P ,P ,DMITRIEV,G,A .M0UN,M,V ,PAN4RIM)
(ÜCCPrEl)

FACILITY
MOM TOR

( C C )
( J , A E , 3 5 , 6 1 , 7 3 ) ATOMNAJA ENERGIJA V ,15 , P , 6 1 , 1973
(CICLO#«CCPFEI) CPMX»22 , 1 ,EDMAX»22,5 HEV
(2«J«CU"65(D»2N)30-ZN«65)P,P,DMITRIEV,N iN.KRASNOV,
ATOMNAJA ENERGÏJA,V .18 |P .18« ,1965
(29»CU»<»5(P,N)3 0«2N«í>5) N , N , KRA3N0V »P. P.DMITRJEV ,
ATOMMAJA ENERGIJA, V . 2 0 # P . 57» 19éfe

DETECTOR (8CIN,NAJCR)

ERR-ANALYS UNCERTAINTIES INCLUDE RANDOM ERROR OF PHOTOPEAK-AREA
AND DECAY CURVE ANALYSIS AS WELL. AS Í I3TEMATIC
ERRORS ASSOCClATED WITH COUNTER EFriClECIES ANO
SPREAD IN BEAM ENERGY, ERRORS I N OECAV SCHEME ARE NOT
INCLUDED,
(GAREA)
(SITA,EXTBiEDEG»M0N3EP,CHSEP>
(COMP)
TARGETS • CS(CL) AKO CS(NO3)

21

ANALYSIS
METHOD
STATUS
SAMPLE
ENDBIB
NOCOMMON
ENDSUBENT

SUBENTRY
BIB
REACTION
PART-DET

ENDBIB
NOCOMMON
DATA
EN
MEV

S,3
1 1 , U

22

7OO02O02 73O7U
2 3

( 5 5 - C S - 1 3 3 ( P , N ) 5 è - B A - l l ï » TTY)
(56"BA.133,DGJ HALF-LIFE 7.2YR
Î 5 ê * 3 § 2 KEV PHOT0MS|0a77 PER DECAY

3

3 6
DATA OATA-ERR
MKK/MKA*HR M K K / M K A * H R

0 , 0 5 5 0,008
0 ,24 0,036

7000200000001
70OO2OO1OO001
7000200100002
70OO20O10O00S
70O020O10O00U
7000200100005
7000200100006
7000200100007
70OQ2OO10O00B
7000200100009
7000200100010
7000200100011
7000200100012
7000200100015

70O03O010O0U

70OO2OOI0O01S
70OQ2OO10O016
70O02OO10OC17
7000200100018
7000200100019
70OQ2O010O02O
70O02OO1OO021
7000200100022
7000200100023
70O0ÎO01OO02«
70O02OO1OO02S
7000200199999

70C02O02OO001
7000200200002
7000200200003
700020020000«
7000200200005
700020020000b
7000200200007
70O02O020O00§
7000200200009
7000200200010
70O02OO2OO0U
7000200200012

IS,5
17,0
19,2
2Í .1

ENDDATA
ENDSUBENT
SUBENT
BIB
REACTION
PART'DET

ENDBIB
NOCOMMON
DATA

EN •
HEV

8.3
i t . «
IS,5

0,909
0,55
0,565

8
lfe

70002003
2

0,05<)
0,077
0,083
0,0*1

730711
3

(S5*C8-133CP»N)S6*BAM33M,TTY)
(5*.»BA«133M,D8) HALP-LIFE 38 .« HR
276 KEV PHOTON8#8,17 PER DECAY

DATA
MKK/MKA*HR

28.
17a,
311 ,

DATA»fRR

,
26,2
«6,8

7000200200011
700020020001a
7000200200015
7000200200016
7000200200017
700020 0299999
7000200100001
7000200300002
7000200300003
700020030000a
7000200300005
7000200300006
7000200300007
7000200300008

70O02O03OO009
7000200300010
70O02O0JOO011
7000200300012
7000200300013
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17,0
n.a
22,1

ENDDATA
ENDSUBENT
SUBENT
SIB
REACTION
PART-DET

ENDBIB
NOCOMMON
DATA
EN

9.1
12.«

16.6
19.8
22.«

ENDDATA
ENDSUBENT
SUBENT
BIB
REACTION
PART-OET

ENDBIB
NOCOMMON
DATA
EN
MEV

9.1
12.4

16,6
19,e
22.4

ENDDATA
ENDSUBENT
ENDENTRY

4)8,
4T0,
502,

8
16

70002004
2

65.9
71,
37,8

750711
3

(56*BA-133M|DG) HilF-LlFE 3S,9 HR
276 KEV PHOTONS.0.17 PER DECAY

3

DATA
MKK/MKA*HR

105,
495,
860,

1345,
2060,
2370,

8
16

70002005
2

DATA-EPR

I S . "

iso!

202.
310.
358,

750711
3

6-0A-133.TTY)
¡,DG) HALÍ«L>I^E 7 , 2 YR

3564382 KEV PHOTONS.0,77 PER DECAY
3

3 6
DATA DATA.pRP
MKK/MKA*HR HKK/MKA*HR

0.11

o.us
0,87
1,16
1,81
2.2 8

5

0,015
0,075
0,13
0,18
0,27
0,33

700020030001U
7000500100015
7000200300016
7000200300017
7000200399999
7000200400001
7000200400002
7000200400003
7000200400004
7000200400005
7000200400006
7000203400007
7000200400C08
70002CÔ400009
7000200400010
7000200400011
7000200400012
7000200400013

7000200400014
7000200400015
7000200400016
7000200400017
7000200499999
7000200500001
7000200500002
7000200500003
7000200500004
700020050000S
7000200500006
7000200500007
7000200500008
7000200500009
7000200500010
7000200500011
7000200500012
700O20OS0OO13
7000200500014
7000200500015
700020050001b
7000800500017
7QOQ200599999
7000299999999
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KFK CPND Exfor 3-)
KARLSRUHE

(SEE DICT 10)

(SEE DICT 12)
(SEE DICT.12)
IF RELEVANT. A FREE TEXT
IF ONE OR MORE OF THESE

ALTER
DICT 2
* COMMENT 1) I SO-aUANT.CKFD-OlJANT AND NUC-CUANT ARE NOT USED IN THE
* CASE OF CHARGEC PARTICLE INDUCED REACTIONS. THESE
* KEYWORDS ARE REPLACED BY • REACTION« .
* 2)THE PARTICLE OR NUCLIDE DETECTED MUST BE EVIDENT EITHER FROM
* •ISC-QUANT1f «REACTICN«, •PART-DET«, OR -DECAY-DATA«.
* 3)THE hALF-/_IFE SHCULD BE GIVEN UNDER «DECAY-DATA* AND
* NOT UNDER «HALF-LIFE«.
* 4)THE PRODUCT NUCLEUS SHOULD BE MENTIONED UNDER
* »REACTION« AND/OR «PART-DET« BUT NOT UNDER «RESIO-NUC.
REACTION KEYWORD + CCCEC INFORMATION IN PARENTHESES OBLIGATORY

FOR CHARGED PARTICLE INDUCED REACTIONS.
UP TO 9 SUBFIELCS ( SF1 ( SF2, SF3 ) SF4 , SF5 ,SF6 ,SF7. SF8 . SF 9)
SF1 TARGET NLCLIDE Z-S-A(-MX) (SEE «ISC-QUANT«)
SF2 PROJECTILE (SEE DICT 13)
SF3 OUTGOING PARTICLE(S) (SEE DICT 13)
SF4 PRODUCT NUCLIDE Z-S-AÍ -MX) (SEE «ISO-QUANT«)
SF5 8RANCH
SF6 QUANTITY MEASURED
SF7 PARTICLE
SF8 MODIFIER
SF9 CLASSIFICATION
THE SUBFIELDS ARE OBLIGATORY
EXPLANATION HAS TO BE ADDED,
SUBFIELDS ARE ELANK.
THE RULES FOR COKBlNATICNS OF DIFFERENT OUTGCING
PARTICLES OR PROCUCT NUCLIDES ARE SIMILAR TO THE RULES
APPLICABLE IN 'ISC-QUANT'« DIFFERENT TYPES OF
OUTGOING PARTICLES IN SF3 MUST BE SEPARATED BY + ,
E . G . 2N+.P+A. IF SF5 TO SF9 CCNTAIN MORE THAN
ONE CODE A SLASH IS USED FOR SEPARATION.

FACILITY THE FIRST SUeFIELD OF THE KEYWORD GIVING THE TYPE OF THE
FACILITY <SEE CICT. 18) IS CBLIGATORY EXCEPT WHEN NOT
RELEVANT. THE SECCND SUBFIELD GIVING THE LOCATION OF THE
FACILITY <SEE CICT. 3) IS OPTIONAL. CODED INFORMATION IN
PARENTHESES ANDXOR FREE TEXT.

ADD-RES KEYWORD 'ADDITIONAL RESULTS' OPTIONAL. FREE TEXT OR CODED
INFORMATION IN PARENTHESES PLUS FREE TEXT (SEE DICT. 2 0 ) .

MONITOR KEYWORD OBLIGATORY EXCEPT WHEN NOT RELEVANT. CODED
INFORMATION UP TO 13 SUBFIELDS I N PARENTHESES PLUS
FREE TEXT.
SFI TO SF4 MONITOR REACTIONt NOTATION AS GIVEN

I N «REACTION» SFI TO SF4 .
SF5 AOCESSION NUMBER OF MONITOR REACTION I N EXFOR

RILE
SF6 FIRST AUTHOR OF PUBLICATION,. ADDITIONAL AUTHORS

ARE NOTED BY + . EXAMPLE. LANGE+,
SF7 TO SF11 OR SF12 REFERENCE, NOTATION AS GIVEN IN

• REFERENCE« .
NEXT SUBFIELC (SF12 CR SF13) OPTIONAL INFORMATION

ABOUT Tl-E CATA. AS EVALUATED OR RECOMMENDED DATA.
(SEE DICT 12)

RAD-DET KEYWORD AND CODEC INFORMAT ICN IN PARENTHESES ARE OBLIGATORY
I F THE NUCLICE OESERVED IS NOT OBVIOUS FROM «REACTION« OR
•DECAY-DATA'. THE FIRST SUBFIELD GIVES THE NUCLIDE AND THE
ADDITIONAL SUBFIELDS THE TYPES OF THE RADIATION OBSERVED.
(SEE DICT. 1 2 ) .
IF KEYWORD PRESENT THE DATA FOR OBSERVED RADIATION HAS TO
BE GIVEN UNDER .'.DECAY-DATA • .

DECAY-DATA KEYWORD OPTIONAL. I F KEYWORD PRESENT, THEN CODED
INFORMATION I N PARENTHESES CBLIGATORY. THE SUBFIELDS
ARE SEPARATEC BY COMMAS (SF1 .SF2 , . . . . )
SFI NUCLIDE Z-S-/»(-MX) (SEE «ISO-QUANT«)
SF2 HALF-LIFE
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REL.-REF

•COMMENT

*
DICT
1USASTB
1USANAL
2JAPNII
DICT
NC

NC/A

HCSB

PPS/A

PRS/A

DICT
CERN-

DICT
SIG

SF3 TYPE OF RADIATION (SEE DICT. 13)
SF4 ENERGY OF RADIATION IN KEV
SF5 ABUNDANCE OF RADIATION PER DECAY
S F . . « SF3.SF4 AND SF5 MAY BE REPEATED AS OFTEN AS

NECESSARY
FREE TEXT OPTIONAL.
KEYWORD OPTICNAL. CODED INFORMATION UP TO 8 SUBFIELDS
IN PARENTHESES PLCS FREE TEXT*
IN SF1 THE REASON FOR CITING THE REFERENCE IS GIVEN
(SEE DICT. 2C). IF THE CCDE • N« IS USED A FREE TEXT IS
OBLIGATORY.
SF2 FIRST AUTHOR OF PUBLICATION, ADDITIONAL AUTHORS

ARE NOTED BY +.
SF3 TO SF8 REFERENCE, NOTATION AS GIVEN IN «REFERENCE1

THE KEYWORD «REU-REF« REFERS TO PUBLICATIONS WHICH
ARE RELEVANT TO AN ENTRY OR A SUBENTRY, FOR INSTANCE
TQ THOSE PUBLICATIONS WHICH ARE INCLUDED IN AN
EVALUATION.

(STATE UNIVERSITY OF NEW YORK, STONY BROOK, N.Y)
(FER^I NATIONAL LAE.,BATAVIA, ILL INOIS)
(NIIGATA U N I V . , MIGATA)

(NUOVO CIMENTO) NUGVO CIMENTO SER.10 2ITY
STARTING WITH VOL.1 (1955) UNTIL VOL.39 NO.4 (1965)
(NUOVO CIMENTC A) NUOVO CIMENTO SECTION A.SER.10 2ITY
STARTING WITH VOL.40 NO..1(1965) UNTIL VOL.70(1970)
SER.11 STARTING WITH VOL.1(1971)
(NUOVO CIMENTC E) NUOVO CIMENTO SECTION B.SER.10 2ITY
STARTING WITH VOL.40 NO.1(1965) UNTIL VOL.70(1970)
SER.11 STARTING WITH VOL.1(1971)
UNTIL VOL.61(48) AND FROM VOL.71(58)
(PROC.PHYS.SCC.(LONDON)SECT.A) PROCEEDINGS OF THE 2UK

PHYSICAL SOCIETY,LONDON,SECTION A
EXISTING VOL.62 JAN.1949 - VOL.70 DEC.1957

CPROC.ROY.SOC,LONDON.SER.A ) PROCEEDINGS OF THE 2UK
ROYAL SOCIETY,LONDON,SERIES A,MATHEMATICAL AND
PHYSICAL SCIENCES

tCERN EUROP.ORG.FOR NUCL .RES.) CERN EUROPEAN
ORGANIZATION FGR NUCLEAR RESEARCH

TTY

FY

PY

DICT
BIN
IND

CUM

•COMMENT
*
•COMMENT
EXP
THEO

2ZZZCER

1 0

1 2

(CROSS SECTICN) CROSS SECTICN FOR THE FORMATION OF THE
SPECIFIED PRODUCT NUCLIDE OR THE SPECIFIED REACTION-
TYPE ( X . Y ) .

(THICK-TARGET-YIELD) THICK-TARGET-YIELD FOR THE
SPECIFIED PRCDWCT NUCLIDE

(FISSION YIELD) INDEPENDENT, CUMULATIVE AND TOTAL CHAIN
YIELD SEE J/CDIFIER (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 SECTICN FOR A
LIMITED ENERGY RANGE. EXPLANATORY FREE TEXT IS
OBLIGATORY.

BINARY
INDEPENDENT YIELD OF THE PRODUCT NUCLIDE VIA DIRECT
FORMATION ONLY

CUMULATIVE YIELD. I.E. YIELD CF THE PRODUCT NUCLIDE
VIA DIRECT FORMATION AND RADIOACTIVE DECAY

THE MODIFIER IND AND CUM ARE USED FOR ALL KINDS OF
NUCLEAR REACTIONS.
CODEWORDS FOR CUASSIFICATION
EXPERIMENTAL DATA
CALCULATIONS EASED ON THEORY



EVAL
RECOM
DICT
XR
X

EC
SF
DICT
COMP

EVALUATED DATA
RECOMMENDED CATA

3-27
Annex 12

KPK CPND Exfor 3 . )

1 3

16

CURVE

CPX-CURVE

DICT
LINAC
ISOCYC
SYNCYC
DICT
RANGE
DECAY
IRAT
ANGD

E
C
N
DICT
REC

HE JET
CHSEP
ASEP
SITA
STTA
INTB
EXTB
EDEG

MONSEP
MONMIX

BCINT

DICT
GEMUC
ARCO I
IOCH
COIN
DICT
GAREA
INTANG
DICT
•COMMENT
*

18

20

21

22

23

(X-RAYS)
(UNDEFINED GLTGOING PARTICLES) IF THE AUTHOR DOES NOT
STATE THF. KINC AND NUMBER OF THE OUTGOING PARTICLES
IN CHARGED PARTICLE INDUCED REACTIONS OR IF AMBIGUITY
EXIST? IN RESPECT TO THE REACTION TYPES INVOLVED

(ELECTRON CAPTURE)
(SPONTANEOUS FISSION)

DATA OBTAINEC FROM PUBLICATION BY THE COMPILER,
CHECKED, BUT NOT APPROVED BY THE AUTHOR
TABULAR DATA OETAINED FROM A CURVE WITH A DATA-POINT

READER
DATA OBTAINEC FROM A CURVE WITH A DATA-POINT READER
BY KiH.MCGOfcAN ET AL.» PUBLISHED I N
ORNL-CPX-1 ( 1 9 6 4 ) FOR PRODUCTION OF MN.FE.CO.
ORNL-CPX-2 ( 1 9 6 4 ) FOR PRODUCTION OF N I . C U .
NUCL-.DATA, Al <19C6) FOR PRODUCTION OF L I . B E . B
NUCL.DATA.A2 (196Ê) FOR PRODUCTION OF C.
NUCL.DATA,A3 ( 1 9 € 7 ) FOR PRODUCTION OF N.O.

(LINEAR ACCELERATOR)
(ISOCHRONOUS-CYCLGTRON.AVF-CYCLCTRCN)
(SYACHROCYCLCTFCN)

ADDITIONAL RESULTS / RELATED REFERENCES
(RANGE OF RECOILS MEASURED)
(DECAY PROPERTIES OF THE PRODUCT NUCLIDE)
(ISCMERIC RATIO)
(ANGULAR D I S T R i a t T I O N )

REFERENCE USED I N THE EVALUATION
CRITICAL REMARKS
NOTE, SEE NEXT FREE TEXT

(CROSS SECTIONS OR YIELDS DETERMINED BY THE COLLECTION
OF RECOILS)
(COLLECTION BY HE-JET)
(CHEMICAL SEPARATION)
(SEPARATION EY MASS SEPARATOR)
(SINGLE TARGET IRRADIATIONS)
(STACKED TARGET IRRADIATIONS)
( IRRADIATIONS WITH INTERNAL BEAM)
( IRRADIATIONS hlTH 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
TARGET NUCLIDE AS THE REACTION GIVEN UNDER «REACTION«.

(BEAM CURRENT INTEGRATED) CODEWORD USED ONLY I F VALUES
GI.VEN I N THE DATA SECTION ARE BASED ON THIS
MEASUREMENT

(GEIGER MUELLER .COUNTER)
(ANNIHILATION RAOIATION COINCIDENCE COUNTER)
( IONISATION CHAKEER)
(COINCIDENCE COUNTER ARRANGEMENT)

(PHOTOPEAK-AREA ANALYSIS)
(INTEGRATION OF ANGULAR DISTRIBUTION)

\
THE MEANING OF THE CODE «EN« SHOULD BE EXTENDED TO
•ENERGY OF INCIDENT PROJECTILE.' LAB-SYSTEM« • THIS
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*
*
DATA

RATIO

SUM

SUM-ERR
+SUM-ERR
-SUM-ERR
HÛNIT
ENDDICTIQN
ENOALTER

EXTENSION SHOULC ALSO APPLY TO THE OTHER CODEWORDS,
WHICH CONTAIN « E N ' . LIKE «EN-CM*.

HEADING FOR COLUMN GIVING THE QUANTITY SPECIFIED
UNDER «ISO-CLANT« CR «REACTICN«
HEADING FOR COLUMN GIVING THE RATIO SPECIFIED UNDER
•ISO-QUANT« CR «REACTION«, CR THE QUANTITY/STANDARD
HEADING FOR COLUMN GIVING THE SUM SPECIFIED UNDER
• REACTION'
SUM-ERROR. EXPLANATION UNDER «ERR-ANALYS«
+UNSYMMETRIC SIW-ERRGR. EXPLANATION UNDER •ERR-ANALYS«
-UNSYMMETRIC SUM-ERROR. EXPLANATION UNDER •ERR-ANALYS«
HEADING FOR THE COLUMN GIVING VALUES FOR THE MONITOR.
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BROOKHAVEN NATIONAL LABORATORY ENDP

MEMORANDUM

DATE: July 30, 1975

TO: Task 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
derived, 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. In the
following sections, I will attempt to de'fine a set o,f 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. MT - reaction or other quantity

The ENDL format which was proposed as a successor to ENDF/B has the
following keys.

1. ZA - target nucleus

2. Y. - incident particle

3. Y - outgoing particle whose property is being described

4. C - reaction or structure designator

5. I - reaction property

6. S - reaction modifier

7. X _ , - up to four parameters defined by S
i—1,4

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 comprehensive using six independent and
one dependent key (X. .. . ) . The two major deficiencies of the ENDL system

1=1,H
is the lack of a key for the state of the target and the use of a dependent

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. In general the bounds on the type
of information to be stored are:
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ENDP

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

2. Target nucleus

3. Target nucleus excitation energy

4. Process identifier

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.

Ta^et nucleus - isotope, element, compound or alloy (may be parent
isotope in radioactive decay data)

Process identifier - (?, Total), (?, 2p), (?, Xn), (ß+ decay),
(a decay) and such special information like resonance parameters,
S((X, ß) 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 y, neutron, ß~ etc. but in the case of recoil spectra, it could
be a heavy nucleus.

Property beinfe 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 to 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.

ey•-i

2

3

A

ENDF/B
No

Yes (MAT)

No (separate MAT)

Yes (MT)

ENDL
Yes

Yes

No

Yes

(Y.)

(ZA)

(C)

(cont'd)
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5

6

7
8

9

ENDF/B

No (separate MT)

No

No
Partially (MF)

Yes (MF)

ENDL

Yes

Yes

Yes

Yes

Yes

(S)

(S=5)

(S=5)

<V
(I)

Serious difficulties can arise 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.

V. 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
*l Alpha 1

(y, n d 2 a y) = 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,npy) + (y,pnV) 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) a(E)
/N/FE/O.O/TOT/ I I I I I

2. Am24lM(n,Xf) a(E)
/N/AM-241/.0486/XÍ/ I I I I I

(cont'd)



133
Annex 13

ENDP
do

3. 018(p,plV) 6.13 Mev level excitation ^ (E,8)

0-16/6.13/P/g/

A. Ti(n,?) Sc48 a(E)
/N/TI/0.0/ / /SC-46/0.0/ /a(E)

5. Nb93(n,n'y) Isomer production 29 kev level O(E)

/a(E)

6. Nb93(n,n'y) y

/N/NB-93/O.O/ny/ / / /Y/a(E,Ey)

7. Tm 0 decay y-spectrura
/ /TM-183/0.0/0"/ / / /y/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. Pu239 MLBW resonance parameters
/N/PU-239/O.O/Res/MLBW/ I I I I

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 arid
continuum representations. In 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,a(E) (2 per unit)
2

2. E,O(E), d °< E ) (3 per unit)
dE

3. E,a(E), A O(E) (3 per unit)

4. E r, g, I\ Tn, r̂ ., 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


