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A Introduction

The following progress report of the Fuclear Data Section (NDS)
of the IAEA to the International Nuclear Data Committee {(INDC) covers
the period from June 1970 to May 1971, The staff of NDS presently
consiste of 10 physicists, 3 programmers, 2 data processing clerks and
3 secretaries, During the last year, Bak (Korea) and Koster (South
Africa) have returned to their home countries after a two year-stay with
the IAEA; they will be replaced in the course of the next months,

During this period the exchange of experimental data within the
EXFOR system between the four world neutron data centres has been estab-
lished on a routine basis, The Four-Centre Meetings in Saclay in October
1970 and in Vienna in December 1970 reviewed the EXFOR system and problems
of its full implementation in extensive detail, Systematic efforts were
made by ND3 to convert entries in the DASTAR system to EXFOR. ND3 respon-
ded to an inocreased number of requests for evaluated neutron data and is..
ectively pursuing the full implementation of evaluated neutron data ex~
change,

In April 1971 NDS published "CINDA 71", which is the first CINDA
issue published by IAEA, A particular feature of this edition is the
use of space and cost-gaving computer-controlled phototypesetting, whiech
also provides a better legibility. '

- A number of reviews of data topies of current importance have been
performed. These cover, e.g., Pu-239 @ and fission, U-238 capture,
v for all heavy isotopes, fission threshold reactions and prompt fission
neutron spectra., In response to recemmendations by INDC, NDS is cur-
rently preparing a Specialist Meeting on the Status of Prompt Fission
Neutron Spectra and a Panel on Neutron Wuclear Data Evaluation to be held
in the middle of this year.

Upon the recommendation of a Consultants Meeting on Non-Neutron
Ruclear Data convened in December 1970 an International Working Group
on Fuclear Structure and Reaction Data has been created, The first
meeting of this group will take place in January 1972,

As a result of extensive discussions within IAEA and within the
INDC Subcommittee on Nuclear Data for Safeguards the procedures for both
national and international screening of nuclear data requests for safe-
guards have been established,. A survey of nuclear data needs for fusion
reactor development is being prepared on the basis of responses to an
enquiry sent to IAEA Member States in October 1970,

In April this year the Administrative and Budgetary Committee of
the Board recommended to the IAEA Board of Governors that a sum of
USﬂlﬁ,OOO be appropriated in the NDS budget for 1972 for the targets
and samples project of NDS,



B. INDC Secretariat

B.1., Liaison Officers

In the last letter from the INDC Secretariat to INDC Liaison
Officers, it was announced that the NDS has stopped publication of the
NDS Information Letter; instead, the more comprehensive NDS report to
the INDC will receive a wider (LS distribution as of this year, This
change was also supported by the recommendation of the INDC, at its last
meeting, to distribute the approved official minutes of INDC meetings to
Liaison Officers, giving them a more detalled account of the meetings’
proceed1nge. L

In the paat,ﬁrogress reports from liaison Officers have been sub-
mitted to the INDC separately, each having its own cover and designation.
In general each of these ind1v1dua1 reports consisted of & few pages,

On the basis of suggestions received from our service area, and with an
aim to induce a closer relationship betweer Member States, we Are con-
sidering this year to consolidate all reports submitted from those
countries in the NDS service area (which includes ail IAEA Member States
with the exception of the US, Canada, OECD Member States / Western

Burope and Japan /, and the USSR) not directly represented on INDC, into
one single report and giving this combined progress report a. wlder
distribution, In view of the random errival of the individual progress
reports at NDS prior to the INDC meeting, and the deadlines to be met at
that time, it is proposed to . produce suck a consclidated report sfter the
INDC meeting, at & time when a2ll contributions will have reached the INDC
Secretariat,

The current list of 36 individuals presently serving asc Liaison
Officers to the INDC, is given in Appendix A,

B.2.'Compendium of Committee Regulations

As recommended by the Committee at its Third Meeting (see Actions 6
and 7), the INDC Secretariat has drafted s Compendium of Committee Regul-
ations, which has been distributed to the INDC Members as a draft proposal,
under the designation INDC(SEC)-15/L. The approved version of this
document will be distributed to INDC members and lLiaison Officers after
the meeting, (Fote that Liajson Officers form only part. of the INTC "L"
distribution [;340 recipient§;7, and thet this document - will have to have
a restricted "L* distribution, unless it is distributed to the fuil "L
digstribution (ﬂv?OO recipients). The Compendium, which containg five
sections now, can be updated, changed and amplified as need arises.

Wi S E e



B.3.- List of Correspondents

The current list of "INDC Correspondents for the'Exchange of
Nuclear Data Information" has been distributed as INDC(SEC)-17/U in
May 1971, The next list will be distributed in November 1971,

B.4. List of Documents

The current 1ist of INDC documents has been distributed as
INDC(SEC)-16/U in May 1971. This current list contains reference to all
INDC documente received between January 1968 and May 1971, and therefore
supersedes the two interim 1ists INDC(SEC)-8/U and INDC(SEC)—I}/U pub-
lisbed in June and November of 1970 respectively, The next interim list,
to be published in November 1971, will contain reference to INDC reports
received or announced between May and November 1971, Reference to
earlier INDSWC and "interim INDC" reporte received between 1962 and 1967,
are listed in report INDC/199 (dated November 1967).

B.5. Trenslation of documents

Volumes 8 and 9 of the "Collected Abstracts" of Nuclear Research in
tke USSR, were received by the INDC Secretariat in 1970, These two
documents were translated into Engllsh by the TAEA and were subsequently
issued in December 1970 as INDC{CCP)-8/U and INDG(CCP)-9/U respectively, -

The Sixth Volume of the USSE Nuclear Data Centre Bulletin was re-
ceived and distributed =zs INDC(CCP)-IZ/G in April 1971, The table of
content of this document was translated into English by NDS and distri-
buted under the same document number with en L distribution in April
1971.

The description of the "Format of the Recommended Nuclear Data
Library for Reacter Calculations", by V.B, Kolessov and M.N, Fikolaev
(FEI, Ohninik) subnitted at ‘the 5utch-Belg1an—Soviet Seminar held at
Melekess in thruary 1970, has been translated by NDS and distributed
as TNDC(CCP)-1}/L, in- Pecember 1970, This revort is Tepresentative of
the current development of a8 Soviet format for evaluated data by
Pr. Wikolsev's group at Obninsk,

The repo~t by L,P, Abagyan et al, on the "Cross-Sections for
Radiative Reutron Capture by Uranium-238 Nuclei”, presented at the
July 1970 Helsinki Conferenre on Nuclear Data for Reactors (paper
CN-26/80); was translated by the TAEA and distributed as INDC(CCP)-11/U
irn March 1071,



The followirg six reports have recently been received from Chninsk
with the translations made partly &t Obninsk and partly by TAEA:

- Sh.S, Nickolaeyshvilj et &l.,, "Methods and Programmes for fast
reactor calculation,

- V.V, Filippov, M,N, Nikolaev, "Measurement of the structure of total
neutron cross sections",

-~ A.A, Vankov et al,, "Temperature dependence of the cross section
structure of U-238 in the region of unresolved resonances",

- M.,N, Nikolaev et al,, "The method of the average group cross section
calculation in the region of urresclved resonances”,

- N.E, Gorbatov et al,, "Investigation of the reactivity worth of
different materials in the fast assembly BFS-16",

- L.V, Antonova et &l,, "Re-evaluation of U-2135 fission and U-218
capture cross sections based on analysis of critical parameters
of ZPR-TIT critical assembiies",

These reportis, which have not been pubiished otherwise, give a good
cverview on fagt reactor theory and evaluated nuclear data checking work
performed recently in the Obninsk Nuclear Heacter Division, It can be
anticipated that they will be of considersble interest to reactor physics
end evaluation groups also in other countries, Therefore NDS plans to
issue all six papers in ore report with the title "Recent fast reactor
physics work in the USSR, with emphasis on self-shielded resonance cross
sections and adjusiment of evalusted nuclear data to the resultis of fast
critical assemblies" and to publish this as revort INDC(CCP)—14/U during
summer this yeer,



€. Meetings "

C.1, Past Meetings

C.l.a, IAEBA Pangl on Pulsed Neutron Research,Vienna, 17-21 August 1970

The Panel was organized by the Physics Section and discussed the
following programme:

- Ingtrumentation for pulsed neutron research
- Applications in nuclear physics and condensed matter research
~ Pulsed neutron research in heterogeneous systems

- Pulsed neutron time-of-flight measuremenis and pulsed neutron
measurements in fast reactors

-~ Theoretical and mathematical studies

-~ Application of pulsed neutroﬁ research in technology.

Pulsed reactoras werz found to be limited to the larger countries,
Lxtenaive discussions centered around the relative merits of pulsed
accelerators like Van de Graaffs and boosted linacs and pulsed reactors
and of the various techniaues of producing pulsed neutrona, The strongest
potential of vulsed machines was seen in solid state physics applications.

C.1l.b, Second Interpational CODATA Conference, St, Andrews, Scotland,
7-11 September 19703
Fifth Annunal Meeting of CODATA, St, Andrews, 12 September 1970,

For a summary of the more important highlights of both meetings
ircluding a description of the orgsnization, membership, liaisons, achieve-
ments and future activities o® CODATA we refer to the report INDC{NDS)-Q?/G
distributed in September 1970 to INDC Members,

Here we would like to draw the attention only to what in our opinion
is so far the most useful achievement of CODATA, i,e. the first edition of
an "International Compendium of Numerical Data PrAjgcts" issued hy the
Springer Vbr]ag in ]969. Althougr still far from complete this compendium
gives a first world-wide survey of data centres and projects and their
publications in various scientific disciplines including nuclear data,

A new, more complete edition, which is in preparation, will contain in
particular an improved coverage of USSR data compilations and of date
handbooks, The nuclear data parts of the first edition 2lso need improve~
ment and updating., Recognizing the importance of this compendium, NDS will
be prepared to give every needed relevant help to its updating,




C,l.,c, TAEA Panel on Conteined Peaceful Nuclear Explosions for
Industrial Purposes, Vienna, 18-22 January 1971

Tre Panel was organized by the Division of Nuclear Power and
Reactors, Tt gave a review of national interests in peaceful nucléar
explosions and discussed in particular:

- industrial applications such as natural gas and oil reservoir
stimulation, creation of natural gas storage in underground
cavities and the extinguishing of uncontrolled gas wells,

- safety asvects of peaceful nuclear explosions such as mechanical,
seismic and radicactive effects,

The discussions were confined to purely technical problems and
did rot touch upon nuclear physics experiments at all, The proceedings
of the parnel will be published around October this year, The next JAEA
Panel on the subject is tentatively scheduled for about mid 1972,

Col.d. JAEA Consultants Meeting on Captiure Gamma Spectiroscopy,
Vienna, 22-23 February 1971

The meeting was convened by the Physics Section., Dr, P,M, Endt
from Ri‘ksuniversiteit Utrechi, Netherlands, Dr, D, Kigs from the Central
Research Institute for Prhysics in Budapest, Hungary, and Dr. F., Cvelbar
from the Institut Jozef Stefan ir ljuhljana, Yugosiavia, served as con-
sultan*s, First, Endt gave 2 review on activities of tre major croups
engaged in charged particle radiative capture work, Tn a gimilar waey
Kiss reviewed work on radiative capture of thermal and resonance neutrons,
with particular emphasis on capture gamms spectra and nuclear level scheme
investigalions, Cvelbar reviewed work on radiative capture of fast neutrons,
with particular emphasis on the reaction mechanism, The rest of the meeting
wags deveted to detsiled preperatory discussions for the Conference on the
Study of Nuclear Structure with Neutrons planned by the Hungarian Academy
of Sciences for mid 1972 (see C,2.3.).

C.l.e., Third Conference on Neuiron Cross Sections and Technoliogy,
Knoxville, USA, 15 -~ 17 March 1971

This Conference was stiended by V, ¥onshin from NDS, He presented
the paper "IAEA activities in reviews of nuclear data - Pu-232 fissien and
11-238 capture in the fast neu*ron energy region" by T.A, Ryer and V,Xonshin,
In the opirnion of the KIS participent the Conference demons*rated psrti-
cularly *he large and well balanced programme of the U'S “r the field of
ressuremente evalurtian and integrel testing of neutron data,



Cel.f. Regional Study Group Meeting on Low Energy Accelerator
utilization, Rio de Janeiro, 15-19 March 1971

This meeting was held by the Agency's Physics Section and sponsored
jointly by IAEA, the Latin American Centre for Physics (CLAF, directed Dby
Tr, Roberto Bastoa da COSta with headquarters in Rio de Janeiro estab-
lished under the aegis of UNESCO) ‘the Wational Nuclear Energy Commission
of Brazil and the Bragilian Centre for Physics Research,

Jt is worthwhile to mention that this meeting was & direct consequence
of Mr, Byer's mid 1969 Advisory Service Mission to Argentina, Brazil, Chile
and Mexico. By his visit to CLAF he initiated closer cooperation and infor-
mation exchange between CLAF and IAEA and stimulated the idea of holding the
present meeting,

Through tbe Agency's Scientific Secretary of the Meeting, Dr. S.I.,
Whetstone, Head of the Physics Section,, Mr. Byer submitted a paper entitled
"The Ho’e of Neutron Data Measurements 1n tke Utilization of Low Energy
Accelerators” (INDC(NDS)-39/L). In this paper Dr, Byer emphasized, on the
besis of RENDA and fusion reactor requests for neutron data meaaurements
particularly those classes of measursments which should be readily within
the capabilities of existing accelerator groups in lLatin America and gave
ean outline of possible assistance from the IAEA, particularly as regards
the acquisition of accelerator targets and foils for nuclear data measure-~
nents, This latter programme of the Agency aroused particular interest
among the participants,

Some two dozens purticle accelerators are expected to be in use in
Latin America in 1971. The main aim of the meeting was to convene scientific
heads and active researchers of the leading Latin American sccelerator groups,
together with 2 few selected experts from the US end Europe, to discuss within
a broad scope the best utiljgation of these machires as well as to explore
the poasibilities for regional cooperation and coordination of effort, The
meeting was attended by about 30 participants from six Latin American
countries (Argentina, Brazil, Chile, Colombia, MNexico and Peru).

From the presentation of present and planned accelerator facilities
and their current research programmee it was clear that the experience and
interest of  the mejority of the Latin American participants are focussed
on basic nuclear physics, whereas the agenda topics and the selection -of
experts deliberately emphasized praciical epplications of accelerators,
For illustration we quote frowm one of the experts, Dr, Beyster from the us,
vho concluded that "it ie clear that ‘particle accelerators of the kind
available 'in Latin America now can provide much useful information for the
development of new techrologies like non-destriuctive quantitative ana]ysis
reactor physies, and biomedical research. These accelerators can continue’
profitably to provide fundamenta) infcrmat1on of utility including neutron
cross section data"



Appendix B containss
- a list of the participants in the meeting

- a list of accelerators in Latin America expected to be in use
during 1971

- recomrendations for TAEA from the participants of the
Study Group Meeting,

The more extensive report by the Scientific Secretary of the
Study Group Meeting hns been made available to INDC Members,

C.l.c, Meetirg of the TAEA Working Group on Reacteor Rsdisation
Mermsrerements | Vierna, 19-27 April 1971

T™e full remnert on the Workine Oroup Meeting by its Scientific
Secretary, Mr, A, Keddar fror the TAFA Divisior of Nuclear Power and
Reacters, has been distributed to TXDC Memrers, Therefore we restrict
ourselves here to nuclear data mztters discussed during the meeting,

Tr response to the interest shown by the Working Group, NDS briefly
reported on relevant activities znd services of the four world neutron
data centres, Quite come discussicons of the Vorkines Oroup were devoted
to nucltesr data needs for reactor radiation desimetry and for investi-
fgations of irradiation effects,

Tr view of the still existing discrepancies and gzps in the experi-
mental information, and in view of the difficulties caused ir the inter-
comparison of different neutror svectira and fluence measurements by the
une of different evaluated data sets and the non-existence of interna+ionally
accerted reference data sets, the Working Group recommended, as a first step
to imrrove the situatiorn, that NDS nrepare a Status Report en ¥Weutron Cross
Section Data, corronly used jn reactor dosimetry and radiation effectes in-
vesgtigations, and that this report be dis*ributed three months before +he
rex* meetirg scheduled Tor the second helf of 1672 to the Members of the
¥orkine Orcup as vell as oF its Subgroup I, (Subproup T is concerred with
fast neutron fiux and spectra meesuvrerments and with thermal neutron flux
measurements at high temperatures.)

DS has accepted to write such & status report which will cover, for
ed isotopes, the following neutrovn dataz an? reactior tyres:

e -&

- In,;p), (n,a) and (n,2n) crcss sec*ions (mostly threshold resc*ions),
fn,y} and /rn ) cross sections,

~ *Yerma! capture cross cections,



- wactivation resonance integrals,

- half lives of radioactive product muclei,

A detailed-'list of the individual isotopes and reactions concerned
will soon be prepared by WDS and, before starting work on the status report,
will be checked with the members of the Working Group, Mr, P, Mas from
Grenodble (Chairman of Subgroup T) and Mr. W, 2ijp from Petten, The full
text of the recommendation of the Working Group is given in Appendix C

C,1.h. TFourth Annual Meeting of the Internstional Working Group on
Fast Reactors (IWGFR), Vienna, 5-7 May 1971

The following two main subjects were discussed at the Fourth IWGPFR
Meeting., Half of the meeting was devoted to an extensive review of the
status, main problems and future prospects of national fast breeder projects
ir France Federal Republic of Germany, Italy, Japan, UK, USA and USSR,

A11 of +hese countries give strongest emphas1e to the sod*um breeder, whereas
gas or steam cooling receive less surport., The discussion centered malrly
around exchange of experierce with fuel element and c¢ladding failure as ob-
tained with the existing fast reactors or in specimen irradiations, Dif-
ferarnes in gafety vhilogzenhy hecame apparent: gome countriea }ike France
or the USSR, on the basis of experience with RAPSODIE and BR-60, would
tolerate some fuel failures during reactor operation, others like the US
expressed 2 firmer attitude., Al!1l, however, felt that not enouvgh statistics
had been accumulated so far, After the discovery of swelling of fuel ele-~
ment c¢ladding under neutron irradiation a couple of years ago ecreat efforts
heve teen made of finding those steels which would show no swellings it
appears as if hoth the USA and the USSR had some recent success in this
Tespect,

The second half of the meeting was devoted to a discussion of topics
and place for the TAEA Symposium on Fagt Reactors planned for 1971 in Karlis-
ruhe, to a consideration of Non-Agency fast reactor conferences in 1971-73
and of IAFA specialists meetings on various technical fast reactor subjects
in 197Y.72,

The proceedings of the Fourth IWGFR Meeting wil] be made available
to INDC Members in due course, Schmidt reported briefly on those review
activities of the Nuclear Data Sention concerned with importart neutron
data for fast breeders,  TYOFR is very interested to receive all those
IRDC documents and other inforration relevant to fast breeder nuclear data
interests, 1t was mgreed to put IWGFR Members on the corregpondines distri-
butions.
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C,l.i. Fourth IAEA Conference on Plasma Physics and Controlled Ruclear
Fusion Research, Madison, Wisconsin, USA, 17-23 June 1971

This Conference, organized by the Physics Section, aroused great
intereat and was attended by about 600 people. Prev1ous conferences in
this series were held at Salzburg in 1961, at Culham/UK in 1965, and at
¥ovosibirsk in 1968, As at these prev1ous conferences, those aspects of
plasma physics which are direc+1y related to fusion research were dealt
with at this conference. In view of the progress made towerds’ the goal
of fusion power, and the desirablllty of maintaining a close asgociation
between theory, experiment and technology, the renge of topics for the
present conference was extended to include discussion of fusion reactors,
The sessions dealt in particular with the following topics:

- Internal ring devices,
-~  Pinches; stabilization.methods,
- Tokamaks,
- Plasma focus; laser and electron beam produced plasmas,
-~ Turbulence,
- Open.confinement systems,
~ Closed confinement systems,
*:; Theta pinches; ‘shock waves,
- Reactor systems,’

- High frequency heating.

The International Fusion Research Council was convened dur1ng the
course of the meeting in Vadison.

. As this had to be written in advance of the Conference, any interesting
information which might arise from the Conference and from the Councéil reé-
garding nuclear data for fusion will be dlrectly reported at the INDC
Yeeting, .
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C.2. Puture Meetings

C.2.a, Sixth Annumal Meeting of CODATA  National Academy of Sciences,
Washington, D,C., 19-20 July 1971%
CODATA Symposium and Panel Discussions on Principles and
Practices of Data Eveluation, National Bureau of Standards,

Gazzhersburgl Maryland, 21 July 1971

As in former years IAEA was invited to nominate a Liaison Repre~-
sentative to attend the above CODATA Meetings. Budgetary limitations
will not allow this year to send an IAEA representative, but through the
good relationships to CODATA officials we will certainly be informed of
any relevant facts which might arise from these meetings and thus be
able in turn to inform INDC Members,

The subject of the .symposium will be"The use of proper techniques
of handling both random and systematic errors,'"which is certainly also
very relevant to neutron data. Four speakers will be invited to deal
with the application of statistical methods in error evaluation, as well
as with the evaluation of errors resulting from either using the wrong
statistical tool, or from choosing the wrong physical model in the inter-
pretation of the experimental data, and finally with the evaluation of
errors resulting from fallecies in experimentation,

The panel discussion will deal with problems connected with the
presentation of data in the primary literature, such as the economical
aspects of presenting large amounts of data, and of presenting research
results in sufficient experimental detail to allow a proper evaluation
of the data. The panel will be composed of representatives from data
evaluation centres and editors of primary journals,

Upon request of the CODATA Central Office in Frankfurt information
on the following subjects has been sent_by NDS to CODATA for 1nc1uslon
in the next edition of the CODATA Newsléetter:

~ CINDA T1

- TIAEA activity in the fieid of nuclear structure and
reaotion data

- IAEA neutron nuolesar ‘data meetings in the second
half-year of 1971,

C.2.b, IAEA Consultants Meeting on the Status of Prompt Fission
Neutron Spectra, Vienna August 1971

Within the overall aspect of nautron data evaluation, which will
be the topic of .a Panel meeting at the IAEA this summer (see paragraph
C.2.c.), the detailéd knowledge of the fission neutron spectrum is of
considerable importance, As recently as a few years ago, it was generally
accepted that the neutron energy spectra from prompt fission of important
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isotopes were adequately well known, Since that time, however, results
from integral experiments have indicated a ten percent higher fission
temperature and the presence of energetic fine sitructure in the specirum.
These results have stimulated renewed interest in this problem, so that
at the present time several groups have either completed or are in the
process of completing new measurements,

In view of these factors it was felt ithat & meeting of experts
involved in these measurements would be opportune at this time, The
meeting has been scheduled to take place in the week preceding the eva-
luation panel, 2527 August 1971, at the Agency's Headquarters in Vienna.
It is hoped that this group will be succesaful in defining the sources
of discrepanciec and make recommendations for future work to solve this
and other remaining questions concerning the fission spectra, The pro-
vigionally proposed agenda items are:

1. Review of differential measurements and presentations of recent
results on the spectra of U-2135 and Pu-239 for incident thermal
neutrons and Cf-252,

2. Discussion of possible angular anisotropy in the spectra,

3. Discussion of fine structure in the specira,

4, Review of recent fission spectrum determinations using e.g.
threshold reactions,

5. Effect of fission spectrum changes on reactor calculations,
6. Spectra of other isotopes.

7. Dependence of fission spectra upon neutron incident energy.
8. Theoretical interpretation of measured fission spectra,

9. Other points of interest.

10, Conclusions and recommendations,

The first point on the Agenda should serve to establish the present
knowledge and information available on the fission spectra of U-235,
Pu~219 and Cf-252., As a contribution to this meeting the NDS is currently
reviewing the available fission spectrum data, and will publish its re-
sults in INDC(NDS)-315/L (see paragraph E.4.d.3.

C.2,c. IABA Panel on Neutron Buclear Data Bvaluation, Vienna,
30 August - 3 September 1971

This Panel is convened by the Nuclear Data Section upon the
recommendation of INDC; +he scientific secretary will be Dr, T.A, Byer
{rom NDS,
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The main objectives of this Panel will be to review the methods,
quelity and present status of neutron nuclear data evaluation, as well
as to examine the basic requirements and problems associated with estab-
lishing and exchanging computer-based evaluated neutron data liraries,
A total of 15 countries and two international organizations (EURATOM and
ENEA) with major nuclear data programmes have been invited to send parti-
cipants to this panel, the official invitations were sent out in April
this year,

On 5 and 6 April 1971 a preparatory meeting for the evaluation
panel was convened in Vienna, in which Prof, Benzi from Bologna, Italy,
Miss Hinkelmann from Karlsruhe, Germany, Dr. Ribon from Saclay, France,
and Mr. Story from Winfrith, UK, participated, This meeting agreed on
a detailed provisional agenda and organigation of the panel; the pro-
visional agenda is given in Appendix D,

The panel will proceed as follows, It will start on the first day
with a plenary session dealing with reviews of evaluation activities and
needs in IAEA Member States {for the planned NDS review of this topic
see paragraph D,1.,), Points 2-5 of the agenda regard technical topics
which will be discussed on the two following days in five subgroup meetings
in parallel, The topics of the individual subgroups will correspond to
agenda items 2, 3, 4, 5I and 5II. Names of chairmen for the five sub-
groups were provisionally suggested, their actual availability is still
not sure, Each subgroup will prepare a report on its discussions, con~
clusions and recommendations and submit it for further considerations
and amendments of the plenary meeting on its fourth day, On the last day
a concluding session is planned on international cooperation in evaluation,
etc, (agenda item 6),.

The preparatory meeting also discussed the question of the chair-
manship for the pamel proper and came to the conclusion that the best
solution will tie not to have one chairman for the whole of the panel,
but to have a smeparate chairman on each of the three plenary, introduc-
tory, discussion of subgroup reporis and concluding, sessions,

C.2.,d, Fourth Geneva Conference, 6-16 September 1971

One member of NDS will probably be able to take part in the
first half "of the Conference, which will be particularly devoted to
topics such as:
-~ Projected role of nuclear energy in meeting future energy needs,
-~ Survey of world energy demand and resources up to the year 2000,
- DPeaceful applications of nuclear explosions,

- Status and prospects of controlled thermonuclear reactors,

~ Develcpments in breeder and advanced converter reactors,
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~ Cptimum integration of nuclear power plents in electrical networks,
- Safeguards systems analysis and objectives,

- Safeguards techniques and instrumentation,

The second half will bo devoted mainly t¢ discussions of
- Organizational aepects of international cooperation,
- Reactor fuel cycles and radiation effectsa,
—~ Advancesd and special applications of nuclear energy and research,

-~ Aspects of nuclear technology of particular interest for
developing countries,

- HNuclear applications in food and agriculture, life sciences,
spplied reszearch aond industry.

NDS will take part in the Geneva Conference Exhibition by exhibiting
a panel and & 1ittle brochure illustrating its activities and cooperation
with the other three neutron data centres,

C.2.e, International Conferense om Chaemical Nuclear Data,
Canteroury, U¥, 20-22 Ceptember 1971

Due to budgetary limitations NDS will not be able to take part
in this interesting Conference, It was therefore agreed with the British
INDC Member, Dr. Rae, that the observer, which Dr, Rae would like to send
to this Conference, write a report covering the highlights of the Con-
ference, and scrd this also to NDS, The Conference will cover the fol-
lowing topics:

- Fission produect yields in thermal and fast neutron spectra,

~ Applicaticn of fisgion yield date in burn-up determinations and
fuel behaviour investigations in water- and gas-cooled thermal
systems and fast reactors,

- Croes sections of light and heavy elements, including capture-to-
fission retios,

~ Determination of nuclear decay raites and decay schemes (a, Y and
neutron specira, helf life determinations, delayed neutron emission)

- Applications in reactor sysiems (burst fuel detection, circuit
contamination, reactor fuel management, fuel processing, fission
product data and inventory calculations).

The Conference will be sponsored by the British Nuclear Energy
Society.
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C.2.f. Intergovernmental Conference for the Establishment of a
World Science Information System (UNISIST), Paris, UNESCO-House,
4-9 October 1971

In January 1967 & joint UNESCO/ICSU Central Committee was created
to carry out a feasibility study on the establishment of a world science
information system (UNISIST). The conclusions and recommendations re-
sulting from this study were published in a Study Report on UNISIST, and
also in an abridged version, a Synopsis, of this report. The UNISIST
Feasibility Study will be the basic working document at the above men-
tioned Intergovernmmentel Conference which will be convened by UNESCO,
Before this Conference UNESCO will hold a Meeting of an Ad-Hoc Working
Group of Organizations in the UN family on UNISIST, at its Headquarters
in Paris, 1-2 June 1971, to which also IAEA participation wes invited,

The Synopsis of the UNISIST Feasibility Study has recently been
distributed to INDC Members together with a small report (INDC(NDS)-38/G)
containing comments from NDS on UNISIST, These comments have also been
precented at the Ad-hoc Working Group Meeting beginning June, In brief,
they are mainly concerned with the fact that the UNISIST study and recom-
mendations in their present stage restrict themselves to documentation
systems instead of attacking the much more ample and difficult but also
much more relevant problem of "total information" { = documentation +
data + additional relevant scientific informationm) collection, evaluation
and transfer, as it is performed in specislized data centres 1n many
scientifie dlsciplines. If a2 giant undertaking such as UNISIST wants to
have any success and practical impact at all, it is recommended that it
is only concerned with documentation problems or, that it bases its con-
siderations on the ample experience collected 1n many specialized data
centres, last not least also in the neutron data field, taking also into
account fornmer extensive research in the subject as, e.g., reported in
the well-known "Weinberg report",

C.2.g. International Symposium on Research Materials for Huclear
Measurements, Gatlinburg, USA, 5-8 October ‘1971

This Conference is sponsored by the US Atomic Energy Commission
end by Oak Ridge National Laboratory., It will present all those material
aspects connected with samples, targets and other research materials
generally neglected in nuclear data conferences, It can be considered
as a (highly needed) follow-up meeting of the EANDC conference in Oxford
in 1963°on- a similar subject. NDS felt that many of its customers might
be interested in this subject and therefore distributed to them in
January this year the annocuncement and preliminary programme of the
Conference, The following topics will be dealt withs

- preparation of high purity inotopes and alloys,

-~ coating technology in preperations of targets, "standard sources",
and other nuclear research raterials,
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-~ self-supported fiim and foil preparations

- preparation and handling of single crystal metals, alloys,
compounds, and films of separated isotopes,

- probliems in metrology and essay,
-~ electron microscopy and X-ray diffraction technigues,

The Conference will close with a panel discussion on problems
of the user versus the fsabricator.

C.2.,h, IAEA Symposium on Neutron Inelastic Scattering,
rencble, 6-10 March 1972

This Symposium will be convened by the Agency's Physics Section,
So far no programme of this symposium is available,

C.2.i. International Summer Schocl on Nuclear Data for Reactors,
Romania, Summer 1972

. NDS wes informed by its new Romaniean Liaison Officer, Mr., Rapeam,
that the Romanian Atomic Energy Commission plans to hold an International
Summer School on Nuclear Data for Reactors at Brasov (formerly Kronstadt)
in summer 1972, Any details regarding arrangements and topics of this
summer school have still to be awsited,

€C.2.j. Internztional Conference on the Study of Buclear Structure
with Neutrons, Balatonfured, Hungary, 5-~12 September 1972

This Conference will be jointly sponsored by the Depariment of
Mathematicael end Physical Sciences of the Hungarian Academy of Sciences
and by IUPAP; co-sponsoring by IAEA has still to be decided, The con-
ference is considered as a follow~up meeting of the EANDC Conference in
Antwerp in 1965 which had the same title as this Conference,

C.2.k, Third IABA Symposium on the Physics and Chemistry of Fission,
1973 (probably)

As the two preceding symposie with the same title, also this
symposium will be convened by the Agency's Physics Sectiion, It is felt
that a third symposium is needed as the subject is still an active one
bearing on many faceis of the Agency's programme and msriting further
exchange of information., No further details are so far known on this
symposium,
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C.3. NDS Meetings in 1972 and 1973

C.3.8, Second IAEA Panel on Neutron Standards, 1972

Place and date for this Panei have still to be fixed,

The recent BEANDC Symposium on Neutron Standards and Flux Normalization
at Argonne, 21-23 October 1970, gave a comprehemsive review of the current
status of the more important well-known neutron standards and of the cur-
rent techniques for neutron flux and absolute neutron cross section measure-
ments, Accordingly, the accuracy requirements, e.g.,, for neutron cross
section measurement programmes for fast reactors are almost met only for

the Hl(n,n) and Cle(n,n) and for the low energy part of the HeB(n,p),

Li (n,a) and Blo(n,a) reactions, Further work needs to be devoted and is
currently underway on the latter three reactions in the higher keV and

MeV ranges where they are of special importance for neutron spectrum measure-
ments. in reactors and where still large inconsistencies exist in the avail-
able experiments, The same is true for the fast Au197(n,y) and 0235(¥,f)
cross sections, for which the existing discrepancies of the order of - 5 to
= 15% have still not been resolved, Also the 2% discrepancy between the
liquid scintillator and Mn-bath results for C£-252 is still not clarifiedj
work is still going on regarding the investigation of the so-called

"French effect" (i,e, the dependence of the y-ray detection efficiency on
the fission neuiron multiplicity) in liquid scintillator measurements,

;n view of the extensive work on standards still going on, particularly
also on the above mentioned data and diserepancies, the holding of a Second
IAEA Panel on Neutron Standards appears to be very desirable, Regarding
the actual topica’ to be discussed at this Panel it is recommended to put
particular smphasis on the open problems and still existing discrepancies
as partly outlined above, Because of its basic importance as standard for
many capture and fission cross section measurements the establishment of
a reliable U-235 fission cross section in the KeV and MeV ranges should
be given particular priority; in fact, the capture and fission problems
of (non-U-235) heavy isotopes will not be resolved unless a reliable U-2350,,-
standard is available, NDS will be prepared to submit a comprehensive review
of the available information on 6, (U-235) measurements to the Panel as a
basis for its discussions on this subject,

It should be noted that originally another Panel on the Status cf
Eeavy Isotope Cross Sections was foreseen, Because of budgetary restric-
tiona only one panel can be held in 1972 . This is not very disturbing,
as a few important subjects like ¢,(U-235) are common to both panels,
Furthermore, as e.g. the af(U-235) problem, because of the many ratio
measurements, cannot be considered separately from such oross sections as
o (U-238), df(Pu-239) (aside from other standards like ¢ (Au)) it seems to
be logical to incorporate those subjects like a review of the status of
o, {(U-238), of(Pu—239) and other relevant data, which actually would belong

t0 the Heavy Isotopes Panel, into the agenda of the Standards Panel., NDS
is just preparing a review report on the available measurements on



- 18 -~

Gf(Pu—239), g, (0-238), o _(Au) and their ratios to Gf(U-235) (see para-

graph E.4.b,)., This again, together with a colleoction of more recent
information available at that time, can serve as a basis for discussion
at the Standards Panel, It is hoped that the conclusions of this review
can be reported at the INDC Meeting.,

C.3.b, First Meeting of the International Worki Group on Nuclear
Structure and Reaction Data, Vienna, 24-28 January 1972

This topic is dealt with in paragraph D,3, of this report,

C.3.c, Symposium on the Collection, Compilation, Indexing, Evaluation
and Distribution of Nuclear (including Neutron) Data, 1973

This Symposium was recommended by INDC and found the approval
of the Agency's Scientific Advisory Committee at ite meeting in December
last year, Because of budgetary reasons and in order to hold the Symposium
close in time to the meeting of the Internationsal Working Group on Huclear
Structure and Reaction Data, which is supposed to meet in about annual
intervals, a date early in 1973 seems to be favourable, So far no arrange-
ments have been made for the sywposium. Time, place, agenda topics, in-
vited speakers, ete,, will be discussed at the INDC Meeting and at the
first meeting of the Working Group.

In 2d4dition to the Working Group's annual meetings, which obviously
can only convene a restricted number of selected experts, the Symposzium
could fulfill the very important function of bringing together the various
nuclear data groups from all over the world for an extensive exchange of
experience, giving each of these groups the opportunity to describe its
programmes, aims, services, and achievements to the other groups, and
helping to bridge the (anyhow artificial) gap between neutron and non-
neutron data groups.

C.3.,d, Other possible meetings for 1972 and 1973

At the last INDC Meeting Taschek proposed two possible topics
for meetings in 197 3:

~ High intensity neutron sources,

- Neutron capture y-ray spectroscopy.

The latter meeting was suggested as a follow-up meeting of the
Studsvik Symposium in 1969,
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A further suggestion has been made by Benzi, who proposes a
specialists meoting in 1972 or 1973, Regarding the first topic proposed
by Taschek for 1973 INDC should discuss the desirability and probable
size of such e meeting, The second topic would certainly be of symposium
size,

In the discussion it should be borne in mind that it is highly im-
probable that NDS, from its own budget, could finance any panel or
symposium in 1973 in addition to the Nuclear Data Symposium, On the
other hand, as outlined in the preceding paragraph, a Nuclear Data Sym-
posium appears to be very desirable and should not be postponed tc a
later date,

D, Coordinating Activities and Surveys

D,1, Survey of naﬁtron data evaluation needs and activities in
TAEA Member States

Following the suggestion made at the Preparatory Meeting for the
IAEA Panel on Neutron Nuclear Data Evaluation held in Vienna, 5-6 April
1971, NDS is going to prepare a world-wide survey of neutron data eva-
luation needs and activities in IAEA Member States for. submission to the
above-mentioned Panel., For this purpose it has sent out a circular let-
ter and questionnaire with detailed points of enquiry into the above
subjects to pertinent individuals in more than 30 Member States, This
circular letter plus enclosures are to be found in Appendix E,

D.2, Status of the World Request List for Neutron Data Measurements (RENDA)

At the lest mceting of the INDC, June 1970, the NDS submitted a list
of 650 requests for neutron data measuraments complled from the USSR and
from Non-OECD countries, This list was contained in the draft report
INDC(¥DS)-20/G.

This document has not been updated since that time for the reason that
the USSR wanted to have some time to make a careful review before updating
the liast of requeats submitted earlier,

A more thorough review of tie_prsctical implementation of a world-
wide RENDA prepeared and published by NDS is being prepared for the
meeting,
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D.3., Non-Neutron Fuclear Data Activitics

In respongse to a number of proposals on the topic of non-neutron
nuclear data that have been received in the course of the last few years,
the IAEA convened a group of consultants, from the USA, France, the
Netherlands and Buratom (Geel), in Vienna, 23-25 Novenmber 1970. The tack
of these consultants was to review the astatus of nuclear structure and
reaction data with regard to its compilation, evaluation and dissemination.
The conclusions and recommasndations of this Consultants Meeting are con-
tained in the report INDC(NDS)-30, distributed March 1971,

In summary, the status reports presented at the meeting demonstrated
a severe chortage of manpower, funding and coordination in the existing
dispersed activities which has contributed to a delay of data coverage
of the order of five years, The principal recommendation of this con-
sultants group wag for the IAEA to take the necessary initiative steps
to form en "International Working Group on the Compilation, Evesluation
and Dissemination of Kuclear Structure and Reaction Data", The suggestcd
Terms of Reference for this Working Oroup are included in the Consultants
Meeting report IEDC(NDS)-30.

Subsequent to this recommendation, the IAEA approved the formation
of this Working Group, and is planaing to call its first meeling at the
IAEA Headquarters, 24-28 January 1972, The provisional agenda for this
meeting is given in Appendix F

D.,4. Yuclear Data Needs for Fusica Rsactors

In view of the recent interest in the realization of controlled
thermonuclear fusion and of the anticipated development of the fusion
reactor technology, the INDC at its last meeting (Vienna, June 1970)
recognized that nuclear data for fusion be included in the reeponsibi-~
lities of the INDC, 1In order to azgcertain the needs for nuclear data
for fusion reactor development, the Committee recommended that the NDS
investigate this need by writing to the Members of the Internztional
Fusion Research Council, In compliance with this recommendaticn the NDS
gent out a circular letter in October 1970 to the members of this Council,
A copy of the letter z2nd its distribution is given in Appendix G. Re-
plies to this enrquiry were received from most of the ten Member States
which were approached, with the most significant contributions coming
from the UK, the USA and the USSR. An analysis of the replies and the
formulation of the data needs in the form of a request list is presently
being written, and will be published as INDC(NDS)-37/L in the second
half of this year,
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D,5, Nuclear Data Needs for Safeguards Development

At the last INDC Meeting (June 1970), the Committee, after
establishing a Sub-Committee on Nuclear Data for Safeguards Technical
Development, examined the draft request list (INDC(¥DS)-21/G and Addenda)
and arrived at two important conclusions,

First, the Committee felt that before the Agemcy tzkes any further
action regarding this matter, appropriate steps should be taken so that
nuclear data requests for safeguards are screened by the relevant safe-
guards and nuclear data committees in each Member State, before such
requests are forwarded to the Agency for inclusion in an international
request list,

Second, the Committee recognized that the question of the establish-
ment of criteria for priority assigmments to each request was especimlly
difficult and would require the close collzhoration of the relevant safe-
guards experts,

As a result of these two considerations extensive discussions have
been held during the past year between the staffs of the Division of
Development (DD) (Department of Safeguards and Inspection) and the Nuc-
lear Data Section, As a means of coordinating those activities of the
Department of Safeguards and Inspection (DSI) and the Department of
Regearch and Isotopes (DRI) which are related to nuclear data for safe-
guards development, the Agency has recently established a Joint Group
consisting of members from the relevant Sections of these two Depart-
ments,

The memdbers of this Joint Group are Drs J,J, Schmidt and T.A. Byer
(Nuclear Data Section from the DRI) and Drs A. Waligura and S, Sanatani
(Methods and Techniques Section from the DSI)., Fig, I shows the re-
lationships between the Joint Group, the Departments in question, the
INDC and the relevant national organizations having an interest in the
question of nuclear data for safeguards purposes,

Fig, 1
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DRI/DRL - Department of Research and Isotopes/Division of
Research and Laboratories
DSI/DD -~ Department of Safeguards and Inspection/Division
of Development
JG - Joint Group
NDS/MPS - WNuclear Data Section/Methods and Techniques Seciion
SCNDSD - Sub-Committee/on Nuclear Data for Safeguards Development
INDC ~ International Wuclear Data Committee
NAEC ~ National Atomic Energy Commissions
NRI - RNational Research Institutes
SHA - Safeguards National Authorities

The salient points in this organizational chart are: first, that
all official communications between the Agency and the Safeguards National
Authorities (SNA) in Member States related to nuclear data for safeguards
will be channelled through the Depariment of Safeguards and Inspection
(DSI/DD) Second, the nuclear data needs and priorities expressed by the
various safeguards development groups in Member States would be submitted
through the SNA to the DSI/DD,

Third, the DSI/DD would assess those aspects of nuclear data which
have a bearlng on safeguards {(e,g., reviewing the priority criteria to be
assigned to nuclear data requests), Fourth, following this assessment,
the Joint Group (JG) will prepare and submit to the INDC a screened 1ist
of nuclear data needed to further the technical development of safeguards.

This implies that the 1ist of nuclear data which is submitted to the
INDC by the JG would have been thoroughly screened from the safeguards
standpoint. It is then up to the Committee to screen this list from the
data standpoint prior to it being finally released as a Committee docu-
ment, These procedures will clearly ensure the official nature of such
a request list botk from the standpoint of the Agency and the Member
States.

During the latter part of this year the Agency will convene in
Vienna a Research Coordination Meeting on Coordination of the Development
of Instrumentation for Safeguards Purposes from 30 August - 3 Septembdber
19713 the special topic of this meeting will be "y-Spectrometry Techniques
and Instruments for Safeguards”., In addition, a Research Contract
{No. 995/TC) is presvntly being performed by dr. J.R. Beyster of JRB Asso-
ciates Inc. (USA) in which the relevant information will be collected on,
and a critical review performed for, about 40 different assay techniques
of interest to safeguards., It is expected that the resulis of this Re-
search Contract will be available towards the end of 1971 and some of the
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items which will be investigated under this contract are given in
Appendix H , The results of the Research Coordination Meeting and of
the Research Contract should provide additional information concerning
the role of nuclear data in the development of safeguards techniques
and instruments,

D.6. Targets and Samples

At the end of April 1971, the Administrative and Budgetary Committee
of the Board recommended to the IAEA Board of Governors that a sum of
Usﬁ 15,000 be appropriated in the 1972 budget for the purpcse of supplying
targets and samples for nuclear data measurements in developing countries,
Subsequently, the Nuclear Data Section sent out a circular letter (see
Appendix I ) to inform scientists mainly in developing countries of the
procedures to follow in applying for a specific target or sample, and of
the procedures to be followed by INDC in screening those requests,

In view of the late date of the above decision, it has not been
possible to disseminate the circular letter early enough in order to re-
ceive a representative sample of the requests in time for the INDC meeting.
A final version of INDC(NDS)-22, "Requests for Targets and Samples for
Ruclear Data Measurements from Developing Countries", is projected for
the autumn of 1971,

E. Data Centre Activities

E.1l. RDS Area Servioce

The primary objective of NDS is the promotion of a world-wide
dissemination of nuolear data information, and the coordination of indi-
vidual nuclear data programmes with specific emphasis on meutron physics.

In this context the NDS provides data centre services to a defined
part of the world, and together with three other regional data centres
(¥DCC, the ENEA Reutron Data Compilation Centre at Saclay; CJD, the
USSR Nuclear Data Centre at Obninsks and NNCSC, the National Neutron
Cross Section Center at Brookhaven) cooperates in a systematic world-
wide collection, compilation, analysis, dissemination and exchange of
neutron data and related information,

In parallel with the development of the EXFOR neutron data inter-
centre exchange system, which eventually will make all experimental
neutron data available to each of the four regional data centres, NDS,
gince its inception in 1965, has maintained and promoted an active data
centre activity., GOenerally, these activities can be classified as followss
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- Haintenance of data files

- Maintenance of data fiie index

- Up-to-date coverage of service area
-~ Promotion of data centre use

~ Data centre operation and service activity

The following developments of these activities can be reported for
the period June 1970 - May 1971,

B.l.,8. Maintenance cf Data Files

Until lest year (1970), ¥DS has kept all experimental data in
its data storage and retrieval system DASTAR, With the advent of "EXFOR"
{an inter-centre neutron data Exchange Format, consisting of a computer-
compatible gcet of agreed upon definitions and conventions, designed for
the transmission of neutron data information) and its adoptlon by NDS as
the basis for its internal date storage and retrieval system, all new
dlata compiled 2t NDS arecoded into the WEXFCR" format., Similarly, after
the final details of the EXFOR system were agreed upon at the last Four
Centre Meeting, NDS has started a systematic conversion of the data coded
in the DLST!R system into the EXFOR system, Because of the free format
of informatien in DASTAR it is not possible to transform these entries
zutonatieally into EXFOR. The DASTAR sets originating from the NDS area
therefore, to be converted by hand. Priorities for conversion of
theae datse s=ts have been assigned on the basis of isolopes, highest
}r iority being given to those isotopes most needed for reactors and
hielding, The tables below indicate the state of the conversion to date:

arsz

‘

l")

DASTAR data sets converted:

TPriority o, of DASTAR No., of EXFOR
data sets entries
i 238 11
2 4 4
Total: 242 81

76 of these 81 EXFCR entries have heen sent to the other centres within
the regular exchange of transmission tapes between centres (see pearagraph
F.3.,a.), 25 are stil)l in process or awaiting further information,

DASTAR data sets remaining for conversion:
Priority Ne, of DASTAR data sets
1 106
2 125
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Pata stored in the files of KNCSC and CCDN which originated from
laboratories in the NDS service~-srea are being converted into EXFOR by
WD8y most of these data are.anyway part of DASTAR,

B.1.b, Maintenance of Data file index, CINDU,

The index which contains all references to the data stored in
all of the data files kept at NDS is called CIXDU, This data index con-
tinues to fulfill a double functions primarily, the CINDU publiocation
sexves as &n important communication medium between the NDS and the data
users and producers in its service area, showing them the current content
of the NDS files of experimental and evaluated neutron data; at the same
time it is a necessary tool for the daily compilation work of NDS staff,

CINDU-10, scheduled to be published in summer 1971, will index the
following data filess

(1) EXFOR: all data that have Leen exchanged under the EXFOR exchange
agreement, including contributions from all 4 centres;

(2) DASTAR:; the remeining parts of tbe DASTAR file as long as those
have not yet been converted to EXFOR-formats

(3) KEDAK: .the 1971 updated version of the Karlsruhe evalueted neutron
data library

(4) UK KDL: essential parts of the Aldermaston-Winfrith library (the
complete library has not yet been released to the NDS);

(5) +the Bologna library of fast (n,y) data of fission-product isctopes;

(6) the Australian evaluation of low energy (n,y) data of fission
product isotopess

(7) the 1968 Obninsk evaluations of differential elestic and inelastic
cross-sections (included in DASTAR);

(8) the,ﬁunéSEianhlibrary of evaluated data used for flux measurements
with fission-~, resonance- and threshold-detectors;

(9) +the recommended data resulting from NDS reviews.

E.l.c. Up~to-date coverage of service s&rea,

One of the continuing responsibilities of the NDS is the systematic
collection and compilation of experimental neutron data from its service
area, This function, whioch it shares with the other three regional data
centres (in the USA, Western Europe and the Soviet Union) should guerantee
the availability of all experimental neutron data to usera in all IAEA
Member States,



- 26 -

In addition to the current coverage, for which NDS scans appro-
ximately 60 journals from its service area, &8 particular effort has been
made to complete the back coverage of literature which hes originated in
the NDS service area,

E.l.d, Promotion of Data Centre use

Lside from a wide free dissemination of the CIKDU catalogue, and
of other reports issued by the Nuclear Data Section, which publicize the
existence of this nuclear data centre at the IAEA, the NDS is presently
preparing a pamphlet to publicise the services offered by this centre.

As pert of the overall effort to improve the services of the data
cenire, personal contacts between NDS staff and scientists in the various
laberatories are encouraged by providing as regularly as possible for one
field trip every year to regions within its service areas, A detailed
acecount of the field trip undertaken to Eastern European Institutes by
4.D, Lemmel (BDS), in November 1970, is given Appendix J .

Z.l.e. Deta Centre Operation and service functions

The service functions of the NDS data centre consist of exchanging
and disseminczting nuclear data information in response to specific re-
quests, These functions are routinely recorded at the data centre in
three Logns

- & Request lLog, designed to keep continuous account of all requestis
for nuclear data information which are sent to and from the NDS;

-~ zn Experimental data distribution Log}

~ an Evaluated data distribution Log.

The information recorded in the last two Logs includea: data set
identification, number of data 1ines, destination and date of dissemination,

(1) BRequest Log Statistics

In the context of the Request Log, a request is defined as a written
or cral communication betwesen a member of the NDS centre and a correspon-
dent, directed to or from the cenire (either from within or outside the
HDS servxce area) having the specific object of requesting nuclear data
information, Nuclear data information comprises: numerical data, either
experimental or evaluated, documents and CINDA retrievals, Fach initiated
request is assigned a unique Requeat Number and is classified according to
origin and type.

The information given in Table I summarizes the request statistics
since October 1965, and gives the number of requests which have been
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either received at, or originated by NDS in the course of the last period
June 1970 - May 1971, The request origin is grouped into three categories:
a) Incoming requests, b) Follow-up requests (requests initiated by the
FDS as a result of an incoming request), and c) NDS originated requests,
Each of these three request categories are subdivided according to the
four service areas: Area 1 for the NNCSC service ares, Area 2 for the
NDCC service area, Area 3 for the NDS mervice zrea, and Area 4 for the

CJD service area, The information for each of these categories is brokem:
down according to request type, Totals are given for each line and column,

(2) Data dissemination statistics

In the process of answering requests for data, NDS either sends out
information which it has available at the centre, or requests the needed
information from other centres which it then sen&s to the requestor, In
this context, dissemination implies information sent by NDS from its own
files, In addition, large quantity of data have. "passed through" NDS,
either in the form of computer listings or magnetic tapes, which were re-
quested from the NNCSC (Brookhaven) or CCDN (Saclay) for a requestor in
area 3 or 4, Although data transmissions of this type still cccur, they
will be less needed as the files of each centre are gradually filled with
all of the available data, For EXFOR data tronsmicsions, see section
E.,3.e,

The current statistics on the dissemination of experimental and
evaluated data are given in Table II, This table summarizes the distri-
bution of these data by service area, in terms o¢f data cets and data lines,
for the period October 1966 to May 1971 given und»r cumulative total, and
for the period June 1970 - May 1971, :

It is of interest to note (see Table II) that whilst, below average
interest was expressed for experimental data during the last period -
(approximately 10% of the total data lines disseminated during the last
one year period), a high degree of interest was expressed for evaluated
data, More than half of the evaluated data lines ever sent out by NDS,
were disseminated in the course of the last one ycar period - more than
half of these, to Member States in the NDS service area, These evaluated
data consisted primarily of the KEDAK and UK data files, The complete
KEDAK file has been sent on request to four separate groups: to Yugo-
slavia (Matausek), India (Sengupta), Hungary (Vertes), and Korea (Chung).



TABLE I

SUMMARY OF NDS REQUEST STATISTICS AS OF MAY 1971

R L VALUAT
REQUESTS FOR S Byt POCTMENTS PETRISVALS TOTALS
1
|
Cumula-| TO-71* Cumula-|TO~T1%* Cumula-|70-~71* Cumula-!{70-71* |, Cumula-~|70-T1%

REQUEST ORIGIN tive period tive period tive period tive period  tive period

totals totals totals totals gtotals

Incoming from Area |} 22 0 14 3 0 0 37 5

" " "2 31 0 0 29 12 1 1 61 15

" " LY 50 11 19 7 35 17 14 6 118 41

0 nooonog L g 6 12 7 8 1 7 0 61 14

Incoming: Subtotal 137 21 32 14 86 33 L 22 7 277 15
] :

Follow-up to area 1 ; 46 8 1 1 o) 0o 0 0 AT 9

" wooowop L 42 10 6 4 1 o i 14 2 63 16

" wooon gy 46 2 0 0 0 0 f 0 0 46 2

" " nog 26 4 1 1 2 o | 0 0 29 5
1

Follow-up: Subtotal 160 24 8 é i 3 0 | 14 2 185 32
! ‘

KDS origin: sent to Area 1 16 4 0 0o | 1 0 ?7 0 0 17 4
" 1" 1" " "o 25 13 2 0 5 3 2 } 4 1 ! 34 16
) " " " "3 101 13 0 o 0 0 0 0 ‘ 101 13
1 " " 1] " 4 10 0 0 0 & 0 o 0 0 j 10 0

NDS origini Subtotal 152 30 2 o | 4 2 4 1 1 162 33

= S == = sz ;:fmm:#

TOTALS: 449 15 42 20 93 35 40 T 10 | 624 140

* This column gives number of requests which have been ejther received at, or originated by ND5 in the course of the
last period: June 1970 - May 1971
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TABLE II

Experimental Data Dissemination *.
(as of May 3, 1971)

Number of data sets Number of data lines

Cumulative 1970-1971 Cumulative 1970-1571

total period total period .
To Area 1 531 0 34.921 0
" 4 253 4 15,639 4
" L 146 31 94,808 14.376
Total 1.509 287 263,049  27.869

Evaluated Data Dissemination
(as of May 3, 1971)

Number of data seis Number of -data lines

Cumulative 1970-1971 Cumulative 1970-1971
total period total period
To Area 1 25 o 2,345 o}
" w2 39 0 3,602 0
" "3 792 200 795.515 345.167
" " o4 414 141 464,966 - 318,669
Total 1.270 T34 1.266.428 663,836

* Excluding EXFOR transmissions
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E,2,a., CIADA Pudblicatior

CINDA-71 was published for lhe first time by the Agency on bchalf
of the four CINDA ccntres. Tho appearancs of the book was considersably
improved by & new printing method, using & Linotron 505 photo-iypesetting
machine, The steps of the bool: production were the following: the CINDA
master file, which is simultansously updated at Saclay and Osk Ridge, wes
provided by the NDCC in a formai agreed beiween NDCC and NDS. At the TAEA,
the CINDA file was converted by means of a prozramme written by Ian Batter-
shill/NDS, to a format suitable for input to the Linotron photo-typesetting
process, The resulting three magnetic tapes were sent to the Center for
Mechanization in Documentiation at Frankfurt/Main, where the production run
on the Linotron was performed, The output of the Linotron are films of
book-page images, These were sent back to Vienna where the books were
then produced in offsat print on the Agency's printing facility situated
in the former Kaiserliche Hofkanzlei of the Vienna Hofburg ( = Austrian
Emperor's Chancellery), :

Since the new method avoids the photographic size reduction of the
conventional computer printout, and since the clearer script-face allows
30% more lines per pags than previously, even on a smaller page format,
the new method turned out to be morz economic than the conventional
method, notwithstanding the additional cests for renting the Linotron,

FPuture CINDA rublication schedule:

30 August 1971 CINDA-T1, Suppl, 1

15 January 1972 CINDA—TI, Suppl. 2, including Suppl. 1
1 July 1972 CINDA-T2
1 December 1972 CINDA-T2, Supplement,

The production of CINDA by TAEA is based on bulk orders of 400
copies by the USAEC and of 500 copies by the EITA, There is only a gmall
free distribution to CINDA co-workers and INDC-members. Additional copies
are s0ld through the Agency's sdles agents,

E.2.b, CINDA coverage

The number of CI¥DA-entries, which was approximately 55.000 in
CINDA-69, has increased to more than 75,000 in CINDA-71, Thus, the annual
increase of the number of CINDA-entries was more than double as large as
it used to be earlier, This large increase is at least partially dus to
the fact that during the last years many gaps in the literature coverage
were filled, The rate of new literature relevant to CINDA is definitely

not decreasing.

In the future, more emphasis seems to be required for preparing CINDA-
entries for laboratory-rerorts from the USA and the USSR,
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B.2.6., CINDA development and International Date Index

The, Paris 4-Centre Heeting October 1970, made the following
recommendations concerning CINDA (eee INDC(NDS)-ZS/G, p.12):

" It is recommended to CINDA Operators that EXFOR data accession
numbers should be included in the CINDA file and in the book,
and that they should consider how much further information about
the data can reasonably be included ", and

" The group felt that the Centres' data files constitute a publication
medium of importance equal to that of other publications referenced
in CINDA."

Entering references to EXFOR-entries in CINDA would mean that the
publication of data indexes by individual centres like the Saclay News-
letter and CINDU can be discontinued (respectively extracted as a subset
from CINDA), This requires however a change of the basic structure of
the CINDA-file, but a re-programming of CINDA seems anyway overdue,
Extensive CINDA system programming work is presently being done at Saclay
and to some extent in Oak Ridge, and some systems analysis has been con-
tributed by NDS. The development of CINDA and its relation to EXFOR will
be discussed at the forthcoming Four-Centre Meeting which will take place
in Brookhaven, where representatives from the US Cinda Center will bde
able to participate,

E.,3, Inter-centre cooperation

E.3,a, Status of EXFOR and data tranamission

Since the end of 1970 the EXFOR data exchange system has reached
a fully operational stage and data transmission between the four centres
is now proceeding in a regular way,

The scope of EXFOR includes experimental data of all neutron-induced
reactions, Thus, EXFOR includes 211 CINDA-information, excepi theoretical
or evaluated data, and except the two CINDA—quantities "Photo-Fission"
and "Camma, N", However systematic EXFOR quantity-codes have not yet
been developed for most of the fission-fragments data, so that such data
cannot yet .be entered in EXFOR, This problem will be discussed at the
next 4-Centre Mseting,

The procedure established for updating the dictionaries is working
satisfactorily, and updated dictionaries are sent out regularly to the
other centres from NDS,

The EXFOR Manual describes formats and codes used in EXFOR, The
original version of the EXFOR Manual was produced by NDS. This was
thoroughly reviewed and updated in detail at the last Four-Centre Meeting
in Parla/Saclay in October 1970. Since then the responsibility for the
periodical updating of the EXFOR Manual is with NNCSC,
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Exchange tapes have been sent from and received by all four centres,
Those sent from the NDS have contained mostly data-sets converted from
DASTAR, those from CJD have contained mostly new data-sets and, from CCDN
and HNCSC partly old revised sets and partly new data-sets, The table
below llsts the number of entries and data-lines sent out by each centre
to the other three centres as of May 1271.

Centre Number of Number of Number of
entries sub-entries data-lines
1, NNCSC 17 99 11,553
2, ccow- 16 256 138,024
3, NDS 82 633 3,117
4. CJD 15 81 182

One EXFOR entry may contain several subentries, the first of which
contains bibliographic and descriptive information common to all subse-
quent subentries., Bach of these subsequent subentries contains a data
set defined uniquely by element, isotope and data type ( = "isoquant"),

E.3,b., Compilers' Manual (LEXFOR)

A compilers' manual, which contains the physics definitions
and conventions, designed to be of assistance to the EXFOR compiler, is
presently being developed to supplement the EXFOR Manual., A first draft
of this manual, called LEXFOE, was submitted to the four centres at the
Four~Centre Meeting, in October 1970, An updated version of this manual
will be issued efter receiving comments and contributions from the other
three centres. The object of LEXFOR is to achieve a common quality of
content and composition of the EXFOR entries prepared by the various com-
pilers,

E,3.¢c. Four-Centire Meetings

The Sixth Four-Centre Meeting was held in Paris, 5-9 October 1970,
between representatives of NNCSC (Brookhaven), CCDN (Saclay) and NDS (Vlenna).
Unfortunately no representative from CJD (0bn1nsk) attended the meeting;
however, all the decisions and recommendations made during the meeting have
since been approved by all four centres (see a&lso reference to December
1970 Meeting below).

The primary subject of discussion was a large number of details re-
garding the exchange format, EXFOR, In the light of the initial experience
gained from the exchange of the trial EXFOR tapes, shortly before the
meeting, the participants decided upon & number of minor changes to be
implemented immediately in the routine exchange of experimental dats,
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Among other subjects which were touched upon briefly, were the
arrangements for the forthcoming publication of CINDA by the IAEA in
Vienna, and other minor questions regarding the coordination of Four
Centre functions and activities, The Report on the 3ixth Four-Centre
Meeting has been published as report INDC(NDS)-28/G. The Agenda of
the Meeting is given in Appendix K .

In view of the fact that no representative from Obninsk could attend
this meeting, another Four-Centre Consultants Meeting was convened in
Vienna, 14- 18 December 1970, in which Dr, Popov from CJD (Obninsk),

Dr. Zelenkov Deputy Director of the Kurchatov Imstitute, Moscow, Dr. Drake
from NNCSC, Brookhaven and Dr, Ribon from Saclay partic1pated (the latter
two part—tlme) The dlscusslons were particularly concerned with the cur-
rent status of EXFOR data exchange, with the exploration of technical pos-
8ibilities for the exchange of evaluated data, and with questions of needs
and priorities for non-neutron nuclear data including data for safeguards
and fusion., In addition the meeting gave a good overview of the current
developments and plans in neutron data measurements, compilation and eva-
luation in the USSR, The highlights of the meeting can be summarized as
follows:

1. Growing emphasis is given in the USSR to nuclear data compilation and
evaluation, A "Central Nuclear Data Commission" was recently created
ags a subcommittee of the USSE State Committee on the Peaceful Uses of
Atomic Energy, and the Chairman of the Central Commission is
Dr, V.A, Kuznetsov, Director of the Institute of Physics and
Energetics, Obninsk,

2, The staff of the USSR Nuclear Data Centre located in the Institute
of Physics and Energetics, Obninsk, has grown to a total number of
15 which is expected to increase soon to about 20 persons. In ad-
dition, a large new computer (M-222) is being installed at the
centre for its own use, This will include graphical display faeci-
lities and also a special magnetic tape unit for the exchange of tapes
with data centres like the Agency's Nuclear Data Section using IBM-
type computers, The USSR Centre is fully participating in the inter-
national neutron data exchange system EXFOR and has sent the first
magnetic tape with USSR data to the Agency's Nuclear Data Section.

3. Work on neutron nuclear data evaluation has started en various
topics, and 2 number of important evaluations will soon be published,
Such work, as well as detailed plans for the creation of a USSR Eva-
luated Nuclear Date Library, will inerease the possibilities of a
wlder degree of evaluated data exchange between the Four Centres,
Measures were discussed to coordinate<the developing USSR Library
with existing libraries in the USA and Western Europe,

4. The USSR is giving full support to the development of an International
Request List for Neutron Nuclear Data Measurements and to various other
related activities of the Agenéy's Nuclear Data Section concerning the
agsessment of nuclear data needs,

5. The USSR participants expressed interest in the international coordi-
nation of the compilation, evaluation and exchange of carefully selected
“techno-economic" non-neutron nuclear data, like activation analysis
data, which are of direct economic importance for all Member States,
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The agenda of the meeting is given in Appendix L.

Upon the invitation of the NNCSC, the next Four-Centre Meeting
is scheduled to take plece at the Brookhaven Nationzl Laboratory,
25-29 October 1971. This meeting will be deveoted to the review of last
year's experience with EXFOR, to discussicns of a rour-Centre Data Index,
and to an examination of the basic requirements and probiems associated
with the exchange of ccaputer-based evaluated neutron data libraries.

E:é' Data Reviewg

B.,t.a., Current status of the 2200 m/sec fissien constants review

The recommended values of the 1969 2200 m/s fission constants
evaluation by Hanna, Westcoit et al., have been adopted by the ENDE/E—
file. KEDAK and parts of the UK-file are still using older values,
NNCSC expressed the wish that the NDS should prepare a revised set be-
fore the end of 1972.

Cne of the most serious uncertainties of the 1959 evaluation was
connecied to the U-235 fission cross-section, caused by its dependence
on the U-234 a-decay half-life., The recent precision measurement by
Deruytter et al, yielded Opp = 587.9 + 3.4b in comparison to 580,2 ~ 1.8%
of the 1969 evaluation, Deruytter's value is bazed on Spernol's U-234 halfl-
life of (2,445 + 0,010) * 105 yoprs, whereas ihe 1969 evaluation had used
a value of (2.438 « 0.016) + 109 years. The error of Deruyiter's result
is so srall that its weight in a least-squares it would predominate over
all other input data. It would therefore also affect other data, which
have been measured relative to the U-235 fission crecgs-sections, in parti-
cular g, of U-233, The U-235 capture~to-fimsion croas-section ratio &
will probably be less affected. The absorption crocesa-scction, however,
ray go up somewhat because Ceulemans et al, reported a scattering cross-
goction of 14 - 1 barns, which is lower than the input value of 17, - 1l.7barns
uced in the 1969 evaluation., The values for Pu-239 still seem tc remain
valid, because Deruytter's result for this isotope (0. = 742,5 + 3,7 b)

f
cenfirmms the recommended value of the 1969 cvaluation ?Gfo = T41.6 + 3.1 b).

The 2200 m/a fission cross-section of Pu-239 wes slso confirmed by
the Romanian group of Petrascu et al,, which reported a preliminary value
of 741,0 + 7, b, based on the Pu-23% a-decay half-life, the well-known
B~-10 (n,af branching-ratio and the calibration of a y-spectrometer counting
the y~rays following B-10 (n,a) Li~-7%, This experiment was thoroughly re-
viewed by NDS in contact with Dr, Deruytter, and latest reference-values
and questions about possible error-sources were communicated to the authors,
4s a result, the preliminary value will be lowered by 0,1%. This critical
review of & new important experiment should be regarded as an essential
function of a date centre. The result of the discussion with the authors
is communicated 1o the scientific community as EXFOR-entry Yo, 30089, long
vefore final publication,
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The situation with respsct to v of Cf-252 remained unchanged. The
NDS review of the fission neutron spectra is not likely to change the mean
spectra energies used in the 1969 evaluation drastically, so that major
corrections in the vy-values would not be required, At the Knoxville Con-
ference, in March 1971, de Volpi presented a number of important arguments
vhich will bave to be considered, together with many other considerations
and new experimental data, in the new 2200 m/s evaluation planned for 1972,

—

E.4.b. Pu-239 Fission and U-238 Capture Crogs-Sections between
1 XeV and 20 MeV ”

A review is being performed on the Pu-239 fission cross-section
and the fission cross-section ratio 0, Pu-239/6, U-235, as well as on the
U-238 capture cross section and the cgpture to fission ratio o (U-238)/
O (U-235) from 1 KeV ~ 20 MeV, The preliminary results of thga work were
presented by Konshin (NDS) to the Third Conference on Neutron Cross Sections
and Technology in Knoxville, Tennessee, 15-17 March 1971, in a paper en-
titled "IAEA Activitiea in Reviews of Nuclear Data~Pu-239 Fission and
U-238 Capture in the Fast Neutron Energy Region", by T.A. Byer and
V.A, Konshin, This review is just about to be completed and the final re-
port (INDC(NDS)-33/U) will be published this summer,

The object of this review has been a thorough examination of all
available experimental Pu-239 fission and U-238 capture data, and a sub-
sequent simultaneous evaluation of the fission cross section, the fission
ratios and the capture to fission ratios for each of the two considered
isotopes between 1 KeV and 10 MeV, in order to obtain for Pu-239, U-238
and U-235 & self-consistency of their cross-sections within known unoer-
tainty limits,

The procedure which has been used in arriving at recommended values
for Pu-239 Pission crogss-seotions and Pu—239/U-235 fission cross-section
ratios as well as for U-238 capture cross sections and the capture to
fission ratioe 0 (U-238)/df (U-235, has been different from that fol-
lowed by Devey, Hart and Greone et 2l, These authors all used previously
evaluated values of o, (U-235) as a "standard" to derive empirical ratios
of o, (Pup239)/6r-(U—£35) from the direct 6, (Pu-239) measurements, They
then combined theése empirical ratios with the direct (e.g. back-to-back)
ratio o (Pu--239)/df (0-2135) measurements and used the resulting ensemble
of ratio data to arrive at final evaluated ratios for o (Pu-239)/6f (u-235).
Such eveluated ratios were then recombined with their "standard" o, (U-235)
values to arrive at recommended values for Ge (Pu~239). Our aﬁprogch has
been to treat the direct ratio o, (Pu-239)/0, (U-235) data entirely sepa-
rately from the direct o, (Pu-239) data and {nen to deduce the U-235
fission cross-section from these two sets of independent results. This
deduced 0, (U~235) result when compared with the existing o, (U-235) data
provides fn important "feed-back" to both the 0, (Pu-239) and o (Pu-239)/
of (u-235) curves, so that we may attempt to adjust these two primary
curves, within their limits, so as to try to achieve overall consistency
for 6, (Pu-239), o (Pu-239§/a (U-235) and 6, (U+235) simultaneously by
using this "boot-s{rap" technigue, The game procedure was used for the
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evaluation of %‘he U-238 capture cross-section and of the capture to
fission ratio @ (U-238)/af (U-235), from 1 KeV to 10 MeV, each of them
being treated independently of each other as sbove,

The preliminary conclusions which have been arrived at are:

1., It is not possible to deduce th. ¢, (U-235) data of Poenitz between
300 - 850 KeV from the existing re'ic &, (Pu~-239)/0,. (U-235) and

[ {Pu-239) data. To arrive at Poenitz's ¢ (U-2355 data in this energy
region would require a ratio curve about 10 % higher than all the ratio
data and simulteneously = Gf {Pu-239) curve about §ﬁ lower than the lowesi
direct o (Pu-239) data,

2. In the energy region frem 30 -~ 150 KeV the ratioc data of Pfletschinger
end Képpesler and Allen and Ferguson, the 0, (Pu-239) data of Szabo et al,
and the g, (U-235) data of Lemley et al,, Szabo et al., and White (except
the 40 Ke% point of White appear to define a consistent set, in that the
product of the curves through any iwo of these three types ¢f cross-sections
will generate the third aet of cross-sectionsz,

3. In the energy region from 200 - 800 KeV it is well known that the

O (U-235) values deduced from the 0. {Au-197) and © (Au—197)/0f (U-2135)
data are much lower than the o (U-2§5) data of Whitz and Szabo et al,
Indeed, this bes been one of the argumenis used by Poenitz in favour of
his © (U—?}S) data., Becauze of the conclusions arrived at in 1, and 2,
above, it appears that there is a fundamental inconsistency between the

o, (Pu-239)/0, {U-235), 6, (Pu-239), o, (#u-197) and o (Au-197)/c, (U-235)

data in this region,

E.4.c.' Pu-239 capture to fission ratio

One of the recommendations which resulted from the IAEA experts
meeting on tLe "Present status of t.e a {Pu-239) values”, held at Studsvik,
Sweden, in June 1970, wus vhac. the IAEA, Y ,eo through its Nuclear Data

Section, should collect all these (a) data and experimental conditions and
publish an improved review of all available & data ... " (see INDC(NDS)-25/L,
August 1970), As a result of this recommendation, V,A, Konshin (IAEA/NDS)
together with M,G, Sowerby (Harwell) have underiaken z thorough review and
evaluation of the avcilable Pu~239 capture to fission ratio datas in the
energy range above 100 eV, The energy region below 100 eV has not been
considered in *this review becasuse this energy range cannot be divorced
from & discussion of individual resonance parameters, and the date at
thermal energies have recently been considered in detail,

This review paper, which will be published in the Atomic Energy Review
(possibly in September 1971), consists of a thorough analysis of the avail-
able experimental data, their interpretatior end an evaluation of "alpha',
The resultant sey of evaluated "alpha" values, between 0.1 KeV and 1 MeV,
will be arrived a2t by the authors as a result of detailed congiderations
of each experiment and extensive consultations with ail the other "alpha'-
experimentalists involved, 4 pre-publication draft will be issued es
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report INDC(NDS)-32/L at the time of the INDC meeting.

E.4.d. Status of v (E) data

Following the recommendations of the IAEA Consultants Meeting
on v values for fissile nuclides held in Studsvik, Sweden, in June 1970,
confirmed at_the last INDC Meeting in Vienna, NDS has cont1nued its com—
pilation of v velues in order to include in its review all those isotopes
not yet considered in the preliminary review by Konshin and Manero,
INDC(NDS)-19/H, submitted to the above meeting.

The new data t;ken in consideration in this review are:
a) Energy dependent values of v for Th-232, U-234, U-236, U-238 and Pu-240.
b) Thermal values for all the isotopes from Th-232 to Cf-252,

c) Average number ‘6f delayed neutrons as a function of energy for all
the fissile nuclei,

d) Up-dating of the information on vy for spontaneous fission,

For all these isotopes, for which energy dependent values of v exist,
a weighted least-squares orthogonal-polynomial fitting (see paragraph
B.4.f) was applied in order to get the best fit to the experimental data,

Only in the case of U-235, U~238 and Pu-239, for which the amount of
experimental data is large and covers the whole energy range from thermal
to 15 MeV, was a higher degree fitting justifiedy for the remainlng
isotopes so few data are available that only a linear fit appeared to be
justified,

In the case of U-238 and Pu-239 the experimental data between thermal
and 15 MeV are well represented by a 3rd degree polynomial; for U-235
the fitting confirmed the exjistence of a structure in the low energy
rag'lon.

It should be mentioned that the actual values of the fitted para-
meters are strongly linked to the absolute values of the standards used,
i.e, the spontanecus v for Cf-252 and the thermal values of the mein
fissile isotopes. For the moment more #eliable values for these quantities
are those given in the review of Hanna ¢t al,, because no new experimental
values have been published since then, ‘It should be mentioned in this con-
text that de Volpi has started & revisidn of these fundamental fission
parameters and that his provisional values are ahout 1% lower than those
of Hanna et al,

This review will be published by NDS as report INDC{NDS)-34/L.
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E.4,e. Prompt Fission Neutron Spectra Review

In response to recommendations by EANDC and INDC a start was
made during the last quarter of 1970 on the review of the prompt fission
neutron spectra for the U-2135, Pu-23%9 and Cf-252 isotopes. Initially
this entailed a thorough literature search and sending out requests to
authors for the experimental data, because of the non-availability of
these data in the centres, Unfortunately only a small number of experi-
mental data sets was received upon these requests; a considerable portion
of the rest does no more exist, The literature search is practically com-
pleted and a few more data sets were taken from the literature, The
reason for collecting these data is that it is hoped that by combining
the different data sets, enough poinis may be available to apply inte-
gration techniques and obtain the average spectrum energy independently
of any assumptions as to the spectrum shape,

This integration procedure, consisting of a series of consecutive
computer calculations, required a certain amount of programme development,
Although reasonable progress has been made, several problems still remain
to be solved before a reliable figure for the average energy can be given,
Because of the larger abundance of data available for U-235, it was selec-
ted to be used as the test case for this programme, After the successful
completion of the proposed calculations, this procedure will also be
applied to Pu-239 and Cf-252 data,

The results of the above calculations, and a collection of the rele-
vant information on all published experiments, for the three considered
iso*tores ars expected to be published (INDC(¥DS)-35/L) as a review to be
presented at the consultants meeting on this subject in August 1971 in
Vienna,

E.4.f. Pission Threshold Reactions

As part of its general objective to survey important data needs
in specific fields, the NDS has performed a preliminary review of three
fission threshold reactions of particular interest to reactor radiation
dosimetry and of relevance to the discussion of the discrepancy between
differential and integral determinations of prompt fission neutron spectra,

The experimental fission cross-section data of U—238, Fp-237 and
Th-232, published up to the end of 1970, have been reviewed and analyzed
between their reapective thresholds and 20,0 MeV, A statistical analysis
of these data, performed with 2 Weighted Least-Squares Orthogonal Poly-
nomial Fitting computer programme, has yielded point-wise cross-sections
with associated uncertainties based on a 95% statisticai confidence level,
An approximate calculation of the fission spectrum weighted average
Pission crose-section values of U—238, Np-237 and Th-232 and their uncer-
tainties was performed with the point-wise data obtained from the fitting
procedure, Compared to most of the published data, the fission spectrum
integrated cross sections are lower, This could possibly reflect too low
a o, (U-235) curve used in the normalization of the conaidered threshold
reactions,
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A more thorough analysis of these data, including the latest data,
in particular the Karlsruhe measurements by Cierjacks, is planned to
be performed and published as INDC document IKDC?NDB) 36/L in the course
of this year,

E.4.8. Thermal date of the main Pu isotopes and their fission products

The IAEA Division of Nuclear Power and Heactors convened in
Vienna, 21-25 June 1971, a Panel on "Plutonium Recycling in Thermal Power
Reactors" The NDS was inV1ted to present a review on the nuclear charac-
teristics of the main Pu-isotopes in a thermal reactor spectrum, including
the nuclear charectsristics of the main fission products, For this pur-
pose the NDS prepared a compilation of relevant evaluated data and most
reocent experimental data together with a dbrief discussion of the main
sources of uncertainties, Copies of this report are made availableé to
INDC Members; it will be published as report INDC(NDS)-40/U end in the
proceedings of the above panel,

E.4.h, Fitting Programme used in NDS reviews

The computational tool which has been applied to all of the
reviews performed to-date by NDS (see sectionse E.4,b through f, above),
is a "Weighted Least-Squares Orthogonal Polynomial Fitting Programme,
which had heen developed and used at CBRN, Geneva,

This programme, written for the IBM 7090 computer, and adapted to
the IARA IBM-}GQ/3O allows for statistical fitting of experimental data,
together with their errors, yielding "best value" curves of the fitted
data together with an estlmate of point-wise and regionsl statistically
determined standard deviations based on any desired confidence level,

One essential feature of this programme, is that it uses orthogonal poly-
nomiale all~wing a high degree of fitting (up to degree 40) without ex-
cessive use of computer time,

Although statistical fitting progremmes, such as the one used in
this analysis, are powerful tools for efficient and rapid proocessing
of experimental data, -one must realize that a -statistical approach
dealing not exolusively with statistical errors sometimes disregards
and often does not do justice to the udderlying physics. Furthermorse,
these methods treat the uncertainties attached to the data, whether
their origin ie systematic or random, in a purely atatietical way.
The situation is aggravated more in that the data, and specifically
the uncertainties. assigned to the data, are not always specified by
the authors as being either systemetic or statistical, at best one
single error is usually given,
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List of Current Liaison Officers to the INDC
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STUDY GROU? LESTING ON THE UI'ILIZATION OF LOV ENERGY ACCELERATORS IN
LATIN AYERICA, RIO DE JANEIRO, 15 ~ 19 KARCH 1971

List of Participants

BRAZILs ARGENTINA

J+ Goldemberg, Univ. de Sao Paulo H.M. Antnez, Ceniro Atémico Bariloche

A. Yoreira, CBPF, Riy de Janeiro H. Meckbach, Centro At6mico Bariloche

A. Pinho, Pontificia Universidade E. Pérez Ferreira, CKXEA, Buenos Aires

. Catolica do Rio de Janeiro M. J. Sametband, CKEA, Buenos Aires

0. Sala, Univ. de Sao Paulo E.E. Smolko, G4, Puenos Aires

N.V. de Castro Faria, PUC, Rio

B. Patnaik, PUC, Rio CHILE:

;: g:ng;‘rgﬁl’i‘é;;;‘o Rio J.L. Romero, Univ. de Chile, Santiago
! ! J. Zamudio, Univ. de Chile, Santiago

A.¥. de Oliveira, CBPF, Rio
R.P.A. Funiz, CBPF, Rio
R. Douglas, Univ. de Sao Paulo

T.W. Conlon, Univ. de Chile, Santiago

E. Hamburger, Univ. de Sao Paulo COZOMBIAs

I. Cunha, Uaiv. de Sao Paulo J. Herkrath, Universidad de Yos Andes, Bogota

F. Zawislak, Univ. Federal do

(Porto AlegeRio Grande do Sul PERUs

J.C. Valadao, Instituto Militar . . : : i ‘e
' de Engenharia, Rio V. Latorre, Univ. Nacional de Ingenieria, Lima

CLAF:
KEKI00: R.B. da Costa, CLAF, Rio

J« Calvillo, Inst.PoliieciMac.,MNex.D.F. D.V. Ferreira, CLAF, Rio
k. Lépez, Univ. de Guanajuato

M. Kazari, UiAH, Kexico D.P, USAEC, Rio Branchs
J. Rickards, UNAE, Kexico R. WHilcox, American Fmuassy, Rio
UKs - " USAs |
G. Dearnaley, AERE, Harwell J.R. Boyster, Science Applic., La Jolla, Calif.

R.B. Leachman, Xansas State University
UNESCO:

A. Forti, Paris ¥ROs

K~ H. Lindenberg, Bahn-Keitner Inst., Berlin
- JABAs
8. L. Fhetstone, Vienna
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List of Acceleraiors in Latin Arerica

(Expected to be in use during 1971)

ARGEITINA

I. Centro Atomico Bariloche, Comigion Nacional de Fisica,
San Carlos de Bariloche

l. Linear Accelerator 15-25 KeV electrons
2. Van de Graaff 0.5-2 keV (+) to operate in 1971
3. Cockcroft-Walton 30-380 KeV (+)

IT. Comision Macional de Energia Atomica, Buenos Aires

1. Synchrocyclotron 14 keV p, 23 MeV 4, 55 HeV alpha
2. Cockcrofi-Yalton 1.2 KeV 4

BRAZIL

I. Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro

1. Linear Accelerator 5-~32 lieV electrons

1I. Escola de Engenharia de Sao Carlos, Sao Paulo

1. Lincar Accelerator 2 eV clbcirons
IXI. Pontificia Universidade Catolica, Rio de¢ Janeiro

1. Van de Graaff (i) 0.5-4 KeV({1)l.5-3.0 MeV electrons
IV. Universidad de Szo Paulo, Sao Paulo

1. Linecar Accelerater, 50 leV electirons

2. Betatron 22 FeV electrons

3. Tandem Van de Grazaff (IEC, 3§st$ge), 32 FeV Py eee
4. Van de Graaff, 3 leV, p, 4, "He , 'H

CHILE

I. VUniversidad de Chile, Santiago

1. Isochronous gyclotron 2~10 eV p, 1.5-5.5 MeV 4, 6-16 ¥eV alpha,
10-16 eV “He
2. Cockcroft VWalton 300 XeV (+)

1. Centro Tuclear de lexico, Comision Nacional de Energia Nuclear, Kexico D.I.

1. Tandem Van de Graaff (EN), 12 MeV Py ses

I1I. Instituto de Fisica, Universidad Vacional Autonoma de Mexico, kexico D.F.
4
1. Dinamitron 0.5-2.5 eV, p, d, 3He, fle
2. Van de Graaff, 2 leV electrons

3. Cockeroft-lalton 150 keV (+)

JII. Universidad de Cuanajuato

1. Van de Graaff, 0.5 eV elecirons
IV. Instituto Poliiecnico Yacioral, lexico D.F.

1. SAKES Neut. Gen., 150 ¥KeV (+)

RADIOTHERAPY MACHDNES EXCLUDED
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RECOMMENDATIONS FROM THE PARTICIPANTS OF THE
STUDY GROUP MEETING ON THE UTILIZATION OF
LOW ENERGY ACCELERATORS IN LATIN AMERICA

INTRODUCTION

The participants of the Study Group Meeting on the

Utilization of Low Energy Accelerators in Latin America consider
it necessary to maintain and reinforce programmes of basic and
applied research involving the use of accelerators. This is
important mainly because:

1st,

2nd,

The use of such installations opens a wide field of research
not only in studies of nuclear problems, but also in atomic
physics and other spacific subjects,

The use of techniques and methods applied in reasearch pro-
grammes with accelerators has allowed the preparation of
personnel whose training is particularly important to the
development of modern technology.

The participants consider that this meeting will have

accomplished one of its most important objectives if it stimulates
a regional cooperation in Latin America for the use of accelerators,
as vell as a more efficient use of existing installations,

B -
I -

1.

3.

4.
5

RECOMMENDATIONS

RECOMMENDATIONS TO THE INTERNATIONAL ATOMIC ENERGY AGENCY

To maintain and reinforce the already established relations with the
Latin American Centre for Physics. In view of the success of this
meeting, the partieipants suggest that joint programmes be established
between the International Atomic Energy Agency and the Latin American
Centre for Physics in the rnear ruture,

To co-sponsor with the Latin American Centre for Physics regular
meetings of accelerators users in Latin America, The next meeting
should be held in two years,

To endorse fellowships for Latin American graduate students in fields
requiring the use of accelerators,

To aponsor visiting experts in the use of accelerators,

To help establish channels for expediting transit of scientific
equipment through customs of the Member States, and for simplifying
the procedures required by govermments for scientific personnel
entering or leaving the countries,
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¥uclea» Data for Reactor Radiation Yeasuremenis

Regarding cross seciion datz on neutron reactions used in
reactor dosimetry and other relevant nuclenr data, the Yorking Groud

noted that :

g) There are discrepancies z2néd gaps in the exr»erimentazl informations
b) Different values for evaluated data =2re used in various laboratories;
c) At present, no reference set of nuclear data has found general

acceptance.

In order to improve the situation, the Yorking Group recommends
to the TAEA to take aporoprinte stevs in order 4o arrive at inter-
nationally accentable reference values for those neutron reactions
of primary imoportance for rediation effects investigations in nuelear

reactors.

In a first approach, the Nuclezr Data Section of the IAEA should
prepare a Status Report on Meutron Cross Section Data, commonly used
in reactor dosimetry and irradiation.effects investigations and dis-
tridute it three months before the next heeting for the MNembers of

the Working Group, and Subgroup I.

This Status Report should serve as a basis for the preparation
of recommendations and estadlishing priorities for further experimenial
and evaluation work. The list of dats to be covered-should 2e based
on relevant information submitied <0 this meeting of the “orking Group

and should be checked by Yr. P. ¥3s and W. Zijp.
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2,

3.

4.
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Provisional Agenda

-Por the IAEA Panel on
Noutron Nuclear Data Evaluation

Evaluation activities in Member States, important evaluation needs
and the assessment of these needs '
Status and quality conirol of evaluations:

A. Status 6f existing evaluated data libraries

B. Quality control - format, consistency and physical checks ~
influence of macroscopic experiments and adjustments to
evaluated date sets

Basic rules of neutron nuclear data evaluation:

A. Comparison of experiments and the criteria used to
characterize agreement

B, Handling of discrepant experimental data

C. Weighting and fitting procedures

D. Reference standards used in evaluation

E. Documentation of evaluations

F, Assessment of the errors of evaluated data

Bstablishment of computer libraries of evaluated data and associated

computer programmes:

A. Formats, editing and user programmes

B. Practical problems of representation of evaluated date

C. Technical problems connected with the exchange of evaluated
data libraries ~ conversion from one format to another

Bole and efficiency of nuclear itheory in evaluation

I. Resolved and Unresolved resonances:

A. Present status and formalisms used

B. Experiences, limitations and achievements in the application
of theory to Tesolved resonance evaluation

C. Energy and spin dependence and systematics of average
resonance parameters

D. Importance of resonance interference and intermediate structure
in fission on the Doppler effect

E. Representation of resolved and unresolved resonance data
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II,  Statistical, Optical and Direct Interaction Models:

A, Availability, quality of and estimated computer time for
computer codes

B, Physical adequacy and convenience of data representation
C. Comparison of computer codes ~ possible reasons for discrepant
results

International cooperation in evaluation, coordination of evaluation
activities and possible improvements in the intermational exchange
of evaluated datae.
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INTERNATIONAL ATOMIC ENERGY AGENCY TELEPHONE : 51:;;;
AGENCE INTERNATIONALE DE L'ENERGIE ATOMIQUE

MEXAYHAPOAHOE ATEHTCTIBO NNO ATOMHO# 3HEPIrUH
ORGANISMO INTERNACIONAL DE ENERGIA'ATOMICA CABLE INATOM VIENNA

TELEX . 01-2643

KARNTNER RING 11, P.O.BOX 590, A-1011 VIENNA, AUSTRIA

INREPLY PLEASE REFER YO
PRIERE DE RAPPELER LA REPERENCE-

11 May 1971

Dear

In accordance with ths recommendation of the International
Huclear Data Commitiee, the International Atomic Emergy Agency will
convene a panel of experts on the subjeot of Neutron Nuclear Date
Evaluation at the Agency's Headquarters in Vienna from 30 August to
3 September 1971. The objectives of the panel are to review the
methods, quality and present status of neuiron nuclear data evaluation
as well as to examine the basic requirements and problems associated
with establishing and exchanging evaluated neutron data Iibrarles.
The panel will be asked to report to the Director General of the Agency
on the current status of the topics discussed and to recommend guide-
lines for the Agency's future programme in this regard. The Provisional
Agenda for the panel is attached, *)

For the first item of the Provisional Agenda, the Nuclear Data
Section will prepare a review of the neutron data evaluation activities,
the important evaluation needs and the assessment of these needs in
Member States., The success of this review clearly depends upon the
relevant information being made available to the Agency. In this con-
text we would greatly appreciate if you could complete the questionnaires
in Annexes I and II and supply any other pertinent information on the
evaluation activities and/or evaluation needs in your country., If you
are not in a position to supply us with the relevant information, we
would greatly appreciate if you forward this letter to the appropriate
person?:) for action.

So as to allow sufficient time for the completion of this review
prior to the panel, we would urge you to send us your reply as soon as
possidble so as to reach us not later tkan 9 July 1971. If you need any
further clarification regarding the contents of Annexes I and II, please
feel free to contact us immediately,

Thanking you for your cooperation,

Yours sincerely,

Enclosures ‘ (3/1'

JeJ. Schmidt, Head

Nuclear Data Section

Division of Research
and Laboratories

*) for provisional agenda
see pp. 45-46 (App.D)
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Annex 1

I, Review of the Important Neutronm Data Evaluation Needs and the
Aspessment of these Needs in Member States

The information required under th.s item is related to the
following four questions:

1. Bow does your country go about identifying its neutron data
evaluation requirements ?

2., Who are the users of evaluated neutron data in your country ?

3. How far do the existing evaluated neutron data libraries
meet the needs of the users in your country ?

4, For those Member States that do not have a neutron data
evaluation programme, what are the needs for such data in
youxr country 7
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Annex 11

II, Review of the Neutron Nuclear Data Evaluation Activities
in Kenber States

Uhdor this iten 1ntormation related to four basic questions is
requireds :

'ifJ~Tﬁg¢noutron data evaluation work in progress at present and
that which will bde started before the end of 1971 ? -
(Specimen reply given in Table II, 1),

2, - The computer programmes and codes availablo ? - (Further
..  specifications given in Table II,2).

- 3« The Laborstories/lnatitutos involved in the evaluation
" effort (Tebles II.1 and II,3); the organization and co-
ordination of the evaluation work between these Laboratories/
Institutes (Table I11.4) and the total ‘manpower available for
the evaluation effort (Table II,3) ?

4, Does your country collaborate bilaterally or multilaterally,
~with other States in co—ord:nating, organiging and performing
evaluations ? If so, please indicate in what form (e,g.,
contracts, committees newsletters) and on what subjecta does
" this collaboration nanlfest itself,
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Table 17,1

(11)

Work in Progress (1) and Work Planned during the next 6 months,

Nuclide Cross Section Type Energy Range Evaluators?
Names

Laboratory)

Pu-239 (1) s, 3, o, Thermal - 15 MeV]e.seus (oa.)

U-2138 (11) All reaction types 1 KeV ~ 20 MeV  {uveeae (ose)

A“—lg? (II) g 1 Kev - 10 HeV sesosee (-to)

n,Y
Na (1) A1l reaction types 1 KeV ~ 15 MeV  |iveeee (oae)
Fission Products O'n Y 1 KeV - 10 MeV csones (o..)
?
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Table IX,2

¥hat computer facilities are available for performing
evaluations and for handling evaluated data libraries ?

What evaluated neutron data libreries are used in your
country and what are their formats ?

What are the contents of these libraries ?

- What computer programmes and calculational codes are

available for:

J. BEveluated data handling (e.g,, checking, editing,
updating, etc.) ?

2. The analysis and calculation of cross-sections ?

3, Format conversion from one evaluited data lidbrary
to another ?
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Table IT.3

Laboratories/Institutes Involved in the National Evaluation Effort

and the Manpower Availsble 4o Support this Effort

Laboratory/Institute Total Manpower Available
for Evaluation
{(man-months of post-graduate staff)

et present in 1972
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Table 1I1.4

Orgenigation and Co-ordination of National Evaluation Effort,

The chart below gives a schematic outiine of a possible organization
of 2 national neutron data evaluetion programme, We would appreciate
it if you could draw up the chart valid for your country.

Data Centre
__ — — 7 7] supplying bdasic
& experimental
- data
/
~
f.aboratories

verforming
evaluations

Sub~-Group

\Yk ’,/1‘//” to define
Co-ordinating ///;7’/’ evaluation needs
Committee
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2,
3.

4.
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First lleeting of the Interanstional Working Group
on the Compilation, Lvaluation and Dissemination

of Tuolear Structurs awl Reaction Data

AA w0 DB T owy 1972

PROVISIONAL ACENDA

Opsniﬁg and znnovncenents
Organization, goneral data scope, iitle of the Horking Group, etc.

Yeeds in the user communitics

a) Status of surveys of nceds; kind, depth and form of the
needed informationy first resultes and conclusions

b) Prioritiesj particularly high priority needs.

Compilation of experimental data

a) Current stztus of compilation ectivities including scope
and depth of compiled data and related information; level
of computer use, available staff and funds, etec.

b) Fewusibility of extending the collaboration on the collection
of data and related information from experimentalistis

c) Needs for agreemenis on formais for exchange of compiled
data and related irnformation and possible woays of implementation

Evaluation

a) Current status ol evaluation work, including manpover, equip-
ment and funds availalle f{or thz purpoec. Special atiesntion
ghould be given to those phases of the cvaluation works, vhich
are the preatest "mechanicel" cbstocles, and which are poten-
ticl ficlds of improvements in a cocperative cffort,

b) Evaluatiion methods, criteria and dccursniation.

¢) Feasibility of compatible conputer forwmats and files for
evaluated data.
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6. Recommendation to authors, editors apnd journal reviewers re-
gaerding requirements on content of publications on miuclsar
phyeics experiments.

7. Digsemination; optimization of information transfer boetween
miclear data centrss and users.

8. Feasibility of a "Non-neutron CINDA",

9. A prosram for longer-term (meaning at loaot a couple of yeara)
activities of the Working Group; to-take full acccunt of the
vecdotinendations of the Ncv. 1970 Consultanta Meeting as rovised
at this mecting.

10, Summary of aections and recommsndations
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INTERNATIONAL ATOMIC ENERGY AGENCY TELEPHONE ';lz:;;;
AGENCE INTERNATIONALE DE L‘ENERG!E“ATOMIQUE TELEX 012645
MEXIZVHAPOOHOE ATEHTCTIBO MO ATOMHOHW 3HEPIYUHU

ORGANISMO INTERNACIONAL DE ENERGIA ATOMICA CABLE INATOM VIENNA

KARNTNER RING 11, PO BOX 590, A-1011 VIENNA, AUSTRIA

IN REPLY PLEASE REFER TO

PRIERE DE RAPPELER LA REFERENCE 23 Octo_ber 1970

Dear Sir,

At the last meeting of the International Nuclear Data
Committese (INDC) which acts as an advisory body to the Dirsctor
General of the Internatlonal Atomic Energy Agency (IAEA) on all
matters pertaining to nuclear data, the role of basic¢ nuclear
data in the technical development of nuclear fusion reactors was
discussed, The Committee felt that it would be particularly
helpful if it could be supplied with more specific definitions
and priorities of the actual nuclear data needs for fusion reactor
development, with particular reference being made to the merits of
the existing neutron data request lists which have, to-date, been
primarily oriented towards the data needs for fission reactor re-—
gsearch and development,

Such a list of needs could serve to stimulate further experi-
mental effort, internationally coordinated by the IAEA, towards
performing those measurements on nuclear materials for which
existing data are either inconsistent, incomplete or unknown, In
addition, it could also serve the purpose of initiating reviews
and evaluations for those clagses of data regarded as being of
prime importance,

In this context, we would find it particularly helpful if you
could provide us with your comments on, as well as a list of, such
present and future data needs, and at the same time refer us to those
geientists in your country who are actively engaged in fusion reactor
research in which nuclear data play an important part,

The views on and lists of specific data needs which are trans-—
mitted to the Agency in response to this enquiry, will be submitted
to the next meeting of the INDC, July 1971, following which the Com-
mittee mey arrive at specific recommendations, which could then lead
to actions along the lines referred to above, We would be grateful
if you could send us your reply by 15 December 1970, so as to allow
both the Agency and the members of the INDC sufficient time to assess
the situation in preparation for the July meeting of the Committee,

Looking forward to your reply,

Yours sincerely,

Alex Lorenz
Nuclear Data Section
Div, of Res, & laboratories
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List of distribution for letter on fusion data from A, Lorengz
of 23 October 19701

Name Address Country

Dr, C.N, Watson-Munro School of Physics Australia
University of Sydney
Sydney

Dr, P, Hubert Centre d'Efudes Nucléaires Prance
B.P, Wo 6
92 Fontenay-aux-Roses

Dr, G. von Gierke Institut fir Plasmaphysik F.R.G.
8046 Garching, Miinchsn

Dr, B, Brumelli CNEN, Laboratorio Gas Ionizzati
Frascati, Rome : Italy

Dr. K, Uo Plasma Physics Laboratory Japan
Kyoto University
Kyoto

Dr, C,M, Braanms FOM Institute for Plasma Physics
Ri jnhuizen, Jutphaas Netherlands

Dr, B. Lehnert Kungl, Tekniska Hogskolan Sweden

Inst. £6r Plasma Physics
Stockholm 70

Dr, R.S. Pease UKAEA,‘Culham Laboratory U.X,
Abington, Berks,

Dr. Roy Gould USAEC, Division of Research USA
Conirolled Thermonuclear Research
Washington D.C, 20545

Acad, L.A, Artsimovich Xurchatov Institute of USSR
Atomic Energy, Moscow
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Research Centract No, 995/7C,

The following information will be collected on each asssy technigue:

4.
Se
5.
T
8.

10,
1.
12,

developed for nuc’ear raterials agsay include:

Te
2.
3.
4.

e

R

6.
7.
8.
9.
10.
11,
12,

Physical principles of the measurement;

Fissile material under assay;

Range of gram quantities of materials in samples arnd corresponding

precision attained in analysisg

Physical and chemical form of the sample;

Composition cf the other material present;

Rorogeneity of the sample;

Principle sources of background encountered;

Self-shielding problems for neutrons and/or y-rays;

Container {or sample) size and compositions

Standards needed:

Quantity of material handled on a product tasis with the instrument;

Qthers,

In addition, the assay techniaques which have been used or are being

Measurement of characteristic X-rays;
a-particle counting and a-spectrescopy;
Passive y-scans -Nal-detectorsy
Passive y-scans - Ge(Li) detectors;
Passive y-scans - Si(Li) detectorsy
y-ray attenuations

Neutron zttenuation

Neutron self-irndicationg

Calorimetrys

{a,n) neutron analysis;

Fission neutron coincidence analysisg

Interrogation with radiocactive sourcesg

Cf-252, Poli, PuBe, SbtPe, PoRe:

H H

Sebthreshold neutron irterrogation, electron sourceg

Subthresrold neutron inferrogation, positive jon sources

14 ¥eV neutron source, delayed nenutron yieldj

Delayed neutrorn kinetics method,
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AGENCE INTERNATIONALE DE L'ENERGLE ATOMIQUE
MEXAYHAPORHOE ATEHTCTBO IO ATOMHOR 3HEPIUH
ORGANISMO INTERNACIONAL DE ENERGIA ATOMICA

APPENDIX {
TELEPHONE - 51 43 11
52 4% 2%
TELEX : 02-2643

CABLE. INATOM VIENNA

KARNTNER RING 11, P.O BOX 590, A-101} VIENNA, AUSTRIA

1N BEPLY PLEASE REFER TO
PRILAE DE RAPPELER LA AEFERENCE

DAT/343 14 May 1971

Dear Colleague,

During the first half of 1970, & survey was made of the needs
for accelerator targets and samples for muclear data-experiments
(our first letter was sent out on 10 December 1969), The results
of this survey, as presented to the International Nuclear Data
Committee (INDC), showed clearly that some remedial action is called

for. As a consequence the Nuclear Data Section of the TAEA is try-
ing to find ways and means to support the acquisition of such tar-
gets and samples, whenever applicable on a loan basis.

We now have reason to believe that ‘some limited means will be
made available already 1972 to start a small programme for this
purpose. In accordance with their recommendation adopted in 1970,
the INDC will review all requests in this programme. The adopted
policy and procedure are given in the enclosed document. If you
(or anyone else at your Institute) find it impossible to acquire
samples or targets in other ways you are invited to submit a re-
quest listing your needs. Such a list should be given with as much
pertinent information as possible, and should particularly contain
in detail:

1. The purpose for which the targets are needed. This should in-
clude a short descr1p§1on of the experiment, as planned, its
time-scale and perhaps a reference to any related published
work. Projected accuracies of results may be important in the
review of the requests.

2. The type of facility at which the experiment will be performed.
3. The desired specifications and/or range of tolerable specifica-

tions of the required targets. Note partlcularly for sample and
for backing:?
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a) geometrical specifications
b) chemical specificatiohs

whenever possible.

4. The financial arrangements made (funds granted or applied for)
in support of the experiment, Indicate also specifically whether
or not the funding of the samples is expected to present a pro-
blem; often the currency appears to be a greater problem than
the funds.

In view of the very limited means available, the requests will te
carefully screened, and some criteria which will be used by INDC
have been indicated in their pclicy recommendation. Briefly, this
means that preference will be given to measurements related to
urgent needs in applied nuclear science and technology. For neutron
data it is suggested that experimentalists consult the following

_two documents which are implicitly referred to in the enclosed
document:

~ RENDA: EANDC 85 "U" (April 1970)

- Non-EANDC request list for neutron nuclear data measure~
ments (to be published during the second half of 1971).

It should be pdinted out that INDC will only consider requests
submitted through the competent Government authority to the IAEA,
In the interest of a rapid handling of the requests, the requestor
should simultaneously send an information copy directly to the
Nuclear Data Section of the IARKA,

The next meeting of the INDC will take place in Bombay,
12 - 16 July 1971, and it would be advantageous, 1f we could have
at least preliminary information as Soon as possible.

Yours sincerely,

Mk
Q__..—-.&\_
Leif Hji8rne
Nuclear Data Section

Div. of Research and
Enclosure Laboratories
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FINAL RECOMMENDATION FROM THE INDC
February 1971

Recommended Pglic hand‘ Procedures
or the
Handling of Requests for Targets and Samples

for
Nuclear Data Measurements

A. Policy for Fvaluation of Requests

The requests may be classified into three categories as follows:

Category A: Requestis for targeis and samples needed for nuclear
data measurements corresponding to priorities 1 and 2
in the current carefully examined and approved neutrpn
data measurement request lists (e.g. RENDA) and to
first priority data requests (as defined below) for: ',
the scientific and technical develonment in areas such
as safexuards ani nuclear fusion.

EE:EQOEZ B: Requests for targets and ramples needed for nuclear
- data measurements corresponding to lower priority
‘ requests in the request listgs and subject areas men-
tioned in Category A, and to less urgent data needs
. for applied nuclear purposes.

Categogy C: Regquests for targeis and samples needed for nuclear
data measurements not covered by Categories A and B.

Requests in Category A, and in exceptional cases also in Category B,
should be considered for direct funding or other applicable support
by the IAEA., Requests in Category C, and normally also in Category
B, should not be considered for direct funding.

For inclusion in Category A there can also be considered other

sub ject areas in the general field of peaceful uses of nuclear
energy of vital interest to the program of the TAEA, The inclusion
of high priority reauests for data for such a subject field in
Category A can be made by the IAEA contingent upon the recommenda-
tion of an advisory body. Appropriate priorities explicitly de-
fined and vouched for by such an advisory body as well as the
careful examination and approval of the data requests by the same
or other advisory bodies will be a prerequisite for the inclusion.
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A1l requests will be considered and carefully evaluated by the
INDC. Regarding those requests which c¢annot be funded or other-
wise supported directly by the TAEA, suggestions may be given
by INDC members to the requestors as to other possible methods
for the procurement of targets and samples. The TAFA should
asgist the requestors in this procurement by correspondence, if
necessary.

Procedure for Evaluation of Heguests

In order to be considered by the TNDC, requests for targets and
samples should be submitted formally through the cognizant Govern~
ment authority to the TAEA., The Nuclear Data Section of the TAEA
is asked to take the appropriate steps to ensure this and to keep
the INDC members informed.

The requests should be categorized ana compiled by the Nuclear
Data Section and sent to the members of the INDC by the Scient:ific
Secretary. This should be done on a quarterly or half-yearly
basis, depending on the number of requests.

The members of the INDC should convey their comments to the Chair-
man of INDC within a period of two months and send copies to the
Executive and Scientific Secretaries of the INDC,

The Scientific Secretary should prepare a summary report, including
draft recommendations, and circulate it to the INDC members, after
consultation with outside experts, if necessary.

The Chairman of the TNDC will submit those recommendations, on which,
in his opinion, a consensus has been reached, to the Director General
of the TAEA, Other cases should be taken up at the following INDC
meeting.

?
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REGIONAL FIELD TRIP TO EASTERN EUROPEAN INSTITUTES

Pollowing the field trips of NDS representatives to Asia and
Australija, and South America in 1968 and 1969, a regional field trip was
undertaken by H.D, Lemmel (¥DS) to the following nuclear physics labora-
tories in Eastern Burope, during the month of November 1970:

Czechba]ovakia: Nuclear Research Institute, ReZ near Prague

Polands Institute of Fuelear Pesearoh Swierk and Warssaw
Institute of Nucleaz Physics, Cracow

Hungarys Central Research Institute of Physics, Budapest
University Institute of Experimental ysics
and Institute of Fuclear Research, Debrecen

Romanias Institute of Atomic Physics, Bucharest
Bulgarias Institute of Physics, Sofia
Yugoslavias Institute "Boris Kidric", Vinéa near Beograd

Inetitute "Ruder Boskovic", Zagred
Institute “Jozef Stefan", Ljubljana,

At each of these institutes 2 seminar talk was given on the
activities of the NDS and on the international cooperation and information
exchange in the field ¢of neutron data, The various groups working in
nuclear aciences were visited in order to see their experimental facilities,
to discuss their nucleer prysics research work snd poseit’e reglonal co-
ordination with other groups, and to investigate which activities of the
Nuclear Data Section should be intensified to become most beneficial to
their scientifioc work, Although CINDA, CINDU, DASTAR, TNDC-documents etc,
were generally kﬁbwn and used, it was evldent that the personal contacts
stimulated many scientists to make more use of the services of the Nuclear
Data Section, It was considered most regrettable that CINDA could no
longer be distributed free of charge,

BRENDA and any other reguest-ligts to be prepared and/or distributed
by the Buclear Data Section, are considered everywherc as most important,
In many 1aborator;es fundamantal nuclear physicists do no longer receive
support for their work unless they can prove that their measurements are
needed dirvectly for some applications, The Request Lists can provide this
justification and are therefore an assential bdasis for the continuation
of nuclear data meassurements in many inatitutes, A general feeling was
expressed that the Request List documents should get wide distribution
and should remain free of charge, There was much interest in Request Lists
for da*ta needed in othér fields of nuclear technology such as fusion,
safeguards, etc., whioh will give them further guidance and justification
for their research programme,



- 64 - APPENDIX J,
page 2

There was also considerable interest in an international exchange
system for nuclear date other than neutron data, such as nuclear spectros-
copy, charged particle and photon-reaction data, Some institutes expressed
their willtingness to participate in an internationzl compilation and ex-
chanpge system for nuclear speciroscopy data if such a system is to be
crested,

In many East Buropean laborateories experimental groups are specialized
in measuring (n,p) and (n,a} data at 2 MeV and 14 MeV. Many data of this
type are not yet sufficiently well known but urgently needed in the energy
range of 100 keV *to a few MeV for iwo purposes:

(a) for stability calculations of reactor materials,

(v)  for dosimetry and flux measurements with threshold detectors,

The coincidence of such data needs with the existing research activi-
ties in Wast Burcpean institutes makes the situation particularly favour-
able for the Agency o organize a regional cooperation,

The multilateral wishes for closer regional cooperation became also
evident from the project which isc under study at UNESCO; this project
would support 2 regional research centre for neutron physics research
to be situzated at Zagreb, There were also sugrestions from Hungary and
Romania 1o organize a summer school for which some supnort of the Agency
wag requested, In narticular Homania proposss a summer school on "Nuclear
Data for Reactors" which could be most suitable to itensify the regional
cooperation in this field,

In {he courae of the Tield trip purticularly fri1itful contacts were
established with respect to dnta evaluation activities and the usage of
evaluated data, The institutes at Pudapest, Belgrade and Bucharest re-
quested and received the XET -3 2, and the YK-file rs far as this has
been released to the NDS: reguests for the ENDF/B-file were also re-
ceived from these countries, Ponland and Cvechoslovakia requested and re-
ceived selected evaluated A2tz sets, #1171 of these rcoun‘ries have some
reactor calenlation projects, often geverely Timited by too small computers,
Severzal times it was renquestad that the DS should no*t sanly itrsnsmit files
of evaluated microscopic data, but also provide gets af group cross-— .
sections calculated from these files, hecause the availebl2e computer faci-
lities are oftern not sophisticated enouch to perform such calculations,

Larger projects exist in ¥ungary, Yugoslavia and Ronania, where better
computers (CDC and TBM) are available and direct cooveration with Karls-
ruhe and other Yest~Buronean laboratories exists, Some activities arvre:

in Budapest a groun [Pigrher ¢* al,) is doing flux measurement in reactors

ueing thresheld-, resonanee~ and fisston-detectors, The required cross-
sectiong are being evaated nising experimental data retrizvals proviied
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through the NDS, The resulting evaluated data library is made available
to the NDS, The relevant unfolding computer programmes are made avail-
able to the ISPRA programme library, Another zroup at Budapest (Vertés)
is calculating group constants (26 group Abagian set) from evaluated data
files provided through the WDS,

At Mebrecen, Hungary, sys*ematics of total evastic and total non-
elqgtic cross-sections at 14 MeV are heing evaluated (Csikai), and rele-
vant experimental data reirievals were provided through the NDS, 1In
Buchares® a laboratory for nuclear data was recently created within the
Institate for Atomic Physics. This laboratory is just .preparing its
future working programme in contact with NDS, the Karlsruhe Nuclear Research
Centre and other places, Particular emphasis is envisaged to be given to
nuclear data evaluation for which several physicists and a few programmers
¥il! be made available,

Another group of the same institute (Petrascu et al,) finished an
abgolute determination of the 2200 m/s fission cross-section of Pu-219,
The result {6_ = 741, + 7, barns), based on the Pu-239 a-decay half-life
and the accurately known B—lO(n,a} branching-ratio, agrees with Deruytter's
reanlt and the recommenied value of the TABA-review, The experiment was
throroughly reviewed by the NDS in contact with Dr. Deruytter, whereby
the author's value requires only a minor adjustment of about 0,1%.
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SIXTE FOUR~CENTRT MEETIRG
% = 2 October 1970

Paris
AGENTDA
l. Organizetion and Announcements
a, Introductory remarks and election of chairman
b. Consideration and adoption of agenda - Meeting organization
2, Short Reports from Centres
3. Exchange Format

4, Review of EXFOR implementation acbedule and cooperative agree-
ment: comments, suggesiions of changes or improvements of
exchange mechanics.,

b, Data trasnsmissions: computer checking progrems, Correction and
revigion of transmitted data,

¢, Compilation aspects: problenms, questions and proposals,
considerations of genersl data scope,

d. Dictionaries: proposed additions., Dictionary 14.
Discussion and formulation of fiszsion products and
compound nucleus quantities descriptions,

e, Specific changes to the EXFOR manual,

f, Compiler's manual,

g. Systematic transformation of old data into EXFOR,

h, GExchange and formats of evaluated data,

4, Data Index

a, CINDA publication: status and schedule

b, What kind of data index is necded ?

¢. Production of data index: extraction froa EXFOR

d, Coordination with CINDA

2. Coordination of Four Centre Functions and Astivities

&, Delineation of responsibilities of mutual intersst

b, Unification of document distribution

¢, Exchange of data centre experience

d. WNon-neutron nuclear data

e, Intereat profile, What mre the current demands ?

f. Publicity of EXFOR

6, Conclusion
a, Summary of meeting recommendations and actions
b, Date and place of next meeting
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CONSULTANTS MEETING ON NUCLEAR DATA,

Vienna, 14-18 December 1970

Agenda

I, Experimental data

1. Current experimental neutron data research in the USSR

2., Compilation ectivities at CJD

3, Computer facilities currently available to CJD

4, Recent EXFOR proposals

5. Experience and problems with EXFOR entries and
transmission tapes

6, Status of CJD progremming for EXFOR

7. Compiler's Manual EXFOR

8. Non-EANDC RENDA

II, CINDA

1. Coverage of USSR literature for CINDA
2. CINDA publication

III. Evaluated data

1, BEvaluation activities
2, Bvaluated date formats
3, Dissemination of evaluated dete within the USSR
4, International exchange and dissemination of evaluated datsa
5. Recent group cross section sets developed in the USSR
6. 1971 IAEA Panel on Metheods of Evaluation and
ad joining Specialists Meetings
7. Documentetion of experimental data used in evaluations

IV, Date and place of the next Four-Centre Meeting

v. Other nuclear data

1., Nuclear data for safeguards development

2, Nuclear datz for thermo-nuclear fusiorn reactors

3. International Working Group for the Compilation, Evaluation
and Dissemination of Nuclear Structure and Reaction Data

4. Reactor data needs outside the scope of EXFCR



