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4CMAIII/L
Agenda as adopted at the Meeting

Organization and Announcements

a) Introductory remarks and election of chairman and secretaries.

b)
c)

Consideration and adoption of agenda - meeting organization.

Review of actions from last 4C meeting.

Working Policies and Coordination of Centers

a)
b)

c)

c'

d)
e)
r)
g)

Short progress reports from Centers.

Recommendations to Centers from Nuclear Data Committees,
Steering Committees, scientific meetings or other bodies.

Users' data requests and response by the Centers. Data neque§t pr?file
(experimental and evaluated)by iso-quant, requestor type (unlver51ty,
industry, etc.) and field of applicaticn (reactor, shielding,

fusion, etc.). Standing requests.

User response to information contained in EXFOR,

Completeness of compilation of data from recent experiments.
Status of conversion from old experimental data files to EXFOR.
Necessary improvements in the functioning of the Four-Center Network.

Problems of obtaining basic measured data from authors (resonance
parameters vs. line shape).

EXFOR in Detail

a)
b)
c)
a)

e)
f)

g)

h)

J)

Keview of actions from last meeting and from 4C memos.
Experience with exchange-tapes.
Checking and correction of entries.

Existing programs and plans for automated data processing making
use of EXFOR coded information,

Critical assessment of keyworded, coded and free text information.

Dictionaries: propesals for alierations and additions, pending
4C~Memos and any other new proposals for additions.

EXFOR-Manual: proposals for changes and additions, pending
4C-¥emos, correspondence and any other new proposals.

LEXFOR-Manuzl: proposals for changes and additions, pending
4C-¥emos, correspondence and any other new proposals.

Priorities in EXFOR compilation
Handlirg of important datz outside the present scope of ZXFOR,

1) Fission product yield
2) Cavpture zamma spectra
3) fission neutron spectra

Other details pertaining to EXFOR,
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IV, CIKDA in Detail

a) Completeness and literature coverage of CIKDA (particularly report seriesj
b) Report on the new sysitem at NDCC and DTI=,
¢) CINDA as an EXFOR index.

d) Status of publication schedule and distribution.

V. RENDA in Detail

a) Policy for the regular production of a world—wide RENDA within the
context of the 4-Center cooperation.

b) Technical details of the RENDA system.

VI. Evaluated Data

a) Published index and documentation.
a') Common evajuation procedures.

b) Technical details concerning the exchange of evaluated data
between the 4-~Centers.

¢) Archiwal files of evaluated data.

VII. Trends and Developments in the Centers

a) Statement from the Centers.

b) Possible extension of the scope of EXFOR data.
C) Cross links RENDA-CINDA-EXFOR-EVALUATED DATA.
d) Information exchange on evaluation activities.

o) Cooperation between the four neutron centers and the centasrs for
nuclear structure and reaction data.

f) Cooperation in CODATA compendium on Numerical Data Projects update.

g) Compilation of standard cross-section values.

VIII. Conclusions
a) Summary, recommendations, and actions.

b) Next meeting.
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EIGHTH FOUR-CENTRE MEETING

October 16 - 20, 1972

International Atomic Energy Agency, Vienna

SUMMARY MINUTES

I. Organigation and Announcements

I.a Introductory remarks and election of Chairman and Secretaries

Opening talk was made by Schmidt, Dr. Kouvshinnikov, Scientific
Adviser of the Soviet Mission in Vienna, represented CJD in absence
of CJD staff members.

The meeting elected Dunford as Chairman, Calamand and Lemley as

Secretaries, all three from NDS.

I.b Consideration and adoption of agenda - meeting orgggizatioﬁ

Pearlstein referred to Kolstad's letter which noted inadequacy
of data transmission in EXFOR for 1970/71. A preliminary reply was
drafted, and each Centre was to provide, for inclusion in the letter,

statistics (Attachment 4CM/VIII/10) relating to the backlog of untrans-

mitted recent data and to the time lag between receipt and transmission of

new data.

Amendments of the Agenda suggested in Manokhin's letter were discussed

and the Agenda revised accordingly by adding item VI a' "Common evaluation

procedures.”" Other minor revisions were also included and the revised

Agenda was adopted as given in Attachment 4CM/VIII/1.
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I.c Review of actions from last 4C meeting

54 Lemmel introduced a list (Attachment 4CM/VIII/5) of uncompleted actions
from the last meeting. Most of these actions were resolved during the

meeting or were renewed under appropriate agenda items.

II. Working Policies and Coordination of Centres

II.a Short progress reports from Centres

6. Progress reports from each of the Four Centres are attached as

documents 4CM/VIII/4, 4CM/VIII/5, 4CM/VIII/6, 4CM/VIII/T.

IT.b Recommendations relevant to the Centres from Nuclear

Data Committees, Steering Committees, scientific meetings

or other bodies.

Te Dunford introduced the following INDC recommendationss
a) to publish a data request list for safeguards,
b) to consider the problem of compiling fisgion neutron spectra,

c) to publish the request list for fusion.

8. . The Euratom Working Group on Reactor Dosimetry recommended:
a) the free exchange of evaluated reactor dosimetry cross sections,
b) that NDS take the lead in establishing standard values for reactor

dosimetry cross—-sections.

9. Frdhner reported on the CCIN Steering-Committee recommendations:
a) FPission neutron spectra data should be compiled in a 4C effort.
b) When necessary, Centres could "encourage" an author to send data by

writing to his superior.

10. Pearlstein suggested to return this problem of obtaining data from
measurers to the various nuclear data and advisory committees in case of

‘recorded failure.
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II.c Users' data requests and response by the Centres. Data
experimental and evaluated

university, indust etc...) and field
of application {(reactor, shielding, fusion, etCecss

Standing requests.

Various statistics concerning data requested from NNCSC, CCIN and
NDS by users appear in Attachments 4CM/VIII/8, 4CM/VIII/S and 4CM/VIII/9.
The validity and contents of statistics were discussed. It was pointed
out that NDS and CCIN have no requests from industry. This may be because
industrial users request data from (national) laboratories which in turn
request data from the Centres. Hence industrial requests may appear as
laboratory requests. It was agreed that the services offered by the data
centres should be brought to the attention of potential users in industry.

NNCSC publicizes its services at the American Physical Society meetings.

II.c' Users response to information contained in EXFOR.

The Centres reported that in general users seem satisfied with the

content and structure of the bibliographical information contained in EXFOR.

A possible action was discusseds The Centres should agree on what
information is essential for EXFOR and for journal articles which report
experimental data. This agreement should then be communicated to the editors

of all relevant journals.

IT.d Completeness of compilation of data from recent experiments.
The Centres reported on their data coverage. NDS and NNCSC believe they

have no backlog for data published since 1970 whose existence is known to them.

CCIN hopes to eliminate its backlog during the next 6 months.

The Centres discussed what types of statistical information best
enable them to analyze and compare their work. It was agreed that the Center
heads should preparé for the next meeting a proposal on common quantities
and formats to be used in the future by all Centres in their statistical
reports. For the next meeting statistical reports will continue to be prepared

according to the discretion of each Centre.
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II.e Status of conversion from old experimental data files
to EXFOR.

NDS presented the status of conversion from DASTAR to EXFOR as
given in document 4CM/VIII/11. NNCSC stated that by the end of Jan/73
all old data will have been converted to EXFOR format and transmitted.
The Centres agreed that compilation of new data deserved higher priority
than conversion and transmission of older data.

II.f Necessary improvements in the functioning of the Four-Centre
networke.

The Centers recommended that information of general interest be
communicated promptly to the other Centres, especially information which
might affect operations or scheduling of work at another Centre. Further
discussion of the functioning of the Four-Centre network was related to

EXFOR.

Lemmel expressed the following views: "In past letters and memos
there had been some concern that the EXFOR-system is not practical. However,
such criticism seems only to refer to rather marginal items of EXFOR or to
difficulties experienced during the set-up period. The complexity of the
EXFOR system reflects only the complexity of the compiled data. The real
difficulties encountered with the entries transmitted so far, were mainly
due to insufficient education and supervision of the compilers. These
difficulties are independent of the compilation or transmission systems

used."

The meeting observed that the 4C-Memos have become an essential tool
to coordinate the different philosophies of data compilation and exchange
in a multilateral system like EXFOR and agreed upon the following new general

procedures for sections of 4C-Memos which refer to data compilation and EXFOR.
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Guidelines for 4C-Memos:

Contents of each memo will be summarized in a covering-page index.
Each subject will begin on a new page to facilitate distribution

to the appropriate staff at each Centre for action.

Items requiring 4C agreement will be flagged with a special symbol

in the index and on the appropriate subject page.

The 4C-Memo Number will appear on each page.

All proposed changes and additions to the dictionaries, EXFOR manual
and LEXFOR will contain, when possible, a revised entry in the format
of the appropriate document, in addition to the usual documentation.

In case of discussion, the originating Centre is responsible for
collecting the points of agreement and issuing a final wording in the
format of the appropriate document(s).

Proposals which do not evoke discussion will be entered after 4 weeks
by the Centres responsible for maintenance of the document in question.
Updated manual pages documenting changes and additions will be issued
by NNCSC as X4-Memos to all Centres immediately following agreement

on such changes. Complete dictionaries will be distributed by NDS
every 3 months. Intermediate dictionary update pages will be distributed

as in the past.

It was agreed that from now on Centres will promptly acknowledge receipt

of each transmission tape - CJD by cable, other Centres by airmail.

IT.g Problems of obtaining basic measured data from authors.

The Centres noted the difficulty of obtaining basic data from authors

who give only resonance parameters or average cross sections instead of

the point data. When requesting data, the Centres should, when possible,

emphasize a particular project or user so that authors will feel a sense

of participation in some specific project. NNCSC suggested that the Centres

advertise their services as part of a common international effort to compile,
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evaluate and disseminate information in useful form to an international

commnity of users.

ITI. EXFOR in detail

IIT.a Review of actions concerning EXFOR from the last meeting

and from 4C-Memos.

Lemmel reviewed unresolved actions from 4C-Memos (Attachment 4CM/VIII/13)

Agreements and actions are described below in the section marked 4CM/VIII/X4.

II1.b Experience with exchange tapes.

An agreement was reached on Memo 4C—l/31 that subentries to be added
to a previously transmitted entry may now be transmitted accompanied only by

retransmission of the first subentry; other unchanged subentries need not

be retransmitted. NNCSC will revise page IX.2 of. the EXFOR manual appropriately.

When a subentry is changed, a "C" will be included in column 80 of the

SUBENT record: alter-flags will be used on individual records as at present.

Similarly, subentries added to an already existing entry will have "I" in column

80 of the SUBENT records. Centres will comply when their programming schedule

permits.

It was agreed that in future the first subentry would also be included,

when transmitting corrections in other subentries.

It was agreed that the programmers of each Centre will investigate
the possibility of retransmitting only the BIB section of a subentry. This
proposal is especially intended for transmission of revised BIB sections
of subentries containing large data tables which remain unchanged. Proposals

will be presented at the next 4C-Meeting.

10
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Information to be given following keyword HISTORY was discussed.
NDS wanted every change to be documented under HISTORY whereas NNCSC wished
to document only important changes. Agreements reached appear in the LEXFOR

entry of Attachment 4CMAVIII/X4 (§ 35).

IIT.c Checking and corrections of entries

NDS introduced a chart (Document 4CM/VIII/14) which itemized types
of errors found in EXFOR transmissions from all Centres. The Centres thought
this form of presentation would be useful in locating sources of error and

recommended preparation of similar charts for future meetings.

In view of its large number of errors on ID and/or counts in system
identifiers, CJD was asked to check these items more carefully in the future,
because such errors make processing of EXFOR tapes very difficult. (Supplemen-
tary note: According to information from V. Manokhin, appropriate programs
have been in operation since summer 1972-. so that errors in the I.D. are now

avoided).

Memo 4C—4/18 was discussed, and the meeting emphasized that TRANS tapes

must be corrected by the originating Centre.

It appeared that check programs could considerably lower the error
rate by cross-checking iso—quant vs data-unit, certain iso-quant modifiers
vs. data-headings (e.g. DA vs. ANG), residual nucleus vs. iso-quant, data-units
vs, data~heading,etc.

IIT.d Existing programs and plans for automated data processing making

use_of EXFOR coded information.

lemmel presented the programs to be developed in the future at NDS (see
document 4C/VIII/17). None of these future programs will require more
EXFOR keywords or codes but on the other hand they will make crucial a correct
entry of STANDARD. Before starting work on the details of a "computation
format™, NDS will try to minimize differences with possibly equivalent formats

elsewhere. Pearlstein noted that he foresees the use of coded information to

11
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produce data indexes.

III.e Critical assessment of keyworded, coded and free text information

NDCC, NDS and CJD preferred to cancel dictionaries 15 and 18-23;
NNCSC pointed out that some basic codes on method information are desirable
for automated production of BNL-325 and BNL-400. This was recognized by the
other centres, and NNCSC was asked to submit condensed versions of dictionaries
18, 19, 21-23. It was agreed to cancel Dictionaries 15 and 20.

Preliminary versions of the condensed dictionaries appear in section
4CM/NTII/X4.

III.f Dictionariest proposals for alterations and additions, pending

4C-Memos and any other new proposals for additions.

ITI.g EXFOR-Manual: proposals for changes and additions, pending

AC-Memos, correspondence and any other new proposals.

IIXI.h LEXFOR: proposals for changes and additions, periding 4C-Memos,

gorrespondence and any other new proposals.

Items III e~h are presented in detail in Attachment 4CM/VII/X4.

ITI.h' Priorities in EXFOR compilation.

The Centres agreed upon the following priorities for transmission of data
to the other Centres in EXFOR format:

1) Data for the fissile and fertile nuclides.

2) Standard cross sections.

3) Data required for dosimetry, specifically relevant (n,p), (n,alpha)

and (n,gamma) cross sections.

NNCSC made the following announcements related to publication of the
revision of BNL-325:
a) PFor the next year priorities at NNCSC will be entirely determined
by the production schedule for BNL-325.
b) During December and January, NNCSC will prepare the film covering

data for the heavy nuclei.

12
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Immediate transmission of data for the heavy nuclei by the other

Centres would make the Book more complete. NNCSC will distribute the publication

schedule for BNI-325 in a 4C-Memo so that other Centres can coordinate data.

transmissions appropriately.

III.i Handling of important data outside the present scope of EXFOR.

1) Pission product yields and other important fission product data.

The original proposal by NDS for compilation of fission yield data, which
had been previously distributed in Memo 4C—3/42, was adopted with only minor
revisions. Until final manual pages are issued, compilation should proceed
according to the proposals of Memo 4C—3/42. Since most of the large quantity
of existing data are conveniently summarized in published review articles
(e.g. Walker, AECL-3037, Part I), or in articles currently in preparation, only
data which are not included in or which are produced subsequently to these

review articles need be compiled with high priority.

2) Capture gamma spectra

The proposal by CCIN (reported in Memo 4C-2/30, 31) was provisionally
accepted. A LEXFOR entry from NNCSC is expected which will specify the data
types to be compiled and additional quantity codes if needed. NNCSC should
also investigate priorities for compilation as well as coordination of effort

with other groups who compile gamma-spectra data.
3) Fission neutron spectra
The Centres agreed to compile fission neutron spectra data.

Memo 4C-3/64 was accepted with minor modification (see Section

4CM/VIII/X4/2) .

13
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ITT.j Other details pertaining to EXFOR

See Section ACM/VIII/X4.

IV. CINDA in detail

IVea Completeness and literature coverage of CINDA

Continuing publication of CINDA depends on the sale of sufficient
copies (including bulk orders) which in turn depends on complete literature
coverage. For the present it appears essential that NEA and the USAEC do not

reduce the number of copies in their bulk orders.

Lemmel presented a detailed report which analyzed literature coverage
by each CINDA centre. As reported at the 7th 4C Meeting, certain important
report series continue to be the most serious omissions in all CINDA service
areas. But also some journal articles and conference papers were found to be
missing. This indicates that the systematic covarage control for new literature
must be intensified at all CINDA centres. Lemmel suggested to include in
CINDA-73 a list of the most important periodicals together with the last

issue scanned.

The more complete coverage of USSR laboratory reports and CJD publications,
which was announced at the 7th 4C Meeting, has not yet begun. CJD expects
to eliminate its CINDA backlog by May 1973. Entries will be prepared in the old
format until the new system becomes operational.

Probable reasons for incomplete coverage of the literature are
1) insufficient staff
2) inadequate checks on coverage by the CINDA centres because of competing

duties such as programming and system development.

Pearlstein was asked to discuss with appropriate authorities the
possibility of increasing the U.S, CINDA effort to cover adequately U.S.

and Canadian literature, especially laboratory reports. He also stated that

14
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NNCSC has the responsibility for the literature coverage for neutron data
measurements.

It was agreed that any increased resources for CINDA should be used primarily
to improve literature coverage rather than to clean up the file. The new
systems developed at NDCC and DTIE, however, will offer increased

capabilities for editing and reorganization of the file.

IV.b Report on the new system at NDCC and DTIE

Frohner reported that the new CINDA system is expected to be operational
next year. Programming for the core of the system is completed, but
supplementary programs, including those for output and checking of input
are still in the development stage. A preliminary Readers' Manual has been
written by N.Tubbs, and a final version will be prepared when the system is
complete. Some delay in conversion of the old file to the new file format may
occur because of the significant number of old-file entries which must be
manually converted. New CINDA entries will continue to be prepared in the old

format and can be machine-—converted when the new system becomes operational.

Attree requested that Tubbs send his CINDA-input check-program to NDS

as an aid in rewriting the NDS checking programs for the new system.

The NDS Linotron program currently operates under the IBM "DOS" system,
which will be frozen and available only at low priority in the first half
of next year. All NDS CINDA programs will be rewritten only once to accomodat
both the new CINDA system and the new computer operating system ("08%; thus
a long delay in the introduction of the new CINDA system could cause extreme

inconvenience.

IV.c CINDA as an EXFOR index.
A data index line will be added to a block of reference(s) having the

same Z-A-Q, Lab, "block number”. At CCIN it is envisaged that data index lines

15
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will be added automatically by extraction from the NEUDADA index; at
NDS they will be added by hand until machine blocking has proven to be
successful. CCIN is asked to distribute soon a detailed proposal specifying

how data index lines will be produced automatically.

IV.d Status of publication schedule and distribution.

Because of the heavy work load placed on the IAEA Publication Division
by the Proceedings of the 71 Geneva Conference, CINDA 72 was not distributed
until October 1972 even though the Linotron processing had been completed
in May. A conference with the Director of the Publication Division was held

to discuss the 1973 schedule and prevention of such delays in the future.

NDS plans to publish a complete volume and a supplement each year
so that up-to-date information becomes available every six months. The
publication schedule for CINDA 73 appears in Attachment 4CM/VIII/18; processing

will presumably be done under the new CINDA system.

V. RENDA in Detail

V.a Policy for the regular production of a world-wide RENDA within the
context of J-Centre Cooperation.

The Four Centres agreed to cooperate in the production of RENDA
which will be called WRENDA, on a world-wide basis as summarized below based
on the detailed proposal submitted for consideration by Attree and Dunford

(Memo 4C-3/62).

The request list will consist of officially screened nuclear data
requests submitted by responsible authorities. These data requests will be
maintained as a single file of information including all types of nuclear

data and application fields. The system is designed to be open ended to permit

16
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evtensions of the system to new application fields and new nuclear data
types not currently allowed in the present RENDA.

A major new feature of this proposal is a "blocking system" for similar
nuclear data requests. The "blocking" criteria are the following :z 1) Target
(Z and A), 2) Projectile, 3) Reaction. Data grouped in this manner represent
a "measurement request™ in the sense of the users of a request list. In
general status comments apply equally to all the requests within a block.

It is strongly felt that a logical grouping of the data such as proposed here
will improve the comprehension and credibility of the WRENDA publication
and ease the workload for the subject reviewers.

The operation of the WRENDA system will be carried out within the
Four Centre framework. Each centre will be responsible for the communication
with the screening authorities within its service area and for preparing
coded entries (new or revised) for the nuclear data requests from its service
area. These data will be forwarded to the NDS in the WRENDA transmission
format described in the appendices of this document. The Nuclear Data Section
will maintain the WRENDA master file and publish the WRENDA document from
this file.

NDS provides the four centres with country retrievals which can be
forwarded by the Centres to the appropriate reviewing authorities. New
and Reviged requests will be encoded by the Four Centres as well as any
éhanggs to the Status Comments and forwarded to NDS. Specialist review
activities will be handled entirely by NDS. Specialists will no longer bé-
requested to review individual requests but only the data groups or “Blocks;
previously described. Specialist comments will be encoded by NDS and integrated
into the Status file.

The conversion of the present RENDA file held by CCIN will be done
by NDS by the time the first "country" retrievals are scheduled for the
initial review by the local screening authorities. This initial review

of WRENDA will also be used to validate the converied entries.

17
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Extensive discussion of an operational schedule and details of the
WRENDA transmission format followed. This discussion included an alternative
format presented by Frohner (Memo 4C-2/33). A revised transmission format
was adopted and appears in Appendix 4CM/VIII/16. It contains the technical
details, revised entry forms and dictionary modifications which were agreed
upon at the meeting. The annual production of WRENDA after 1975 appears
feasible if new requests are submitted in parallel with the status reviews.

The NDS is to contact the INDC for advice on this matter.

It was agreed that the meaning of requested accuracies should be
discussed further by the Centres and by the INDC. Until a common understanding
is reached, WRENDA must include necessary qualifying and explanatory
information. [Note: It was recommended at the EANDC Meeting, November 1972,

to eliminate reviews by subject specialists. Details to be supplied separatzly. ]

VI. REvaluated Data

Vi.a Published index and documentation.

Lemmel reported on possible use of CINDA as an index to evaluated
data. Even with the new system it would be impossible, and perhaps undesirable,
to include in the CINDA file all the information in an index such as CCIN
Newsletter 14. In order to increase the versatility of the CINDA system for
accommodation of additional types of information, the Saclay CINDA centre
was asked to consider the possibility of allowing more than one comment

line per data-index line.

A critical review of the contents of evaluated data files and brief
description of computer programs to manipulate or translate these files has
been prepared by T.A. Byer and is ready for publication. If such review

proves useful, it should perhaps be continued on a regular basis.

18
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NNCSC strongly requested that indexes and other descriptions of
evaluated data be prepared exclusively from information contained on the
distribution tapes or released with the specific approval of the originating
centre. Inclusion of information obtained from informal communications can

cause confusion.

VI.a! Common Evaluation Procedure

The Centres noted that they have already exchanged several evaluated
data files originating in each of the service areas and that these files
should be useful for analyzing different evaluation techniques and

philosophies.

It was agreed to refer this topic to the INDC for their further
consideration. The Centres thought that they could assist groups such as
the INDC or a second Panel on Evaluation Techniques who might wish to study

common evaluation procedures.

VI.b Technical Details concerning 4C exchange of evaluated data.

Lemmel requested that the other Centres send together with evaluated
data files, certain supplementary information such as 2200 m/sec values,
20°C Maxwellian average cross sections, and resonance integrals since this
information probably exists for most evaluated data files. Pearlstein confirmed
that this information does exist for the ENDF/B files which have been released
and promised to send it. CCIN calculates such information only when it is

specifically requested.

In order to transmit in computer—compatible format unusual types of
evaluated data which do not conveniently fit the established formats such
as ENDF,UK or KEDAK, NDS suggested that such data be transmitted in EXFOR
format, but outside the normal EXFOR transmissions of experimental data. Such

evaluated data received at NNCSC, if important, would be put into the ENDF/A
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library and distributed in that format. Requests to CCIN for evaluatiors which
are not part of an evaluated data library would, with permission of the
author, be sent in NEUDADA transmission format.

Exchange of data necessary for dosimetry was briefly discussed as a

possible extension of the present scope of evaluated data exchange.

VI.c Archival files of evaluated data.

At present all Centres do in fact retain earlier evaluations in
retrievable form. No binding agreements to continue to retain old evaluations

were made.

VII. Trends and Developments in the Centres

VII.a Statements from the Centres

With the cooperation of Schett at CCIN, Liskien and Paulsen plan to
publish a new computer produced atlas of threshold reactions by the end
of 1973. This atlas will include only experimental data. There are no plans

for a permanent commitment to update this atlas on a regular basis.

VII.b Possible extension of the scope of EXFOR data.

Only the previously discussed agreements to include data on fission
vields, fission neutron spectra and gamma spectra were mentioned. See

ACM/VTIT/X4, ACM/VIII/X4/1 and 4CM/VIII/X4/2.

VII.c Cross links between RENDA-CINDA-EXFOR—evaluated data.

There was no discussion in addition to that which appears under the

individual topicse.

VIiI.d Information exchange on evaluation activities.

CCIN has assumed responsibility for publication of the EANDC "Ribon
Newsletter". The subject of an international newsletter for evaluation
activities, to be published by NDS, will be discussed further at the next

INDC meeting. It was felt that INDC might wish to discuss extension of
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coverage and distribution of evaluation newsletters if significant quantities
of evaluated data become available from other sources in addition to the
ENTF',UK and KEDAK libraries.

VIiI.e Cooperation between the Four Centres and centres for nuclear
structure and reaction data.

Hjdrne reported that an informal meeting of some members of INDC and
of the International Working Group on Nuclear Structure and Reaction Data
[ IWGNSRD] would be held in Saclay immediately following the March 1973

Symposium on Applications of Nuclear Data in Science and Technology.

If INDC approves establishment of the newsletter proposed by IWGNSRD,

the Four Centres might wish to participate.

VII.f Cooperation in CODATA compendium on Numerical Data Projects
update.

In this Compendium CODATA publishes short desériptions of data compilations
and evaluations in all fields. NDS promised CODATA to coordinate contributions
from the Four Centres concerning neutron data compilation and evaluation.
Schmidt will inquire about guidelines and deadlines for the next edition of

this Compendium.

VII.gz Compilation of standard cross-section values.

NDS briefly discussed plans to compile up-to-date values for cross
sections which are used as standards. These standard cross sections would be
used for computer renormalization of data sets on a consistent basis for

use with a proposed "computation format", which is described in Attachment

ACMNIII/17.

NNCSC recommends that specific unreleased evaluated data sets which are
needed can be requested with the understanding that USAEC approval must be
obtained. One approach is to direct a request simultaneously to NNCSC and

USAEC.
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VIII. Conclusions

VIII.a Summary, recommendation and actions

Lists of actions and recommendations from this meeting with references
to the Minutes and the Attachments are included in Attachments 4CM/VIII/19
and 4CM/VIII/20. In order to promote better preparation for Four-Centre
meetings, it was recommended that the list of actions from this Meeting
be recirculated by NDS two months prior to the next meeting. New proposals
should be distributed by the originating Centre at least two months prior

to the next meeting. If this is not done, major new proposals cannot be discussed

properly at the meeting.
VIII.b Next Meeting

Kouvshinnikov invited the Centres to hold their next meeting in Moscow.
After discussion Kouvshinnikov was asked to report to the State Committee

on Atomic Energy the following recommendations from the Meeting.

1) The meeting should be for five (5) days — Monday through Friday,
4 ~ 8 June 1973, i.e. immediately following the Kiev Conference on
Neutron Physics.

2) Wednesday and Thursday should be spent at FEI, Obninsk, in contact with
the technical staff of CJD.
Some plenary sessions, particularly those pertaining to technical and
administrative details of 4C cooperation, could also usefully be held
at FEI, Obninsk.

3) Some participants expressed the desirability of discussions with neutron

data evaluators from FEI, Obninsk, and other institutes.

Further details and any apparent conflicts will be worked out in
correspondence with the State Committee.

All participants thanked Kouvshinnikov for representing the Obninsk
Centre on short notice and wished Dr. Manokhin, the scheduled participant,

a speedy and complete recovery from his sudden illness.
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TECHNICAL DETAILS OF EXFOR

This document gives the detailed list of changes and additions which
were agreed upon at the meeting. It is intended as a tool to define

clearly who has to do what where.

Many agreements affect both parts of the manual (in several places)
and the dictionaries. In order to allow easier and faster updating
by the relevant Centres, we have tried as much as possible to list
specifically the actions under three categories:

EXFOR manual, LEXFOR, the DICTIONARIES. A fourth category, Proposals
and Ceneral Recommendations, includes other actions and considerations

pertaining to EXFOR.

NNCSC will assume all the actions listed under EXFOR manual and
most of the actions under LEXFOR; NDS will update the dictionaries.
However, in view of the close interconnections existing between
both manuals and the dictionaries, NNCSC and NDS will carefully
review the four categories in order to detect possible omissions in

the listg of actions for which they are responsible.
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The following actions will be carried out by NNCSC.

l.

Update pages VIII.3~4 to the following:

T . EXFOR Manual

Kevyword categoriess

4CM/VITI/X4

In the following list of information-identifying keywords certain

flags indicate which keywords must, or need not, be present and

which keywords must, or need not, be followed by coded informations

%

OO OO O *x *x %x %

TITLE
AUTHOR - & Bb
INSTITUTE 3
EXP-YEAR _
REFERENCE & 4,5/6/78

ISO-QUANT @& Z-S-A,14}
NUC-QUANT &(Z-S-A,14

CMPD-QUANT @& Z-S-9 S1437

STANDARD (Z-S-A,14
METHOD (21 )+
FACILITY (18)+
DETECTOR (22;+
ANALYSTS 523 +
N-SOURCE (19 )+
INC-SPECT

SAMPLE v

PART-DET @13 B
EN-SEC

RESID-NUC

CORRECTION
ERR-ANALYS (DATA-ERR)
COMMENT

MISC-cgL @MIsc1®
FLAG @108
TABLE-NR §C,1B
STATUS (16)+
HISTORY {see 28
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(19)+

Special casess

ISO—QUANT
NUC—QUANT and
CMPD-QUANT:

METHOD
FACILITY,
DETECTOR ‘and
ANALYSIS

PART-DET s

4CM/VITIXA

¥ This keyword must always be present. (Incidentally, all
of these keywords must always be followed by coded
information in parantheses as indicated by ‘ , ).

0 This keyword must always be present except when it is
not relevant. For explanation of "not relevant” see in
LEXFOR. For example: ERR-ANALYS is "not relevant" for

quantum - numbers.

E If the keyword is present, coded information in paren-—
theses must be given. @3] refers to the relevant
dictionary, nr. 3. In other cases an example of coded

information is shown in the table.

Either free text or coded information in parentheses plus
possibly free text may be given. The number refers to the
relevant dictionary. If a pertinent code in the relevant
dictionary exists, then keyword and code should be given.
The "+" sign indicates that the coded information in
parentheses must be repeated in the free text. For details

see the following pages and in LEXFOR.

One of these three keywords must be present; they are

muitually exclusive.

At least one of these keywords must be present; if a pertinent
code in the relevant dictionary exists, then keyword and code
should be given. It is advisable that all four of' these keywords
be given except when not relevant. For example: FACILITY is
"not relevant” for spontaneous fission data.

The particle detected must be evident either from ISO-QUANT

or from PART-DET.Examples: a proton detected in an NP reaction

is regarded as evident from the ISO—QUANT; a proton from an

NNP reaction is not. For details see the LEXFOR-entry

ZParticles"”.

Eo=ms=mT
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STATUS: The keyword STATUS is not relevant, only when the source
of the data is given under REFERENCE and no cther STATUS
information applies. (In NDS entries this keyword is always
present).
ST ANDARD The compiler should treat these items with special care, and
and . .
ERR- ANALYSIS wherever necessary, he should request further information

from the author.

(GEOMETRY) This keyword is obsolete but may still exist in old entries.

2, These changes on pages VIII.3-4 require many corresponding
modifications in various places of both manuals.

3., Take care of the Manual corrections from Memo 4C—3/60.

4. Add on page VIII.5, that for a 6 character lab-code when the
7th character would be blank, the closing parenthesis can be written
either (1USAGA) or (1USAGA )

5. Add on page VIII.1l2, that no blank within the parentheses of one
isoquant unit is allowed.

6. Add on page VIII.1l4, that blanks are allowed between units of

IS0-QUANT combinations.
7. Add on page VIII.15: "The iso-quant separator "+" does not always

mean a mathematical sum.,"

8. Since the dictionary 15 (standards) has been cancelled, many small
changes are required in both manuals.

9. The same with the cancelling of dictionary 20 (sample).

10. The same with the cancelling of the modifier DRT.

11. Add in chapler VI of the Manual (Data Table Section):
"Gvery line in a data table must give data information. This means
for example that a blank in a column headed DATA is only permitted
when another column contains the data information on the same line,
e.g. under DATA-MAX. Supplementary information such as resolution or
standard values must not be given in a line of a data table, which
has no data information. In all fields except the independent

variables, blanks are permitted."
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13.

14.A.

14.B.
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Add on page IX.4 the proposal in second paragraph of Memo 4C—2/23
about new proposals.

Add on page II.6 the agreement on alter-flags in ENTRY and SUBENTRY
records (see paragraph 24 of the Summary Minutes).

The extinct flag is dropped from the dictionaries, this requires

a change on page VII.3

On page VIIT.16 of the Marmual the wording under CMPD-QUANT

is incomplete. The "three rules" of page 4 and the second

half of paragraph 1 on page 5 of Memo 4C=3/34 must be added.
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15.

16.

17.

18.
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Ir. LEXFOR

New LEXFOR entries

Potters (CCIN) will submit a LEXFOR entry on the use of the RAW
modifier.

Following correspondence with Crouch of Harwell, revision of the
original NDS proposal given in Memo 4C—3/42, concerning compilation
of fission products yields, wasnot necessary and the proposal

was adopted with minor corrections as given in appendix 4CM/VIII/X4/1.
NNCSC will enter it in LEXFOR.

NDS proposal on fission-spectra data was accepted with modification
of first paragraph. It will be entered in LEXFOR as given in appendix

40M/VITII/X4/2.

Lammer (NDS) will submit a LEXFOR entry on experimental methods for

fission-product yields.

NNCSC will prepare the following LEXFOR entries:

19.
20.

21.

22.

Entry about all Polarization and Asymmetry quantity-—codes.

Entry about Multilevel Resonance Parameters.

Entry giving a list of strictly monoisotopic elements. For such

elements A=0 is forbidden. LEXFOR should also give a list of nearly
monoisotopic elements, where A is left to the discretion of the eompiler.
It was finally agreed that the flag for independent variables in

dictionary 24 (column headings) will be kept and NNCSC will provide a
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LEXFOR entry on independent variables.

Chances or additions to already existing LEXFOR entries

NNCSC will make the following changes and/or additions to LEXFOR:

23.Prepama new STATUS entry. This keyword is now only compulsory when

24.

25.

26.

7.

28.

29.
30.
31.

32.

33.

relevant. Codes PUBL and PRIV are deleted. Also change under 6 to:

". .. Data were then converted from SCISRS-1 or NWEUDADA."

NNCSC is also to enter an explanation of the status-code UNOBT.

Add under "Particles™ the definition of "decay-gammas" (DG) as in
4C~3/57. Also the new code (B) should be defined here.

Add under "Nonelastic™ a note that the compilers may have sometimes
entered "nonelastic™ for "inelastic", when they did not know whether
another reaction was present.

Under "Quantum Numbers", remove the wording "or of nuclear level”
under "Parity".

Correct under "Errors" part a.): EN-ERR = ...

.e."ot to be confused with energy-resolution EN-RSL". (instead of
"confounded with?.

The fact that the dictionarv 15 (standards) has been cancelled, requires
many small changes in both manuals, for example in LEXFOR under
"Differential™: in example 3 take out "enter (RATIO) under STANDARD."
See also paragraph 38 of this appendix.

The same with the cancelling of dictionary 20 (samples).

The same with the cancelling of the IRT modifier.

Under ™Angle"”, take out the sentence "If another angle is meant..."
Under "CINDA-quantities"™, take out under SF/NU: "Cindas: target nucleus,
Exfor: compound.”

When the modifier MXW is present, the spectrum temperature must be given

4in free text under INC-SPECT. This requires a change in LEXFOR under
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"Spectrum Average". Add in the same LEXFOR entry:
"The modifier MXW must always be used with EN-DUMMY= 0,0253 eV.
Other than thermal maxwellian spectra are entered with the modifiers

FIS or SPA."

34. Wave-length: See Paragraph 66

35. Under "NODATA", correct the end of first paragraph to:
"...data which will be entered into the system with extensive delay
or not at all.”

Add at the end of second paragraph:

"Also the date when the data are expected to be released should be given,
if known, or, in the case when data will never be released, the reason
should be given."

36, Since the quantity-code ACT is cancelled, the LEXFOR entry "Activation"
needs revision.

37. Insert under "HISTORY", following the second paragraph:
"In particular it is desirable to document under HISTORY important
corrections or revisions to an entry or subentry. Such important
alterations are flagged with the code“A“following the date. The purpose
of this flag is to autamate as far as possible follow-up actions
resulting from the alteration, such as updating of an index, or informing
data users who had received the earlier version.
The following items are considered sufficiently important to be flagged
with A:s
~ any change in the numbers given under COMMON or DATA
— any change of the meaning of these numbers (e.g. due to change of

ISO-QUANT, units, the iso-quant under STANDARD, etc)
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- any other change that the compiler considers important enough that
earlier recipients of the entry should be informed.
"Less important changes which the compiler wishes to document may be
referenced following the code "U™. NDS compilers are urged to document

all changes under HISTORY™.

The following examples should be added on the same LEXFOR-page:
"(721017A) Some mispunches in data table corrected.
(721130U0) Spelling error in BIB section corrected.™

38. The LEXFOR entry "Standard" was changed to the following:

(essential changes are marked in the left hand margin; in addition all

information about the Standards dictionary was omitted).

"Standard”

Standard information can be entered either in free text under the keyword

STANDARD or in computer-intelligible form,~with or without free text.

In the latter case the numerical data of the standard used is entered

in the COMMON or DATA section under the data-heading keyword'STAND';

isotope and quantity of the standard are entered under the keyword

STANDARD following the same rules as for ISO-QUANT. It is desirable to

include in the free text the bibliographic reference pertinent to the

standard used.

The keyword STANDARD must be present, except when it is not relevant ,as

for thosequantities which are usually obtained without a standard, that is:

* resonance-parameters except resonance areas, peak cross sections and
similar quantities (if cross-reference is made to EXFOR-subentry containing
the data from which the resonance parameters were deduced);

* the quantities ST¥, D, LDP, TEM, SCO, RAD, TOT;

* TISO-QUANT ratios;

* if the modifiers REL,R3,RSL,RBT or others that exclude a standard have been
used.

For all other quantities that can usually be measured either with a

standard or absolutelythe positive statement ABSOLUTE in free text is
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pertinent information to the user of EXFOR and should therefore be
included. It should be noted however, that so-called "absolute" data
often nevertheless depend on the assumptiorn of certain numerical values
(e.g. for calibrations or corrections); itmay be desirable to give such
values in free text under STANDARD. For more complicated description: of
standards or normalization procedures a cross-reference to published
literature may be sufficient.

Cases how standard values can be entered in computer-retrievable forms
1.

2. (unchanged as previously)

3.
4

NNCSC will revise the entiry on Analysis to include explicitely the
following informations:
Resonance-parameters require an entry under ANALYSIS explaining how
they have been obtained. "Single level'" or "multi-level" must .be
given in coded form, and a more precise definition of the analysis
is desirable in free +ext, at least in the form of a cross-reference
to the literature where the analysis description can be found.
NNCSC will also revise appropriately existing entries on resonance
parameters and include the above information in the proposed entries

on resonance parameters for which it has responsiblity.

38A.1. Many corrections to LEXFOR indicated in Memo 4C-3/59 must still be made.
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The indicated Centre is responsible for drafting or outlining the

following revisions which will then be entered in LEXFOR by NNCSC.

38B.

38¢C.

CCDN will revise the entries on Two—dimensional Tables and

fitting coefficients to include the following information:
Two-dimensional tables of fitting-coefficients can be transmitted,

on a trial basis, in one single subentry in the following form:

DATA

EN NUMBER DATA DATA-ERR
EV N@-DIM ceos cese
150. 0. coee cees
150. 1. cees coes
150. 2, coes cees
150, 3. cees cons
185. 0. cees coes
185. 1. coee coee
185, 2. cees coes
185. 3. ceae coes

For the time being, centres may transmit in either the old or the
new format. Centres should collect experiences and test to what
further kinds of data this new format can be extended.

CCDN will also prepare a Memo considering the flagging of independent

variables in connection with two-dimensional tables.

NDS expressed the desirability of giving in EXFOR a complete
bibliography which would include progress~reports and duplicate
publications. It is particularly essential to give a warning in
free text when references include superseded data. NDS will submit

an appropriate LEXFOR entry.
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TIT. Dictionaries

NDS will carry out the following actions.

39. Revise dictionary 2 according to the new keyword categories (see paragraph
1 of the present appendix). The category flags will be removed from the key-
words, but the free text will give brief‘information about the use of the
keywords and their codes.

40. The meaning of the code "W must be changed in dictionary 2 under HISTORY

to "important alterations", and a code U for "unimportant alterations"
must be added.
41. The extinct flag is to be dropped from the dictionaries.

42. The PAR modifier shall be restricted to the specific meaning of "leaving
the residual nucleus in a specific level or emitting a specific gamma or
particle group". Modify dictionary 12.

43. The modifier DRT wascancelled. Correct dictionary 12.

44, The quantity-code ACT wag dropped.

Update dictionaries 10 and 14.
45, Add to Dict.l4 NU,DA,PAR/RSD as corrected in Memo 40—2/31
NU,AKE/DA
SCT/ARE
NF,RES,TER (as it stands).
-.G,RES must be combined with ISO—-QUANT (Not NUC—QUANT), correct dict. 14 page 7

46. The dictionaries 15 (standards) and 20 (samples) are cancelled

4T. Codes PRIV and PUBL are deleted from dictionary 16 (Status)

34



ACMAIII/X4

48. Dictionary 18 (facility) was reduced to the following:

CCW
LINAC
ICTR
VDG
VDGT
CYGFF
CYCLO
SYNCH
BETAT
MICRT
DYNAM
0SCIP
CHOPF
CHOPS
SELVE
SPECM
SPECD
SPECC

COCKCROFT-WALTON ACCELERATOR)
LINEAR ACCELERATOR)

INSULATED CORE TRANSFORMER ACCELERATOR)
VAN DE GRAAFF)

(TANDEM VAN DE GRAAFF)
CYCLOGRAAFF)

CYCLOTRON)

SYNCHROTRON )

BETATRON)

MICROTRON)

DYNAMITRON)

PILE OSCILLATOR)

FAST CHOPPER)

SLOW CHOPPER)

(VELOCITY SELECTOR)

MASS SPECTROMETER)

DOUBLE MASS SPECTROMETER)
CRYSTAL SPECTROMETER)

49. Dictionary 19 (neutron source) was reduced to the followings

PHOTO
POLNS
P-D
P-T
P-BE
P-L17
D-D
D-T
D-LI
D-BE
D-C12
D-C14
D-N15
A-BE
PU240
cM244
CF252
EXPLO
EVAP
REAC
THCOL

(PHOTO-NEUTRON) GENERAL
(POLARIZED NEUTRON SOURCE)
(PROTON-DEUTERIUM)
(PROTON-TRITIUM)
PROTON-BERYLLIUM§
PROTON-LITHIUM 7
DEUTERON--DEUTER TUM)
DEUTERON-TRITIUM)
DEUTERON-LITHIUM
DEKI‘I‘EBON—BERYLLIUM§
DEUTERON-CARBON 12
DEUTERON-CARBON 14)
DEUTERON-NITROGEN 15)
ALPHA-BERYLLIUM)
SPONT.FISS.PLUTONIUM-240)
SPONT.FISS.CURTUM-244 )
SPONT.FISS.CALIFORNIUM-252)
NUCL.EXPLOSIVE DEVICE)
EVAPORATION NEUTRONS)
gnmc'ron)

THERMAL COLUMN)
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50, Codes of dictionary 21 (method) are reduced to the following

COINC (COINCIDENCE)

DIFFR (DIFFRACTION)

REFL (TOTAL REFLECTION FROM MIRRORS)
MAGFR (MAGNETIC FIELD ROTATION)
TOF gTIME-OF-FLIGHT)

SLODT SLOWING-DOWN~TIMRE)

CADMB (CADMIUM BATH)

MANGB §MANGAMSE BATH)

ACTIV ACTIVATION)

REAC (REACTIVITY MFEASUREMENT)
BURN (BURN-UP)

ASSOP (ASSOCIATED PARTICLE)
PLSED (PULSE DIE-AWAY)

51. Codes of dictionary 22 (detectors) are reduced to the followings

GLASD (GLASS DETECTOR)

TRD TRACK DETECTOR) ALL WHICH ARE NOT GLASS
SOLST SOLID-STATE DETECTOR)

GELT GERMANTUM-LITHIUM DETECTOR)

THRES THRESHOLD DETECTOR)

MOXR MOXON-RAE DETECTOR)

HORBU HORNYAK BUTTON DETECTOR)

SCIN SCINTILLATION DETECTOR)

STANK ESCINTILLA'IOR TANK )

MTARK MODERATING TANK DETECTOR)

CSICR ‘CESIUM-IODIDE CRYSTAL)

NAICR SODIUM-IODIDE CRYSTAL)

FISCH FISSION CHAMBER)

LONGC LONG COUNTER)

PROPC PROPORTIONAL COUNTER)

TELES COUNTER TELESCOPE)

BPAIR ELECTRON-PAIR SPECTROMETER )FOR GAMMAS
PHD PULSE-HEIGHT DISCRIMINATION)

52. Codes of dictionary 23 (analysis) are reduced to the following:

AREA (AREA ANALYSIS)

SHAPE SHAPE ANALYSIS)

4PI1A 4PI TIMES DIFFERENTIAL CROSS~SECTION AT ONE ANGLE)
SLA SINGLE LEVEL ANALYSIS)

MLA MULTILEVEL ANALYSIS)

The dictionaries under items 48 to 52 are preliminary; the final versions

will be submitted by NNCSC, the other centers having no interest in the

maintenance of these dictionaries.
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In dictionary 24 (data-headings) the data heading TEMP is restricted
to the meaning of "sample temperature".

The additions to dictionaries required by the agreement on compilation
of fission yields will be made (see appendix 4CM/VIII/X4/1).

The additions to dictionaries required by the agreement on fission
spectra data will be made (see appendix 4CM/VIII/x4/2).

The new keywords ELEMENT and MASS added to dictionary 24 (Data-
headings) will also have the flags for independent variables.

After extensive discussion, dictionary 8 (elements) stays as it

stands and the codes T and D are now forbidden.

Paragraph numbers 58, 59 and 60 are unassigned.
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HALF-LIVES
The following proposal arose from discussions at the meeting. It shall be
treated and adopted in the same way as a proposal in a 4C-Memo. If discussions

arise in 4C-Memos, NDS will formulate the final version based on the discussion

Add in dict. 2 under ISO-QUANT:
(z-S-A-M) IF IT IS A METASTABLE STATE AND UNCERTATIN WHETHER FIRST OR

SECOND ETC.

Add in dict. 2 a new keyword:
HALF-LIFE TO EXPLAIN HALF-LIVES given in COMMON OR DATA. FORMAT EITHER

FREE TEXT OR:
(HL1, Z-S-A-M) WITH OR WITHOUT FREE TEXT.
If more than one half-life is given the relevant nucleus must
be coded under this keyword.
If only one half-life is given under HL and no explanation is
given under this keyword then the half-life of the residual

nucleus is meant.
Replace the data-heading keyword H-LIFE by:

HL, HL1, HL2, HL3 and HL-ERR etc for various half-lives.
Add in LEXFOR under HALF-LIFE an example, such as:

ISO-QUANT ((Z-S-A-M1, NG, ,MS)/(Z-S-A-M1, NG,,GND))
HALF-LTFPR (HL1,2-S-A-¥1)

(HL2,Z-S-A'-M)
(HL3,2-S-A'-G)

COMMON
HL1 HL1-ERR HL? HL2-ERR HL3 HL3-ERR
MIN MIN YR YR HR HR

The LEXFOR entry should include: "The free text should contain whether the

half-life value was measured by the author or assumed by author or compiler."
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Paragraph number 62 is unassigned.

The important fission data listed in Memo 4C—3/48 should be trans—
mitted in EXFOR with top priority; in particular, it should be
verified that the version transmitted is up~to-date. A few data
transmitted were already superseded at the time of transmission;

additional care should be taken that this is avoided.

All Centers are asked to contribute LEXFOR entries about experimental
methods and other physics information useful for compilers. Such entries
should carry the name of the author. This may give useful infqrmat;on
about specific experts in the Centers.

NDS will prepare for next 4C meeting a shortened EXFOR manual to better

advertise the exchange format among data producers, customers, efCess.e

The following proposal was introduced at the Meeting, but discussion
has arisen in Memos 40—1/32 and 4C—3/78 and will continue: at the
next meeting.

"Add under Wave-length:

The energy range of a table having the incident neutron wave-length

as independent variable, must not be given under EN-MIN and EN-MAX

in the COMMON section, but may be entered in the first and last line of

the DATA table under ER."
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Fission-Yields

To be entered in LEXFOR:

F1qs1on—Y1e1ds

Review-article see e.g. A.C, Pappas, J. Alstad, 69VIENNA,,669,6907.

Fission-process: The capture of the incident neutron creates a highly excited
compound-nucleus showing large deformation which leads to scission or to other
competing reactions like neutron-evaporation or gamma-emission, At the scission-
stage the nucleus generally devides into two deformed and excited fission fras—
ments. In a small fraction of the scissions the nucleus devides into three frag-
ments, where the size of the third fragment varies between a scission-neutron

and a fragment similar in size to the other two. (See Ternary Fission). These

fragments are called primary, initial, or pre-neutron emission fragments.

The orimary fragments repel each other, obtaig Xheir full kinetic energy -11
{e.g. 90 MeV), emit prompt neutrons (< 4 x 10 sec) and gamma-rays (<10 sec),
are slowed down in the surrounding medium and stopped. These fragments are called
secondary, final, post—-neutron emission fragments, or primary fission-products.
(The emitted gamma-rays may cause conversion betas and X-rays.)

-2
The primary products undergo(after 10 sec and more) a series of beta—decays
forming secondary products and end up in stable muclei. For certain products
the emission of delayed neutrons is competing with the beta—decay process.

In most of these stages mass-yields and charge—dispersions are measured

as well as energy—distributions. The terms "fragments" and "products"

are not clearly distinguished. Most frequently "fission-fragments'" are meant as
primary fragments and "fission-products” are the end-products. However, the
border-line between frasments and prcducts is varying. and often the word
"fragments" is used as overall term including all stages of decay. Often fission-
fragments are specified by their mass only including all Z-numbers. so that the
fragment-yield remains constant during beta—decay. Fission products are usually
svecified by Z and A. A specified fissien-product is obtained in two ways: either
immediately frcm fission (nrimary yield) or from the decay »f another fission pro-
duct. Thus, the total smcunt of a specified fission-product varies in tine. Very
short-living fission-products may nevertheless _be most important. because some
have extremely high capture cross—-sections (10 h). Pinally, all decay to stable
end-products, partially via metastable states. For odd A-numbers there exists

only one stable end-product, that is significantly formed in fission, for

even A-numbers one or two.

Units:

A mass-yield or fission-product yield, when measured absolutely, is given in
per—cent per fission (code: PC/FIS). See Example 14. Fissions and fragments
must then be counted independently. If only relative yields are given, the
modifier REL should be used with the Isoquant and the DATA-Unit code is
ARB-UNITS,., Since in ternary fission more than two fragments are formed per
fission, the yields for all fragments sum up to a bit more than 200%. However,
emission of light particles in ternary fission does not change the sum of
yields in the binary fission mass range usually measured, and other mass splits
in ternary fission are negligible. Therefore relative yield measurements
(ARB-UNITS) may be normalized to 200%, if the measurement was made for a suf-~
ficient large number of fragments; if this is done, the data~table may include
some values that have not been measured but obtained by interpolation; such
values must be labelled by flags. Different ways to obtain absolute yields will
be discussed in a forthcoming LEXFOR entry about fission yield measurement methods.

Primary fission-fragment—yield. This is the primary yield per fission of fission-
fragment mass A before prompt neutron-~emission. It may also be called pre-
neutron-emission fragment-mass distribution. Quantity-code: NF,YLD,PRE. See
Example 14,2, In all experimental techniques corrections for some prompt
FéGfronS aTready emitted cannot be avoided. 40
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Secondary fission~fraement yield. This is the secondary yield per fission of
fission-fragment mass A after prompt-neutron emission, but before beta-decay
and delayed neutron-emission. It may also be called post-neutron-emission
fragment-mass distribution. Quantity-code: NF,YLD,SEC. See Example 14.a.

Independent fission-product yield. This is the direct or independent yield per
fission of a onrimary *i=sion-vroduct <necified by Z and A, after prompt neutrcn
emission, bui befor: haetr~dncny ~nd delayed-noutron emi~cion, incluvding only

the direct vield arnd not the yizld obtaired frem decav of cther fission-precduct=.
See Efample 14.b. OQuantity-code: NW.YID,IND.

Sum-rules 2 NF,YLD,IND = WF,YLD,SEC
all 7
A=const

Note: Experimental data of independent yields of the vroduct Z.A include a
portion yielding from the delayed neutron-emission of the product Z.A + 1 or
from the beta-decay of the product Z-l.A, if separation times are not short
against the relevant decay-times. Corrections are required which should be
mentioned under "CORRECTION", PFragment-macss yields are not affected by beta~
decay but only by delayed neutron-—emission,

Cumulative fission-product yield. This is the cumulative vield ver fission of a
fission-product specified by Z and A, after prompt reuiron-emission,

including the independent yield plus the yield from decay of other fission-
products. See Example 14.b, Quantity-code: NF,YLD,CUM.

Sum-rule:

NF,YLD,CUM for the P—decaying product Z-l.A
+ NF,YID,IND for product Z.A

= NF,YLD,CUM for product Z.A, if the products Z-l.A and Z.A + 1 are notdelayed
neutron~emitters.

The following events may add to the cumulative yield of the fission-product Z.A
in its ground-state:

independent yield from fission

beta—-decay from product Z-1,A in ground-state

beta~decay from product Z-l.A in a metastable state
delayed neutron-emission from product Z.A + 1

internal transition from a metastable state of product Z.A

In addition, the product Z.A may be formed from neutron capture in the product
Z,A~l, which is not included in the "cumulative yield".

The cumulative yield is often given for a metastable state of a fission-product

Total chain-yield. The total chain-yield per fission of fission-fragment mass A
is the sum of the cumulative yields of all stable fission-products having the
same mass A. See Example 14.a. In the case that only one stable fission-product

cumulative yield of the stable end-product Z.A.

Fractional yields.
The fractional independent fission-product yield is defined relative to the
cumulative fission-product yield or relative to the total chain-yield.
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The fractional cumulative fission-product yield is defined relative to the
total chain~yield.

In all cases the data are entered as ratios of iso-quants. See Example 14,c.

((92-U-235,NF,YID,IND) /( 92-U~235,NF,YID, COM))
((92~v-235,NF,YLD,IND)/(92-U-235,NF, YLD, CHN))
((92~U-235,NF, YLD, CUM) /(92-U-2135 ,NF, YLD, CHN) )

The distribution of charge Z within a given fragment mass—chain A is called
charge—disversion. See Zxample 15.a. It can empirically be approximated by a
Gaussian distribution with a most vrobable charge Zp. Ses Lxample 15.b. The
fractional independent visld of a fission product (atter rrempt neutron anissionr)

is given by
4

-2

Bz s (Te) exp / - (Z—Zﬂ\z/c_Z )

whereas ths fracticnal cumulative yield is given by
2ty

A 1 < ! ’ Z N2 -

< S fo—{a-Lp)

Z (P ) = _5’717‘? LOTXP 1 e

O n il ,/ 262 J

-— R0

{
cin

The paramaters ¢ and € ars widths of the distributions, related by c= 2 032 + Yiz)
For ckharge disparsion,fractional yields are defined only as ratios to total
chain yield.

Reference:
A.C. Wabhl et al. Phys. Rev. 126, 1112 (5/62)

Note: The Gaussian width parameter has been assumed to be approximately constant
for all A chains,as given by Wahl et al., Therefore Zp has sometimes been
determined from a single fractional yield measurement. However, there is evidence
for a variaticn of ¢ and ¢ with mass A and they may be determined tosrether with Zp.
Therefore in a comment the Gaussian width parameter used should be explained

(value or reference).

The following definition of chargg,distribution}(primary charge function) is now
generally accepted: distribution of primary charge as a function of primary mass.
This quantity is deduced,either from other quantities (charge dispersion, mass
distribution), or from instrumental measurements of fragment mass (kinetic energy)
and X-rays, both methods involving uncertain corrections for prompt neutron
emission. As this quantity is mainly of interest for studies of the fission
process, but not in applied fields, no codes are proposed.

Notes Angular distributions and energy-spectra of fission fragments are coded

as NF,DA,,FF and NF,DE,,FF and similar codes given in dictionary 14.
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Eyample 14: TFission-yields

a) Primary fission-fragment yield:
ISO-GUANT  (92-U-225,NF,Y1D,PRE)

COMIION

0.0253%
ENDCOMMON
DATA
MASS DATA
NO~DIM PC/FIS
The secondary fission-fragment yield is entered as aboves; only the guantity-
modifier PRE is replaced by SEC., The total chain-yield has the modifier CHN
instead.
b) Independent fission-product yield:
ISO-QUANT  (92-U-235.NF,YLD,IND)
COMMOX
EN
v
0.0253
ENDCOMN.ON
DATA
ELEMENT MASS DATA
NO-DIM NO-DIM PC/FIS
The cumulative fission-product yield is entered as aboves; only the quantity-~
modifier IND is replaced by CUM.

c) Practional yields:
ISO-GUANT  ((92-U-235,NF,YLD,IND)/(92-U-235,NF,YLD,CHN))
COMMON
BN
EV
0.0253
ENDCOMMON
DATA
ELEMENT MASS RATIO
NO-DIM NO-DIM NO-DIM

LN ] ®es0 ose
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charge dispersion

a) Fractional yields

b)

ISO-QUANT
COMMON
MASS
NO-DIM
135.
ENDCOMMON
DATA
ELEMENT
No-DIM
53.

54.

55,

((92-U-235,NF,YLD,IND)/(92-U-235,NF,Y1D, CHN))

EV
0.0253

RATIO
NO-DIM

Fractional cumulative yields are entered as above, with IND replaced by CUM.
For charge dispersion the second isoguant of the ratio must always have the
modifier CHN,

Most probable charge

ISO-QUANT
COMMON

EN

EV

0.0253
ENDCOMMON
DATA

MASS
NO-DIM

(92-U-235,NF,ZF)

DATA
NO-DIM
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Zyample 16: Relative Cumulative yields of metastable fission-products

BIB

ISO-QUANT (92-U-235,NF,Y1D,CUM/REL)

FLAG (0.) PISSION-PRODUCT IN GROUND-STATE
(1.) PISSION-PRODUCT IN PFIRST METASTABLE STATH

cee NOT FLAGGED = PIS,PROD, WITHOUT METASTABLE STATRE

ENDBIB

COMMON

BN

EV

0.0253

ENDCOMMON

DATA

ELAMENT MASS FLAG HL DATA

NO-DINM NC-DIM NO-DIM D ARB-UNITS

50. 118. vee

50. 119. 0. cee

50. 119. 1. cee ses

50, 120. cee

50, 121, 0. eoe cos

50, 121. 1. vee cen

50, 122. v

50. 123, 0. cee cee

50. 123, 1. cee cee

51. 123. oee

ENDDATA
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To be added to dictionaries:
The preceding proposal reouires the following dictiornary-entries:
D.14 Quantities

NF,YLD,PRE NFY (PRIMARY FISSION-FRAGMENT YIELD)
NF,YLD,SEC NFY (S®CONDARY FISSION-FRAGMENT YIELD)
NF,YLD,IND NFY (INDEPENDENT FISSION-PRODUCT YIELD)

NF,YLD, CUM NFY (CUMULATIVE FISSION-PRODUCT YIEID)

NF,YLD, CHN NFY (TOTAL CHAIN-YIELD PER FISSION)

NF,ZP NO (MOST PROBABLE CHARGE OF FISSION-FRAGMENTS)

D.11

YLD YIELD, to be moved from D.12 to D.11
EP12 MOST PROBABLE CHARGE

PRE
SEC
IND
CUM
CHN

Modifiers for specific fission-yield auantities

e e e e e

D.24 Data-headings
FLEMENT Z-NUMBER OF ELEMENTS

MASS A-NUMBER OF ISOTOPES
D.25 Units
PC/FIS PER-~CENT PER FISSION NFY
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Fission Neutron Spectra Data

This subject concerns the following data-types which should be compiled
in EXFOR.

l.) energy-spectra of fission neutrons, point-data

2.) fitting-parameters of fission-neutron spectra

3.) fission-neutron spectrum averaged cross-—sections

Literature, e.g.: James Terrell: Fission Neutron Spectra and Nuclear
Temperature, Phys. Rev. 113, p.527, Jan. 1959.

Prompt Fission Neutron Spectra. 71 VIENNA

A note_on incident neutrons: Fission-neutron spectra are dependent on the

energy of the incident neutrons. Data are given for "thermal” and "fast" fission.
"Thermal” fission spectrum data refer to both:z 0.0253 eV neutrons and thermal
Maxwellian neutrons; the results are indistinguishable. It is therefore not
recommended to use the MXW modifier when incident neutrons are thermal Maxwellian.
Also for fission spectrum data, induced by fast neutrons (monoenergetic or
spectrum average) it is recommended to enter a numerical value for the

incident neutron—energy and not to use the modifier SPA. The modifiers MXW

or SPA are not relevant in this case, and the quantity codes are complex enough
without. The incident neutron spectrum needs only to be described in free text

under INC-SPECT.

1.) Por point—data of fission-neutron energy-spectra

the following quantity—codes exist already in dictionary 14 or can be

formed in analogys

NU,DE energy-spectrum of fission-neutrons, total
NU,IE,PR energy—-spectrum of prompt fission-neutrons
SF/NU,DE energy-spectrum of spontaneous fission-neutrons, total
SF/NU,DE,PR energy~spectrum of spontaneous prompt fission-neutrons

47



ZCM/VITI/X4/2

In the literature, these data are usually called.xKE). Data are mostly given
in arbitrary units, which require the REL modifier in the quantity-code. In the

normalized form jx (E) dE = 1 data have the units of a reciprocal energy.

The data are functions of the outgoing-neutron energy E, with the incident

neutron-energy EN to be entered under COMMON.

Fission-neutron spectrum data are fitted either to a Maxwellian or to a
Watt-spectrum or to one of several other defined spectra.

The Maxwellian spectrum has the shape
N(E) ~ € exp(-E/T)

where E is the energy of the fission-neutron and T is the spectrum-
temperature given in MeV. Often given are also the average kinetic
energy E and the most probable energy Ep which are defined as

E = 31/2
E =1/2 = £/3

The Wattspectrum is based on the assumption that fragments emit neutrons
with a'Maxwellian spectrum in the center-of-mass system. The shape of
the Watt spectrum is

N (E) ~ exp (-E/T) sinh (% EEg)

where T is the spectrum-temperature given in MeV but deviating from
the temperature defined in the Maxwellian fit; Zp is a theoretical
"fragment_ kiretic energy per nucleon", The average kinetic energy &
is defined here as

E=E;+ 3T/2.

— approximately, .
The numerical value of I should bepthe same disregarding to which

spectrum shape the data were fitted.

Since the average kinetic energy E is the only quantity which is
comparable in all fits, EXFOR entries should be made for the quantity

E, which should be coded
E = NU,AKE.

Details of the Tfit and of the spectrum shape assumed should be given under
ANAIYSIS; also any further numerical parameters obtained in the fit such

as T, E_ or E_ shall be entered here in free text. By this procedure it is
avoidedpthat %he Watt-spectrun parameters are enteréd in three different
subentries, onc each for the quantities E, T and I_.. When in the case of

a Maxwellian fit the aulhor gives only T, the compiler is asked tc calculate
E from E = 37/2,

In most cases only the prompt neutrons are considered; the guantity-code

is then
NU,AK=, PR
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Data are functions of incident neutron energy EN except in the case of
spontaneous fission, where the quantity-code is
SF/NU, AKE, PR

Again, no modifier shall be given to indicate an incident neutron spectrum.

3.) Fission neutron spectrum averaged cross~sections are entered with
the modifier FIS. (Note that this modifier was introduced only at the end
of 1972; data compiled earlier were coded with the more general

modifier SPA.
) This is to be combined with an entry under

EN-DUMMY. The numerical value under EN~DUMMY should be the temperature
T = 2/3 E of the given spectrum, or 1.5 HeV if T is not known.

It must be evident in the EXFOR-entry

* whether data were measured directly and in what kind of
spectrum (free text urder METHOD and INC-SPECT)

* or whether data were calculated by integrating a measured
cross—section curve over an assumed fission-neutron spectrum
(free text under ANALYSIS).

In the first case it should be specified in free text from which nuclide
and incident neutron-energy the fission-neutrcn spectrum is resulting.

In the latter case it should be noted that it is essential to give the
assumed spectrum type and its parameters, as well as how the fit was
made (e.g. in a N(E)-versus-E scale or in a N(Z)/~/T-versus-E scale.

Fission spectrum average cross—sections are defined as
= _‘IG(E) n(z) {T az
[ w(g) {F" a=

Concluding Remarks

The Ynowledge of the shape of the fission-gpectrun
Maxwellian and Watt spectrum are now considered only as rough approximations.
Presently rreferred is a "double Watt spectrum", and the Cf-252 ~pectrum which
is more accurately known suggests that none of the presently used fits is
sufficient. Therefore, it is most important to cempile point—-data of the
energy—~distribution of fission-neuirons. However, mean-cnergy values are also
desirable to compile because they are rather independent of the spectrum
shape assumed ard frequently needed for measurerment analysis (detector
Tesponse, etcC.}. <(_¢u~M~¢L)

is developing, and
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Review of rotions from last meeting

Reference is made to rumbered items of INDC(NDS)-41. Actions that have
not or only partia lly been fulfilled, are listed below.

Workins Felicies

4. CINDA entries have not been transmitted when EXFOR-entries were delayed.

5. Specified data types as suggestied by various commitiees have partially
not yet been transmitted.

8. INDC has not sufficiently discussed the difficulties of obtaining data
from authors.

1C0. Completeness of LXFOR-entries since 1970 has probably not been achieved.

EXFOR dictionaries

27. Hodes now to approve and add new codes to dictionaries must be dis-
cussed from scratch after it has been decided which dictiorary to retain.

35, XNKGCSC was to present a report on the coding of rmultilevel resonance

parameiers.
36. WHC3C was to monitor the use of the DRT-nodifier.

+

37. XD3 could nct add the PAD modifier to D.12, because its meaning was no
clear to LDS.

EXFOR Manual and LEXFCR

42. It was recommended that vpdated Hanual pages be transmitted as soon as
possible after the meeting. This was dore only on 26 July 1972,

46, Report by NNCSC on the use of the keyword PART-DET is expected.
53 4n update of LEXFOR was to be distributed by NNCSC by 1 March 1972.
This was however only done on 31 July 1972,
Date score

56. Crouch (Harwell) has not vrepared a fission product yields classification
scheme., After correspondence with Crouch, the origiunal proposal on
quantity-codes for fission-product yields by NDS (4C-3/42) does not
require a change.

58. NKNCSC was to prepare a detailed proposal of how to include gamma~spectra
data in EXFOR.

60. NDS was tc prepare a detailed proposal of how to include fission-spectra
data in EXFCR. This is precented at this meeting in memo 4C-3/64.

Other EXFOR details

64. The question of blanks in DATA columng has not yetl been solved.
CINDA
67. The completeness of CINDA with respect to lab reports has not improved.

68. The announcements of CJD to prepare CIIDA-entries(besides journals and
conference@ also fer preprints from all USSR irnstitutes, GJD Bulletins
and colleciion of abstracts, has not bén fulfilled.

70. The rc-programminz of CIKDA has made considerable progress,but no detailisz
vroposal how 1o extract ZXFOR-indew CINDA-entries from ZEZPCR has been
circulated by EDCC.
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NNCSC Progress Report

I. Introduction

For the past year NNCSC has continued its work in its three major areas
of responsibility: compilation, evaluation and computer applications.

ITI. Computer Applications

In the past year we have added the following to our PDP-10 - PDP-15
complexs

« An additional 32K of PDP-10 core (Total PDP-10 core 80K).

« Two additional disk units - an additional 10 million words
of mass storage (Total PDP-10 mass storage 20 million words.)

« Graph tablet-device with provisions to input graphical data.

+« Provisions to utilize the light pen on the PDP-15 graphical
display.

« Miscellaneous utility features.

Anticipated additions for the coming year are addition access terminals
for the PDP-10 along with remote aceess terminals via telephone lines.

ITI. Evaluation

The third version of the Evaluated Nuclear Data File (ENDF/B—III) was
released in February 1972. It contains data for 229 materials. Ten of
these materials are scattering law data sets. Eighty-seven contain photon
interaction cross section data for natural isotopes. One hundred and thirty-
two contain neutron cross section data for isotopes of elements.

The ENDF/B—III files for six materials used as cross section standards
have_been gent to the Nuclear Data Section of the TAEA for world-wide uses
H, 3He, Li OB, Au, 35U. The bases for these evaluations were
assembled in BNL-17188 (ENIF-179) "ENDF/B-III Cross Section Measurement
Standards," by M.K. Drake,in July, 1972.

Evaluations have been completed on Si, Kr and Xe. They have been put
into ENIF/B format.
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4. Compilation

The scope, format, and manner of publication of the new BNL~325 are now
well defined. It will be a completely new Third Edition, compressed to two
volumes for ready usefulness. Volume I (tables) will contain only recommended
values of thermal cross sections, resonance parameters, and associated
quantities such as resonance integrals and strength functions. Volume II
(curves) will contain graphical representations of the energy dependence
of the cross sections, together with some of the experimental data points.
In both volumes, references to all the experimental measurements will be
listed, even when the values themselves do not appear explicitly. The data
pages of both volumes will be computer prepared; and the curves of Volume II
will be developed by automatic fitting routines applied under interactive
graphics control. Completeness of data input is being verified by checking
against CINDA. Volume I will appear first, in the first half of 1973.

The first-order checking of the SCISRS - CSISRS translation has been
completed and the data for Z Z 88 have been incorporated into the CSISRS
library.

The physics group has begun in assisting in the compilation of new
data and we have essentially eliminated the backlog of data to be coded.

Since the start of EXFOR the NNCSC has sent 10 transmission tapes

consisting of 131 major references and 137 000 data points (including
corrections).
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CCDN Progress Report

October 1971 - October 1972

1. Introduction

During the period under review the activities of the CCDN -
compilation and dissemination of bibliographic, experimental and
evaluated neutron data - continued, There were some important changes
in the staff: Horst Liskien left the centre at the end of September
1971 and was replaced by Fritz Frohner (from Kernforschungszentrum Karls-
ruhe) who took up duty as the new Head of the Centre in December 1971,
and Hans Willars left at the end of January 1972 and was replaced by
Claas Rickeby as the senior programmer in June 1972,

2. __CINDA

In spite of difficulties caused by Nigel Tubb's sickness the book
tapes for CINDA 72 and for the 1972 supplement were sent off to NDS on
time, i.e, on 14 April and on 28 September, respectively.

After an interruption due to the four-months vacancy of the senior
programmer's post work on the new CINDA programme system is making good
progress. The new system will provide for faster computer operations,
better retrievability, link to the experimental-data index and blocking
of eniries referring to the same set of data, It is expected to be
operational in time for CINDA 73, With the exception of the input-
translation programme for US tapes, basic programmes for all CCDN CINDA
operations exist and are being tested. The coverage control will be run
as a separate operation, for the moment with the old pogrammes. In pre-
paring the transfer of the CINDA file to the new system we tried to
improve the file as much as possible: we wrote to CINDA readers and
to physicists in different laboratories and got quite a number of cor-
rections and new information, All centres are now agreed on the input
format to the new CINDA system, and a temporary reader's manual has
been distributed to readers and the other centres recently.

3. Experimental Data

The compilation of experimental data is continuing and has resulted
in the incorporation of about 170 000 new data points into NEUDADA.
About 50% of these points were entered directly, 40% needed some tidying
up and the rest required more information from authors. At the same
time the non-numerical information required for the EXFOR data exchange
was prepared,

A new index file to the experimental data was produced, This was
a basic step in the programme to make CINDA an index to computerized
neutron data. The new index was published as CCDN Newsletter/Bulletin 13
in February 1972,
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The preparation of EXFOR tapes is continuing steadily after a
pause at the beginning of 1972. This pause was caused by a lack of
disk space together with urgent RENDA and CINDA commitments before
new disk drives became operational in April 1972, Five EXFOR tapes
with a total of 110 works, 946 subworks and 214 926 records (excluding
system records) were prepared during the last twelve months. The back-
log in the centre's EXFOR compilation work which in May 1972 amounted
to about 15 tapes worth of data is foreseen to be eliminated by about
May 1973.

Although EZFOR is used for data transmission to the other centres,
all other computer operations at the CCDN involiving experimental data
- including compilation work - are based on the more convenient NEUDADA
system, A programme for format conversion from NEUDADA to EXFOR has
been completed, and a first version of a programme for conversion in
the reverse direction is operational,

4. Evaluated Data

CCDN's activity in the field of evaluated data continued to be re-
stricted to the collection and dissemination of evaluated data. During
the past year the following evaluated data were received:

- new versions of UKNDL updated with respect to T1—46 N1—58
U-235, U-238, Pu-239;

- revised (n,y), (n,n') and (n,2n) data for fission products
in UK format from Benzij

- Pu—239, Pu-240 and Pu-241 data in UK format from Ribon;

- a new version of the Australian fission product library
from Cook;

- version III of ENDF/B;

- U-238 data from Abagyan (the first evaluated data from the
Soviet Union).

The contents of the evaluated files were published as CCDN News-
letter/Bulletin 14, May 1972. Following a proposal by Ribon and dis-
cussions at the 1972 INDC meeting the CCDN will in future take over
publication of the evaluation newsletter started by Ribon.

5e RENDA

In accordance with the agreements between the EANDC, the INDC,
IAEA and NEA, future editions of the RENDA book will be world—w1de
reviewed by the INDC and published by IAEA/NDS. For the publlcation
of the first world-wide WRENDA 1ist CCDN merged new requests and
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topical reviewers' comments from the EANDC area and the requests

from the rest of the world sent by NDS into the existing RENDA file,
The new file was handed over to NDS for publication, After completion
of a first version of the world-wide request list (RENDA 72) a long
list of belated new US entries was received, It was therefore decided
to merge these at the CCDN with help from NDS and to publish the new
list as WRENDA 73, The merge was performed in October 1972,

6. Retrievals from the CCDN's Files

The last extensive retrieval statistics was prepared in April 1972,
During the 12-month period beginning 1lst April 1971 the CCDN received

- 143 requests for experimental data
- 7 " " evaluated "

- 16 " " bibliographic references,

The total number of requests (230) is slightly higher than during
the previous year (212). Many of the requests necessitated quite
sophisticated retrievals as illustrated by the fact that the 143 requests
for experimental data necessitated about 2200 gpecific retrievals from
the NEUDADA files, The Z-A-Q combinations requested are shown in the
attached retrieval statistics, The last sheet shows the origin of the
requests., The majority of the requests comes from nuclear physicists
and evaluators at national research centres, The data types most fre-
quently asked are

- fission and total cross sections, G and v values for
fissile nucleis

- capture and scattering cross sections for non-fissile nuclei,
with inelastic scattering as much in demand as elastic scattering;

- standard cross sections,

The needs of reactor physicists are clearly reflected (ef.
structural materials and fissile nuclei). There is a conspicuous
absence of certain groups of potential users, e,g. universities and
especially nuclear industry, which can only partially be explained by
the fact that some requests from industry reach the centre via national
labs and therefore appear in the wrong category of our statistics,

Te Computer Installation

The disk storage capacity necessary for direct-access operations
was increased to 4 x 29 M bytes by the installation of four CDC 2314
disk drives in April 1972. All programmes are now run under DOS
(disk operating system).
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NDS progress report

Since the last 4C-Meeting NDS experienced a rather large turnover in
staff. Alex Lorenz, Valja Konshin and Peter Kaas left NDS and were replaced
by Charles Dunford from Atomics International, USA, Mercury Vlasov from the
Academy of Sciences, Kiev, USSR, and Meinhart Lammer from Seibersdorf, Austria.
This was effected usually only half a year later, as for reasons of budgetary
savings all vacant posts in the IAEA had to be held open for half year periods
at that time. Two other new staff members of NDS are Jim Lemley from Los
Alamos, USA, and Alain Calamand from CEN Saclay, France, replacing former
staff members Bak and Koster respectively who left NDS in the first half of
1971. At present, NDS is again fully staffed with ten physicists, three
programmers, two data-processing clerks and four secretaries. NDS was allocated
a fourth secretary because of an enormous increase in typing workload.

In May 1972, CINDU-10 was published; it contains an up-to-date catalogue
of experimental and evaluated neutron nuclear data available from NDS data
files.

The publication of CINDA was continued with the second (cumulative)
supplement to CINDA-71 published in December 1971 and the new total volume
CINDA-T72 which came out recently. The unfortunate delay of the publication
of CINDA-T72 was solely due to the incidental overload, in addition to the
normal work load, of the Agency's Publication Division caused by the
publication of the proceedings of the 1971 Geneva Conference.

The reviews on o&(Pu—239) by Konshin and Sowerby, on Pu-239 fission and
the Pu-239/U—235 fission ratio for fast neutron energies by Byer and on 2
data for all heavy isotopes by Manero were completed and will be published
in the December 1972 issue of Atomic Enefgy Review. They represent substantial
progress over similar work in the past particularly by treating systematic
errorsyand it is hoped they will be of benefit to evaluation work comnected
with national fast reactor programs. Present and near-future NDS review work

concerns a second up-date of the 2200 m/sec fissile isotope standard constants
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(H.Lemmel et al.), reactor dosimetry cross sections (M.Vlasov et al.)
and standard reference cross sections (J.lemley et al.)

The receipt by NDS of the NNCSC file with ENDF/B standard data and of
the updated file containing additional cross sections for carbon is gratefully
acknowledged. The first mentioned file or subsets of it were distributed to a
nunber of users in the NDS service area and to CJD upon request. From CJD an
evaluation report on fast U-235 fission standard cross sections by Konshin
and Nikolaev was received, translated within the Agency and distributed as
INDC(CCP)—26/U report. Also the first full evaluated data file from the
Soviet Union covering all neutron cross sections for U-238 was received from
CJD.

NDS maintains a small support programme for the supply of targets and
samples for nuclear data measurements to laboratories mainly in developing
countries. It has received multiple requests from eight research groups in
geven countries and, with INDC approval, is currently undertaking the necessary
steps to fulfill these requests.

Regarding past meetings, NDS organized the first meeting of the
International Working Group for Nuclear Structure and Reaction Data (IWGNSRD)
in Vienna in March this year. The meeting started a review of non-neutron
nuclear data requirements for various applied purposes. As a first step
it identified the major fields of nuclear data application and linked these

to the existing compilations.
Future Meetings organized by NDS

1. S osium on Applications of Nuclear Data in Science and Technolo Paris
12 — 16 March 1973 (Scientific Secretary: L. Hjﬁrnes

This symposium will convene representatives from various application fields

(reactors, fusion, safeguards, medicine and others) which use nuclear data in

the development of nuclear methods, in nuclear design studies and others.
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Contributions from these people are supposed mainly to pinpoint deficiencies,
gaps, etc. causing severe penalties in the available compilations and
eavluations of nuclear data. It is conceived as a teach-in to the compilers
and evaluators present who in turn will review in one session the major
activities in their field. It is hoped that the symposium will provide a
comprehensive survey of the more important needs for improving the existing
compilations and evaluations and help to bridge the still existing information

gaps between data compilers and suppliers and data users.

2. Panel on Fission Product Nuclear Data, late 1 , (exact time and
place still to be determined (Scientific Secretaries: M.Lammer,
H.Lemmel)

This will be the first meeting on this topic, and its principal purpose
will be to review the status of fission product nuclear data of importance
to reactor design, shielding, nuclear materials safeguards and other nuclear
applicationse.

The main data items to be discussed will be

— yields for thermal and fast neutron induced fission;

- capture and other neutron reaction cross sections;

~ half life data;

—~ delayed neutron precursers and their data (half lives, emission
probabilities and yields, decay schemes);

~ decay schemes, f(} - and y —ray spectra and intensities.

The main discussion topics (in short) will be:
- review of the technical background for fission product nuclear data
requirements and their priorities;
~ critical assessment of the status of knowledge of fission product nuclear

dataj;

- critical comparison of available microscopic data evaluations;
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~ review of integral measurements of fission product nuclear dataj;
~ 1issue of recommendations for future work on fission product nuclear

data for the benefit of the variety of users of these data.

The meeting is supposed to convene users, compilers and evaluators and
measurers of fission product nuclear data. A small preparatory meeting is
planned for 11-13 December 72 at Agency's Headquarters in Vienna, to develop

the programme of the Panel in detail,

3. Study Group Meeting on Nuclear Data Requirements for Shielding, about
mid 1974. (Exact time and place still to be determined; still to be
approved by the Agency's Scientific Advisory Committee YScientific
Secretary: Ch. Dunford).

This meeting is planned in response to the increasing nuclear data needs

of the shielding community as expressed e.g. by members of the programme
committee for the Fourth International Conference on Reactor Shielding held

in Paris in October this year and by a Panel on FNuclear Data Requirements

for Shielding at this same conference, It is supposed to define more specifically
the nuclear data requirements for shielding as emanating from detailed
sengitivity studies whose results from various shielding groups are expected

to become available in about the first half of 1974. The meeting should be
composed about two—thirds by shielding specialists and one-~third by nuclear

data specialists. The results of this meeting will be reported at the Third

IAFA Conference on Nuclear Data for Reactors planned for 1974.

4e Third Conference on Nuclear Data for Reactors, September or October 1974. %
(exact time and place still to be determined, still to be approved by the
Agency's Scientific Advisory Committee) (Scientific Secretary: Ch.Dunford)

This Conference will be a follow-up of the two previous IAEA Conferences
in Paris (1966) and Helsinki (1970). Unlike the former sonferences this one will
give more emphasis to detailed application fields like shielding, radiation
damage and others. The first meeting of the programme committee for this

conference will take place in Paris on 25 and 26 November 1972.
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REPORT FROM THE USSR NUCLEAR DATA CENTRE (CJD)

Note from the Secretaries:

The accompanying report on work at the USSR Nuclear Data Centre
(CJD) was received from V. Manokhin, Acting Director of the Centre, during
his visit at NDS in November 1972 for inclusion in the Minutes of the 8th
4C Meeting as the official report of CJD. The original text and an English
translation follow.
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JTOKIAQX
0 ZAeATEeNBHOCTH l[eHTPa MO fZiepHHM JIAHHHM HA 5 3acefaHMU
MKAZl, Bena I7-22 uiona 1972 r.

J.H.Ycauér, B.U.llomos

_Bezenne.

Jn0asg feATeNBHOCTE JOMKHA HAUMHATHCA C OOOCHOBAHMA €€
NOJNS3HOCTH., B ZeATEABHOCTH IO FACGPHHM NAHHHM~-3TO BHABJIEHME
3aIpoCcOB M COCTaBIECHMECHUCKOB NOTpeCHocTelt. B Caxyie u BeHe
aHaJOTUYHAf JIGATENBHOCTH BeleT K u3zaHun PEHJA,

B OGHuMHCKE MH BHpPaGaTHBAGM HECKOJBKO HMHO{f NOAXOX K INpo-
OneMe cocrasieHus PEHJA., Mu He mpocuM crmemuajucTOB, 33HMMA -
DELUAXCH peakKTopaMM, BH7ABATHh HaM TPeGOBAHHMA HA KOHKPETHHE
MMEDOCHONKYECKHE H3MEPEHMA, PACHpPERCAATh HEOOXOAMMHE TOYHO=
CTH MEX7y DA3AMUHHMKM CEYEHNFAMH — B 3TOM OHM He CIEIMAJACTH.
MH nmpoCHM MX BHCTABUTHh OCOCHOBAHHHE C TEXHMKO-3KOHOMHUYECKOH
TOYKA 3pEeHUs TPeOOBAHUA HA AONYCTHMYR BEJIMUMHY MOTPEWHOCTH
pacyera peaKTOPHOI'O NapaMeTpa, NPOUCTEKANIYD H3-3a HETOYHO -
CTH B fAAZEPHHX AAHHHX, KpoMe 3TOro MH NIDOCHM OT HUX KO30OHIA-~
@HTH YYBCTBMTEABHOCTHM BEAUUYMHH DEAKTOPDHOI'0 [lapaMeTpa K H3Me-
HEHHD fZEPHHX ZAHHHX, ITM KOSQYUIMEHTH YYBCTBUTEJIHHOCTH CO —
ZepxaT BCO HEOOXOAMMYK C TOUYKA 3DEHUs BHPAOOTKM TpeOoBaHuit
Ha ffepHHE Z8HHHE HMHPOpMAOMO O peaxTope M HE coZepraT JAum -
Hel,

Bompoc 0 ToM, Kakoit COBOKYMHOCTHD M3MepeHMi#t 00ecneduTs

pacueT peaKTOpPHOI0 NnapaMeTrpa C TpeCyewmoif TOUHOCTHD, C HAlWEH

TOYKM 3DEHUA ZOIXEH pemaThCA C MOMOMBO MATEMATHYECKOI'O0 am =
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naparTa TeOpMM MJIAHKPOBAHUA 3KCHEPUMEHTA B TECHOM KOHTAKTE
CO CHENMAJNNCTAMM KAK II0 MHEKDOCKONIUYECKUM, TAK ¥ IO MHTEI—
paJIbHHM M3MepeHHuaM, JlaAd B HpAROOTKM ONTHMANIBHOT'O NJIaHA BamkHO
OLI@HUTH OTHOCHTEJBHHE CTOMMOCTH 3KCIEpMMEHTOB. CymEeCTBEHHO
TaKke [NPABMIBHO YUMTHBATH KODpOAALMD NOI'PEMHOCTEH# IPH uU3Me-
PEHHAX ¥ OlIEHK®, IOCKOJNBbKY HA CKOPPEJIMPOBAHHHE NOT'PElNHOCTH
TpPeOOBAHKA CYWMECTBEHHO XEcTYe, AHOpMALML O AOCTHTHYTHX K
HacCTOflEMy MOMEHTY TOUHOCTAX NpM M3MEPEHMAX Kaxor'o poza
HeOoOXOZAMMO MMETH, BO-TEDBHX, AJAA CPAaBHUTEABHO{ OLEHKH CTOH—-
MoCTeil 3KCNepUMEHTOB M, BO-BTOPHX, AIf TOI'0, YTOOH ZEJATh
3aKANNEHHASE 0 HEOOXOZUMOCTH JaJibHEeimero YTOYHeHUs BEIWYHMH U3
CPaBHEHUA HOCTUTHYTOHR M TpeOyeMoil TOYHOCTElH.

JOCTUTHYTYD TOYHOCTH MOXHO ONDEAENHUTH TOJBKO B NpPONEC-—
ceé OLEHKN AZ8pHHX ZAHHHX, TaK KaK NOTPEMHOCTH, BCJEZCTBHHK
CHCTEMATUYECKUX OWMOOK, HENPEAYCMOTFPEHHHX ABTOpaMM, BHABIA-
eTcAd TOJBKO IPH CPABHEHMM C pPE3yAbTAaTaMH, NOJYUEHHHMX Zpy -
ro# MeTozuxoit, TaxuM 00pa30M, ZAEGATEIBHOCTH MO OLEHKE fAZep =
HHX JIaHHHX HeOoOXOZMMA JJIfi BHpaOOTKHM CIMCKA IIOTpeCHOCTEH B
AJePHHX ZAHHHX. TO €CTH MH CYMTAEM HEBO3MOKHHM 33aHUMAT bCA
PEHJIA Oe3 TecHeftmelt cBA3M 3TOft 7EATENBHOCTH C AEATEIBHOCTHD
10 OLIGHKE FAXEPHHX JAHHHX.

Kax HEeKOTOPYD OCOOEHHOCTH OpIraHM3aUMM pacoT B leHTpe
MOXHO OTMETHTH ele ¥ TO, YTO pefepupoBaHue padoT B OOMEHHOM
dopMaTe pacnpefieieHo no TeMaM, [[pudeM cOTpyAHMK, Dedepupyw—
Kuii, Hanpmep, paCdOTH [0 HEYNPYIroOMy paccesHKp, OyAeT 3aHH -
MaTBCHA OLIEHKO{l IO 3TOK TeMe B COADYKECTBE CO CHEOAANUCTAMM
[0 U3MEDPEHNAM 3TOil K€ BeIWUYMHH, 8 TaKEKEe N0 ee TeOpeTUYECKOH’

HHTEpNpEeTaluni,.
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OPTAHMBAIAA W COCTAB HAZX.

IeHTp MO fAfEepHHM NAHHHM B HACTOANEe BpeMA HACYHUTHBAET
31 yeJoBEK M BKIKWYAET CIEZyomMe I'PYMNHS:

I. I'pynna onpezneireHus NOTPeCHOCTE#f B TOUHOCTH JAHHHX
A IJI8HUPOBAHUA MHKDOCKONMYECKHX M MHTEIDAJBHHX SKCIECDHMEH -
TOB.

2. I'pynna no co3faHMP MANWHHHX OHMOGJIHOTEK U ONEHKE
fAfepHHX ZIaHHHX. OCHOBHHE 334a4Y¥ I'pYNNH: pefepupoBaHHe B
3KCo0P, pedepupoBan#e no cucreme CHHIA, cOop mHOpMauum AIs
MAMMHEHHEX OMOJNMOTOK DKCIEePAMECHTANBHHX M ONCHEHHHNX AaHHHX,NOZ-
IOTOBKA OTBETOB HA 38MPOCH, NOCTAHOBKA IpOrpaMM pacyera H
ONEHKK HelTPOHHHX CeueHHi#f, COCTABIECHKME KATAJOroB, PaspaldorTka
axrouaruanposannon CHCTEeMH OlICHKH. Oprannaanm OLSHKMN K yyYac-—
THe B Heil.

3. I'pynna nporpaMMHoro o0ecrnevYeHUS MBEMHHHX OMOIHOTEK
9KCNEPHUMEHTANbHHX ¥ OLEGHEHHHX JAHHHX. OCHOBHHE 3a7au¥ I'DYNNH:
pepesannuch 3apyOexHHX JIGHT ¢ SARCPHHME RAHHHMN, COCTABHEHHe H
OOCTAHOBKA MpPOI'pDaMM, OCCAYXMBAKNHMX MANMHHHE OUOIKOTEKH.

4, I'pynna oO0WET0 MaTEMATHYECKOro o0ecneuyeHmd, OCHOBHHO
8aziauM I'pynnH: oOCAyxKMBaHuMe norpeCureneft 3BM lleHTpa mo axcmay-
aTaluy TPAHCAATOPOB, NOCTAHOBKA HOBOI'O ZMCIETYEpa, TPAHCAATOPA
u MOHMTODHOH cmcTemMu QOPTPAH, nporpamuroro oCecnedyeHus rpafo -

NOCTPOMTONA M JUCIIEHA ¥ Tole

5. I'pynna wu3zauunit UAl. OcHOBHHE 387auM TI'pYyNNH: K3TaHHE
boinerernsg, COGOPHMKOB @HHOTAaOui#t M Ap.ZAOKyMeHTOB lleHTpa, 0TBE -
TH Ha 3alpOoCH, OOCAyEHBaHMe Oubauorexu LANl u xp.

6. I'pymna axcnayaranum JBM. 3azaum: a) COOCTBEHHO 3KC-
niyaranua; G) NOACOEAMHEHNWE HECTAHNAPTHHX BHEWHMX YCTPORCTB:

MarEuTOpOHOB 3aNMaJHOT'O CTAHA8pTa, AMCKOB,AUCHiEsd,IrpagonocTpo-
HTeIH .
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7. KOHCYyZABTAHT IO BONpOCaM TEODHHU.

8. PyroBozureds [fifl ¥ ero 3aMecTuTENs.,

[leATp no AfepHHM ZAHHHM BHIIOJNHAET CIEAyNiuHe BHZH pa-—
6OT:

I. COop mEfopManuM no fAzepHHM AaHHHM no CCCP u oOMeH
ZaEHHMHE ¢ MATATD ¥ 3apyOexHuMN neHTpaMu. COBMECTHO C Rapyoex-
HHMHM [EeHTpaMm pas3pafoTaHa cucremMa oOmeHHOro gopmara 3KCPOP u
B 9roft cucreme B LA mpopedepmpoBaHo IO0 pador. B MATATD no-
CIaHB 2 MAaTHWTHHE JNEHTH C 3aMHCBD OKONO 30 0TEYSCTBEHHHX pa-
60T K nepenucaHo 30 3apy0exHHX JCHT C SAZCPHHMM HAHHHMH Ha
JAeHTH OTEUEeCTBEHHOI'0 oGpasia.

K cosnaBaeMmoii MamunHo# OmGamorexe SKCOOP, cozepxameit
yxe oxoJo 200000 TOYeR 3KCHEePHMOHTANBHHX ceueHm#, co3zaercs
KOMIIJIEKG OCCAYRMBALEMX NporpaMu NMPOBODKH, 3alMcu, NOKCHA
pacneyaTk® ¥ T.X. HanucaEo okono I0 Taxkmx NporpaMM.

N3 MATAT? nonyuesa OulamorTexa KEJNAK oleHEHHHX JAAHHHX
Ha MATHHTHHX JIeHTax, cozepxamas 300000 rouex, KOTOpasg pas -
umHozaeTca B LAl ® nepesaercsa norpeCATENAM,

2. IOAJl perynapHo BHOCHT BKJAZ B CO3[IAHKE MEKLYHAPOZHO-
ro Oudamorpajruecrkoro crnpasounura CHHJIA, pedepupys COBETCHEU®
padorn (npeMepHO I0% oOmero KOJIMIECTBA MMPOBOTO pejepHpoBa -
HAA) .

3. B I972 r. BBezeHa B cTpoit OBM IAJ M-222., Ha Helt mo -
CTaBIEH M 3KCIIyaTHpPyeTcH TpaHcaarop TA-IM, a rakxe HOBHHU
6oxnee afpexTMBHHE B HagexHH{ nmcneryep. Bemercs padora mo
nocranoBke ®OPTPAHA ®m MoHMTOpHO# CHCTEMH.

4, Ha Gase DBM coszaeTcsi QBTOMATH3MPOBAHHAA CHCTEMA
OLEHKH AAEPHHX ZJAHHHX, BRINYANMAA MANMHHEYD GHCIMOTEKY SKC -

NepUMEeHTANbHHX AZEPHHX JAHHHX,
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s I'DaQHKONOCTPOUTENE,
aucnnei (O6yzer BBezeH B 1973 r,) ¥ HaGop nporpaMu oCpaGoTKH
JAHHHX ¥ TEOPETHYECKOI0 pacueTa CedyeHMit,

llepsas oyepezsds 3TO# cUCTEMH, OocymecTBisAeMasg B I972 r.,
MO3BOJNKT YyCOBEPHEHCTBOBATH M YCKODPMIH NPOLECC OLEHKHM M IIpA -

BICKATh CICUMAJHACTOB APYI'MX HHCTHUTYTOB.

5. Bezerca paGoTa NO NJIAHMPOBAHKD 3KCIEDHMEHTOB M OoNpe-
IeJICHAD HeOoOXOoauMOff TOYHOCTH AZEPHHX KOHCTAHT. Ha OCHOBe Ma-~
TEMATHYCCKOR TEODHHM DKCNepHMEeHTa pa3paCOTaHH AATOPATMH H OT-
JJaxkeHH MpPOTpaAMMH IO TpEeM HANpaBICHUAM:

a) Aad OmpeinelieHMs HeoOXOZMMON TOYHOCTH MMKpDOCKONMYE -
CKMX KOHGCTAHT;

0) ZNA NpoBepk# MHPOPMATHBHOCTHM KAXZOI'0 MHTEIPANBHOIO
SKCIEPUMEHTA ;

B) ZJAf NOATOHKM fAJEPHHX JIAHHHX [0 COBOKYNHOCTH MMEDO —
CKONMMYECKHMX M MHTEeIpaJIbHHX SKCIIEPMMEHTOB.

Ha 3BM [HJ cTaBHTCA KOMIJNERC NporpaMM pacdyera Koagdumom—
€HTOB UYBCTBHTEJIBHOCTH MO OCOCMEHHON# TEOPMHM BOBMYHEHHM{i, KOTO-
pHE HEOGXOAMMH AN BHOADEHUA B NPAKTHUOCKYD ASATEIBHOCTH yKA—
3aHHHX BHEE pPe3yIbTATOB,.

6. K mapry 1972 r. lenTpoM MO AZEPHHM AAHHHM U3JAHO 6
6oaneTenefi (7 B meuaTH) Cc NpUIOXGHWAMHM B I2 COODHMKOB AHHO -
rauiit "HrepHo-~pusnueckue uccaezosaHud B CCCPT Bumnerens [AJ
W3MGHMA Ha3BaHHWEe M OyZeT BHIYCKATBHCA MOJ HasBaHUeM "fHaepHHO
KOHCTAHTHY

7. B I971-72 rr. mo samnpocaM 37 moTpeCHTene# OHIO OT —

npaslieHo npuMepHo 59000 cTpaHuy (B OCHOBHOM B Buze QoToxomnuil).
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B aTo uMcN0 He BXOAMT OCHOBHAA (peryilspHas) pacCHIKA OKjie-
rereli UAl m xonmft arnacos BHI (2000 ToMOB ).

llenrpoM opraHu3oBaHa OLEHKA CEYEHMit zeneHus ypara-235
B OHCTpO#fi 00JNaCTH, Pa3MHOXEH M pacHpoCTpPaHeH HeCOABHOH# ¢OOp-
HUK CTaTelt MO METOZMKE ONGHKE, NPOBENEH DAL COMUHAPOB K CO -
Bemauuit ( B T.4., HECKOJBKO MEEMHCTHUTYTCKMX) IO METOLMKAM
OL@HKN M KOODAMHAOMM pabOT NO OLEHKE.

Ilaf yCKODEHHMA CO378HHA COBETCKO# OHOAMOTEKHM OLSHEHHHX
JaHHuX [AJl NpuHAN pelleHHe MOJNOEUTH B OCHOBY uMewmuecs B AL
gafiny oneHeHHHX Z3HHHX M OpPraHM30BaTh padoTy IO MEPECMOTPY
BaxHEeANNX 3NEMEHTOB M BEIMYNH, Pe3yAbTaTH OLEHKH NYONUKYOT~
cA B u3zaHmaAx [ffl. B TexymeM roay OyAyT ONyOJNHMKOBaHH: OLEH-
Ka ypaHa-238 (momHu#k §ain), oueHKA ceueHWA feJeHWs ypaHa-235
BHme I0 K3B M ZAp.
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Translated from Russian 4CM/VIII/7

REPORT ON THE WORK OF THE NUCLEAR DATA CENTRE (CJD)

Fifth meeting of INDC,
Vienna, 17-22 July 1972

L.N, Usachev and V.I, Popov

Introduction

The first step in any kind of activity is to specify its purpose. In
nuclear data work this means eliciting requests and preparing lists of require-

ments, In Saclay and Vienna this work results in the publication of RENDA.

At Obninsk we are developing a rather different approach to the problems
associated with RENDA. We do not ask reactor specialists to say what specific
microscopic measurements should be made or to indicate the accuracies required
for different cross—sections, because they are not specialists in that area.

We ask them to indicate what inaccuracy resulting from inexact nuclear data can
be permitted (from the technical and economic points of view) in the calculation
of a reactor parameter, We also ask them to give us factors for the
sensitivity of a reactor parameter to changes in nuclear data. These
sensitivity coefficients contain all the reactor information necessary for

determining the nuclear data requirements but no excess information.

The question what combination of measurements ought to be used to calculate
a reactor parameter with the required accuracy should, in our opinion, be
answered by applying the mathematics of experiment planning theory in close
co—operation with specialists on both microscopic and integral measurements.
If an optimum plan is to be worked out it is important to estimate the
relative costs of experiments, It is also important to take proper account
of the correlation of errors in measurements and calculations, since the
requirements as regards correlated errors are considerably more rigorous.
Information regarding the accuracies which have so far been reached in different
measurements is necessary first for comparing the costs of experiments and,
second, in order to see whether any further improvement in accuracy is

necessary (by comparing the requested accuracy with that already achieved).

The achieved accuracy can be determined only in the process of evaluating
nuclear data, since the inaccuracies resulting from systemic errors not

foreseen by the authors appear only in comparison with results obtained by
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other methods, Nuclear data evaluation is thus necessary for preparing a
list of nuclear data requirements., In other words, we think it is impossible
to operate RENDA unless it is closely connected to the work of nuclear data

evaluation.

As a special feature of the way things are done at the Centre, mention
should also be made of the fact that the scanning of works in exchange format
is divided up according to subjects: staff engaged on scanning, say, works
on inelastic scattering will be concerned with evaluation for this subject,
in co~operation with experts specialized on the mzasurement of this quantity

and on its theoretical interpretation,

Administration and staffing of the Nuclear Data Centre

The Nuclear Data Centire at present employs 31 persons and includes the

following groups:

(1) A group for determining the accuracy requirements of data and for

planning microscopic and integral experiments;

(2) A group for setting up machine libraries and evaluating nuclear
data. The main functions of this group are: scanning in EXFOR;
scanning for CINDA; collecting information for machine libraries
of experimental and evaluated data; answering requests; preparing
programmes for calculating and evaluating neutron cross—sections;
producing catalogues; developing an automated evaluation system;

organizing the evaluation and pariticipating in it;

(3) A group for programming the machine libraries of experimental and
evaluated data. Its main tasks are: +to copy foreign tape
recordings of nuclear data and to prepare and implement programmes

for servicing the machine libraries;

(4) A general mathematical group. Its main tasks: to give assistance
with translators operation to customers using the Centre's computer;
to install a new despatcher, translator and monitor system (FORTRAN),

to programme plotters and displayers, etc.;

(5) The Nuclear Data Centre publications group. Main tasks: to publish
a bulletin, books of abstracts and other documents, to answer requests,

service the CJD library, etc.;
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Computer operating group. Tasks: (a) the actual operation of
the computer; (b) to adapt non-standard external equipment, such

as western standard tape recorders, discs, displayers, plotters;
A consultant for theoretical questions;

The Director of the CJD and his Deputy.

The Nuclear Data Centre carries out the following types of work:

(1)

(2)

(3)

(4)

Collects information on nuclear data in the USSR and exchanges

data with the TAEA and with foreign centres, In collaboration with
foreign centres it has prepared the EXFOR exchange format system
and 100 works have been scanned at CJD in this system, Three
magnetic tapes have been sent to the TAEA with recordings of about
30 Soviet works and 30 foreign tapes with nuclear data have been

copied on to Soviet~type tape.

For the EXFOR machine library, which already contains about
200 000 experimental cross—section points, a series of servicing
programmes is being prepared for checking, recording, searching,

printing, etc. About ten such programmes have been written,

The KEDAK library of evaluated data with 300 000 points on magnetic
tapes has been obtained from the IAEA; +this is being reproduced

at CJD for dispatch to customers;

CJD contributes regularly to the CINDA international bibliographic
file with scans of Soviet works (about 10% of the entire world's

scanning);

The CJD M~222 computer was put into operation in 1972, A TA-1M
translator was installed on the computer and is in operation, along
with a new, more efficient and reliable despatcher. The FORTRAN

system and a monitor system are being introduced;

The computer is being used to provide an automated system of nuclear
data evaluation, with a machine library of experimental nuclear data,
plotter, display system (to be introduced in 1973), and a set of

programmes for data processing and theoretical calculation of cross-—

sections,

In the first application of this system to be set up in 1972, it will
be possible to improve and accelerate the evaluation procedure and to

attract specialists at other institutes;
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(5) Work is being done on experiment planning and on determining the
accuracy required in nuclear constants. Algorithms have been
worked out and three types of programme prepared on the basis of

mathematical experiment theory:
(a) To determine the accuracy required in microscopic constants;
(b) To check the information capacity of each integral experiment;

(c) To fit nuclear data resulting from microscopic and integral

experiments,

A series of programmes is being used on the CJD computer for
calculating sensitivity factors from generalized perturbation
theory, these being needed for practical application of the

results mentioned above;

(6) By March 1972 the CJD had published six bulletins (the seventh is
in press) with appendices, and 12 books of abstracts, "Nuclear
Physics Research in the USSR". The CJD bulletin has changed its

name and will be published as "Nuclear Constants";

(7) 1In 1971~72, about 59 000 pages (mainly photocopies) were sent out
in response to requests from 37 customers. This number does not
include the regular issues of CJD bulletins and copies of the BNL
reports (2000 volumes).

The Centre has arranged for the evaluation of uranium-235 fission cross—
sections in the fast range, has reproduced and distributed a small book of
articles on evaluation methods, and has held a number of seminars and meetings
(including some inter—institute meetings) on evaluation methods and the

co-ordination of evaluation worke.

In order to speed up the establishment of a Soviet library of evaluated
data, the CJD decided to use as a basis the evaluated data files which it
holds and to revise the more important elements and quantities. The results
of the evaluation are appearing in CJD publications. During the course of
this year the following publications will appear: uranium—238 evaluation
(full file), evaluation of the uranium-235 fission cross—section above

10 keV, etc.
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Requests for Experimental Data

Twelve Month Period, 1 October 1971 - 30 Septcmber 1972

A. Number of Requests Received . . . . . . 141

B. Form of Request

# %
Written 30 21.3
Verbal 105 74.5
Continuing? _6 _ 4.2
141 100.0
C. Request Source
# %
National Laboratories® 65 46.1
Educational Institutions 36 25.5
Industrial Concerns 25 17.7
Government Agencies _15  _10.7
141 100.0
D. Reqguested Transmission Mode>
# %
Data sent on N.N.C.S.C. tape (loan) 53 37.6
Data sent on requestor's tape 20 14.2
Data listing(s) 85 60.3
Plots (# of sets) 23 16.3
Request answered on telephone 9 6.4
Punched cards (# of sets) 2 1.4
Xerox copies (Private communications, data
not yet formatted, etc.) 5 3.5

1A standing request for certain data, serviced as pertinent infermation
is received.

3ANL, BAPL, BNL, KAPL, LASL, LRL, ORNL, SRL.

3gome users request data in more than onc mode.
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goT}sT}elS 1Sonbey —ejEl SUN

Pequests for=p | Bxperimental Data i Evaluvated Data Documents Cinda Retrievals TOTALS
Request origin Cgiﬁlat‘il Oft 71 Eumu]at. :} Cet T1{ Cummlat.] 1 Oct 7} gumu}at‘ 1 Oct 71 | Cumulat. {1l Oet 7
] lotals 41 Oct 72 [Totals r1 Oct 72| Totals F1 Cct 72| Totals +1 Oct 72 {Totals -1 Oct

lIncoming from area:

1 23 1 0 24 4 0 0 43 L

2 34 2 2 1 49 13 1 C 85 16

3 70 1 42 12 56 12 15 0 183 5
§ 4 39 5 15 3 11 3 7 2 72 11
| Subtotal 115 19 60 16 140 32 23 0 389 67
i — b
;.E‘ollow-up to area: | |

1 59 6 1 0 0 0 0 60 5

2 55 6 13 4 2 C 16 1 8€ 11
! 3 46 0 1 0 0 0 47 1
i 4 30 2 0 3 1 0 0 34 3
_ Subtotal | 150 14 16 s |5 ] 1 {16 i 227 21
NTS origin, sent o srea: i I N T

1 24 1 1 0 2 1 0 0 27 2

2 30 0 7 4 4 1 4 0 4 5

3 116 16 0 0 1 1 0 0 117 17
! 4 L 1 1 1 0 0 0 0 12 2
i Subtotal 181 18 9 5 1 ) 4 0 201 26
FOTALS 537 51 g5 26 152 3 | .3 2 817 114

% From NDS to other centres (or physicists in area 3) to heip fulfill an incoming request.

6/II1A/HOV
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Commsnts on filled and unfilled Heouests

A. Cverall Fgriod

From the request log listings of 1) filled requests and 2) unfilled
requests, one can roughly say that 1/4 of all requests on KDS

have not been as yet fulfilled. This ratio may drop to = 1/5 if

one censiders, in the list of unfilled requests, particular items”
of a given request have been filled.

We have registered 114 requests in this 12 month period. 72 of them
are filled, 42 remain unanswered as yet. If one considers the same

bulk of requests by "items" the figures are: 357 have been filled

or tagrmed '"no information avail."j; 95 items are unfilled, thus
giving the same ratio as for the overall period of ‘NDS request

activities, i.e. between 1/4 and 1/5 of unsatisfied Trequests.

re

* Ttem is defined as: -~ data for one ZAQ
- data for a specified RE
- one document

n
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Comments on request activities for the 12-month
period (1 Get 1971 - 1 Oec* 1972)

As compared with the previous period (Jul 1970 — Oet 1971) (note
that this period was 3up longer than the present one), the number of
reguests gk“;_*ggqg_at KDS has dropped nearly to the half (224 for

last period, 114 tor ithis period).

(1970—1971) PTrevious period: incoming req. for experimental data : 230
(1971-1972) Fresent period: " oo "o- " 19
Frevious period: " " " evaluzted data : 26
Present period: " " " " " 16
Previous period: " " " documents : 50
Present period: " " " " 32
Previous period: " " " Cinda retrievals : 8
Present period: " " " " " C
Previous period: NDS origirated req. for exp. data : 54
Present period: " " " " " 18
Previous period: " " " evaluated data : 37
Present period: " " % " " 5
Previous period: " " " documents : 53
Present period: " " " " 3
Previous period: " " " Cinda retrievayls : 11
Present period: " " " " " 0
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Experimental Data Dissemination
(as of 1 Oct 1972)
Area Number of data sets* Number of data lines

Cumulat. 1 Oet 1971 Cumulat. 1 Oct 1971
total - 1 Cct 1972 toial - 1 Oct 1972

1 531 0 34 921 0

2 254 1 15 €39 0

3 1 460 780 211 437 34 360

4 169 23 136 207 41 399

Total 2 414 804 398 204 75 1959

¥ Data set: 1 EXFOR subentiry or 1 DASTAR

Evaluated Data Dissemination
(as of 1 Cct 1972)

Area ﬁﬁﬁbér 65”85;;.;;€;u** -mﬁ&ﬁber of data lines
Cuamulat. 1 Oct 1971 Cumulat. 1 Oct 1971
total - 1 Oct 1972 total - 1 Oct 1971
1 603 368 213 810 121 845
2 622 390 221 474 120 085
3 2 790 1 188 1 374 772 236 584
4 867 454 527 808 130 890
Total 4 882 2 418 2 337 864 617 404

** Data set: 1 nuclide for UKNDL, ENDF/E, Kedak, Boyad, BOL and AUL or one DASTAR
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Comments on Data Disseminaztion

For the same two periods under comparison, the statistics of data
dissemination has significantly improved (= doible)
1. Experimental data:
previocus pericd: no. of sets: 381 no. of lines:. 73 474
present period: " " 804 " " 79 159
2. Evaluated data:

previocus period: no. of sets: 1 3230 no. of lines: 1 208 295
present period: " " 2 418 " " 617 404
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Exfor Dsta Dissemination at NDS

With the exception of 4 entries of Bxfor data from area 3 sent to
Story {2UXWIN) on 10 Jun 1970, 1 entry from area 4 sent to Sowerby
(2UKHAR) on 29 Nov 1971 and 2 entries from area 2 sent to Konshin
(4CCPINP) on 11 Aug 1971 and 10 Apr 197¢%, all Exfor data have been

disseminated in area 3 to the following countries:

Bulgaria, Hungary,

Australia,

India, Korea, Pakistan, Rumania and Yugoslavia.

Exfor data no. of sub- no. of lines
from area entries

1 124 465

2 377 71 407

3 258 1 504

4 15 60
Total 174 73 436

* included in this table

— e  ——— o — ——— m— o o_— o -

Sent to: Australia, Hungary, BRumania.

Exfor data from no. of sub- no., of lines
area entries
1 11 11
2 140 44 322
3 110 168
4 1 53
Total 268 44 554

Sent to Bulgaria, India, Korea, Pakistan and Yugoslavia.

Exfor data from no. of sub- no. of lines
area entries
1 113 454
2 237 29 093
3 143 1 331
4 8 7T
Total 501 30 885
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Status of Data Compilation at the Centres

Note from the secretariess The following statistics have been prepared
by each of the Centres for inclusion with the letter from the Centres
to G.A. Kolstad. As of 13 December 1972 no information had been received

from CCIN .
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Data—Compilation Statistics from NNCSC

NNCSC Statistics as of October 31, 1972

of works assigned 290

of work sent 152

of works to be sent by 12/72 21
of works for which data has 226
not been obtained 17

of works for which author

proofs have been sent and

not yet returned 36

of works in process 64

ACM/VITI/10
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CCDN EXFOR Statistics

Status at 18.12.72
(counting from the beginning of EXFOR in
July 1970, excluding mere retransmissions)

Received from Sent by

NNCSC NDS CJD CCDN
Works 236 194 36 126
Subworks 2,288 1,377 294 1,202
Comment records 10,237 13,642 2,094 16,702
Data records 117,158 14,238 4,753 339,653

Estimates:

Time-lag between availability of data and awareness at CCDN :

~0 for data from main labs, < 9 months for others.

awareness at CCDN and incorporation into internal (NEUDADA) file

A2 to 4 months in 85% of all cases, A5 to 12 months for "problem" data.
awareness at CCDN and EXFOR transmission

~6 to 18 months typically, e.g. our EXFOR tape 2005 of 8.9.72
contained data from May 1972 and data reported at the Xnoxville
conference (August 1971).

Percentage of data available since the beginning of EXFOR (July 1970) entered into EXFOR :

~60% (~80% of data important for reactor calculations).

OT/I1IA/HOY
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EXFCR Compilation Statistics at KDS

NDS distributed 6 transmission tapes between

Ro. 3003 on 4 Feb 1971 and
No. 3008 on 13 Dec 1972.

(The first two transmission tapes contained trial entries and dictionaries.)

These included 201 entries (works) with 1389 subeniries (data-sets). In
addition, 246 subentries were revised and re~transmitted. (The revisions
were due to revisions by the authors, adding of more information due to

new publications, and some corrections of compilation mistakes.)

These included 54 entries (works) with 409 subentries (data—sets) and

81 revised subentries of data published in the vears1959-1672. It is

believed that data of these four years have been transmitted with a complete-
ness of about 60%. For another 25% (20—25 entries) data are available at
DS and are envisaged to be transmitted in March 1973. For the remaining
15% data are requested from the author but not yet received, and some publica-

tions dated 1972 will become available only in 1973.

For the years 1968 and earlier it is believed that 85-90% of existing data

have been transmitted including the almost completed Dastar-Exfor con-
version. The last 10 Exfor-entries resulting from Dastar-conversion are
planned for transmission in March 1973. Remaining gaps are likely tc con-
cern mostly less important data such as scattering data on obscure chemical

compounds.
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EXFOR Compilation Status at CJD

As of 1 December 1572, four EXFOR exchange tapes have been trans-
mitted by the Obninsk Center to the other three centers, These

tapes contain 316 EXFOR entries, By the first of January 1973 the
next tape (4006) will be transmitted. At some time shortly there-~
after courrections for tapes 4002 and 4003 will be transmitted. By
the end of March 1973 tape 4001 will be transmitted as well as

tape 4007 with about 10 entries., The interface problems with the
Western type magnetic tape units have been solved and tape production
can proceed on a routine basis, The center expects to transmit

about two EXFOR tapes every three months in the future, The center
has a capacity of producing approximately 100 EXFOR entries per year,

For the period from the inception of EXFOR (since 1970) there are
approximately 150 works from the USSR to be compiled. The present
backlog of untransmitted works is between 100 and 120, We expect
to transmit at least 50% of these works Yefore 1 January 1974 as
well as all current works., Some of the backlog results from
inability to obtain data rapidly from the authors, but we will
continue our efforts to obtain the needed information as rapidly
as possible,

As far as the period before the inception of EXFOR is concerned
at the present time 65 works have been already coded and will be
transmitted before June 1973,

The future compilation activities at CJD will assign top priority
to the compilation of current data sets and those from the period
1970-1972 which are still untransmitted, Lower priority will bYe
assigned to the conversion of DASTAR (from USSR) and other data not
yet on files but obtainable,

\,4%&¢¢ 0174’~*’

V. Manokhin
30 November 1972

100



4C - Meeting

4ACM/VIII/11

Agenda Jtem ITe.

Status of conversion from DASTAR to EXPFOR

Priorities for conversion were assigned as follows:

Priority 1 - Isotopes most needed for reactors and shielding.
Priority 2 — everything else.

Conversion from DASTAR

The following table shows the progress made:

e

t

e

“¥ron Fob 1970

“From Nov 1971
30 Q08 1973 1

20 Oct 13970

to EXFOR started in February 1970.

Total ‘

=

Prioritxrl

226

28

xieetiogieé (ol

‘Priority 2

——] -

1

254 DASTARS&

27 __DASTARS

The 29 DASTARS converted in the last year have resulted in
14 EXFOR entries (50 subentries). All have been transmitted
to the other centres.

Most of the DASTARS were not straight forward conversions,

but involved considerable updating and revision of the

data.

The following are still waiting for conversion:

Priority 1 -

77 DASTARS

Priority 2 — 111 DASTARS
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Comments on EXFOR

by
J.R.Lemley

A possible criterion of the success of an Exchange Format (EXFOR) is
whether all data available at one Center are also available at all the other
Centers. In order to avoid the statistical effects of the masses of data
accumilated in various data centers before establishment of the regular
exchange system, probably only data compiled since the EXFOR system began operation
in 1970 should be considered. A more instantaneous measure of the success of
EXFOR would be a comparison of the rate at which data are compiled into a center's
internal system with rate at which data are transmitted to other centers. An
examination of the time interval between compilation in an internal system and

transmission in EXFOR format might also be an appropriate criterion.

Since only a relatively small fraction of the existing experimental data
have been measured in the NDS service area, prompt and complete transmission of
data to us from the other Centers is essential in order for us to answer data
requests which originate in the NDS service area. At present most requests for
experimental data cannot be satisfactorily answered only with data already in the
NDS library. However, the inadequate content of the NDS library is to a great
extent compensated by the rapid responses received from most other Centers in
answer to our fellow-up requests for data necessary to answer the specific
requests. Generally in order to facilitate rapid response to our follow-up
requests, we ask for and accept retrievals in the user format of the other
centers. A consequence of this is that the same data might have to be requested
more than once since after the first request the data could not be entered

permanently in our internal system. The number of our follow-up requests to the

* Perhaps 7% according to an analysis of CINDA entries by Nigel Tubbs.
See the report on the last 4C-Meeting , INDC(NDS)-41, p. 61-62.
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other centers could be significantly reduced by more fregquent and comrplete
transmission of new experimental data in regular exchange tapes.

At present, many of the data in the ND3 library are archival in the
sense that archival data have ceased to evolve. In many cases we receive
data only after they have become archival. Ideally NDS would like to main-
tain on file the latest version of every experiment in progress and be able
to update the file instantaneously whenever there is a revision or an
addition to the data.

Since NDS is heavily dependent on the other Centers for many significant
data sets, both old and new, we would be willing to consider compromises and
changes in the EXFOR rules provided they result in more complete and up-to—date
data libraries at all the Centers.

l. We would consider accepting first—version machine (or manual) trans-—
lation from the various internal systems, even if they contained only
keywords AUTHOR, LABORATORY, (REFERENCE), ISO~QUANT STATUS, HISTORY
and a data section. If you have an automatic translation button,
please push it frequently and send us the results.

2. %We would prefer not to have transmission of a data set delayed for
months in order to receive an author-approved version on the first
transmission. (The proposal by NNCSC to introduce a status entry for
"not-author-approved" should be discussed. Such a flag should not
replace explicit identification of the source of the data, however.)

3. We would accept (and process) the increased number of retransmissions
necessary to update preliminary or incomplete entries.

4. We would consider proposals to simplify EXFOR or to make it more
compatible with existing internal systems in order to make transla-

tion into EXFOR less consuming of time and manpower.
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NDS is particularly interested in information which other centers
may have about the types of scientists who use their data and about
uses to which the data (including bibliographic information) are put.
Such information might suggest modification of the types and formats of
information to be included in TXFOR. NNCSC and CCDN have both suggested
eliminating certain coded and hence retrievable information, and we
agree that their proposals should be discussed particularly in con-
nection with the experience of the Centers and with user "feed back'.
If, for example, evaluators were the only users of the bibliographical
data, perhaps only the keywords AUTHOR, LABORATORY, ISO-QUAKNT and
REFERENCE should be retained because evaluators would presumably
want to read the important references thoroughly anyhow. What
information in addition to the numerical data do experimental
physicists use? NDS welcomes commentary and statistics from the
other Centers which might help to analyze these questions.

In the future the Centers may want to exchange other types
of (nuclear) data in addition to neutron data. At present, the
RENDA system is being expanded to accommodate requests for other
types of data in addition to neutron data. EXFOR could perhaps
be rather easily adapted for the exchange of other types of
reaction data, but it is apparently less appropriate for exchange

of information on decay schemes and gamma spectra. In addition to
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the anticivated ovroposals for inclusion of fission fragment data
and ~ramma nroduction data in EXFOR, we welcome the views of the
other Centers on the anticipated future of international data

exchange and the Data Center System.
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4CM/VIII/13

Review of unsolved jtems from 4C-Memos

Items which have been discussed but not solved, and actions that have not
or only partially been fulfilled, are listed below. Excluded are corrections
to EXFCR eniries.

4c-2/21 11 Oct. 71

Page 1 item 3¢ The question about which secondarv numerical dota {As
standards, half-lives etc.) must be enterer. in numerical
form under COMMOX or BIB, has not vet been solved.
Continued 4C-3/52 last page, 4C-2/25 page 3.

4C-1/19 8 Nov. 71
The proposed rules for unobtainable data (STATUS = UNOBT) should be entered
in LEYFOR.
4C-3/43 30 Nov. T1

Paragraphs 4 and 5 on page 15 should be includeéd on page IX.2 of the
Manual. These were omitted in X4-5 without reason. Paragraph 4
was amended in page 2 of 4C-2/23. See also £C-3/60 page 5
item 7.

40-2/23 17 Jan. 71

The proposal in the second paragraph of page 2 should be entered in an
appropriate place of the Manuals. (Concerning non-retro-
active nature of new proposals.)

4C-3/47 1 Jan. 72

NDS expressed the need of giving complete biblioeraphy in EXFOR . No objection
vias received,but exchange tapes received still contain
insufficient bibliographic information. See also AC-3/57
middle of page 6 and 4C-3/63 re entries 1.0048. and 1.0207.

4c-3/48 Jan. 72

NDS pointed out some extremely important fission data which should be compiled
in EXFOR with top priority. From NDCC we got at least an
immediate NEUDADA retrieval on this subject but the response
through EXFOR transmission was extremely incomplete.

46-3/51 19 Jan. 72

There are different opinions about alter flags in ENTRY and SUBENTRY records.
(page 1 item 5)

46-3/52 20 Jan. 72

Last page:Comments on 4C—2/21 item 3 about secondary numerical dzata.

4c-1/21 1 Feb, 72

Page 31 NDS encounters much unnecessary troutle, when the HISTORY of
a corrected entry doee not state clearly what has been
changed. Sce also 4£C-1/22 item 4.

106



ACMVIII/13

40-1/22 18 Feb. 72

Page 1 item 3. NDS disagrees that_source of data is not needed after
author approval is recsived. It is also against agreements
to put the source of data under REFERENCE. See also 40—3/63.

4c-2/28 27 March 27

Some questions on retransmission of corrected entries are discussed,
which may need further consideration.

4c-3/58 3 Aug. 72
A few of the errors listed that were found in X4-5 have not been corrected
yeto
4C-3/59 16 Agu. 72

The errors found in LX4-3 were not yet corrected.
4c-2/30 1 Sept. 72

Flagging of indenendent variables in dictionary 24. Question to NNCSC.
General and other modifiers pe3.

4c-2/31 5 Sept. 72

Keywords and codes, see also 4C-l/30
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Agenda Item IITbh.

Attached is a chart showing the types and number of mistakes found on
EXFOR tapes.

The following TRANS tapes were considereds -

1003
1004
1005
1006
1007
1008
1009

2002
2003
2004
2005
2006
2007

3003 4002
3004 4003
3005 4004

If the same (or very similar) mistake was made throughout an entry, it
was only counted once.

The following were not included, as they can be considered
"a matter of taste": -

Most

Missing references;

Additional data tables found in the main reference but not compiled;
STATUS; the use of this keyword is very varied among centres; in
many cases DEP was (perhaps) missing;

HISTORY; again, use varies among centres; often not used

to indicate corrections;

FLAG; sometimes used in data-tables of one line; sometimes

in SAN=00l1, when not pertaining to whole entry.

of the mistakes in Quantity fell into the following categoriess: -

— Syntax mistakes (missing comma or parenthesis);
Missing or wrong function (eg. DE);

Missing or wrong modifier (mostly REL and PAR);
Confusion between GEM, ING, INL.

Most of the data-heading mistakes at NDS were the use of EN-ERR when
EN-RSL should have been used.

Most of the RESID-NUC errors were omissions of the G, Ml etc. extensions.
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Cumulative Analysis of Record Types in EXF'OR Transmission

For every EXFOR transmission tape received by or dispatched from
CCDN, Potters routinely tabulates the number of entries, subentries
and records of each type. In the following tabulation the unabbreviated
headings for columns / through 8 are "Bibliographical Records", "Commor
Records"™, "Data Records", "System Records" and "Total Records", respecitvely.

The quantity of new data transmitted in EXFOR is somewhat misrepresented
by these statistics because the following two types of data have been included
without separate itemization.

(1) The statistics include data which were converted from obsolete internal
formats into EXFOR and subsequently transmitted. Such data are generally
old and frequently obsolete. They were anyhow available previously
from at least one Centre and therefore theoretically from all.

(2) The statistics include retransmissions of previously transmitted
entries which have been altered. The subwork totals for each area
may be adjusted for retransmitted subentries using the information
given in the last table.

EXFOR rules have always required complete retransmission of any subentry
which has been changed in any way. In spite of the resulting redundancy in
transmission, complete retransmission has been the simplest infallible
method for making alterations without introducing errors. Proposals to relax
this rule were introduced on a trial basis at this Meeting.

See ACM/VIII/X4.
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EXFCR TAPLS OF AREA 1, NNCSC

TAPE NO

1601
1002
1003
1004
1005
1006
1007
1008
1009

HORKS

17
16
15

9
30
27

8

SUBWORKS

99
196

DATE 10/10/72

BIB REC.

618
871
428
194
1335
2729

404

COMM.REC.

9

11545
10763
16975
26447
10768
8142
6278
10215
7397

112881

DATA REC. SYST.REC.

888

2000

TOT.REC.,

13060
13720
18090
26920
14490
20135
10033
13419
1C637

149285

DATE MESSAGES

22/06/71
19,07/71
26 708 /71
24 /09,71
03/01/72
18/048/72
15/05/72
21,06/72
10,08/72
06 /09 /72

IN 28 MONTHS

S1/IL1h/HOV
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EIFOK TAE:S OF AREA 2, NICC DATE 10/10/72

TAFE NO WORKS SUBWORKS BIB REC. CCHMM.REC. DATA REC. S¥YST.REC. TOT.REC. DATE MESSAGES
2001 9 228 4270 86 38462 2306 45124 18,11/70

2002 1 9 136 0 40317 93 gcsue  25,03/71

2003 1 7 113 0 35767 75 35955 26 ,03,/71

2004 5 12 300 0 22478 112 22890 27/03/71

2005 97 733 9163 337 5688 74028 22615 08/09/71

2006 3 42 835 15 30335 431 31816 02 ,07/72

2007 1 8 200 3 39824 93 40120 33,07/72

2008 1 8 103 0 83154 84 83341 07,09/72

2009 8 155 1582 ¢ 43628 1549 46818 08,/09/72

TS T T A2e T w2z 16702 500 339653 12171 369026 IN 28 mowTES

ST/IIIA/HOV
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SXFGE TAPES OF ARZEA 3,

TAPE NO

300

3002

WORKS SUBRWORKS BIB REC. CGMM.EEC.

NDS

CATE

10/10/72

DATA REC.

1294
1825
4680

SYIST. REC.

TOT. REC.

DATE

03 /02/71
13 /05 /71
03/01/72
24/06/72
26/09/72

MESSAGES

MISSING

MISSING

IN 28 MONTHS

GT/II1A/WOV
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EXFCE TAPES OF AREA 4, CJD DATE 1071072

TAPE NC WORKS SUEBW0ORKS BIR REC. COMM.BEEC. DATA REC. SYST.REC. TOT.REC. DATE MESSAGES
4001 MISSIKG
4002 14 76 435 30 736 728 1529 23,12/70
4003 8 59 68% 12 1669 725 3091 10/C9/71
yoou 7 108 513 37 17137 1742 3429 29/06/72
TS T T Ty e 79 wisz | 2595 8eso T8 28 mowras

Q1/1118/MOV
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EXFOR TAPES OF ALL CENTRES, [ATE 10/10/72

CENTRE KO TAPES WORKS SUBWORKS BIB REC. COMM.REC. DATA REC. SYST.REC. TOT.REC. DATE LAST TAPE

1 NNCSC 10 195 2315 9424 1601 112881 25379 149285 06/039/72
Z NpCC 9 126 1202 16702 500 339653 1217 369026 08/09/72
3 NDS 5 189 1340 11210 360 12446 12724 36740 26,09/72
4 CJp 3 29 243 1633 79 4142 2595 8449 29,06/,72
TOTAL GEN. 27 539 5100 38969 2540 469122 52869 563500 1IN 28 HONTES

ST/IIIA/HOV



SUBWORYS

Centre NoSubw Retransm Few Subw
1 NHCSC 2315 236 2079
2 NDCC 1202 0 1202
3 XIS 1304 121 1219
4 CJD 243 0 243
TOTAL GEN. 5100 357 4743

4CMANIII/15
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WRENDA: World Request List for Nuclear Data

List of Contents

General Comments.
Format of Input to the Request File.

Schematic layout of the format of a request.
(Suggested coding form).

Format of Input to the Status File.

Schematic layout of the format of Status comments.
(suggested coding form).

Tables: Incident particle (projectile) codes.
Quantity (Reaction-modifier )codes
Application codes
Priority codes
Status codes

Energy-type codes

Sample input: to Request File.

to Status File .
Internal record format of Request File.
Internal record format of Status File.

Cross-reference listings of quantity codes.
WRENDA Sort
EXFOR Sort
RENDA Sort
CINDA Sort

*  Page numbers in 4CM/VIII/16 refer to the internal sequential numbering

ACM/VITI/16

1

10
11
13
14
14
15

16
19

20

21

22
24
26

which appears under the document number in the upper right corner of

each page.
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General comments

1.

4.

70

The system has been split into two separate files; viz -~ the Request File

and the Status File. The two files are linked by the Z,A,Q key.

By an agreed date within each cycle, each center should transmit to NDS
two filess: - l: TInput to the Request File

2: Input to the Status File.

With onlv very minor changes, the formats of these two files are those

agreed at the 4 Centre Meeting.

Each request has a 4-digit number assigned by the centre, of which the first
digit is the centre-number. This number will never change, and must be unique
for new requests submitted within any one year. This number, preceded by

the year-of-request will be considered as the unique request-identification
(REQU-TD). (Note that year—of-request is the year when the request was
initiated, and will never change). When converting the master file to the
new system NDS will reassign request-numbers to all the present requests,

based on these rules.

If anything within a request has been altered between transmissions,then
the complete request should be transmitted, with its original REQU-ID

and the appropriate status code.

Requests may be transmitted in any order, although we would prefer to have

them sequenced by REQU-ID (col. 71-76).

Within a request, records should be ordered by card-type (col. 77). When
merging requests at publication time,care will be taken not to interfere
with this sequence within any one request, i.e. the requester's comments

will not be separated from his request.
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10.

11.

12.

13.

14.

ACMANITI/16
3

Requests which are "satisfied" or "™withdrawn" should not be sent in the
transmission for the Request File, but should be sent as two separate
lists, by REQU-ID only.
A satisfied request is a request which the original requester or relevant
local committee considers to be satisfied, (i.e. the measurement has been
made to the required accuracy). It will not appear in the main listing
at publication time, but in a separate list following the main one
and will thereafter be dropped from the publication.
A withdrawn request is a request which the original requester or relevant
local data committee considers is no longer needed. (Usually because
the measurement is no longer relevant to existing programs, or existing
data is now considered to be sufficient). It will be referenced at the end

of the publication following its withdrawal and then dropped completely.

A block of entries to the status file is defined by the same Z,A,Q and
energy—type. The status file is divided in this way for the purpose of
review. In the published WRENDA, all the requests for a given Z,A,Q will

be printed, followed by the status comments for each energy-type.

There may in fact be very few status comments coming from the centres.
For example, many US requests have "STATUS-NONE", in which case nothing

would be sent.

NDS could send a copy of both master files to the other centres immediately

after the files are cbsed for publication.

NDS could send to the other centers,listings (or tapes) of the requests
originating from their area, sorted by country, together with relevant status

comments, for use in updating requests.

NDS is willing to supply all the WRENDA programs, as they become operational,
to any centre who is interested. The programs will be written in PL/I
for running under 0.S.

The character set to be used is the same as for EXFOR.
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Input to Request File

Request Card
(Card—txpe A.) First card of each request. One and only one per year/

request number.
col. 1 -2 S. 2 character element symbol. Left adjusted.
FP=FPROD in the CINDA and present RENDA sense.
3-5 A. 3 digits with leading zeroes. (000 for natural elements).
OR, 3 characters for compounds as used in EXFOR and CINDA.
6 Blank .
71 - 26 Projectile, Reaction-modifier. Up to 20 character siring
left adjusted in field with a comma separating the two
codes.
See Page 10 for projectile codes.
See Page 11 for reaction-modifier codes.
27 - 30 Blank.
31 - 36 E-min. (ev). n.nnim or blank.
37 Blank,
38 -~ 43 E-max. (ev). n.nnim or blank.
44  Blank.

45 — 46  Application code. Up to 2 characters, left adjusted in field.

See Page 13.
47 Blank.
48  Priority code. 1 character. See Page 14,
49 Blank.
50 - 53  Accuracy (in %) nn.n or blank.
54 - 69 Presently unused.
70 Status code. 1 character. See Page 14.

71 - 72 Year of request. 2 digits.

73 — 76 Reguest number. 4 digits, of which the first is the area-

code (as for EXFOR).
T7 Card-type 'A'

— k.
78 — 80 Blan 120



Name card

(Card—type B)

col.

16

20

56
71
73

78

15
18

19
55

70
72
76
T7
80

4CMNIII/16
5

Second card of each request. There may be more than one
B-card, but all institutes must be from the same country in
one request. Multiple countries necessitates multiple requests.

Blank.

Institute. 3 character code, left adjusted. The last 3 characters

of the EXFOR codes, which should be the same as the CINDA codes.
Blank.

Requester's name. Up to 36 characters, left adjusted in field.

Same coding procedure as EXFOR.
Presently unused.

Year of request. As on card-type A.

Request number. As on card-type A.

t

Card-type. 'B
Blank.
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Comments Card These cards give further free text comments on the reaction

(Card-type C,D,E) and accuracy, if needed, and the reason for the request.

col. 1 - 19 Blank.
20 - 69 Free text comments.
70 Blank.
71 - 72 Year of request. As on card-type A.
73 - 76 Request number. As on card-type A.
77 Card-~types 'C' for comments which further specify the reaction.

'D'  for comments which further specify the required
accuracy and resolution.

B for comments concerning the reason for the
request and any further information the
requester may care to include.

78 -~ 80 Blank.

Note: The comments cards must be in C,D,E order,
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4CM/VISII/1 6

Tnput to Status File

First card _of each comments—block. One and only one per block.

col, 1 -2
3 -5
6
7 - 26
27T - 30
31 ~ 40
41 - 77
78 - 719
80

S. 2 character element symbol. Left adjusted.
FP=FPROD in the CINDA and present RENDA sense..
A. 23 digits with leading zeroes. (000 for natural elements)
OR, 3 characters for compounds as used in EXFOR and CINDA.
Blank.

Projectile, Reaction-Modifier. Up to 20 character string,

left adjusted in field with a comma separating the two codes.
See Page 10 for projectile codes.
See Page 11 for reaction-modifier codes.
Blank.
Energy-type. Up to 10 character code, left adjusted. See Page 15.
Presently unused.

Card sequence. 'Ol'
Blank.

Second and following cards of each comments—block.

col. 1 - 50
50 - 77
78 - 79

Reviewer's comments.

Presently unused

Card sequence. '02', '03', etc.

Note: It is recommended that card number 2 contain the name and institute

of the reviewer, but this is optional.
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Incident particle (projectile) codes

0 -~ DNo incident particle
G - Photon

N - TNeutron

P - Proton

D - Deuteron

T - Triton

3 ~ Helium-3}

A -~ Alpha

LI6 - Lithium-6

More to be added, as required.

This list also defines the sorting order,
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The following table gives a list of the quantities recognized
by WRENDA and their sorting order.

Quantity {(Reaction-modifier) Codes

LDP
LN

TOT

EL

EL,DA
INL
INL,DA
14L,DE
INL,DA/DE

THS
SCT
SCT, DA
NON

G,DE

ING
GEM

SRR RN

Level density parameters

Discrete level stiructure (Energy and spin and parity)

Total cross section

Elastic cross section

Differential elastic cross section

Inelastic cross section

Differential inelastic cross section

Energy distribution of inelastic neutrons

Double differential (energy, angle) inelastic cross

section

Thermal scattering law

Total scattering cross section (elastic + inelastic)
Differential total scattering cross section
Non-elastic cross section

Absorption cross section

Capture cross section

Energy distribution of capture gamma rays

Photonproduction cross section in irelastic scattering
Total photon production cross section
Neutron production cross section e.g. (p,n)
Two neutron production cross section e.g. (n,2n)
Three neutron production cross section e.g. (n,3n)
Heutron emission cross section
Proton emission cross section e.g. (n,p)
Neutron and proton emission cross section e.g. (n,np)
Deutaron emission cross section
Neutron and deuteron emission cross section e2.g. (n,nd)
Triton emission cross section
Reutron and triton emission cross section
Helium-3) emission cross section
Alpha emission cross section
Fission cross section

127



4CM/NTIT/16

12
nr Second chance fission cross section
ALR Capture to fission ratio e.g. (¥,G/N,F)
ETA Tlumber of neutrons emitted per neutron absorption

NOH/@TA Jumber of neutrons emitted per non-elastic process

nu Number of neutrons emitied per fission

Nu, ,DL Information on delayed fission neutrons

Nu, ,F® Information on neutrons emitted by a given fragment
NU, DE Energy spectrum of fission neutrons

F,DE,,G Spectrum of prompt gamma rays emitted in fission
¥,,TER Fisgion product mass yield spectrum
Fyy FF Information on energy, angle or velocity distribution

of fission fragments

RES Resonance parameters

ABS,RI Absorption resonance integral
G,RI Capture resonance integral
F,RI Fission resonance integral

The following changes from the current RENDA are recommended.

1) The "quantity modifiers will no longer exist. They will be relegated
in most cases to the comments to a request. In some cases where important
they have been made a part of the WRENDA quantity definition. In particular
this applies to resonance parameters (RP), inelastic gamma rays (DNG),

non-elastic gammas (WEG), neutron emission (NEM), n,2n, n,3n, etc.

2) Deleted were

CHG Fragnant Charge

REM Disappearance

ACT Activation

FPG Fission Product Gammas

NPR Neutron Production

RIR Activation Resonance Integral
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Rb

RB

RC

RD

Sb

4CM/NIII/16
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Application Codes.

Fission Reactors.
" " s Core Physics.

" ", Shielding.

” "

s Dosimetry.

" " , Radiation Damage.
Fusion.
Safeguards.

Space
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Priority Codes.

1 digit codes.
For fission reactorq)as used in current RENDA,
see RENDA 72, pages vi and vii.
For fusion a different criteria has been approved by the Intermational

Fusion Council, see INDC(NDS)-45/L, page 46.

Status codes.

+ New request.

A Modified due to partial satisfaction.

B Modified due to partial withdrawal.

c Altered - minor changes which do not affect the menaing of

the request.
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THERMAL

RESONANCE

FAST

THERM.AV.

FISS.AV.

Energy-Tvpe Codes

Thermal energy range
Resonance energy range
Fast energy range

Thermal spectrum averages

Fission spectrum averages

This list also defines the sorting order.

ACMNVIII/16
15
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Internal record format of Request File

4CMATIIT/16

20

col. 1 -2 Application code
3~5 Z
6 -8 A (internal numerical equivalent for compounds)
9 - 11 Projectile (internal numerical equivalent)
12 - 15 Reaction-modifier (internal numerical equivalent)
16 Priority

17 Status code
18 ~ 19 Year of request
20 ~ 23 Request number
24 Card-type

25 ~ 26 Card sequence within type

27 Area code - first character from Request number

28 -~ 30 Country code

31 ~ 80 Columns 1 - 44 and 50 - 53 of card type Aj;

" 16 - 55 of card type Bj;

" 20 - 69 " " " C,D,E.

Col. 1 ~ 23 and col. 27 - 30 are constant on all records within one

request.

Col. 3 = 15 define a "block" at book-printing.

Magter file: sorted by: Year of request; request number; card-type;

card sequence number.

Book sort: Application code; Z; A; projectile; reaction-modifier;

year of request; request number; card-type; card sequence

number.

Reviewer sort: 7; A; etc. as for book.

4~-Centre sortsArea; country; Z; A; etc. as for book.
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21

Internal record format of Status File.

col. 1-3
4 -6
7-9
10 - 13
14 - 15
16 - 17
18 - 67
68 - 72
Col.l - 15

Master file:

Book sort:

z2

A (internal numerical equivalent for compounds )
Projectile (internal numerical equivalent)
Reaction-modifer (internal numerical equivalent)
Energy type (internal numerical equivalent)
Card sequence within type

Columns 1 — 40 of first card

Columms 1 - 50 of second and following cards.

Presently unused.

define a "block" at book-printing, and are constant

for all records within a "block".

sorted bys Z2; A; Projectile; Reaction-modifier;

Energy-type; card-type; card-sequence.

same as master file.
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WRENDTA

Dy F
DLLDP

3y LAN

0 W N
AsN

GoF

G N

Ny 2N

N 2N

Ny 2N

Ny 2N
Ne3

Ny 2

N 3N
Ny A

N A

N, ABS
NyABS,RJ
NesALF
N,L,D

NeD
N,=L
NeELDA
N,FTA
NyF
NsFaDE 346
NoF,,RY
NsFas o TER
NoFy g oFF
NG
NsGeDE
N»GsR1
Ny GEM

N+ GEM

N GEM

N ING

N»s TNG

N, ING

N+ ING

Ne TNL

N TNL o DA

N+ INL » DA/DE

Ns TNL ,DF
Ny NA

N ND

N, NEM

N NFM

Ny NEM

WRENDA SORT
IXFOR REND
NP R
NPRA
NP RE
NPRT
ACT ACT
EL SPIOL
FLJPOT
STF
CHG
FPG
REM
RIR
SF
LDP LDL
LvL
SF/NU
AN
GF
GN
N2N N2N
N2NE
N2N»DA N2Ns
N2N,DA/DE NZ2NT
N3 NH
N3,DA NH A
N3N N3N
NA NA
NA, DA NA A
ABS ABS
ABS,RI RIA
ALF ALF
ND ND
ND DA ND A
EL SEL
EL DA DEL
ETA FTA
NF NF
NF s DE 22 G SFG
NF .1 RIF
NF s ¢« TER NFY
NF 9 oFF FRS
NG NG
NG, DE SNG
NG,yRI RIG
GEM NEG
GEM, DE NEGE
GEM,DA/DE NEGT
ING DNG
ING,DA DNGA
ING,DE DNGE
DNGT
INL SIN
INL DA DINA
INL,DA/DE DINT
INL,DE DINE
NNA NNA
NND NND
NEM NE M
NE MA
NEME
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CINDA

NPR
NPR
NPR
NPR
ACT
POL
POT
STF
CHG
FPG
REM
RIR

LDL

GF

GN

N2N
N2N
N2N
N2N
NHE
NHE
N3N
NA

NA

ABS
RIA
ALF
ND

ND

SEL
DEL
FTA
NF

SFG
RIF
NFY
FRS
NG

SNG
RIG
NEG
NEG
NEG
DNG
DNG
DNG
DNG
SIN
DIN
DIN
DIN
NNA
NND
NEM
NEM
NEM
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N ¢ NEM NEMT NE M
N o NON NON SNE SNE 23
N o NON NON, DA SNEA SNE
Ny NON NON,DE SNEE SNE
N o NON SNET SNE
Ne NON/ET A NON/ETA ETA ETA
N s NP NNP NNP NNP
Ny NT NNT NNT NNT
N NU! NU NU NU
NNt DE N'JoDE SFN SFN
N o NUs o DL NU, s DL NUD NUD
NNty o FF NUF NUF
NyP NP NP NP
NyP NP +DA NP A NP
N,RES -/WID RP RES
NeRES -/PCS RP RES
Ny SCT SCT SCT SCT
NeSCT,L,DA SCT+DA SCTA SCT
N, T NT NT NT
NeT NT DA NT A NT
Ny THS THS TSL TSL
N, TAT TO7 TOT ToT
DN PN
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GaeN

N 2N

N,y ING

Ny NFM

Ny NEM

No NEM

N o NON
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No 2N
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N 2N

N,3
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Ny 3N

Ns A

Ns A

NsD

NosD

N o NEM
NsF
NosFsDE L6
NosFoRTY
NoFys»TER
NeFoooFF
N,G

N, GsDE

EXFOR

~-/WID
~-/PCS
ABS
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ACT

ALF

EL

EL DA
EL.POL
ELPOT
ETA

GEM
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ING
ING,DA
ING,DE
INL

INL DA
INL,DA/CL
INL,DE
LDP

N2N
N2N,DA
N2N,DA/DE
N3

N3,DA
N3N

NA

NA 4 DA

ND

ND+DA
NEM

NF

NF sDE s G
NF,R1
NF 3 » TER
NF 9 oFF
NG

NG,DE

EXFOR SORT

RENDA

CHG
FPG
NPR
NPRA
NPRE
NPRT
REM
RIR
Lve
AN
GF
GN
N2 NE
DNGT
NE MA
NE ME
NEMT
SNET
NUF
PN
RP
RP
ABS
RIA
ACT
ALF
SEL
DEL

ETA
NEG
NEGT
NEGE
DNG
DNGA
DNGE
SIN
DINA
DINT
DINE
LDL
NZ2N
NZ2NA
N2NT
NH
NH A
N3N
NA
NA A
ND
ND A
NEM
NF
5FG
RIF
NFY
FRS
NG
SNG
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CINDA

CHG
FPG
NPR
NPR
NPR
NPR
REM
RIR

GF

GN

N2N
ONG
NEM
NEM
NEM
SNE
NUF

RES
RES
ABS
RIA
ACT
ALF
SEL
DEL
POL
POT
ETA
NEG
NEG
NEG
DNG
DNG
DNG
SIN
DIN
DIN
DIN
LDL
N2N
N2N
NZ2N
NHE
NHE
N3N
NA

NA

ND

ND

NEM
NF

SFG
RIF
NFY
FRS
NG

SNG
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Ny NA

N o ND

N o NP

NoNT

N NON

N NON

N+ NON
N«NON/ETA
’

ZZZ
4 D0

*
N, T

N o NUJ

Ne NU,DF
Ny NUs o DL
N,SCT

Ny SCT DA
Ny F

D N}

Ny THS
Ny, TOT

NG RI
NNA
NND
NNP
NNT
NON
NON,DaA
NON, DE
NON/ETA
NP

NP s DA
NT

NT DA
NU
NU,DE
NUy, s DL
SCT
SCT.DA
SF
SF/NUY
STF
THS
TOT

RIG
NNA
NND
NNP
NNT
SNE
SNEA
SNEE
ETA

NP

NP 4
NT

NT A
N

SFN
NUD
SCT

SCTA

TSL
TOT

RIG
NNA
NND
NNP
NNT
SNE
SNE
SNE
£TA
NP

NP

NT

NT

NU

SFN
NUD
SCT
SCT

STF
TSL
TOT
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NWF
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NesEL DA
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Ny GEM
Ny GF M
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Ny NTM
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Ny NEM
NyF
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N,T
N, NU
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FEL,POT
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ABS
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INL,DE
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TTA
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NA DA
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NF 2 TER
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N3,DA
NNA
NND
NNP
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NP DA
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NT DA
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ACT
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N2 N
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NH A
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NP A
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NPRA
NPRE
NPRT
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NT A
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4CMNTIIT/16

26

CINDA

POL
POT
STF
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ACT
ALF

CHG
DEL
DIN
DIN
DIN
ONG
DNG
DNG
DNG
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ETA
FPG
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Lot
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NNA
NND
NNP
NNT
NP
NP
NPR
NPR
NPR
NPR
NT.
NT
NU
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REM
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RFES
RES
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SCT
SEL
SFG
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SNE
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SNE
SNE
SNG
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TSL
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Existing programs and plans for automated data processing at NDS

The basic EXFOR program system is working. Compilation format is similar to

but not identical with EXFOR format. The check program which checks NDS-made
entries and incoming exchange tapes will be expanded to include validity-checks
of ISO-QUANT and cross—checks between ISO-QUANT, data headings, data units etoc.
Retrieval is made by (sub)entry-numbers only; the (sub)entry-numbers required
are retrieved from Cindu. Energy-retrieval within a subentry will be added.
Requester's output format(s) may require further studies.

A computation format is planned, so far restricted to data that are a function of

E only (total/fission and other cross-sections eta, alpha/ nu -bar). The
purpose of the computation format is twofold: automated data processing such
as plotting, and to give users a compact numerical table aside from the text
part of EXFOR. Only those EXFOR data will be converted to the computation
format that are requested in this format for a specific purpose, and no data
are stored in this format. Conversion from EXFOR to the computation format
requires — unification of data units; the conversion factors
exist in the units-dictionary.
- unification of data representation such as conversion of
data given as 6‘1E;into o.
- renormalization of different data sets to consistent standard
values. This will only be done at the request of the user.
It is envisaged to try to renormalize data automatically ~
this requires that standard values, where applicable,are

entered in EXFOR in retrievable form.

Automated renormalization requires that a separate file with up-to-date
standard cross-sectionsbe held ; such a file will anyway be needed as a service to
customers.

All data files held at NDS, including evaluated data, must be convertible to the

computation format.
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3. Request-Log and Data-Distribution-Log will eventually be compared

automatically with new Limbo input and with incoming transmission tapes,
in order to check
* whether a new EXFOR entry meets a request, in particular
a standing request;
* whether a corrected EXFOR entry must be sent to somebody who

received the old version of the entry.

Vo
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CINDA Publication Schedules

Attached are the detailed schedules for CINDA 73, main volume
and supplement, and outline schedules for CINDA 74. These were agreed

upon at a meeting on 19 Oct. 1973, Present were: -

Publication division - Mr. Metzendorf
Mr. Dietl
CCIN - Dr. Fr&hner
NDS - Mrs. Attree
Dr. Llemmel
Mr. Lammer
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Detailed schedule for CINDA 73 main volume

1 May 1973 Dzadline for last entries to reach CCIN.

21 May 1973 CINDA 73 master tape received by NDS from CCIN. All tables
needed for Appendices (in particular lab-and ref-codes)
received by NDS from CCIH.

6 June 1973 Processing at NDS completed and tapes shipped to ZHND.

26 June 1973 Linotron processing completed and film shipped to NDS.

1 August 1973 Printing and binding completed. Ready for distribution.

Note: It was agreed that Mr. Metzendorf'!'s division would be kept informed of
the progress with the new CINDA computer systems, in the hope that the
above schedule could be brought forward, even by a few days. Printing
during the summer months is a preoblem.

Detailed schedule for CINDA 73 Supplement

1 Oct. 1973 Deadline for last entries to reach CCIW.

29 Oct. 1973 CINDA 73 Supplement master tape received by NDS from CCIN.
A1l tables needed for Appendices received by NDS from CCIH.

12 Nov 1973 Processing at NDS completed and tapes shipped to ZMD.

23 Nov. 1973 Linotron processing completed and film shipped to NDNS.

1 Jan. 1974 Printing and binding completed. Ready for distribution.

Publication schedule for CINDA 74.

CIND. 74 main volume. CCIN deadline 1 March 1974
Publication date 1 June 1974
CINDA 74 Supplement CCIN deadline 1 Sept. 1974

Publication date 1 Dec. 1974
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Action

Number

1.

4.

10.

11.

12,

13.

14.

15.

Defining
Paragraph

10

13

15

21

24
27

34

39

4

41

41

45
48

51

in

LIST OF ACTIONS

Responsible
Centre/person

all Centres

NDS

all Centres

all Centres

all Centres

NNCSC

all Centres

NNCSC

NNCSC

NNCSC

NNCSC

NNCSC

all Centres

Pearlstein

Tubbs

4CM/VIII/19

Action pertaining to

provide statistics on compilation
for letter to Kolstad.

inform INDC of problems of obtaining
data from authors.

prepare recommendation to editors of
journals about types of information
which the Centres need to have included
in journal articles.

prepare for the next meeting an
agreement on common quantities and
formats for the statistical reports
of all centres.

acknowledge receipt of all tran-tapes
promptly.

revise EXFOR Manual page IX.2

investigate possiblity of retransmitting
only the BIB section of a subentry.

submit condensed versions of
Dictionaires 18,19,21-23,

circulate publication schedule for
BNL-325,

prepare LEXFOR entry on types of
gamma spectra data to be compiled;
introduce new quantity codes if
necessary.

investigate priorities for compilation
of gamma spectra data.

investigate coordination of compilation

effort with other groups who compile
gamma spectra data.

improve the completenass of CINDA,

explore increase of U.S. CINDA effort
with appropriate authorities.

send CINDA-input check program to NDS.
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Action
Number

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27

28.

29.

30.

Defining
Paragraph in
mﬁm

53

62

64

68

69

19

19

82

Defining
Par aph in
40M§§IIIZX4

4CMATIT/XA
Part I

ACMAVIII/X4,
Part II

ACM/VIII/X4,
Part III
Defining

Paragraph in

ACMANIII/X4
15
18

19

20

Responsible

Centre(Person

CCIN

NDS

CCIN

NDS

all Centres

Schmidt

all Centres

NDS

NNCSC

NNCSC

ccw

NNCSC

NNCSC

ACMAIII/19

Action pertaining to

distribute a detailed proposal on
machine addition of data index lines
to CINDA blocks.

discuss with INDC proposed annual
publication of WRENDA.

evaluate the possibility of allowing
more than one comment line per data-index
line in CINDA.

refer the topic of Common Evaluation
Procedure to INDC.

send existing supplementary information
for evaluated data files such as 2200m/sec
values, 20° Maxwellian average cross
sections, etc.

inquire deadlines for next CODATA
Compendium.

contribute to the CODATA Compendium
according to guidelines obtained bv
Schmidt.

recirculate List of Actions from this
Meeting two months prior to next
meeting.

MAke the numerous revisions of the
EXFOR manual agreed at the 8th 4C Meeting.

Make the numerous revisions of the
LEXFOR manual agreed at the 8th 4C
Meeting.

Make the dictionary revisions agreed at
the 8th 4C Meeting.

submit LEXFOR entry on the RAW modifier.

submit LEXFOR entry on experimental
methods for fission-product yields.

submit LEXFOR entry on all Polarization
and Asymmetry quantity-codes.

submit LEXFOR entry about Multilevel
Resonance Parameters,
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Action
Number

31.

32.

33.

34.

35.

36.

37.

Defining
Paragraph in

4CM/VIII/X4

21

22

38B

38C

48-52

63

65

Responsible

Centre/Person

NNCSC

NNCSC

CCIN

NDS

NNCSC

all Centers

NDS

4CM/VITI/19

Action pertaining to

submit LEXFOR entry listing all
strictly monoisotopic and nearly
monoisotopic elements.

submit LEXF'OR entry on independent
variables.

revise the LEXFOR entry on two-
dimensional tables.

submit LEXFOR revision to include
warning about references which con-
tain superseded data.

submit final shortened versions of
Dictionaries 18-19, 21-23

transmit in EXFOR the important
fission data listed in Memo 4C-3/48.

submit shortened versioms of the
EXFOR/LEXFOR manuals.
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ReCo
Number

10.

11.

Defining
Paragraph in

10

17

25

29

30
32

39

40

66

81

82

4CM/TITII/20

LIST OF RECOMMENDATIONS

Recommendation
10

all Centres

all Centres

all Centres

NDS

CJD

all Centres

CCIN, NDS, CJD

all Centres

all Centres

CCIN, NDS, CJD

all Centres

Recommendation

tabulate statistics for data requests
by Z-A-Quantity

communicate promptly information
which might affect operations or
scheduling of work at other Centres

comply as soon as possible with new
EXFPOR correction procedures involving
Colum 80 of certain records.

produce itemized chart of errors
found on EXFOR transmission tapes.

use correct system identifiers.

continue development of EXFOR checking
programs

transmit heavy nuclei data to NNCSC
immediately; needed for BNL-325.

begin compilation of fission-yield
data

prepare indexes of evaluated data
exclusively from information released
by the originating centre

request specific ENDF/B data sets
simaltaneously from NNCSC and USAEC
when unreleased data has been used as
a standard reference cross section

circulate new proposals at least 2
months prior to next meeting
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