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SUMMARY
The Third Meeting of the INDC was attended by two ad hoc

members, one from Austria and the other from Romania, and
several IAEA Personnel were preseﬁt'at various sessions.
This increased attendance ensured that the Committee was
fully informed on many important subjects, but it was found
necessary to defer final decisions on some of them, and
Suvbcommittees were formed to assist the Committee in its
future work. _

All members presented summaries of progress in the measure-
ment of nuclear data, and many countries not represented on
the INDC provided written progress reports. The Committee
discussed some important scientific topics in detail, notably
the energy spectrum of fission neutrons, the status of v and
a(239Pu); and the recently observed fluctuations in of(QBSU)
near 22 keV neutron energy. Two Standing Subcommittees were
set up, on "Standards", and on "Discrepancies in Important
Nuclear Data and Evaluations".

Much information had been presented during the previous
week at the Helsinki Data Conference; hoting the success and
practical usefulness of this conference the Committee recom-
mended the convening of similar ones every 3-4 years. The
Committee also endorsed the value of small meetings of experts
like the two pre-Helsinki meetings on v and a(239Pu).

The Committee discussed international cooperation in the .
use of underground nuclear detonations for nuclear data measure-
ments, but decided to try to obtain more information on costs
and pdssible political difficulties before considering the
subject further at its next meeting.

Reports from the four Data Centres were discussed and the
agreement on EXFOR, the new data-exchange format, was welcomed.
The Committee recommended a new publication format for the
CINDA bibliographic index.

Many countries have increased their evaluation activities
and the Committee discussed ways of coordinating them more
effectively; it appeared that an internationally agreed format



was not imminent. Although more evaluated data were being
made available there was some dissatisfaction with the con-
tinuing restrictions on frea exchange.

After studying the list of requests for data measurements
from non~-0OECD countries, winich .ad been assembled and edited
by the NDS, the Committee supported the merging of all requests
for neutron data into a single world list, but encouraged
more screening of requests.

In February 1970 the NDS had asked 19 countries for infor-
mation on nuclear data needs for Safeguards technical develop-
ment. The report of the NDS included an initial request list,
and much valuable background material. A Subcommittee, formed
to study the problems in datail, recommended setting up a
request list for Safeguards data but noted the difficulty of
assianing priorities without more information on the relative
importance of different measurement points in a fuel cycle.

A Standing Subcommittee was set up on "Nuclear Data for Safe-
guards", which will prepare a report to the Committee before
its next mceting.

The Committee asked the 1DS to obtain information on
nuclear data required for fusion research with a view to
preparing a request list.

The Committee strongly reaffirmed its earlier recommend-
ation that the IAEA take an act .ve part in arranging the
supply of targets and sumples to experimental groups for

uclear data mecasurements, and reiterated its willingness to
advise the IAEA. It was agreed, however, that some problems
required further study, especially the one of priorities,
and a Subcomnmittec was set up and asked to report to INDC
by 1 Octcber 1G70.



LIST OF PARTICIPANTS,

1. INDC Members
A.I. Abramov, Obninsk, USSR

A. Berinde, Bucharest, Romania¥®

S. Cierjacks, Karlsruhe, Germany
B.E. Clancy, Lucas Heights, Australia
A.S. Divatia, Trombay, India
G.C. Hanna, chalk River, Canada (Executive Secretary)
R. Joly, Saclay, France
G.H. Kinchin, Dounreay, U.X.
0. Kofoed-Hansen, c¢/o CERN, Geneva, Switzerland
G.A. Kolstad, USALEC, Washington {Chairman)
K. Nishimura, JALRI, Japan
J.J. Schmidt, NDS, IAFA (Scientific Secretary)
M. Souza Santos, Sao Paulo, Brazil
Z. Sujkowski, Swierk, Poland
P. Weinzierl, Seibersdorf, Austria®
¥ad hoc member '

2. Representatives of International Organizations
A.H.ﬁ. Aten, BCMN, Geel, Belgium
H. Liskien, ENEA/CCDN, Saclay, France
N. Janeva, JiINR, USSR was unable to attend

%. Technical Advisers
W.W. Havens, Jr., Columbia University, U.S.A.
G.B. Jankov, Kutchakov Institute, USSR
A. Lorenz, NDS, INEA {Local Secretary)
E. Rae, Harwell, U.K.
R,F. Taschek, LASI, U.S.A.

4. IAEA consultants and Observers

Members of the IAFA Nuclear Data Scction were invited

to attend sessions 7, 8 and 9. 1In addition, T.A. Byer



was present for session 6, L. Hjirne for 5a and 104,
V.A. Konshin for 3d, and H.D. Lemmel for 5a.

J. Dolnicar attended session 5¢, G.A. Graves, sessions
3, 5 and 10, and B.I. Spinrad, *c, 3d(ii), and 5a. Messrs,
Gottschalk, Metzendorf and Pelzer attended session Thb.

Dr. R. Rometsch gave a special lecture on the Non-prolifer-
ation Treaty and its Impact on IAEA Policies, and session 6
was also attended by several members of the Safequards Division
(including Messrs. Dragnev, Sanatani, Stefanescu, Tamiya and
Waligura). Other special presentations were made by H. Seligman
on data needs for fusion (session 10a) znd by J.E. Woolston on
INIS (session 10d).

An informal discussion with the Director General was also
attended by Messrs. Finkelstein and Ferronsky of the Department
of Research and Isotopes.



1. ORGANIZATION AND ANNOUNCEMENTS

Dr. Fklund, Dhirector Gencral of the IAEA welcomed

the participants. He revicwed bricfly the history and functions
of the committee and mentioned some of the topics on which the

IAEA particularly wanted advice from the INDC.

2. COMMITTEF BUSINESS

2a Consideration and aporoval of 1INDC Minutes

The edited but unapproved informal minutes of the
second meeting in Brookhaven 1969 were adopted as final, to
be issued as INDC(SEC)-9/L.

2b consideration and adoption of Agenda

The tentative agenda submitted by the chairman was
adopted with some reordering and the inclusion of a few sub-
items. It was agreed that the Subcommi ttees required for
certain agenda items would be set up as soon as possible
(agenda item 2i below).

2c Proposed modification of Methods of Work

At the second meceting of INDC a Subconmittee had

drafted a set of modifications to the Methods of Work (section
3 and appendix 6 of INDC(SEC)-9/L). The chairman pointed out
that the Committee could only accept or reject these modifications

but not amend them at this meeting. The NDS considered that
the section on the Distribution and Numbcring of Documents
(section v-6) was unsatisfactory (see agenda item 2h below)
and it was thercefore cmitted. The other sections were approved
for inclusion in the Methoeds of wOrk; to be issued as
INDC(SEC)-10/G.

2d consideration of observers and visitors

The cheirman noted that Dr. Aten and Dr. Liskien had
been invited by the bDirector Ceneral to attend the whole meeting
so that they were in effect Conmittece members. Dr. Janeva, had
she been able to attend the meeting, would have had a similar
status. The attendance of obscrvers and part~time participants
from the IAEA was discussced and settled; a summary is given in

section 4 of the list of participants (sce ahove).



2e Actions arising from second meeting

Action 1;

Action 2

Action 3

Action 4

Action 5

Action 6

Action T:

Action 8:

Kinchin - "Prepare chairman's two years report and
submit it to the next Committee meeting": complete
(see item 2f below). .

Schmidt ~ "inform Dr. Schafer from CODATA Central
Office about Committee recommendations regarding the
relationship between INDC and CODATA; ask him to -

‘distribute CODATA Newsletters and the compendium

directory survey to INDC members": complete.

NDS/INDC Secretariat - "request “"Minutes of IWGFR
Meetings" and procéedings or reports of meetings that
it sponsors to be sent to the INDC Members": minutes
for last year's meeting ha§e been distribuﬁed and

~ those fqr.this year will be. available shortly -~ a

continuing action.

IAEA - “draft and send proposal for agenda of suggested
1971 Panel on Methods of Evaluation to INDC menmbers .
for comments": complete (see page 47 of INDC(NDS)-23/G).
NDS/INDC Secretariat -~ "extend the membership of
Liaison Officers to include all interested Member
States not represented on INDC": complete. Lorenz

had sent out invitations shortly after the meeting

and there are now 19 more liaison officers - the 35
listed in INDC(SEC)-7/U plus Professor Aziz of Uruguay.
NDS - “prepare working paper on evaluation activities
for next INDC meetingﬁ: not done, statements to be

made uhder various agenda items below.

NDS/INDC Secretariat - "request progress reports to

the INDC from NON-INDC Member States at an early date":
complete, séveral progress reports received (see_
document list). ,

IAEA - "provide pool of information on availéble targets
and foil materials": partially complete, see report

INDC (NDS)-22/G which covers needs only.
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Action 9: IAEA - "provide a detailcd breakdown of the total
CINDA cost including details of the proposed free
distribution and circulate it together with an
estimate of the overall distribution figures to
INDC menkers as soon as possible" : complete, see
INDC (WS ) ~23/6G.

Action 10: NDS - “publish results of discussions of recent
Obninsk workshop before next four-centre meeting”:
complete, travel repori was distributed.

Action 11: NDS - "provide Dr. Rastogi from Bhabha Atomic Research
Centre with a magnetic tape copy of the Karlsruhe KEDAK
file": complete. |

Action 12: NDS - "prepare as soon as possible request list for

nuclecar data measurements from Non~-OSCD countries":

2f Biennlal Report:

The chairman's Biennial Report for 1968-69 was approved -
and Schmidt was asked to ascertain, from the Director General,
what distribution it should have. (Now issued as INDC(SEC)-11/G.)"

2g Status of Liaison Officers

It was agrecd that Liaison Officers should be given more
information on the INDC, and a "Compendium of Committee Regulations”
will be assembled by the NDS which will list detailed procedures,
consistent with the Terms of Reference and the Methods of Work.
Since this Compendium will not require formal approval from the
IAEA or the Member States it will be easier to keep up to date
than the more formal Methods of Work INDC(SEC)-10/G, e.g. the
details of document distribution can be handled in this way.
Liaison officers will receive this comipendium when it is ready,
and as amended from time to time; they will also be sent Appendix
A of INDC(NDS)-23%/G, the "Terms of Reference" for Liaison Officers
of the INDC. |

2h Document Distribhution

The difficult and complex question of document distri-
bution was discussed at some length. The NDS wished {0 retain
its four distribution codes (U, E, G and N, see INDC(SHEC)-TU



and INDC(NDS)~23 section B3) where E and U, requiring respectively
111 and 300 copies, distinguish between documents that do, and

do not, receive an EANDC distribution. Some Committee members
thought that this should be a matter of internal bookkeeping

not requiring two separate distribution codes, and supported

the system recommended at the last meeting for incorporation

in the Methods of Work (see item 2c¢ above),

Abramov asked whether it was useful to distribute 300
copies of documents in the Russian language. Taschek suggested
circulating translations of the titles and then providing complete
translations if there was sufficient interest. Lorenz mentioned
the probiems of expense and shortage of translators but noted
that the Collected Abstracts of Nuclear Physics Research in the
USSR are translated by the IAEA on an ad hoc basis.

Rae recommended that the agenda for an INDC meeting
list the numbers and titles of relevant documents. This was
agreed to be useful, though the list would inevitably be
incomplete.

The NDS agreed to submit a proposal to INDC members,
which would reconcile as far as possible the wishes expressed
during the discussion, for eventual inclusion in the Compendium
of Committee Regulations*.

2i Establishment of Subcommittees

At previous INDC meetings there had often been insuf-
ficient time for the (ad hoc) Subcommittees to complete their
work. The chairman therefore suggested that those items
requiring Subcommittee consideration be identified, discussed
briefly, and the Subcommittees appointed without delay.

An ad hoc Subcommittee was set up to consider "Discre-
pancies in Important Nuclear Data including Standards" consisting
of Havens (chairman), Aten, Jankov, Rae, Schmidt and Taschek.
They were asked to consider whether a Standing Subcommittee
should be formed, or possibly two - to deal with discrepancies
and standards separately. Thelr report is given in Appendix 3.

# It appears from INDC(SEC)-13/U (November 1970) that the NDS has
decided toc implement the G, L, U categories recommended in
Appendix 6°of INDC(SEC)-9/L.



The desirability of a Subcommittee on "Evaluation“
was discussed. It was recognized that many problcm in evalu-
atlon arise from discrepancies, and it was therefore decided
that the ad hoc "Discrepancies" Subcommittee, with the addition
of Joly and Nishimura, should also report on the need for a
Subcommittee on evaluation (see Appendix 3). Abramov pointed
out that evaluation work also involves other problems, such
as format,

s )]

It was agreced that Schmidt and I[lanna should draft a
recomnendation on the usefulness of specialists' meetings on
discrepancies and evaluations such as those held at Studsvik
prior to the Helsinki conference. The text of this recommendation,
as finally approved by the full Committee, appears in Appendix 1.

After a short discussion it was agreed to postpone the
setting up of a Subcommittee on "Nuclear Data for Safeguaxrds"
until after Dr. Rometsch's lecture (see agenda item €b and
Appendices 3 and 4).

Subconmittee on "Targets and Samples fox Nuclear

Data Measurements" was set up, comprising Divatia (chairman),
Abramov, Berinde, Hjarne, Joly, Soura Santos, and Sujkowski.

The preliminary discussion and tho consideration of their report

are given in item 9c¢ below.
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%  PROGRESS REPORTS
%a Reports from Members

Most reports from members consisted of references to items
in Progress Reports that were either already distributed or
would shortly become available. This section, and the next,
includes only those items for which the presentation or dis-
cussion extended what was already available in published |
- reports and papers.

USSR

_ Abramoﬁ mentioned several of the in&estigations reported
in iNpc(ccp)-8/6 and -9/G and in the Helsinki Conference. Papers
CN-26/40, and -/76 through -/82. Jankov referred to a new h
direction in USSR activities, arising out of an IAEA initiative,
to proﬁide nuclear data for safegquards. He reported that
vorotnikov had made measuremgggs of g ,and the angular distri-~

U between 150 kev and 1.5 Mev,

Bk between 0.6 and 1.8 Mev. The fission cross

sections above ~ 1 MeV are 2.2 b and 1.4 b respéctively.-

bution of the fragments for
249

and for

Austria’

. Weinzierl described work at the Seibersdorf laboratory on
the proton recoil spectrum from neutron decay which should be
producing results by the end of the year comparable in accuracy
with the recent data from ANL. They were also starting a parity

203Tl which would take cover a year to

admixture experiment con
complete, In cooperation.with AERE they were carrying out
measurements on the Harwell linac of g,, and of gamma spectra

at different resonances, for separated erbium isotopes.

Regarding facilities Weinzierlfsaid the rotating crystal
spectrometer system at Séibersdorf was being improved by the
addition of a phased chopper to reduce background, and the
Cockcrofﬁ»Walton 14 Mev-neutron generator at the Radium Institute

had been converted to pulsed operation.

poland
Sujkowski referred to INDC(POL)-3/G,L and noted that the
calculation of fission-barrier penetrability by Szymanski et al



was relevant to the production of super-heavy nuclei. The
progress lepOlt Qld not refer to work on the anqu]al dlqtrl—
2355

bution of alpha paYLlCleS from the ternary f1551on of
which wou]d shortly be published.

UK
Rae provided some information on prqgtess,since}thegperiod‘
covered by INDC(UK)-10G (mid '68 to mid '69) and referred . .
specifically to. Helsinki papers, CN-26/25, -/26, -/35, ~/36, =/105,
~/107. In collaboratlon with Postma's group from the Netherlaﬂd%
3

croup was studv:ng ‘the dngular q1etr1butlon of flSSlon Lragmentq

Wno pIOVJded the He« He dllutlon refrlgerator, the harwcll llnat

from allgned ﬁucleJ the rtsults for a large number of reconance

f?j ;“BBU and ngu 1nd1catod an absence of very low values
of K. He also mentloncd tndL measurements at the Harwell ‘
qynchrocyclotlon had shown no slgn of the reported oscillations
in the (n, p) cross section. ‘

Replyving to a question from Joly, Rae said tlo new lquld

‘scintillator referred to in INDC(UY) ~106 Lpace 5) had ‘been’
tested .and” was working sat:sfactoxlly He 1nformed ‘Divat tia’
that the oxford bnlverolty Tandem was used for "pure" nuclear'
physics work; -however, the Glasgow electron linac might be used
for inelastic neutron scattering and gamma-ray production
measurements, .7 v 0l ‘

- Kinchin, ansvering Cierjacks, mentioned Fusion-reactor
caleulations on hypothetical systems, .especially of tritium
breeding in blankets. "

C“rmanx
3 Clerjacks xeferreo to varlous lthS in the Euratom progre

repolt for 1969 (EAVDC~F 127(U)' to be dlqtflbuted shortly) and
o Helslnkl papers C’—Qb/T, through /14 N

plens t6 use the KFK isochronous cyclotron to measure gamma—ray

‘ He a1so mcntloned

production cross sections with a GG(Ll) spectrometer and to

répeat téfiiﬁf‘measuremeut of o, for 238U and 240Pu Wlth better

otutlstlcal accuracv.
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Australia

Clancy explained that INDC(AUL)-8/G provided a brief
summary of what would appear.in the Physics Division Prbgress
Report, AnSwering questions from Taschek and Cierjacks on
Boldeman's UTE) results Clancy said they believed there were
enough data points of sufficient accuracy to rule out earlier
claims of sfructure, théugh no quantitative statistical-
significance analysis had been made.

- Romania

Berindé summarized INDC(RUM)-L/G;he explained to Joly that
the (¥,xn) cross sections, measured using a’ BF3 long counter,
were analyzed, into (¥,n) (Y.,2n) etc, by the extrapolation of
excitation~function data. The.fine structure had béen'obtained
from a computer program (Cook method) but details requested by
Souza Santos on the calculation of the bremsstrahlung spectrum
were not available.

Euratom-Geel /Netherlands .

Aten referred to the Euratom Progress Report (EANDC(E)127U)
and to Helsinki Conference papers CN-26/16 through /21, -/100 and
-/106.

France

Joly described work on the Saclay linac, the Cadarache
van de. Graaff and the Tandem at Bruyeres-le-chitel, which are
used, respectively, 60%, 100% and 20% of the time for neutron
measurements. The Saclay linac was upgraded last year to four
sections giving 80 MeV at zero current or 60 Mev at full power
(8 kW) which resulted in a 2-3 fold increase in neutron intensity
(peak currents at 50 nsec (10 nsec).ére 1.6 A (3.5 2) and the
repetition frequency is 103 Hz). New inclined field tubes were
designed and installed at Cadarache giving a maximum voltage
rating of 5.5 Mev.

buring 1970 the Saclay linac was used for ¢, measurements,

t
now completed, on separated Nd isotopes loaned by the USSR,

Other work, on fissionable nuclei, was reported extensively at
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Helsinki. Joly mentioned that the Saclay measurements of
Uf(235U) agreed with ORNL results, but not w1th ‘the LASL data

"~ between 50 and 500.ev which were systematlcally lower ,and

Taschek mentioned the existence of dlscrepantles betwecn the
LASL results (based on 6Ll) and those from LRL (based on bOth)
The work of Leroy at Cadarache was deschbed in CN—26/69 |
and -/70 .(measurements on Gf(ZHl u) to follow) and Solellhac s
v (E) work at Bruyeres -le-Chitel in CN~26/67 ' '
Answering Aten and Taschek, Joly sald that the cadarache
- long counter had not bcen 1nterecompaled with long couﬁters at
other European laboratories, and that its respoﬁseishowed no
fine structure below the eﬁergles corresponding'to resonances

in carbon, which had been seen.

USA

Havens and Taschek summarized the Progress Reports to the
NCSAC Meeting of May 1970 (to be distributed in July) and
referred to some of the US papers:presented-at Helsinki (cN-26/42,
-/45, and -/46) Havens mentioned a recent run {(end of May) on
the ~  ~  Nevis cyclotron inVol&ing transmission measurements
“on some 40 substances along with fission and’ capture experiments.
The results, ‘expected to- be available in about a year,.shouLd
be very much better thanwthosexprev1ously.avallable,: Taschek:
inforhed'cierjacksfthat'the OY data from.Gulf General Atomic
' did not support Poenitz's contention that measurements of g, -
for Au based On’lOB'tended'to”%e-systematically high. Rae Zsked
‘whether LRL intended to make a flux measurement in connegtion
with their of(235U) work but was informed that this would: not
be done until after the linac'is rebuilt. Taschek, answering
a question from Kinchin, stated. that they had no explanation:
for the drop in delayed neutron emission between 3 and 14 Mev:
incident neutron energy that Keepin had observed for . 233U, 235
and 239Pu. Schmidt mentioned the revised calibration of the
Poenitz gray detector which had reduced -the discrepancy between

the Poenitz and White measurements of o ( 235y U) from 12% to 9%.
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Taschek explaiﬁed to Abramov that the Physics series of
‘undergrouﬁd nﬁclear eXplosions was now'designeted by number
‘since they had not been able to think of'anj}ﬁbre'words'beginning
with P. Pommard (No.T) had been followed by Phy31cs 8 which |
was done last w1nter.‘ :

Kolstad presented detailed 1nformat10n on the UsS fac1llt1e
He reported that the 4 MV tandem Dynamitron at AKL was operatlng
very successfully (> 50 pa on target) and the nanosecond pulsing
system for the ¥ My single-ended Dynamitron was nearing com-
pletion. The two MP tandems at Brookhaven had passed performance
tests, and three stagé operation was expected shortly. He
described modifications to the Nevis cyclotron planned for 1970-71
which should increase beam intensities by a factor of ten or more.
The 100 MeVv electron accelerator at Livermore was nearing accep-
tance; it should provide electron pulses of 5 nsec to 3 Usec
duration at a repetition frequéncy of 0 to l}OO'pps with a
maximum power of 50 kW, and a continuous positron current of
0.1 to 1 pA at 10-80 Mev. The 30 MeV LRL cyclograaff should
be in full operation in July 1971. The ILASL meson physics
facility (LAMPF) was expected to provide an initial 800 MeV beam
by the summer of 1972 w1th all738%5%?3é%§g%neompleted a year
later. The University of Maerand isochronous Cyclotron had
Aproduced external beams of protons at energies of up to 100 MeV.
The 400 Mev Electron Linac at MIT should be complete by early.
1972; a low energy beam was expected early next year.:‘The ORNI,
Electron Linac (ORELA) had been accepted in August 1969 and
operation had averaged T1% of scheduled time since then.

Rae asked about pulsed systems of the superbooster type
and was informed that the major US effort had been discontinued,
though Fluharty was continuing some low level studies, and Stein
was investigating the LAMPF-type cavity system to find out whctheL
it was stable at high current. It was conflrmed that the MTR
reactor had been closed down; the physics group at INC were
expected to make considerable use of ORELA.



Brazil _

Souza Santos reported that the activities in Brazil were
somewhat less than in previous years, and were all centred at
the Institute of Atomic Energy in Sao Paulo. . They included
measurements on. a single crystal of germanium, which-.gave
results in good agreement with.theory, and crystal spectrometer
measurements of o, . (Au) in the range 1.88 to 2. 964 . (goed
agreement with Gould's results), and of o, t(Yb)between 0. 0&9
and 0.409 ev (good agleement with existing data) .

Total cross sectlons of po]yethylene_and HEO had been
measured at room temperature u51ng a slow chopper in the range
0.8 to lO i and compared with theory The scattering cross
section’ per hydrogen atom could be applox1mated by stlalght
lines (a + bl ) with values of b equal to 5.1 £ 0.1 and 6. 8 .1
b/L for polyethylene and H20 reepectlvely

Further medsurements of the photo-fission cross sections
of thorlum and natural uranlum were being made, using ncutron-
capture gamma rays, to improve thc accuracy of the results
reported last year in INDC(B?L) 2/G. o

Regardlng facilities, Souza Santos reported that the 80 MeVv
electron 11nac (obtalncd from Qtanford) would soon be operating.
Tcsts on the new Sao paulo tanden whlch wac still in the USA,
had been Very citlsfactory A 300 Mev electron linac was to
be bu11t by the Brazlllan Atomic Energy Comm1551on at the

" University of Rio de Janeiro for meson work.

Japan

Nishimura referred to the supplement, covering activities
at JAERI, to the previous Japanese Progress Report INDC(JAP)-U/E.
Joly asked about the replacement of the electron linac at
JAERI and was informed that this would be starting in August.
India

Divatia referred to INDC(IND)-10/G and -11/E, and distributed
‘a BARC document describing the variable Energy Cyclotron Project.
A facility not mentioned in the preface to INDC(IND)-11/E was a
400 kev van de Graaff for Benares University. '
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Canada _
Hanna summarized INDC(CAN)-7/G and reported that the
calandria of the NRU reactor at Chalk River was expected to -
be replaced during.1971; some structural changes were planned
that would considerably improve neutron and gamma beam intensities,

3b Reports from Countries not repregsented on INDC _
Schmidt spoke to the progress reports that had been received

by the NDS, INDC(FIN)-1/G, INDC(HUN)-1/G and its supplement,

INDC (BUL)~-1/G, INDC(TUR)-1/G, and INDC(SAF)-2/G, explaining that

these reports had been received in response to regquests made

some months ago. '

' Taschek noted that the report from Debrecen INDC (HUN)-1/6G
had recommended the formation of an international group of
specialists, and Schmidt confirmed that there were blans to
start a joint project on nuclear reaction cross sections between
Hungary, Yugoslavia, and other East European cbuntries._

There was a discussion on the non-appearance of some
expected progress réports, and it appeared that procedures
should be modified in some respects, e.g.. to avoid confusing
some West European countries. It was confirmed that no progress
reports had been received from Israel, Pakisﬁan or Yugoslavia,
but that one from Switzerland was in preparation.
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%3c Consideration of neutron data measurements using

underground nuclear detonations '
Taschek explained that this agenda item was originally

intended to cover reports from an IAEA Panel (vienna, March
1970) on the Peaceful Uses of Nuclear Explosions which in
fact had been largely concerned with ehgineering appliCations.
However, he believed that eventually there could be large

. scale international participation in nuclear data neasurement
programs. L ohe :.;.,V

Splnrad reported Lhat there had been some discus sion
at the panel on nuclear data measurements, that France Lhe
USA and the USSR had expressed great interest, but that no
further "scientific" explosions would be undertaken for some
time betause of their cost. Regarding cost sharing on an
international basis his unofficial impression was‘that most
‘of.the<countriesvhaving a major interest in nuclear data would
be Willing to participate if the price was right. " Another
panel will be meeting in January 197l} and althoﬁghthiSAWill
deal exclusively wiﬁh the engineering applications of peaceful
nuclear.explosiéhs, Spinrad.feit fﬁat committee members might
wish to influence their governments in the direction of inter-
national cooperation. '

Taschek made a rough estimate of the cost of a "shot"
.as"several million dollars'(hot including the experimental
‘equipment) of which a'iarge‘fraction is the cost of drilling .
the hole. However, since abbut 100 experiments could be carried
out with a single shot the cost per experiment might well be
tolerable. Taschek also mentioned the discrepancies between
results obtained by Ehi téchniquo and results from linacs,
which, he believed would have to be understood before one
would want to proceed further - ,

.Rae pointed out that a participating institution would
have to build gp_é really competent team, and the real cost
would therefore be much higher than its share'cf the shot cost.
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Kofoed-Hansen raised the question 6§4§blitical'problems
" which would be very severe for some institiitions.

Abramov believed that the INDC should only consider the
scientific questions, both costs and politics being outside
its competence. - |

In anfextensive general discussion it appeared that
the requests4for'meesurements requiring underground nuclear
explosions were regarded by some members as indispensible,
by others as having sufficient economic importance to justify
the probable costs, and by others, notably Aten, as failing
this economic criterion. | '

It was flnally agreed that Taschek would try to produce
some improved cost estimates at an early date, and that Committee
members would, at their discretion, make informal approaches to
their own institutions regarding possible interest and report
back at the next INDC meeting.

2d__Status of Outstanding High Prioritv Needs and Discrepancies

jd(l) The- flsplon neutrxeon zoectrum problem
~ The chairman referred to a letter, dated 26 November 1969
from E. Critoph, chairman of the EACRP, which drew attention

to the evidence from integral experiments in favour of a some-
what higher mean energy for the fission neutron spectrum than
is currently accepted. Critorh also raised the question of the
effect of incident neutron energy, and asked that this topic be
raised at the next INDC meeting. Kolstad mentioned correspondence
between Committee members, and asked Havens to report on the
situation. ‘v _ |

Havens referred the committee to the papers by Smith
IKDC(USA)-16/G and Lubitz and Stewart INDC(USA)-17/L for a
detailed discussion. The authors of these reviews were reluc-
tant to accept the results of the integral experiments but
found the discrepancy disturbing and suggested further experi-
ments. Havens presented preliminary results from time-of-flight
work, currently in progress by Smith at ANL, on the . fission of
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235U and-239Pu induced by neutrons in the energy range. 100-

450 kev. ' Smith is concentrating on the portion of the fission
neutron spectrum belowA2 Mév. The data so far processed, for
the range 0.3 to 1.6 Mev,'éfé well fitted by a "Maxwellian"
distribution of mean energy 2.0 Mev (and not by cne of 2.4 MeV,
the mean:-energy sﬁggestedwbyﬁMcElroy). Havens believed that
the problem was with the ¢(E) data used for the interpretation -
of the integral measurements. » .

Aten was_sceptical of the. éésﬁﬁbtion ofné Maxwellian
d:stributwon and suggested that the shape was not well enough -
known for the apparent discrepancy between microscopic and
integral mcasuremcnts to be taken very seriously.

Abramov .cited some indirect evidence obtained in the
USSR that cast doubt on the accepted fission neutron spectﬁum,
e.g. a measurement by Bondarenko of the absorptlon cross
section of 38U in a fission spectrum, which did not agree :
with the value expected from microscopic data, and the most
recent data from fast critical experiments whlch gave a value
- of the ?38
calenlated value. BAbramov also expressed a bellef that dis-

U fission cross sectlon some 20% greater than the

crepancies.in v values, mlght be due to inaccurate assumptlons
regarding the fission neutron spectrum. On the other hand .

he consideredvthat the slowing down length measurements supported
- the accepted value for the mean energy. He suggested that
possibly the generally assumed shape was seriously in error,
and that the hard part of the spectrum should be harder and

the soft part softer. He. referred to the paper presented to
the Helsinki conference by Zamyatnin et al. (cN-26/90) where
.thé\fission neutron spectrum of different fissioning nuclides
had been compared; the data had not yet been fully analyzed or
compared with other measurements. He noted that changes in

the fission spectrum would affect group-averaged c¢ross sections,
and mentioned that Smith's paper INDC(USA)-16/G had been dis-
cussed in the USSR .and that Smith's recommendations for further

measurements were supported.
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The desirability of having the data centres collect and
collate data on the fission neutron spectrum was discussed.
Schmidt and Liskien agreed that all four centres could share
the data collection work, but that any evaluation should be
the responsibility of one centre. Schmidt emphasized'thé need
to contact experimenters, and Havens recommended a Consultants
Meeting between experimenters and evaluators; Abramov supported
Schmidt and Havens., |

3d(ii) Present status of v data
Schmidt introduced this topic, and the next one, by

referring to the Consultants Meetings, on v and on a(239Pu),'
held at Studsvik immediately before the Helsinki Conference.
‘He acknowledged the kindness of the Swedish Government in
arranging these meetings at very short notice. He considered
them to have been successful enough to warrant similar ones in
the future, though there had been some shortcommings due to lack
of time and conflict with the meeting of the.EANDC(EACRP Joint
subcommittee on Evaluation. It had not been possible to arrange
Zor the exPérts to receive in advance copies of the papers to
he discussed, and some prominent experts had not been able to
attend. _ '

The Consultants Meeting on ;; 10-11 June 1970, was
attended by D.W. Colvin (UK, chairman), H. Condé (Sweden),
5.C. Hanna (Canada), V.A. Konshin (IAEA), D.S. Mather (UK),
J.J. Schmidt (IAEA), M. Soleilhac (France), S.I. Sukhoruchkin
(USSR) and A. De Volpi (USA). Schmidt reviewed the program,
Awhich comprised reviews by Hanna on thermal values, by De Volpi
252Cf), by Soleilhac on v (E) measurements (CN-26/67), by
Mather on v (E) for 3y, by Sukhoruchkin on the USSR papers
cN-26/40, /T4, /78, and /90, by Condé on v measurements in a
fast reactor spectrum (CN-26/59), by Colvin on the status of v
data, and by Davey on evaluated values. A draft of INDC(NDS)

~-19/N, a review of v data by Konshin and Manero, was also

on v (

presented to the meeting. D.W. Colvin had
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presented a summary paper ‘to the He151nk1 Confcxence,'andp"ﬁ
was preparlng a report to the IAEA contalnlng the Recommendations
of the Consultants Meeting, which are ngen in Appendlx 6

, ' Schmldt drew attention to the effect found recently _

by Solellhac in liquid-scintillator measurements of v.A The
liquid- sc1nt111ator is trlggered by. a "prompt" pulse, and
Soleilhac has found that the efflclency for detectlng a

prompt pulse increases with the number of f1531on nequons R
emltted- v is therefore overestimated. The magnltude of the _'J
effect depends on the details of the apparatus used but errors;d
of up to ~ 1.5%4 seem possrble, which could appreclably reducc o
the 2-2.5% discrepancy between the high values of v for ?52
oktained using liquid sc1nt111ators (by Hopklns and Dlven,‘and
by Asplund-Nilsson, Condé and Starfelt) and the lower values
obtained in most other experiments. : ihh

‘Hanna mentioned that condé, and Mather belleved thatl:f;

the apparatus they had used would have been subject to con—f”t
51derably smaller errors, e.g. ~ 0.1%. He also p01nted outhdd
that the thermal values of | and (1 + a) along w1th v ratlo_;“d
measurements, which should be very little altered by the.' o
"Soleilhac effect" support a hlgh value of v for 252 , ﬁe'ﬂl
mentloned De Volp1 s work on measurlng M, Wthh will apparently
be abortlve 31nce noe funds are avallable to support the pro-} _
'ce331ng of the data._ However, Splnrad be]leved that the. "clean
crltlcal" n values were extremely rellable and that any dlS-
" crepancies with v data had to be due to other causes, p0531b1y
in thermal neutron spectra.

:TaSChek'aSked whether the‘diSCrepancies between different
measurements of v(E) could be due to shlfts in the energy scale,
and Hanna: replled that this mlght be a partlal explanation.
Abrasmov mentloned Smlrenkln s assessment, made before the’
consultants meeting, that the available data’on v {E) for" 235y
were all consistent; this was therefore no longer a ‘problem,
except for Boldeman. ' | - -



3d(iii) Present Status of o for Pu-23%9

The IAEA Experts Meeting in Studsvik, 12 June 1970, had
been'attended by V.A. Konshin (IAEA, Scientific Secretary),
J.Y. Barré (France), W.G. Davey (USA), G. de Saussure (USa),
J.A. Farrell (USA), L. Hjirne (IAEA), J.L. Rowlands (UK),
J.J. Schmidt (IAFA) and S.I. Sukhorﬁchkiﬁ'(USSR). Four
Swedish Observers had also attended. Xonshin had reviewed
the present status (INDC(NDS)-17/N), and presented the paper
(cN-26/124) by Ryabov et al. Presentations by the other experts
included papers CN-26/33, /46, /47, /73, /89, and /96. S.I. |

Sukhoruchkin presented a summary paper to the Helsinki Conference.

The recommendations of the meeting are given in Appendix 7.

Konshin reported that the results from the different
measuring groups were in fair agreement (~'15%) but more .
detailed evaluation was needed. He mentioned the possible
importance of ;'variation, of angular anisotropy of fission
fragments, of changes in gamma~ray de~excitation cascades over
the neutron energy range of interest, and of different methods
of treating background. He noted that fission areas (UPf)
agreed better than résonance parameters; Havens agreed that this
was always the case, but considered point-by-point comparison ’
of experimental data to be dangerous.

PTaschek suggested that integral measurements of a would
be of interest, and Schmidt referred to Barré's measurements
(cN-26/73,96) which, however, are subject to errors from the
neutron spectrum and heterogeneity effects that are larger than
the 4-T% errors from the isotopic analysis.

3d(iv) Discrepancies in Neutron Capture in Structural and

" Canning Materials

Rae, referring to Moxon's Helsinki paper cN-26/32, noted
. that even for iron there are differences of # 30% between experi-
mental measurements of ¢

Y
chromium, and vanadium the situation is much worse, with dis-

in the lelOO kev range; for nickel,

crepancies of factors of 10. Corrections for self-shielding
can be very severe, so that a simple extrapolation of measured
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data.to zero thickness .gan lead to large errors,:and:Rae: -
suggested that soms discrepancieswmight«zwellxbeireduéed by
proper calculations~inc1udihg*multiple'scatterinéﬁf:

Abramov agreed with Rae and noted the. difficulty.that
had been experienced in interpreting,measurementS"on‘238U
made in the slowing-down-time spectrometer; long thin cylind-
rical samples had been used and calculations were difficult.

| Schmidt asked how one was to carry ocut self shielding
calculations in the "unresolved" range. Rae, noting that
narrow p wave resonances could be important, said that Monte
Carlo methods had to be used, and this was very expensive of

computer time.

N

3d{v) The possible isomeric state in pu-241

. . Hanna outlined the claim made by Nisle and Stepan ‘
(INDC USA-14/U, page 67) for the existence of an isomeric state
n 2u1Pu with a half life of 0.34 + 0.11 y. The claim is

based on the shape of a rezctivity decay curve, the initial
24]

i

part of which represents Pu that was at least two years '

old; much larger effects should therefore be observable using

h.241

fres Pu, viz. an apparent fission cross section of about

twice the normal value. Hanna had cobtained information on
the irradiation history of the. fresh 241Pu used by Jaffey et al

(ANL-5397, 1955) in their pioneer measurements of its thermal

240, (

fission cross section, and of the containing an appreciable

1
amount of fresh 241

Pu) used by Barclay et al (Proc. Phys. Soc.
A67, 646, 1954) in their determination of the spontaneous-
fission half life of OPu. 'Compariéon of these results with
modern data gives upper limits to the fission cross section

} .
2J'lPu much lower than

and the spontaneous fission rate of
would be required to ekplain Nisle and Stepan's results.

‘ Rae drew attention to the Harwell work reported by James
in cN-26/107. A 240Pu sample was irradiated for 3 weeks in
~a flux of 1014

neutrons/bme'and its fission properties then
compared with a 21"1Pu sample that was several years old. The.
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resonance structure between 0.005 ev and 20 eV was found to
be identical, and by normalizing the two sets of data to each .
other at the 0.24 eV resonance the thermal fission ¢cross
_sections were found to be equal to within # 1.5% at a time
when the fresh sample was 2 months old. ’
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4  STANDARD DATA.

4a Status of Ba51c standard Data

4a(1) The n-p cross sectlon A

Taschek rererred to. thn recent evaluatlon by Hopklns
and Brelt (now avallable aq LA~DC 11153) Whlch prov1des data
for the range 100 keV to 30 Mev. ‘The resulto are derlved

from analyees of essentially. all avallable (o p) and (n,p)
‘data up to several hundred Mev. They 1nd1cate a o1gn1f1cant1y
greater anlsotropy below 10 MeVv than given by the Gammel _
-formula, and an apprec1able Eorward—backwarc asymmetry above

10 Mev.m

"Ja(ii)  The U-235 fission cross section near 22 keV

Havens had mentioned earlier (item 3a) the Livermore
measurements by Bowman et al (CN-26/41) which show standard-
deviation fluctuations of ~ 10% in the 20-30 keV range.
Bowman had estimated that these could only account for errors
.of a few percent in the measurements of Cg at ~ 30 kev by
Knoll and Poenitz and in those at ~ 23 keV by Perkin et al
using a Sb-Be source. Havens ncted that Bowman had used a
uniform energy average in estimating such effects, which
would often be inappropriate, e.g. in van de Graaff measurements;
.experimenters should do their own averaging.

Rae stated that the Harwell measurements (AERE-R6350) of
fluctuations in.cf(235) agreed with Bowman's to within the
experimental errors. Taschek reported that the Physics-8
underground explosion gave results for cf(235), relative to

Li(n,a), in almost precise agreement with Bowman.

¥b The ILASL task group effort to measure the U-235 fission
cross section from 1.5 to 20 MevV '

Taschek outlined the plans for a measurement, to be
carried out by a team including Diven, Hansen, Koontz and
Nobles, of of(235) against the np cross section in the range
1.5 or 2 MeV up to 25 or 27 MeV. A proton recoil telescope
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of modern design will be used and particular attention will
be paid to scattering effects since a reconsideration of

such effects by Henkel and Nobles had led to revisions of

from 6% to 15% in the old LASL measurements. In answer to a
question by Abramov, Taschek stated that the energy resolution
would be about % 10-15 kev. The T(p.n) reaction would be used
-over the most of the range, with time-of-flight empldyed to
discriminate against background.

Rae mentioned that the Harwell boron-vaseline detector,
which has a flat response up to ~ 1 MeV will be used in a
measurement of ¢.(235).

Cierjacks reported that Képpeler et al will be using the
KFK 3 MeV pulsed Van de Graaff for a measurement of ¢.(235)
from 0.3 to 1.3 Mev relative to the (n,p) cross-section.
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5 PANELS AND CONFERENCES
5a Reports on Past Meetlnca
Schmldt roported that Dr. Cood had attended the CODATA

meetlng in Rome (June, 1069} and 1eferred to chc Dummary

given in INDC(NDS) 23/G Tne program for the:next meetrng,
to be held Jn St Andrews, Scot]and in September was not
yet avallable "Kolstad asked whethexr CODATA could be effectlve
in the nuolear datd'rlcld, which appeared to be already ‘well
coordinated,_'Schmidt thought it was nevelthelesc valuab]e to
compare experiehce' in different fields and it was agreed to
maintain contact by contlnuanc to have an INDC member attend
CODATA mettlngs {(reconmendation 1 of the econd INDC Meetlng)
Hjérne had attended the IAEA Sympos ium on ‘the Handllng 01 _
Nuclear Information (V1enna,. bruary 1970) wnlch in fact dealt _
prjmariiy with documentation. The American 1nst1tute of Phy51cs“
was planning an experiment w1th "users journals"; prepared for |
a relatlvely smal] spec1a114ed group, 1nrormatloh centro" would
have an 1moortant contrlbutlon to make to such act1v1t1ee _
Hijdarne a]eo montﬁoned the UNESCO-ICSU program UNISIST whlch is
aimed at stlmulatlnc cooperatlve 1nte1actlo betwtcn major
science lnfozmatlon systoms, e.g. INIS. Future UNISIST recom—'
mendatlons mlght 1nc1uoe attempts to relate the functlons of
data centres to the lJterature—baaed svstems and the commlttee'
asked Hjarne to Peep +hcm 1nformed on such developmente
‘ The Commlttee agfeed to forgo any report on the IALA
Symposium on the Phy51cs and Chemnstry of Fiss Jon (Vlenna,
August 1969) 51nce the Proceedlngs had been avallable for
some time. The IAER Daner on Peacefu] Nuc]ear Exp1051ons
(Vlenna, March 1970) had been dlscusscd uxder Agenda Item 3c.
Graves spoke brzef]y on the Symp051um on Neutron Gamma ray
gocctroscooy (Studevrk Aucust 1069) | Thl waf not an IAEA
symposium though the IAEA had prorlded eone flnanc1a] support
and had publlshed the p oceedlngs (Dccembcr 1969) _lt had boen
organlzed by the Chulmerq Instlfutc of Technology and the
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University of Gothenburg with the help of an international
advisory committee. A symposium of somewhat wider scope
was being organized by Profeséor Kiss for 1972 in Budapest.

A report on the IAEA Panel on Instrﬁmentation for Neutron
Inelastic Scattering Research (Vienna, December 1969) written
by J. Dolnicar of the IAEA was distributed to participants.
The panel had been concerned with the techniques used in
studying the solid and liquid state, and there was no
discussion.

Spinrad reported briefly on the meeting of the IAEA
International Working Group on Fast Reactors {Cadarache, March
1970), the minutes of which were being sent to INDC members.

He mentioned that this group was coordinating the number of
neetings and symposia in their field; a specialists'meeting

of interest to the INDC is listed under item 5c'below.- Schmidt
recalled the request by C.G. Campbell at the Helsinki conferencs
for more intercomparison of integral eXperiments. Spinrad
'reported_that the IWGFR had decided, in 1069, not to sponsor
intercomparisons but only to encourage individual efforts.
Some remarks on the participation of reactor physicists in

the Helsinki conference are summarized below.

The Helsinki Conference on Nuclear Data for Reactors
(June 1970) was considered to have been very successful and
the INDC expressed its appreciation of the organizatibnal
efforts of the IAEA and the hospitality of the Finnich ‘
authorities. Further conferences of this type were recom-
mended (see Appendix 1). A report on the results of the
Questionnaire circulated at Helsinki‘mS'being prepared,
to be issued by Hjdrne as an INDC(NDS) document. Regarding
the scope of the conference, Taschek had (earlier)'asked
about the possibility of increased participation by reactor
physicists, and Spinrad had replied that this could well
‘lead to the usual difficulties characteristic of very large
conferences; scheduling two related conferences back to back
in successive weeks was also difficult because they would have
to be approved separately within the IAEA. Schmidt mentioned
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the problems raised by the large numbetiof'gontriputlons
submitted to the Helsinki Conference. Kolstad fecommended B
more use.of the rapporteur system, and Havens suggested that
some papers could be read "by title”, whlch ‘would 1ead to
discussion, in order to satisfy the requlrement of some o
instihﬂions that a part1c1pant must present a. paper.n Re-'
garding small prior meetings of exPerts, Kolvtad recommended
that they be a more integral part of future conferences,
whlch would allow more 1nterested people to attend them.
Thls suggestlon raised the problem of provxdlng simultaneous =
interpretation for parallel or additional sessions. 1In
Havens' opinion there need be no formal obllget;onfﬁoAp;Qyide
interpretation at a specialty meeting accompanying-aﬁpiét“ F
meeting. Abramov agreed and cited the procedure adopted at ..
some Dubna meetings - the daily plenary sessions ended early
enough to allow the holding.of several small parallel seminars
each evening when an informal interpretation service was pro-
vided by the participants themselves. Taschek asked for more
prompt notification of the acceptance or rejection of submitted.
papers; Schmidt explained that-half of the abstracts were.
‘reéceived after the official. ‘deadline- and that he had been
reluctant to reject a paper: merely because it was late, off:c1al
channels often being very slow. A" suggestion ‘that..unofficial....
channels be used in parallel-met with a ‘mixed:response.. .
Lemmel reported on theé meeting: of the:EANDC/EACRP.Joint:.., -
Subcommittee on Evaluation (London,:10-12 June 1970).. The
main goals of the meeting had:been -to compile a progress report
on evaluations, to set up a newsletter and:a.request 1ist.and'
to coordinate evaluation activities. Reports on progress in
evaluation work are given in item 8 below. The newsletter,
organized by P. Ribon of saclay, will be distributed every
four months, starting in July, to evaluators in the OECD area.
The Joint Subcommittee recommended that the evaluation request
list be' incorporated into RENDA at some (unspecified) stage of
the RENDA operation,“and'that coordination be improved by
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continued meetings of European evaluators once or twice a
year. Liskien supplemented Lemmel's report by mentioniﬁg

the subcommittee's belief that automatic format conversion
was not practicable and that a single internationally agreed
format would not be possible for three to five years. He

alsoc mentioned a difficulty with request lists -~ that it is
often not clear whether an evaluation of existing measurements
would'satisfy a request, or whether a new measurement is
required.

Sb conclusions and Impllcatlons of Totality of Above Meetlngs

There was no spec1f1c discussion of this agenda item.

S5c  Future Meetlngs_LSCheduled or Proposed)

, Lorenz presented“the-lists of IAEA meetings for 1970
INDC(SEC)-6/G,L and its supplemeﬁt which are to be regardéd'
as provisional and possibly incomplete; the next report w111
be issued at the end of the year, Two reports per year are
considered sufficient and listing for more than six months
ahead is. 1mpract1cable. ,

Havens mentioned the lists of meetings published in
Physics Today (which is sent to the IAEA) and in the Newsletter
of the Nuclear Physics Division of the American Physical Society.
Graves drew attention to the Quarterly World-wide List of |
Conferences published by the IAEA.

_Graves eﬁtlined the plans for the IAEA Panel on Pulsed
Neutron Research (Vienna, August, 1970) which was intended to
cover the subject very broadly;. It was exPected that time-of-
fllght technlques would not be stressed, and it appeared not
to be of prime interest to the INDC. -

Schmidt referred to the NDS panels proposed in INDC(NDS)-
23/G6, page 16, and streSsed_the need for flexibility e.g. the
panel on Evaluation Methods might fold in experts meetings on vital

topics, and the panel on Standards would be affected by the
EANDC meeting on Standafds“(0ctober 1970). Kolstad asked
about the symposium on the collection (etc.) of nuclear data
that had been recomnmended at the Second INDC Meetlng '
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(Recommondatlon No.7) with' particular reference to non-neutron
data. 'Schmldt and Lorenz thought that it was first necessary
to establlsh what was required in this field and Graves out-
lined plans for a consultants meetlng in November 1970, which
are summarlzed in items 10b and 10c below. o

Havens descrlbed plans for the EANDC Symp051um on Nuclear
Standc.rds (ANL, October 21-24, 1970) which about 30 people are
expected to attend. Revrew papers will be given on H, ?He,v.Li,
10 B, 12c, and fission and capture standards, and there will be
se531ons on flux measurement Lechnlque¢~ and mis scellaneous topics,
lncludlng v and the fission spectrum Worklng groups will
formulate recommendatlons. ' The proceed:ngs will receive wide
dlstrlbuLlon as an EANDC dodlment’.

Havens also distributed a tentative program ‘for the
International Conference on the Statistical Pr0pert1es of
Nuclei (State Unlver31ty of New York at Albany, August 23-27,
1971); this very ‘wide tOplC w1ll be reduced to essentlally
"Statlstlcal Propertles of Neutron Resonances" and further =
1nformatlon w111 be dlstrlbuted shortly

Schmldt spoke brlefly on the 1971 Gcneva Conference, the
Fourth Internatlonal Conference on the Peaceful Uses of Atomic
Energy; nuclear data would be perlpheral but some contribution,
possibly a review paper, might be. envisaged. Several specific
suggestions were put forward to the Committee, but were not
. formulated into a recommendation after Graves had explained
that the Geneva Conference would emphasize political and
economic implications rather than scientific problems. The
agehda had been settled after considerable work by the IAEA's
SAC, the UN SAC and the IAEA, and he did not recommend the
INDC trying to change it.

There was no further discussion of the next CODATA
meeting (see item 5a).

Graves outlined the status of the Regional Study Group
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Meeting on Accelerator Utilization which, after postpohement
from May 1970, will probably take place in February 1971 in
Buenos Aires. A fiveQday meeting is planned, with major'.
accelerator groups in Central and South America submitting
reports, and it is hoped that definite recommendations for
collaboration,'pOSSibly including regional sub-groupings, will
be put forward. Some three to five experts from Europe and/or
North America may be invited to attend. | ,‘ |
| Graves also reported that an International Symposium
on Controlled Fusion and Plasma Physics will be held at Madisdn
(Usn) 21-26 June 1971; details are being worked out with thé
IAEA. The IAEA's Physics Division has proposed.a panel on
Charged Particle Capture for 1971 and a Symposium on Neutron
Inelastic Scattering (iike the Copenhagen symposium) has been
approved for 1971.

Rae}asked aboutbthe Third Conference on Neutron Cross
Sections and Technology (Knoxville, 15-17 March 1971) but
Kolstad replied that this was only a national conference,_
Havens mentioned that the final programme will be approved at
the October meeting of the Nuclear Physics Division of the

American physical Society.
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6 THE NON PROLIFERATION TREATY AND ITS IMPACT ON IAEA POLICIES
Ir. his special lecture Dr. Rometsch briefly outlined: the -

hlstoxy of safeguaxrds activities. The IAEA was involved some
ten years before the: Nqn Proliferation Treaty but a great ex- .
pansion ofnthelr ex1st1ng activities .is envisaged. over the
next five years. A:thirty‘to fifty fold increase in staff
would be required unless considerable rationalization and
- simplification can be achieved, without, of course, compromising

affectiveness.
| The four major elements of a .safeguards system are:

(i) the safeguarding authority must have Xnowledge of the ..
facilities in which nuclear material is used,

(ii) the operators of these facilities must keep records,

(iii) reports based on these records must go to the authority,
(iv) 1nspectlons are requlred essentlally to audit the operators
books, and survelllance, ‘to ensure that the materlal keeps on

the track foreseen by the opcrators,rls also neces sary

Two years ago the IAEA set dp a Development D1v1s10n to

determine the mOSt 1mportant ‘actions and to max1mlze the ratio

of effectlveness to cost. It has been malnly conterned w1th
1mprov1ng ‘the technloues for spec1f1c measuxements,’optlmlzatlon
of the whole system is a complex and difficult problem - There'

is also a des1re to 1mprove the overall Credlblllty by deve10p1ng
methods for tstlmatlng the effectiveness of a system that are
based on statlstlcal confldence levels obtalned from quantltatlve
’measurements rather than hav1ng to rely on the judgement of ”
1nspectors. All these activities are 1n£luenced by ‘the possxble
conflict between effectlvencss and dCCeptablllty

The work of the Development DlVlSlon is most closely '

connected w1th the interests of the INDC in the area of measure-
ments and thelr verlflcatlon Information on the source materlal
whlch is requlred bv the fac1llty Operator, can be obtained: by "
relatlvely 51mple mcthods though the older technlques are belng
replaced g there has been a con51derable advance durlng

the last two years in the non- -destructive assay of complete

fuel elements. The "next step", measuring what has been produced
in a reactor, involves more nuclear data problems. Possible
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alternative approaches are:
(i) calculation from reactor codes (which may however be ruled
out if the reactor information itself is confidential),
(ii) measurements on irradiated elements (e.g. of gamma-ray
activity) for comparison with rough burn-up calculations based
on total power, and |
(iii) containment of irradiated fuel until reprocessing when
a destructive analysis can be made. _ - |

The recycling of plutonium from the reprocessing plant
through fuel fabrication involves similar problems, and the
non-destructive assay of plutonium fuel has also made great
progress in recent years.

6a Implications to INDC Interests

In the discussion that followed.Dr. Rometsch's lecture
Taschek asked about the accuracy required, noting that "one
percent of a hundred tons makes a lot of weapons". Rometsch
agreed, though the quantities of fissile material with a
high “diversion potential”, e.g. plutonium, have not yet
reached this level in non~nuclear~Weapons states. He admitted
that kgéping track of plutonium through reprécessing plants
would be difficult and cited his own experience at Eurochemic,
where great efforts had been required to reduce the "material
unaccounted for" to about 2%. However, the main intent cannot
be to prevent the production of a single bomb but rather to |
ensure that no important nuclear weapons program can be built
up. ‘ _
Replying to Havens, Rometsch predicted that checking
operations would have to grow, by a factor of five to ten in
their budget, during the next ten years, but that the effort
on instruﬁent development, currently involving some 20 prof-
fessionals, would probably not expand much. They evaluate work
in other institutions, and if there is an immediate need for
specific information they will usually arrange a research
contract.
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Kinchin asked whether any general statement could be
nade reaardlng the relation between destructnve and non-
destructive testlng. Rometsch replled that 1nterest in non-
des+ruct1ve testlng is 1ncrca51ng, after the mlnlmum of a
few years ago,'espe01ally for 1rrad1attd fuel when codes or
contalnment are not avallable. aouza Santos was somewhat
sceptlcal of the p0551b111ty of achlev1ng an accuracv of

2-3% in gamma ray measurements because of the self—absorptlon
oroblem and the generally unfavorable geometrlcal dlspos1tlon,
" but Taschek drew attentlon to. the annual report by Keepln at
Los Alamos whlch offers some hope, and also suggested that
future reprocessrng plants w1ll be so h1chly automated that
continuous automatic readlng devices could be devisedqd. Dragnev

mentioned the technlque of u51ng measurements on several dlfferent
isotopes to glve information on gamma~ray absorpt:on, and Rometsch

referred to the Los Alamos technlque of the "added gram" in
determlnlng plutonlum 1n solid wastes.’ In answer to a guestion -
from Kolstad, Rometsch said that the most 51gn3flcant "points

of contact" in the cycle were where the hlghest concentratlons
of fissile materlal were measured.

We1n21erl vorc1ng some scept1c1sm about effettlveness,
asked if test cases could be arranged in whlch operators attempt
to cheat and 1nspectors try to detect this, a guestion that had
been ralsed earller, in a prellmlnary dlscusslon by Kofoed—
Hansen. Rometsch mentloned some entouraglng results from swall-
‘scale tests,vln partlcular at a pilot plant for plutonlum fuel
fabrication. ‘ -

6b Nuclear Data for Safeguaras

In the short discussion that had taken place earller,
in connection with item 2i, .it had been noted that the enthusi-
astic response to the encuiry from the NDS had resulted in a
very large number of requests for nuclear data for safgguards.
These had been summarized by Byer in INDC(NDS)-21/G together
with much supporting information. Having had an opportunity, .

to study this document the committee returned to a con51derat10n
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of the problens. \

The discussion was prefaced by a short statement from
Byer summarizing his report, and included a statement by
Jankov on the attitude of the USSR and the work in progress
there. This information is contained in Addendum 2 to
INDC (NDS )-21/G along with the USSR list of requests, which
was received in Vienna during the INDC meéting.

- Byer had subdivided the requests into five basic groups
of which only two (A and B) were concerned with neutron induced
processes and it was established that the types of measurements
in group B are only partly covered by the present activities of
the four centres. Certainly it would be difficult to merge all
the safeguards reéuests into the present RENDA.

It was generally agreed that the accuracies requested
were likely to be unrealistic in many cases but that further o
experience would improve this situation. However, the problem‘ﬁ
of assigning priorities appeared to be the most difficult one.
Kinchin believed that this was not possible in advance of a
sYstems analysis that would identify the important areas. |
Kofoed-Hansen drew attention to the lack of .any criterion
corresponding to the one of economic importance for reactor
data requests, and suggested that the highest priority might
go to the detection of deliberate cheatlng. Stefanescu amplified
Rometsch's earlier remarks on the most strategic measurement
points, but no clear picture emerged. Abramov believed that
the INDC would have to leave the assignment of priorities to
the safeguards departmenté and restrict itself to considering
the scientific problems; Cierjacks agreed.

An ad hoc Subcommittee was then set up, with Taschek as
chairman and other members as listed in Appendix 4, which reported
to the full Committee on the afternoon of the next day, the last
day of the meeting.

At this final discussion it was decided to appoint a
Standing Subcommittee, having the same membership as the ad hoc
Subcommittee (see Appendix 3), which would develop a report to
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the full Committee for its next meeting. The ."Observations
and Recommendations" of the ad hqc‘Subcommittee,(Appendixf#),
were reviewed and it was decided to modify the wording;in_
secpibp,i,il-to reflectxthendifficultiesuof(éroviding a
requgsgg;ist, and. to add section 2.I1II on the'need for -
filpgp;ng:thé requests. A sentence was added to section-2.v..
~calling: for relevant progress reports to be sent to the Sub-
- committee. Byer was asked to obtain information on the

criteria used to establish priorities (section'2.IIB).  -.
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7__DATA CENTRE ACTIVITIES

7a Reports from Data Centres

Schmidt spoke to the NDS Progress Report INDC(NDS)-23/G,
especially pp.22-24, and noted in particular the rapid growth
of the data file, with CINDU-9 referring to some 1500 DASTAR
data sets, about half of which originated in the NDS service
area. Lorenz presented & summary of the statistical information
given in Appendix 4 to the NDS Progress Report.

Kolstad asked Lorenz about the requests for evaluated.
data received by the NDS, and was informed that some eight
countries have made requests, the justification being that
they are designing a reactor or starting reactor calculations.
Copies of the evaluated data transmitted by the NDS are kept
at the NDS in their original format. Usually the magnetic
tape is copied and then forwarded after checking its readability;
printouts of tapes can be sent to subseqguent requestors.

Describing activities at Obninsk, Abramov stated that
the main task was the implementation of the centre-to-centre
exchange format. There had been an unexplained delay in the
delivery of magnetic tape units from West European suppliers
but these are now expected by the end of the year. Abramov
mentioned the preparation of Vols. 8 and 9 of Collected
Abstracts of Nuclear Physics Research in the USSR (distributed
to the meeting) and of vol. 6 of the Information Bulletin of
the Obninsk Centre which had just gone to press.

In reply to a question from Lorenz, Abramov described
the reorganization of nuclear data committees in the USSR.
During the summer of 1969 the Council of the Obninsk Centre
had been replaced by the Nuclear Data Commission of the State
Committee on the Utilization of Atomic Energy, with V.A.
Kuznetsov, the Director of FEI, Obninsk, as chairman. Various
institutes are represented on the Commission which coordinates
all the work on experimental measurements, compilation, evalu-
ation, and distribution; and develops constants for reactor

calculations. The practical work (including data compilation,
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CINDA activities, development of data processing and storage
programs, and some evaluation) is carried out at the Cbninsk
Centre, directed by V.I. Popov. There are also two coordin-
ating groups: the first, with v.I. Mostovoy of Kurchatov |
Ingtitute as chairman, is concerned with measurement act1v1t1es,
the 1nd1v1dual members from the different institutes being
responsible for the transmission of numerical data to the
Obninsk Centre. The second group, chaired by V.G. Zolotukhin
(Gbninsk) coordinates‘requests for data for reactor calculatlons"
including the preparatlon of group-averaged constants. The' ”
Nuclear Data Comuission meets two or three times a year to
receive reports from collaborators and the coordlnatlng groups.
" Liskien summarized the Progress Report “from CCDN
(INDC(ENEA)-}/G). He also mentioned that evaluated data files
are not beihg'tranleted because the situation is considered
to be fluid. Overlay graphs, as recommended by the EANDC/EACRP
Joint Subcommittee, could not yet be produced by CCDN but might
be, with assistance from H Alter at ALomlcs International if
funds. (~ 30 K$) were made ava11ab1e. He noLed that the US
requests for high energy. data had not been entered into RENDA.
Kinchin asked whether there was sat1 factory feed back:
on errors detected by evaluators, and whether turn—around tlmes
were acceptable to data users. Liskien mentloned ar dlsapp01nt1ng
., experience with a systematic error (caused by a program-fault,
since corrected) -which had drawn no comment, but stated that
- feedback on errors was;regularly received from some evaluation
groups ‘(e.g. AWRE and KFK), and from liaison officers. Since -
October the average turn around time had been reduced to about
five days;f Lorenz referred to the author proof system used by
the NDS and Kolstad said this was also used at NNCSC. .
Reporting on activities at the NNCSC Kolstad mentioned
that D.E. Cullen had attended the Programmers' Workshop;(vienna,
May 1970) which had coordinated the EXFOR programming efforts.
He noted that volume I (Z = 1-20) of the new edition of BNL-400,
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"Angular Dist:ibutions in Neutron-Induced Reactions", to be

- issued July 1; 1970,had,beén produced almost entirely by

. computer. Many problems had to be solved in 6rder to produce
publicatidn—quélity graphs with "eye-guides" through the expéri—
mental data, and future publications would beneZit from this
experience. The necessary additions and corrections to the
tape library for the contents of Volume II (2 > 20) of BNL-400
were almost complete, and preparation of publication output

for this volume should begin shortly. The NNCSC had implemented
its data storage system on its own PDP-10 computer, a disk-
based operating system. Interactive graphics equipment had been
purchased to facilitate the maintenance of files and the evalu-
ation of data. A bi-monthly newsletter was being issued con-
taining the latest additions to the expérimental.and evaluated
data files. This newsletter was designed to be produced by
computer and is readied fo; mailing by machine.

b Status of CINDA: Compilation and Publication

Lemmel summarized the Section El of INDC(NDS)-23/G and
its Addendum. - The IAEA wished to reduce costs by publishing
CINDA in a reduced format, the size of the standard IAEA
Proceedings, but H. Goldstein had objected on the grounds of

illegibility; however, if computer-controlled typesetting were
available the reduced format would be acceptably legible. Some
technical details regarding computer-controlled typesetting
‘and IAEA publication equipment were provided by Gottschalk and
Metzendorf of the IAEA, but it was generally agreed that the
INDC should be concerned primarily with the legibility of CINDA,
though the guestion of how future issues-- of CINDA would be
split into separate volumes was also affected by the size of
format. ' - |

The agreed recommendation of the INDC on format is
given in Appendix 1. The splitting of CINDA into two volumes
was discussed at some length, but it was not possible to
eéstablish firmly when this would have to be done. Kolstad
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mentioned the recommendation of LANDC at its October 1909

meeting that CINDA-71 be the last complete volume, and lead

the letter from H. Goldstein of 5 June 1970 (Appena¢x 8).
Lemmel asked Kolstad whether the US CINDA activities

were to be transferred from DPIE at 0ak Ridge to the NNCSC

in Brookhaven.. Kolstad mentioned Brookhaven's reluctance but

Liskien believed it would be desirable from the point of view

of having a‘better representation at Four-centre Meetings of

US.thinking -on CINDA problems, which were bocomjrg more closely

linked with EXFOR. Kolstad agreog to' look into this.

(c Novoﬁb01 1960 Moqcnw Four - Contre Méétinq

' Lorenz spo'e brlefly to I\DC(hDU\ 16/N. The Noqcow
Meetlng had agreed on ‘the Lepu te be taken fof the 1mglemnntatlon
of the FXFOP data excnanga system and had aqned Lhc NDS to pre~

pare a fo:mal agrcoment (see next item).

Ta. Excbange of Exper’mental Data

The Protocol for Four-centre cooperation .in the exchange
of data is reploduccd (1n its fznal form) as Appendix 9.
Schmidt reported_that a draft version had been discussed by .
representatives of the four centres at an informal meeting
during the Helsinki Conference, and some minor changes in

wording had been made..
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8 EVALUATION

8a__Progress Reports

USSR

| Abramov reported that the evaluation work in the USSR
had greatly increased since the last meeting. POpov at

Obninsk had worked out methods for the interpolation, evalu-
ation, and compact presentation of data on neutron elastic

and inelastic scattering} results for a humber of elements

had been made available via Vienna to other centres. Nikolaev's
group at Obninsk had prepared a review of experimental and
theoretical results on the angular distributibns of elastically
scattered neutrons up to 12 MeV, and a report was to be pub-
lished later this year. A group at the Ukrainian Institute

of Physics was analyzing experiments on elastic scatterfng

from medium weight nuclei up to 1.5 MeV neutron energy.

Abramov referred to the paper‘pfesented at the Helsinki
Conference (CN-26/T4) by Smirenkin on v (E), and to the multi-
level analysis of of( 39Pu) by Lukyanov's group which was being
presented to a Soviet-French Seminar (Moscow, June 1970).

In the area of evaluating parameters for cross section
calculations, Abramov mentioned optical model work at the
Ukrainian Institute of Physics where a six-parameter model had
been fitted to total cross section data on 26 nuclei. Anikin
and Smirenkin at Obninsk had used an optical model to describe
the 238U scattering data from 7.5 keVv to 12 MeV. Two papers
presented to the Helsinki Conference dealt with level densities
and radiation widths,

Work was continuing on the evaluation ofbintegral
experiments to provide improved multi-group data sets. The
latest Bulletin of the Information Centre contained 2l-group
cross section data for nuclei from H to Pu.

Abramov expressed concern regarding the format for
evaluated data, which were being stored in the form that was

received. Discussions were in progress on whether a modified
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EXFOR format should be used for evaluated data. (Barlier in .,
the meetlng Abramov had stressed the desirability of an o
1nternatlonally agrccd format, but Schmidt had been pe331n1st1c'
see also Llsklcn s report from the Joint Subcommlttee at the .
end of 1tem 5a)

UK

Kinchin mentioned the papers presented at the Helsinki
Conference by Story (CN26/110) on evaluatign.in‘the thermal
and fésonance enér@y range, for A <:220 by Sowerby (CN26/34)
on f1591on Cross Jectlons and the capture cross section of
238U between 100 eV‘ald 20 MeV, by Moxon (CN£6/)2) on the
capture cross qpctlons of. eruL£uraI and cladding. matnrlalq.
in the range 1- 100 ke v, and by Camobell (CN26/116) on, the
relatlonshlp of mlcrObCOpJC and, lntpgrdl data. He dlSO drew
attentlon to the pdpnr by M.F. James ©on the energj relecased
in flss1on (J Nucl Energy _é 517 (]960))

Germany . .

_Ciepjacks;noted the paper presented at‘Helsinki by
Hinkelmann (CN/15) on' the. evaluation of data for several
.actinides :in- the range from thermal to 10 MeV. . Schmidt referred
the éommittee_to paQes 49 and 50 of the 1669 Euratom Progress
Report (EANDC(E)127-U) for a description of ‘the activities. at
Karlsruhe. '

Austrdlla

Clancy . mentloned the comleatlun of fission: product
data (see INDC(AUL)—B/G) and a paper by Cook on fisSsion
product cross sections which will be published as an INDC report.
Romania _ ‘
| Berinde reported that work had started on the:évaluation.
of elastic and inelastic séattering data between 1 and 15 MeV,

using the optical model and:statistical model, for S, As and Zn.
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France
Joly referred to the work of Ribon's group- at Saclay,
which had been exten51vely presented at Helsinki; and to the
valuatlon of data for uoPu up to 1 MeVv by L'Heriteau and
Ribon (CEA—N—1273) which took into account both previous
evaluations and more recent experimental data.

USA

Taschek reported that the secord version of ENDF/B was
going ahead with a nurber of cross sectlon sets already
approved for release by the Cross Sectlon Evaluation Working
Group. At Los Aiamos the gamma production cross section of
hydrogen had been evaluated, and an evaluation of all the
partial cross sections of nitrogen, above 100 keV neutron
energy, was under way. D.R. Harris was engaged in a comparison
of the Wigner-Eisenbud and.Kapur«Peierls formalisms. The
Hopkins and Breit evaluation of the (n,p) cross section had
already been referred to (item 4a(i} above). |

At the NNCSC efforts were continuing to produce evaluated
data sets for fission product nuclei. The inelastic cross

)9Pu and 240Pu had been modified to include discrete

sections for
level excitations up to 3 MeV and thereby permit a better des-

cription of the energy distributions of secondary neutrons.

Brazil

| Souza Santos said the only evaluation activity in Brazil
concerned the production of fireballs by very high energy
particles (1011—1017 GeV).

Japan
Nishimura reported that two sets of evaluated nuclear

data files had been prepared. The first file, based on the UK
Nﬁclear bata Library, included some re-evaluation in order to
obtain a better interpretation of reactor physics phénomena' |
(JAERI-1195, in press). The second file had been designed to
provide data with higher energy resolution and at higher temper-

atures for studying reactivity effects in large fast reactors.
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Data for 2353, 2324; 239Pu and 24Opu up. to- 21 5 keV were:already

on thls flle and “Pu data was-to be added later this year.:.
Other completed evaluations included:inelastics qcatterlng
for U (Helslnkn Conference Paper CN-26/27), capture for Cr,:
Fe, Wi ‘and Mo (Cn—26/28) and the total cross sectlons of lead
\(CQDN~NW/10). A bibliography for thermal neutron scatterlng -
had been distrlbuted (INDC(JAP)-6/G) as had an evaluation of
thermal neutron scattering cross sections. (INDC(JAP)-8/G)
and a report on level densities (IhDC(JAP) ~7/G). . Evaluations:
in progress included a compllatLOD and review of o,, 0, Og/
and v fér;?35 258 239 ; 3”0p ‘a nd. 241Putbet:reenfl kZé
fog C, an evaluat:on of o el and
1néi 1 0 (1 kev~20 Mev), and a review
and evaluation of fission product data (decay constants, yields,

238

U'nel

and 20 Mev, ‘a rev1ew of ot "

o for Cx, Fe, Nl, Na, and

and cross sections).

India

Divatia referred to INDC(IND)-11/E for a description of
evaluation activities in India, and acknowledged the receipt of
' the KEDAK tapes via the NDS. |

Canada _
Hanna stated that C.H. Westcott had récently completed
a study of the accuracy of the temperature coefficient.of g
factors (AECL—3605) and that W.H. Walker was still active in
fission-product evaluation (CN-26/3). ‘
Following these presentations Hjarne asked if the ENDF/B
format had stabilized and Liskien replied that the modlflcatlons
were decided but not yet pﬁbllshed.

8b Exchange of Evaluated Data and Coordination of Activities

Abramov enguired about the extent to which the various
libraries of evaluated data were coordinated. Kolstad mentioned
the EANDC/EACRP Joint Subcommittee and Hjirne asked whether
observers could attend thesé meetings. Though some observers
had been at the London meeting Kolstad belieyéd that more formal
arrangements were desirable.
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The ﬁroblem of an internationally agreed format for
~the exchange of evaluated data was again-raiéed, by Schmidt;)
but Havens thought it was a technical problem beYénd the |
competence of the INDC, and Joly saw no need for it from the
‘users' point of view - it was a problem for the data centres.

Schmidt asked whether it was still hecessary to restrict
‘the exchange of evaluated data. Kolstad replied that the USA
was moving in the direction of free exchange, had already
provided much information, and would continue to do so on an
ad hoc basis, but wished to see more evaluated data ffom other .
countries in return. Abramov, however, believed that the time
had come for a free exchange on the same basis as experimental
data; the USSR had already sent some evaluated data to the NDS
and was proposing to begin a free exchange in the spirit of
the UN and the IAEA. | |
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"9 ASSESSMENT OF DATA NEEDS AND ASSISTANCE TO MEMBER STATES

Oa Non~ObCD and WOr]d Request LlSL for Neutron Data Meaaurements‘
Schmidt sooke briéfly to the draft requcst list™ |
INDC(NDS)-EO/G ‘and Joly compllmented the NDS on the commeﬁfe
it had’ added to the individual requests. Hanna'eEked‘thét,
in ordéer to av01d ccnfu51on with official Canadlan requests,
his name not be associated with the Lequeste, orlglnated by
Lemmel arlslng out of the work on the least squdre° flttlng
of 2200 m/s data for the prlncrpal fisiile nuclei. Havens
asked whether ‘the non-USSR requests of INDC(NDS)-20/G had been
combared"with the RENDA reouests-rﬁhereféeeﬁed toebe’conSiderable
overlap. Thls had not in fact been done, but Liskien pornted
out that in any case requests should not be ' comblncd because
a w1thdrawal by one of the’ rncueccors would then necessrtate
rewriting theé reguest. '
chardlng the po:s1b1e merglng of ‘the non=-OECD requeqt
1ist w1th RENDA ' Liskien antrctpated no mechanlcal dlff1cult1eu,
except for lowercaeeletterq | Kolqtad asked the non-OECD
members of the Commlttee for 1n£ormatlon on fllter1ng pro-‘
cedures and it appeared that these varied widely. The Commitree
finally ‘recommended melglng the two lists and encouraged
filtering procedures The ENEA will requlre a correspondlng
_recommendatlon from’ the FANDC, and Kolstad w111 ask for this
to be raised at the nex+ RANDC meeting. Meanwhile the mechanlcs
" of publlcatlon are to be LXPlOJLd by the NDS and the CCDN.

Ob Nuclear Data Sectlon ACt)V)tles ln Nuclear Data Survex¢

and Rev1ewo

Because thls t0p1” had benn covered in 3d(11) and 3d(111)

there was no pec1f1c discussion of this agcnda item.

9¢c Request List for Targets and Samples Particularly from

Developing Countries

The discussion of this item was split into two parts, a
preliminary discussion preceding the setting up of the .ad hoc
Subcommittee (item 2i), and a consideration of this Subcommittee's

report (Appendix 5).
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At the preliminary discussion_schmidt introduced the
‘draft report-iNDC(NDS)—22/G which lists the requests for
. targets and samples; information on what is available has not
yet been compiled. Taschek raised the question of how the
IAEA would be involved in transactions between supplier and
customer, and Joly asked whether decisions would be made on
the basis of relevance to "nuclear data” or " pure physics".
Abramov suggested that discussion of the list in INDC(NDS)-22/G
would be premature, since many requests might disappear when
the availability of samples was established, though there might
well remain some competing requests on which the Committee's
advice would be needed. Liskien believed that many requeéts
could be satisfied from commercial sources, and Souza Santos
recommended that any financial assistance from the IAEA should
be used for obtaining normally unavailable (e.g. fissile)
material.' An ad hoc Sdbcomﬁittee was then set up, with Divatia
as chairman and members as listed in item 2i, to consider these
guestions and especially to develop a policy for assigning .
priorities for possible funding.

bDuring the discussion of the Subcommittee's report
(Appendix 5) Abramov did not support the formation of a
Standing Subcommittée to evaluate requests for targets and
samples, but preferred this to be a responsibility of the full
INDC, which would provide wider expertise. Kinchin recommended
circulating requests to INDC members between meetings so as to
reduce delays. Divatia accepted the proposal of the full
committee being responsible, though he, along with Kofoed-
Hansen and Schmidt, was concerned about the large amount of A
work involved. Taschek also supported the proposal, but asked
that rules be developed governing priorities and procedures,
e.g. on the bperation of a sample pool. It was finally agreed
to ask the Subcommittee to continue its work, especially to
develop rules for priorities, and to report by 1 October 1970.
Some changes were made in membership and this Subcommittee,
still considered to be an ad hoc one, now comprises Hjdrne

(chairman), Abramov, Aten, Divatia, and Taschek.

-~



i¥e}

Havens, Divatia, and Abramov were asked to prepare a
Recommendatibn‘ﬁeiterating the general éuépért oﬁ.themINDC
'fOr“a,program of providing targets &nd samples,to in£erested_
countries (compare Recommendation 6 of the Secénd iNDC\Mthing)-
The text of this recomméndation, as finélly:agreed to by the

full crommittee, is given in Appendix 1.

9d Facilities List

. The facilities list was considered to be dormant and

was not discussed.
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10 NUCLEAR DATA ASPECTS OF IAEA ACTIVITIES.

_10a pata Needs: for Fu51on Dos1metry, and Shleldlng

Dr. Seligman opened the discussion on nuclear data for :
- fusion by referring to a meeting he had recently attended in fr
Trieste where representatives of some ten countrles had dls-fvi
cussed status and future plans, and had recommended the formation
of a "Permanent International Fusion Research‘Cpunc1l", to meet
yearly. Although it is too early to envisage common prdjects,
this Council mey shortly be set up by the IAEA, followed next’
year by the setting up of subcommittees. Since one of'these
could be concerned with basic data requirements, the INDC
should consider its possible future poeition regarding nuclear
data for fusion and its relationship with the proposed Council.
Kolstad believed that nuclear data for fusion should be
included in the responsibilities of the INDC, with requesté for
such data appearing in the reqﬁest list, which could be in
three parts covering Reactors, Safeguards, and Fusion. Kinchin
mentioned the role of local committees in dealing with reactor-
oriented requests and thought fusion requests should be handled
in a similar way. Kofoed-Hansen drew attention to the very wide
field involved; including .e.g. atomic physics, and Kolstad agreed
that the INDC responsibility should be limited to nuclear data.
Schmidt referred to the Helsinki Conference Papers by Chernilin
(cn-26/104) and crocker (cN-26/98), which provided some guidance
on what would be required, namely neutron data genefally and
charged particle data for light nuclei. Jankov and Cierjacks
stressed the need for more information on angular distributions.
The,questioh of how to prepare a request list for fusion
date was discussed, e.g. whether the NDS should send out a
circular letter to workers in the field, as had been done for
safeguards, or whether INDC members should make the approach.
Taschek observed that writing to an individual laborétory
director would probably be fruitless and suggested Dr. R. Gould
for US requests. Seligman stated that the Trieste meeting had
not discussed detailed procedure, but that he could supply a
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list of approprlatc pnOple, and it was agreed thaﬁlthe NDS
snould wrlte to them. ) ‘,' R

b Tascnek asked the NDS to send coples of the HClSlnkl
Conference papors on fu51on aata LO INDC membcrs, and thlq
was agreed to

' Regardlng data for d051metry Lorenz referred to hlS
paper on IAEA Programs in the Compilation and Review of Nuclear
Data presented to an IAEA Panel meetlng‘(February, 1969) on Nuclear
Accident Dosimetry ‘Systems (IAEA-PL-329/15). He did not believe
that any specific INDC recommendation was called for. ' Kolstad °
mentionéd the wide field covered by dosimetry data‘andeavens '
agreed that only the fast neutron data requests were: c]ose]y
related to reéactor reguests. ' ' o

Kolstad c¢onsidered any further discussion of data for:

dosimetry, or shielding, to be premature. Following'a suggestion
by Claney, it was agreed that the NDS should write to organi~
zations concernéd with deéjﬁetry or éhielding”ahd'ihfbrm:fhem o

of the present scope of act1v1t1es in Lhe data centres.

10b Non~Neutron Nuclear Data

A uhort dlSCUSSlOF of this subject took place under ~
item 5c (above) when Kolstad ralsed the questlon of a future
symposium, and Graves, Lorenz and Schmlat summarlzed the IAEA
attitude as follows. The IAEA does not have the resources to .
make a M&rge contribution’ to the monumental task of compiling
non»nedtﬁbn'nuéie&rﬂaéfaf-and'they understand’ that Hollander
has received funds to-allow him to continue.’ On the other
hand they are interested in promoting cooperation in this field,
and believe this is best done by organizing a small consultants -
meeting to find cut what is’' needed; the ¢onsultants could then
récommend a panel meeting, but a symposium is at present con-
&idered to be premature. ‘Théy are planning a consnlhants
meeting for November 1970 (probable consultants: Hollander,
Dzélepov,” Wapstra and Grinbery). A”ﬁeeting-of:representétives
from Edratom ¢ountries (including Grinberg, ‘Spernol and Wapstra)
had been held in May 1970 but no 1nformatlon was ‘available at
the INDC meeting.



52

Souza Santos and Abramov both believed that the INDC
‘should not be enlarged to cover the wider field ofggil‘nuclear
data compilation, and no dissenting opinions were expressed.
However, Kolstad re-affirmed his belief in the usefulness of

afsymposium,vwhere e.g. technigques in the neutron and non-neutron
data ~compilation field could be compared.

10c physics Section Activities

Graves outlined the activities of the Physics Section,
which comprises three professionals. Their main fields of
interest are Fission Physics, Fusion Physics, and Solid State
_ Studies by Neutron Inelastic Scattering, and they organize an
International Symposium in one of these fields each ygar;'they
are also involved in other special meetings,(see item 5¢).
Members of the section serve on the editorial board of the
IAEA journal"Nuclear Fusionf‘and are responsible for administering
technical assistance programs for some 20 countries, and for
evaluating applications for training and fellowships.

Graves invited comments from the INDC but asked that
their limited resources be borne ‘in mind. Schmidt emphasized
‘he close interaction between the physics Section and the NDS
and there were no further comments. -

10d Status Report on INIS
Mr. J.E. Woolston (IAEA) outlined the status of the

International Nuclear Information System, INIS (for a des-
cription see Proceedings of a Symposium "Hahdling of Nuclear
Information, Vienna 1970, page 607). INIS is still in its
initial phase, and nuclear properties will not be covered
until 1972. It has been operating for three months and though
much less than the expected input has arrived, this is improving
as the various countries come on stream. The thesaurus, supplied
under contract by Euratom, has now arrived. '

Rae asked if INIS would replace Nuclear Science Abstracts
and Woolston replied that the USA waS’éxpected to continue NSA
in parallel with INIS for an interih'period. In reply to a
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question from Joly, Woolston explained that the Euratom .
Information System comprised kewarde and serial numbers only,
which requiree subsequent reference to a card file, whereas
INIS can print out full bibliographical information. However,
Euratom has about a million items on file'and some countrie°
~ have expressed 1nterest Jn hav1nc access to this 1nformatlon,
an arrangement may bes negotiated. Divatia was concerned about
the speed of service for an individual reque%tiné information,
notlng that there were many setlsfactory brlateral agreements
in Operatlon. Woolston said Lhe eXplOltatlon of the INIS
‘data bank wonld be up to the natr nal nuclear lnformatnon
centres and they would provide the 1ndrv1dual sc:entlst with -
what he requlreq- he conSLdeled bilateral agreemcnts to be
expen51vc and too dependent on the interest of the suupller.'
Clarlfylng some p01nts raised by Hjarne, ‘who expressed
reservations about the thesaurus, Woolston explalned that INIS
was not designed by the IAEA but represented an international
consensus. Amajor breakthrough had been the adoption of
English as ‘the "carrier" language, but it was unfair to expect
people with an indifferent command of English to follow the
NSA indexing system. The Universal Decimal Classification,
which has dictionaries in many languages, is always out of
date, whereas the system cheosen (co-ordinate indexing, which
- looks at several words) can be modified rapidly as new scientific
concepts appear; plans for updating the thesaurus are still
under discussion. Regarding translations Woolston pointed out
that, while everyone would like an abstract file in.his own
language, the cost was frightening; interested countries could

of course organize and pay for translation.
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11 NEXT MEETING: MEMBERSHIP CHANGES ,
Divatia invited the INDC tb hold the next meeting in
Bombay, India. Kolstad welcomed this invitation and the week
of 12 July 1971 was tentatively agreed on. Later, following

a discussion with the Director General of the IAEA, Kolstad
reported that there might well be some financial difficulties;
these were being investigated.

During the meeting thg Committee learned of a recent
Italian application for membership in the INDC. The Ccommittee
welcomed this application and supported the IAEA proposal to
appoint an Italian INDC member.

At the conclusion of the‘meeting Mr. G.H. Kinchin
announced his resignation from the INDC, effective 1 January
1971, and expressed'his pleasure at having worked with the
members of the Committee.
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Appendix 1

FormalzRecommendations of the Committee

1.1

"Nuclear:Data Conferences -

Taking into account the success and practical usefulness
of the Helsinki Nuclear Data conference, the INDC confirms
its previous recommendation onvconvehing such conferences
in the futurg.withAén interval of 3 to ! years upon the

condition of clear cocrdination of dates and agenda with

. those of other national and international conferences on

neutron .cross sections and technology.

Experts Meetings on Discrepancies in Important Nuclear
pata- | '

'*vThe‘éuééeSSful'meetings of eXperts~at Studsvik, 10-12

1,3

‘June’ 1970, on discrepancies in ;"éhd-d(Pudjgj’data illus-

trated the value of such discussions. It is recommended

that- future meetings of this type should take into ‘account

the - followxng desiderata:

a) the problems(s) to be discussed:should be well defined,

b) every effort including suitable financial arrangements
on the part of the IAEA should be made to ensure the
attendance of all experts most concerned with the problem,

c) there should be sufficient preparation to ensure efficient
use of the time of the meeting. The NDS can perform a
valu&ble service in this respect by compiling available
experimental data, renormalizing them as necessary, and
presenting them in the most readily cdmprehenéible form
for discussion, '

d) the conclusions, as agreed to by the expefts, should be
disseminated as soon as possible by the NDS; an INDC "L
distribution would generally be appropriate.

Printing of CINDA

The format for the publication of CINDA recommended by the

INDC is sample C of the addendum to Section El of'Report
INDC(NDS)-23/G. The INDC realizes that some technical
problems may arise to prevent CINDA-~71 from being printed
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in this recommended format. In this case IAEA should take
whatever 'xpedient steps are necessary to print CINDA-T1

in the present format.

Targets and Samples

The INDC strongly reaffirms its recommendation that the
IAEA take an active part in making arrangements for
targets and samples to be supplied to experimental groups
for nuclear data measurements. The report INDC(NDS)-22/G
on "Needs of targets and samples for nucléarvdata measure-
ments in the Service Area of the Nuclear Data Section" by )
L. Hjéfne summarizes requests for targets and samples,

The INDC believes that there is potential for useful nuclear
data measurements frdm the laboratories which havé'requested
targets and samples. To assist in the development of this
potential the IAEA should help in the supply of targets and
samples to the interested countries. The INDC is prépared
to advise the Agency on the most effective way of using
available funds for the most important nuclear data
measurements.
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Actions arising from the Third INDC ‘Meeting

Action page No, Action Action
of
Yo. . on
Minutes
1 5 NDS/INDC Issue official minutes of the Second
- Secretariat  INDC Meeting as INDC(SEC)-dccument with
L-distribution, ‘
2 5 NDS/TNTC Tssué riew Metnodd' of Work document |
o Secretariat (C-~digtribution) with the approved modi-
fications included and with the section on
distribution of documents deleted,
1 6 . NDS/TNDC Ensure INDC memberz continne to receive
Secretariat minutes of IWGFR meetings {[continuing
action 3 Trom second INDC meeting),
4 6 Hidrne Provide information’on svailable iargets
s “and foil materials (completion of action 8
from second INDC meeting).
5 1 'qNDS/INDC T:A,'ForWard the INDC Chaiyman's biennial report
Secretariat. . for 1943/69 to Director General, Consult
the Director General's office regarding its.
digiribution and issue it as INDC(SEC) -
document, : -
6 7 DS/ INDC Establish 2 "Compendium of Committee
Secretariat  Regulations',
7 w7 ; g:NDS/INDC . Distrihute Compendium of Committee
. .Secretariat. Regulations, and appendix A of TNDC(¥DS)-23/6
W to Liaison Officers.
8 .8 ~ NDS/INDC  Send proposal on document distribution to
Secretariat  INDC members.,
9 18 Taschek Provide at an early date improved estimates
of cost of underground nuclear detonations,
10 18+ - All members - At their discretion, make informal enquiries
E Crihed R “of their institutions regarding participation
in experiments using underground nuclear
e explosions,
11 27 Hjlirne Infor:m INDC members of any UNISIST develop-

_ments likely to affect data centreg,
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Action page No, Action.

of
No. Minutes

Action

on

Inform INDC members as early as

12 27 NDS

17

14

15

15

17

18

1¢

20

21

28

37

a

AT

47

47

48

51

51

Hijérne

Byer

Kolstad

NDS

Kolstad

Hjdrne

Lorenz

. NDS/INDC

Secretariat

possible on any recommendations of
CODATA regarding the relationship
between CODATA and INDC,

Prepare and distribtute report on
Helsinki Conference Questionnaire,

Write to requestors of nuclear data
for safeguards to ascertain what
criteria were used to establish
their priorities, ' '

Investigate possibility of US CINDA
operation being transferred to NNCSC,

Issue aménded Non-0OECD reutron data
request list after consultation with
the requestors,

Ask chairman of EANDC that the INDC
recommendation to merge request lists
be considered at next EANDC meeting.

Take the necessary steps to provide
for the comhined edition of the
amended Non~OECD and the OECD request
lists for neutron data measurements
in one world-wide document asg a
common undertaking of ENEA/OECD and
IAEA (depending on the outcome of
action 17 above).

As chairman of Subcommittee on Targets
and Samples to report subcommittee's
recommendation before 1 Cctober 1970,

Write to appropriate individuals to
agcertain the need for nuclear data
for fugion,

Send copies of Helsinki Conference
papers on fusion data needs to
Committee members,
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Minutes
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Action

22 51

23 60

- NDS/INDC

Secretariat

A1l Standing
Subcommittees

NDS/INDC
Secretariat

Inform organizations concerned with

dosimetry and ashielding of
activities of nuclear dats

Provide NDZ with copien
rondence,

Ircorperate regquirement
pondence {action 23) in

of Committee Regulations

relevant
centres,

of corres-

re corres-
Comperndium

-
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Appendix % -

~ Subcommittees

In accepting the recommendation of. the ad hoc Sub-
‘committee on discrepancies and standards (item 2i) the full
committee decided that members of Standing Subcommittees
should be continuing participants in INDC meetings, so as to
provide a continuous channel of action. It was recoghized
that Subcomnittee members would frequently delegate work to
non-~participants, who could be invited to attend meetings as
observers on an ad hoc basis. Subcommittees are to provide
the NDS with copies of all relevant correspondence.

Subject to these provisos, which are to be included
in the Compendium of Committee Regulations, the following
Subcommittees were set up:

A Standing Subcommittees
3.1 standards

Chairman Havens
Members Aten, Jankov, Joly, Lorenz, Nishimura,
Rae.

%.2 Discrepancies in Important Nuclear Data and Evaluations
chairman Schmidt ' |
Members Cierjacks, Jankov, Joly, Nishimura,
' Rae, Taschek.

3.2 Nuclear Dpata for Safeguards

chairman Taschek (initially, chair will rotate)
Members Byer, Cierjacks, Jankov, Souza Santos,
Sujkowski,

»  Ad Hoc Subcommittees

!

3.4 Targets and Samples for Nuclear Data Measurements
(to report by 'l October 1970)
Chairman Hjdrne

Members Abramov, Aten, Divatia, Taschek.
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Appendix 4

“ - Nuclear bata for Safeguards

Observations and Recommendations, 26 June 1970, of the

ad hoc Subtonmittee, Taschek, Byer, Cierjacks, Jankov, Souza
Santos, and Sujkowskl 9551sted by T. Dragnev (1AEA) K. ’
Nishimura (INDC), S. Sanatani (IAEA) and A. stefanescu (IAEA)
including changes agreed onfduring the discussion by the full
committee.. e ' | S

l._ Recommendatlons

1. The Creatlon of a Standlng Sub COmmlttee on Nuclear

:sData for Safecuards Technlcal DeveloPmenL is considered
as_belng hlghly de51rable co as to prov1de a channel
of contlnuous 11alson for the assessment and evaluation
of the Safeguards Nuclear Data Request List.

II. Steps should be taken to provide a sultable Safeguards
Nuclear Data Request List embrac1ng the entlre -scope

oF the requests

I1Y. That the Agency act lvely encourages the COmpllatlon of

nuclear data for Safeguards o
IV;“'That steps be taken to furthel encourage and 1ncrease
the Collaboratlon between the Nuclear Data Sectlon and

the D1v1s10n of Devclopment (Department of Safeguards
and Inspectlon) 1n those areas of common 1nterest
V. That Safeguards Nuclear Data Requests pertalnlng to
”neutron 1nduced reactlons should be Merged into the

-EX1Stlng Neutron Data Request Llsts

2. dbse vatlons

I. Due to the very wide Scoge of the:present‘Safeguards
Nuclear Data Requests, problems of a scmewhat new nature
~have been posed to énsure the up- to—dateness and’ contlnuous
monitoring of the Statuc of individual requests. In this
context, it is felt’ necessary that, at this early stage,
individual requestors should be responsible for maintaining
and communicating to the Nuclear Data Section information

concerning the Status of each of their requests.
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iI. _Since.Safeguards'Systems Analysis.is as yet not in a
position to provide well defined and quantitative
criteria concerning the relative importance of different
strategic measurement points in a fuel cycle, it is
difficult to establish well defined and quantitative
criteria for assigning Priorities to specific Safeguards

Nuclear Data Requests. So as to arrive at at least
broad and qualitative criteria for the assignment of

Priorities, two possible courses of action are suggested:

A) That the well defined Priority criteria developed
by the European American Committee for Reactor Physics
_ for requests for nuclear data, be transmitted to the
safequards Nuclear Data Requestors, so as to provide
them with qualitative'guidelines in establishing

~ their priorities. '

B) That requestors be asked what were their criteria
for establishing the priorities associated with
‘their requests. _ .

I1I. Appropriate steps should be taken in the Member States
submitting request lists to examine and filter the
requests to ensure that they are properly justified.

IV. That the finally established Safeguards Nuclear Data
Request List should be widely distributed to experi-
mentalists and to those actively engaged in developing
materials assay techniques for Safegquards. It was also
felt that the‘Safeguards Newsletter, presently being
compiled by the Depaftment of Safeguards and Inspection,
should also be distributed to Safeguards Nuclear Data
Requestors. It is urged that the Laboratory Progress
Reports referring to Safeguards Functions having to do
with nuclear data should be transmitted to members of

the Subcommittee on a regular basis.
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Incon51der1ng the question of the Format of the Safe-
guards Nuclear Data Request List, the Sub-commlttee
observed that the Format of the photon and neutron
induced requests pxesented in INDC(NDS)-21/G (Draft)
was acceptable, however, further consultations were
necessary in order to arrive at an agreed Format for
the decay scheme, fission yield and half-life requests.
That the question of the Agency Funding some of those
measurements, appearing in the Safeguards Nuclear Data
Request List and considered to bé"of great importance,
should only be examined at a later>stage when there is
a greater degree of "feed—back“ between the data requestors,
the designers and developers of Safeguards lneruments
and the Safequards Systems Analysts. _ :

That the requestors should re-examine their requests
and supply, where necessary, further information
regarding such items as the accuracy, priority, energy
range of incident particles and the status of each of

their requests.
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Appendix 5

TargetS’andcsémples for Nuclear Data Measurements

Draft Recommendations, 2% June 1970, of the ad hoc
subcommittee, Divatia, Abramov, Berinde, Hij4rne,  Joly, Souza
Santos, and Sujkowskl° |
l. Standing Sub-Committee

§

a, A Standing Sub-Comnittee for targets and samples for
nuclear data measurements is necessary, since it will
facilitate a continuous evaluation of the requests
for targets and samples. _A

b. The Stending Sub-Committee should consist of about
8 INDC members.

2. Policy for evaluation of reguests

a. The requests may be classified into two categories,

as follows | ‘
i. Requests for targets and samples for nuclear data
measurements directly of interest from the stand-
- point of peaceful uses of atomic energy. -
Category A. ‘

ii. Requests for targets and samples for nuclear data
measurements of interest from the standpoint of
fundamental physics. - Category B.

b. Requests in Category A should be considered for major
funding by the IAEA. They should be evaluated accord-
ingly by the Standing Sub-Committee,

¢. Requests in Category B should not be con51dered for

" major funding by the TIAEA. Such requests should be

considered by the Standing Sub-Committee and suggestions
should be given to the requestors regarding the methods
to be adopted for procurement of targets and samples.
The Nuclear Data Sectlon should assist the requestors
in this procurement by correspondence, if necessary.

3. Procedure for evaluation of requests

a. The NDS should send a circular, accompanxed by a detailed
gquestionnaire, to IAEA member states, asking for proposals
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properly forwarded by the respective governments
Copies should be sent to the INDC members.

The request proposals should be categorlzed compiled
and sent to the members of ‘the Standlng Sub—Commlttee,f
and the Chalrman and the Executlve Secretary of the -
INDC. This should be done on a quarterly or half- .
yearly basis, depending on the number of requests.

The members of the Standing Sub—Commlttee should

convey their comments to the Lhalrman of the Commlttee,

- .sending copies to the Head, NDS, and the Chairman and

. Executive Secretary of the INDC, in a.period of two

months. . _ .

The chairman of the . Standing Sub~Committee should
prepare a summary report and circulate it to the
menbers of the Standing Sub—Cqmmittee. He may consult
with:an outside expeft, if necessary.

The Chairman of the S@anding Sub-Committee should
prepare recommendations based on final comments
received, and send them to,tho,chairman,,INDC4 with
copies to all the Standing Sub-Committee members, the

:JExoougive.Secrétary, and the Head, NDS.

All ;such recommendations should be considered by the
INDC, and final recowmendatlons should be made to the
Director General, IAFA..,
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Appendix 6

Redommendations of the Consultants Meeting,
studsvik, 10-11 June 1970 on
"The statuo of v data for 1mportant fissionable isotopes"

Edited and communicated by D.W. Colvin (UKAEA,’Harwell) Chairman
of the Consultants Meeting. ' ' -

The Meeting recommended that, in the following fields of:
Compilation and Evaluation of v Data R

A he International Atomic Eneroy Agency continue its,
compilation effort on v along the lines of the draft paper by
V.A. Konshin and F. Manaro (INDC(NDS)-19/N). This work should

be brought up to date and the conterts checked with all origin-
ators of data, as paft cf the EXFOR effort. A complete des-
.cription of all necessary experimental details should be included,
in particular for instance to provide information to allow eluci-
dation of the consequences of a genuine "Soleilhac effect"
(variation of gamma-ray efficienﬁy with number of emitted

fission neutrons in'liguid <c1ntlllaLoL v measurements).

2. Along the lines used to promote an earlier evaluation
(Harna et al, Atomic Energy Review T(4) 3 1969) the IAEA use

its good offices to promote in similar manner an evaluation of

v as a function of energy f£or those isctopes of particular
interest to reactor design. This could suitably begin after
successful complétion of the IAEA Nuclear Data Section compil-
ation by Konshin and Manero, but setting the mechanism up should
not await this work. The evaluation would be that of world

exnerts on v

2bsolute and Thermal v values

3. - -The IAEA use its good offices to persuade appropriate
experimentalists with large liquid scintillators to carry out
investigations of the "Soleilhac effect".

The Agency's Nuclear Data Section collate and circulate
the information, in view of the possible light it may throw on
the long-standing discrepancies in absolute measurements of v

~
for “52Cf
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i, The reguirement, stated some time age, for information
. . . j =]
on delayed gamma-rays from fission, particularly for~25%cf,

be again brought to the attention of experimentalists; this is
. 252
Ccf.

5. if the "Soleilhac effect"” be shown to ke genuine, there

of greatest importance for the v standard,

may bé a requirement to study gamma-rays from fission, as 2
funétion of the number of neutrons emitted. Again this is
particularly true for 252Cf. o

6. More information be obtained on the vexed question of
fission fragment counting to resolve discrepancies between the
UK measurements of White and Axton, and Axton, and perhaps
those of De Vvolpi at Argonne. | o

7. Further measurements are required for the actinide
elements to confirm the USSR work (Zamyatnin et al, CN~26/90),
which has provided the first data on some of these isotopes,

in particular californium and curium.

y_as 'a Function of Enerdy °

in Pission Resonance Region

8.  Further investigation should take place on the causes

of disparity between the results of Weinstein et al”(Physics
and Chemistry of FiéSioﬁ, Proc. Symp. vienna, 1969, p.477)
and Ryabov (JINR Report D-3893, p.88), on v in the resonance
region; re-assessment of the old data, as well as new experi-
ments, were suggested.

Q. The IAEA take note of the very valuable experiment of
condé and Widén (CN-26/59) and the Meeting's findings that
this should be pursued with all possible vigour; the Meeting
was concerned that limitations on reactor time may limit |
successful conclusion of the experiment.

in kev and Mev Region

ki

io0. Further experiments be carried out to resolve the dis-
gquieting findings of Boldeman et al (AAEC/TM 523, AAEC/TM 526)
of Australia that, contrary to the opinion of almost all other
experimentalists. there exists no structure in v for 235U in
the low energy region. Particular attention should be paid to
ehergy standards and energy spreads. |
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The Meeting regretted that Boldeman could not be preéent
to discuss his experiment in more detall and compare it with
the experiments of earlier workers. : )

11. More data are requlred in the low energy region, less

‘ 240 21, 235 239
than 200 kev, for Pu and u, as well as for U and Pu.
Fission Theory o

12.  Further theoreticel investigation be initiated on the
variation of v with energy, which might act as a guide to the
experimentalist in intexpreting data.

IAEA Meetings A , ,
13. The IAEA note the Meeting's satisfaction that encourage-

ment glven to Australian workers at its first Consultants Meetlng
on’ v, has been followed up by a most extensive and detailed. pro-
gramme of studies on v by the group at Lucas Heights.

14, The IAEA note the Meeting's opinion that its work might
have been more successfully prosecuted if the papers submitted
~to it had been available well in advance, and that the discus-'
sion would have benefited greatly from the attendance of more

v experts (e.g. Axton, Boldeman, and Smlrenkln) Further, as

a large quantity of information was submitted to the Meeting,
‘and the;Agency's Second Conference on 'Nuclear Data for Reacfors'
that more ‘time (than the 20 minutes suggested) should have been
prov1ded at the Conference for the rapporteur to deliver the
Meetlng‘e“flndlngs.

* IAEA, INDSWG, Consultants' Meeting on Nuclear Data, Vienna,
' 22—24 June 1965, INDSWG-75: and Report and Conclusions of
Fourth INDSWG Meeting, 10-16 September 1965, INDSWG/R&C/M.
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Appendix 7
Recommendations of the IAEA Experts Meeting,
Studsvik, 12 June 1970 on -
A . 239 L
"The Status of a(Pu ) pata"

(praft version"circulated at the Third INDC Meeting, Vienna
22-26 June 1970 )

1. The 1ntervals, in which average eyperlmental a Values

(= qy/of),are given, should be standardized to

100 ev between 0.1 kev and 10 keV
1 keV between 10 and 20 kev
- 2.5 keV between 20 and 30 kev
.5 keV-between 30 and 50 kev,and
10 keV above 50 kev,

in order to allevrate ‘the comparlson of the results of d1fferent
measvrements. The 1nterval lengths have been chosen such that
they are large compared to the experlmental energy resolutlon,
and small enough in order to reproduce Stlll the fluctuatlng
behaviour due to lntermedlate structure effects partlcularly
'above 1 kev. _ -

2. The average exPerlmental o values in the enexrgy intervals
mentioned under 1 as well as the dlrectly measured data, from

) whlch these averages are deduced i.e. fission and capture cross
sectlons or effective flSSlon and capture rates together with
the detailed experlmental characteristics,should be sent by

each experimenter concerned to the Nuclear Data Section of the
"IAEA. In partlcular each experlmenter should provide the Nuclear
Data Section w1th those c1oss section values, capture and fission
resonance areas and half w1dths, he used in the normalization of
his measurements. C o |

3. The Nuclear Data Section should collect all these data
and experimental conditions and publish an improved review of
all available o data before the end of the year. All known
‘experiments have been performed outside the service area of the
Nuclear Data Section. Therefore the correspondence between
Nuclear Data Section and experimenters should preferably

proceed through the other neutron data centres unless time
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schedule and- effectLveness requlre direct contacts. Re cdmméﬁded
"best" values of a should then be worked out in close colla-

| boration between experimenters and the Nuclear Data Section in

a similar way as in the IAEA thermal fission constants review.
4, "Each experimenter is asked to prov1de for a split-up of
the total measurement errors in statistical and systematic errors.
5. = The available o measurements can be divided into two
classes, those which depend and those which do not depend upon
;i Possible systematic deviations between both classes of
measurements should be investigated more closeij. In parti-
cular it is recommended to study more conclusively and systema-
tically the spin dependence of v in resolved resonances.

6. The influence of geometridal self shielding and multiple
scattering on the interpretation of a measurements with thick
samples in the unresolved resonance reglon should be 1nvestlgated
more- thoroughly in experiment and theory

Te In order to verify the a values above 10 keV it is’
desirable to perform new measurements for energies above 10 kev
- with other methods than in the two-avallable measurements from
Los Alamos and Oak Ridge which use van de Graaff accelerator and
liquid scintillators. ‘

8. It is recommended that for energy’calibration'in a
measurements which involve the time-of-flight method, a common -
set of energies of isolated resonances is agreed upon, such

as resonances in Al, Mn etc. used for such calibrations.

9. Finally the possibility of checking the a results
obtained by time-of-flight methods by measurements with filtered
‘neutron beams (2 keVv resonance in Sc, 28 keV resonance in ssFe)
should be explored mocre thoroughly. A ' o
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Appendix 8 ' ’
" Columbia University in the City of New York l New York, N.Y. 10027

DIVISION OF NUCLEAR SCIENCE AND ENGINEERING 2874 Enginearing Terrace

520 West 120th Stroet

June 5, 1970

Dr. George A. Kolstad ’
Assistant Director for Physics § Math Programs
Division of Resear(h

USAEG -

Washington, D.C." 20545

Dear George,

I am writing to you in your capacity as the Chairman of the INDC to
give you my understanding of how it is proposed to split CINDA 71 into two
volumes. Fairly early in the history of the CINDA operation, it was
anticipated that the day would eventually come when the annual cumulation
would have to be divided into two volumes. Through cne technical means or
other the day could and was postponed as long as possible, but its in-
evitability was acknowledged by all involved. Accordingly, the three CINDA
centers, separately and jointly, considered from time to time how to make
such a split with the least annoyance to the CINDA users. I recall dis-
cussions on the subject at more than one meeting of the U.S. CINDA Steering
Group. The three centers finally came to a general agreement as to how the
division should eventually be made. Only a few technical details remain
to be decided among thc three CINDA centers before the plan is put into
effect. :

It is proposed that the first volume of CINDA 71 should contain entries

for which the date of the main reference is some year X or earlier, while

the second volume would contain all entries with main reference data sub-
sequent to year X. Before publication of CINDA 71, every effort will be
made to fill the earlier gaps and clean up the entries which go in the flrst
volume. This body of entries will therefore be reasonably close to an
asymptotic state, and changes in them from now on should be relatlvely few.
It is exPected therefore that the first volume of CINDA 71 would be pub-
lished in revised form only 1nfrequent1y, say after an interval of 3 to 5
years. The bulk of the continuous additions and changes to the CINDA library
would relate to volume 2 of CINDA which would, as before, be republished in
cumulated form every year, with one or two supplements per year to keep up
-to date. The majority of the users of CINDA, seeking only new or recent
data, would, as now, need to refer to only one bound cumulative volume

(the annual edition corresponding to Vol. 2 of CINDA 71) plus the current
supplement when there is one. Only the user who makes a complete literature
search going back to the start of nuclear physics would have to go through
both bound volumes.
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The dividing year X must obv1ously be chosen carefully. If it is too
close to the present,. then the frequency both of use and revision of Vol. 1
 would be out of line with the "archival" purpose of Vol. 1. If it is too = -
.far in the past, then the size of Vol., 2 will be very nearly that of the
present CINDA and there will not be enough room left for annual growth. On
the basis of entry counts by reference year made both at DTIE and Saclay,

I have come to the personal recommendation (herewith communicated to the
Centers) that the year X should be 1966. About 2/3 of the present main
entries. in the CINDA library would go in Vol. 1, while the remaining 1/3,
covering main reference dates of 1967 or later, should be in Vol., 2. Count-
ing front matter, Vol. 2 of CINDA 71, in present format, .-should then be less
~ than half the size of CINDA 69. I don't know if the centers will go along
with this suggestion. They may p0551b1y prefer to have X=1965 so as to
have the 1966 Washington and Paris conferences in Vol., 2. But the division
point surely should be somewhere near these dates.

1 ‘have probably glven more deta11 than you need or care to plow through
in written form. But if you have any further questions or feel more elaborate
discussions are needed, I shall be happy to oblige.

Cordially,

el

Herbert Goldstein

Professor

Division of Nuclear Sc1ence
and Engineering

HG:jr

cc: Professor W.W., Havens, Jr.
Dr. G.C. Hanna
- Dr. M. Moore
Mr. L. T, Whitehead
Dr. N. Tubbs
Dr. H. Lemmel
. Dr. M. Kalos
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Final Version
1 July 1970

- PRUTOCOL FOR COOPKXRATION BETWEEN

NATIONAL NEUTRON CROSS. SECTION CENTER, ENZA WEUTRON DATA COUPILATION CENTRE,

,.

IAEA KUCLEAR DATA SE sCTION AND CENTR PO uADERNYY DAVPYM;.'
FOR THE SYSTEMATIC EXCHANGE OF WEUTRON DAT INFORMATION

Neutron Data Information in the context of this protocol is defined

to mean measured micrescopic experimental data which have resulted

from neutrcn physics experimertﬂ and their essociated blblﬂographlc _‘

and physzcal descriptive lnfOlﬁuthI

The Exchange Format, or EXFOR,Zis a computer-compatible set of

'agreed upon definitions and conventions, designed for the transmission

- of neutron data information between neutron data centres,

The EXFOR Kanual, comprising the currently agreed set of EXFOR

definitions, conventions, formats and codes, is designed to sexrve as

~ {the basis and guide for the description and coding of neutron data

information in EXFOR and for data iransmission between neuniron data

EXFOR data is deflned as all neutron data information coded and

A, DEFINITIONS
. 1.
2.
3.
- centres,
4.
'exchanged in EXFOR
e

Service Arees of the Four Centres

Tﬁe'rgsﬁbnsibility for the collection, compilation and dissemination of
neutron dziz information is shered among the four major neutron data

compilation centres, each deing responsible for a defingd service area,

The four centres and their-respective sexrvice areas are:

a) 'The Fational Neutron Cross Section Center (NNCSC), at the

Brookhaven Ya tlona1 Lduoratory, gervices the USA and Canada.

b) The EHEA Neutron Data Compilat1on Centre (NDCC) at Saclay (France)

sorvices the non-American meniber states of the OECD that 18
'Hestcrn Turoge :nd Tapan.
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¢) the USSR Centr po Jadernym Dannym (CJD) at Obninsk (UbSR)

services the USSR,

d). the IAEA Nuclear Data Section (NDS) in Vienna, services IAEA Member

States not included in the service areas of the above three ccntres-
' that is countries in Eastern Europe, Asia, Africa South and Centrar
Amer1ca and Australia and ‘New Zealand

FOUR-CENTRE COMMITMENT

Within the scope of this protocol sach centre is expected to"démpile

“the data measured in its service area as fast and as.thofpugh]y_as

The four centres agree that "new" dats should be coded in EXFOR}

(where new is defined as data collected by the centres at thé'time'
of, or after, formal transmission of data is in1tiated) This does
not preclude the transformation of "old" data into EXFOR “ -

Each centre may compile data ‘measured outside its service area,

Regular transmissions of EXFOR data from anyoﬁe centre shall include.

a) The rout1ne transm1551on of data tapev in the Exchange Format

b) After this date EXFOR data tapcs will be exchanged regularly
between the four centres at a maximum interval of three monthks,
with the possibility to transmit timely data at more frequent
intervals., If deemed necessary, a stricter, or less rigidﬁf

schedule could be agreed upon at eny time in the future,

B,
1,
possibdble,.
2.
3.
data only from its own service area, .
C.  IMPLEVENTATION OF EXFOR
.1.' Implementatlon schedu]e
will start on 1 July 1970,
2.' Method of data tran smission

a) EXFOR data will de transmlt ted 1n accordance w1th the conventions

laid doun in the EXFO? Lanual.
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b) Only the character qet specifled 1n the EXFOR Manual is permltted.

'c) The working language of EXFOR shall be Engllsh and all free text

comments within. all EXFOR entries shall be Engllsh

Scope of transm~tted data

a) The general scope of EXFOR data w111 be all exper1mental

microscopic neutron data,

b) Modlflcatlons to the general scope of EXFOR data can be adopted

" ~only as a re%ult of an egluement between the four centrcs.‘

D, CORRECTIONS, REVISIONS AND DEImTLO“S OF TRANOMITTED EXFOR EVTRIVS
l.xiCorrectionc or revisions -

_ _In the event of part1al correctlons or revzulonu of an EXFOR entry,
the complete work shall be re-transmltted by the or1g1nat1ng centre
to. the other three centreg., Spécific proccdures to correct or revise
transmltted data 1f deemed necessary, cculd be coruldered 2t one of
the next Four Ccntre Meetings, ' e

2, Deletions
EXFOR woiks (data sets) can only be deleted from EXFOR with the -
'":expressed approval of the author except in the czse. of duplicate
entrles. ‘The accession number of the deleted work should not be
' used for another work '
~ 3. Accession numbers use e
Once transmltted no acceosion or sub-acce551on nunber should be
re—used for another work or Sub—worh. L : ' S
E. ___EXFOR DICTIONARIES
l.krgpdéitng.qf Diétiéﬂarrés

ia)} To prevent:duplicationsrand conflicts, the ¥DS is:respbhsible

for the coordination and the updating of the EXEOR.&idtionaries.
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b)  Alterations (ﬁeaning additions corrections or deletlons)
in EXFOR dictionaries can be consequentlal which would entail’
chéngea in transmitted data, and thus require Four-Centre
approval, and changes which could be termed inconsequential
and wpuld not entail chonges in transn;tted data or Pour-Centre
approval, Without exceptiion, all changes to Dictionaries 1,2,
4, 109.11, 1z, 14, 16 and 24 are cqnséquential and require

Four-Centre approval,

¢) Consequential Dictionary Alterations

Alterations of EXFOR dictionary entries which entail changes to data
Jalréady transmitted cannot be implemented without specific Four-

Centre appravalo

a) Inconsequentlal Dictionary Alterations

Proposals for alterations of EXFOR dictionary entries whlch do not
entail chkanges to data already transmitted, and which do not fell
in ihe Dictionary list given in E.1l.b, above, should de submitted
by'the centres to NDS together with their mnemonic terms and
definitions by telex or airmail, Within one week of ‘their raceipt,
 the NDS shall transmit the approved dictionary entries to all
centres simultaneously, in the form of photocoﬁieé of the input

forms used for the NDS dictiorary update program,

e) In their function to update EXFOR dictionaries, the NDS is given
some latitude in reformulating the definition, but must not change
the meaning w1thout the approval of the originating centre, 1In
Questionable cases NDS shall consult with the other three centres
for their opinions. It is the responsibility of each Centre to

update its own sets of Dictionaries,

2. PRoutine Transmission 6f Dictionzries

8) - The KDS will transmit changed dictionaries to the other three
"centres every three months, as part of the routine EXFOR |
transmissions, | |

‘ b) The keywords "DICTION", "ENDDICTIOIM and "NODICTION", will be
used by-the'WDS for transmission of changed dictionaries whether
they are part of a data transmission or not, other centres will

not use these keywords,
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D . COMPILERS' MANUAL

_ In addition to the EXFOR Manual, tLe Four Centres lhall collaborate
in the formulatlon of an EXFOR Compllers' Marual whose prlmary furiction
| will bYe that of = co}lect1on of EXFOR compilers instructions, Specifically,
it 9111-inéludétéxpansionsiof the definitions of physica terms, their -
nomenclature and interrelations, and general guidelines for EXFOR 6ompi1ation.

0., . EXFOR COMMUNICATIONS BETWEEN CENTRES: ,‘

- Ivwo forms of docum°n*s ‘are used for the proper dlstrzbution and

referencing of all documentatlon on mk.OR

1,  Pour=Centre Memos for. the communication”of proposals, programming'
details and other general considerations which touch upon the
- over-all aspect of EXFOR, This series of memoranda are numbered
as follows: _ L | R
Memo-4C-n/m
(where n is the centre identification number,. and m the chronological

memo number within the centre),

2, Exchange Format Memos for the tranéﬁit%él“bf’updéting BEXFOR Manual

pages, This series of memoranda is issued by the N¥CSC only, to

- each of the other three centres, and is numbered as fbllowss
 Memo-X4-m

(vhere m is the chronological memo number),

H, . ' CHANGES AND. REVISIOIS. OF ZXFOR - |

1. ¥o changea in the structure of EXFOR will be allowed w1thout }
" Four Centre agreement, '

2. If any one of the four centres proposes an &lteration (meahihb a&dition,
correciion or deletion) in Section I throuzh VII of - the FXFOR Manual
. 'and’ of Dictionary 1 and 2 of Appendix D to yhe;EZrOR_Manu§1,:yh;cp%ﬁvhw

‘would result in chenges of the EZFOR structure and ocontent, it will
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4.

I,
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‘be the.responsibility'of the Céntre originating such proposal to

~obtain four centre agreemant; following the procedure outlined in

Paragraph H.3. below, and to submit the proposed change to. the centre
reéponsitle for the updating of the EXFOR Manual,

The following procedure should be followed by each of the four centres
in obiaining the agreement to every one of iis proposals to change or
revise EXFfOR within the context of Paragraph.E.2.»abové;' all communi-
cations with regard to such proposal shall be in the form of Four-

Lentre Memos,

2) The initial proposal should be disseminated to all four céntres.

b) The initiating centre shall then collect and digest all comments,
sugzestions and counter proposals, |

¢). In this review, the initiating:centre'shall éonsider such facis
vhich would affect the EXFOR data base and associated computer codes,

d) The initiating centre shall then distribute a technical ‘evaluation
of mlternatives to the other three centres, |

e) After receiving the response to this technical evaluation, the
‘4nitiating centre shalls ‘

(1) In the case of general agreement, submit- the proposed
alteration to the céntre responsible for the EXFOR Manual
updating, C '

(i1} In the case of non—agreemeﬁt, either retract the proposal,
or submit 3t for inclusion in the agenda of the next Four-

Centre Meeting,

The centre xesponsible for the updating of the EXFOR Manual is the NNCSC,
This centrs shall be responsidle for producing the updaied pages in
sufficient number of copies-and distriﬁuting them in accordance with

an esteblished EXFOR distridbution list,

CHANGES AND RREVISIONS OF THIS P2OTOCOL

Any change %o this protocol which is deemed necessary shall come into

effect only with the expressed epproval of the head of each of the four data

¢ontres,
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4, Progress Reports submitted to the Third INDC Meeting,

The 1ist follows the same order as that in Section 3 of the

Informal Minutes,
USSR

Austria

Poland

U.K, »
Germany (FRG) :
Australia
Romania
Netherlands
France

USA

Jafan

_ India

Canada
Finland
BRungary
Bulgarie
Turkey

Rep.of South Africa.

Switzerland
-Sweden
ENEA

INDc(CCP)-e/G
INDC(CCP)-9/C

INDC(AUS)-1/C
INDC(POL)~3/L
INDC(UK)-10/6
INDC{AUL)-8/G
INDC(RUM)~1/G
INDC(NED)-1/G
iNDC(Us)-22/U
INDC(JAP)-4/E

"INDC(JAP)-9/E

(Volume of Abstracts No,.8
(Volume of Abstracts No.9

(not yet received)

(BANDC (UK )1204L)

(see EANDC(E)127U)

'(also EANDC(E)127U)

(see EANDC(E)IZ?U)

(EANDC(US)143U, NCSAC-31)

(supplement)
(BEANDC(J )19L)

INDC(IND)-10/G (BARC-459)
INDC(IND)-11/1 (BARC-474)

INDC(CAN)-7/G
INDC(FIN)}-1/G

INDC(HUN)-1/G + Supplement

INDC(BUL)-1/C
INDC(TUR)-1/G
INDC(sSAar)-2,C
INDC(SWT)}-1/G
INDC(SHD)-2/¢

INDC(ENEA)-3/G

(EANDC(OR)93L)
(EANDC(OR)}99L)

)



nd _August 1970,

B....
INDC Document Date Original - - Docuwent title, author, other . Internal Ace,
Designator Received Document 1denu1f1uatlon numbers €tCs one Number
' ‘ Tdentification
INDC{USA)-13/E - 4 Sep 69 - ° _ Rev*?w of Isotopes marge Progrem, Jenuary 1965 - 300
. S wr"'her .L95'l ) ] B
I¥DC(GER)-1/E 18 Aug 69 KFK-942 ~ Pesic Reﬁulrevents of Advanced ¥auiron Jata Storage T30
: ~end Retrieval Systems (CSISRS); March 19693 s
. J.J. Schmidt (mlso EUR”4163e-and namhcfn)-114"vﬂ)
’ ; , » s £ ass For the 2200 r/sac Jeutron Constants 302
e (NpUY-12/G,L 29 Aug 65 - - : of uss for the 20 i/ sae 1 3
’ ’ for Four Fissile Fucliles, by 0.0, Hanua e% al.
INTC(TAZY-1 /W L 25 Sep 68
TANC{COPY~4/ 0 5 Nov §9  ~
P 205
INDC{ CAN -5/ 105
“ sl A DA T 7 305
mb(‘ CAX Jas 22 Jan 0 -
g % e T w07
THLC{T AP 22 Jgn 70 4{,
INDCINDI)-13/G 23 Cot £9 108
- o
TNnC{sECY.s /Y ¥ev €9 316
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Internal

Supplement

INDC Document  Date Original' Document title author, other - Accession
Losignaior . - . Received . Document identxilcatxon numbera, ‘ete, number
‘ Identification : .
“;¢;NQ9£SB€)T4/U ' Nov 69 - List of . IﬁﬁC.bocumenta" -31;:
INDC(¥DU)-15/D Wov 69 - Compilation of @ Capture for 239U; v, Konshin .2
'ﬁfiﬁnbfbdﬁj:s/c KI#S Nov 69 - 'Distributlon of Resonanca Neutrona in Homogeneous ';31§“
: © Media, L,P, Abagyan et al.; Supplemen+ to the . -
. G vInformation Bulletin 1968 = Lo
INDC(NDU)-15/D Nov 69  CINDU-9 CINDU-9 compilation 34
INDC(CCP)-7/G 16 Jan 70 - Nuclear Physics Research in the USSR (Collected 315
: Abstraots) No. 7, 1969 , o
INDC(GCP)-7/U 6 Mar 70, - English translation of INDC(CCP)-T/G . ‘315E
INDC(CCP)~-6/G - 16 Jan 70 ., - Information Bulletin of the Nuclear Data Centre- Obninsk 316
T ' Volume Wo, 5, 1968 o
INQQ(USA)—14/E 22 Jan 70, WASE-1136 The AEC Nuclear Cross Sections Advisory Committees - . 37 .
R - Meeting at Rice University, Houston, Texas,
September 18~19, 1969, comp1lad by .E, Chrien
‘ | (also nﬁNDC(US)—lZ?U) , T
INDC(JAP)-5/G 22 Jan 70  JABRI 1162 Evaluation of 39Pu Data in the keV and Beaolvad 318
_ 4 Resopance Region, June 11968 ' :
o o (also’ EANDO(J)lSAL)
INDC{SEC)-6/0,L 28 Jan 70 ~ List of IAEA Meetings for 1970 ny
BC(NDS)1 5 Mer 70 - Report of the Fifth. Epur-Cenure Mboting, Moscow, 320
o 17<21 November 1969 _ ‘ oL
ISDC(LII)-6/C 10 Mar 70 CINDA 63 CINDA 69 Compilation, Supplement 321



Nuclear Data Committeo June 1969 to May 1970

A [']}'; ' _ e ' Intérnai.

. 4¥DC Doocument Date . .. Original Bcoument titla author, other Accession

- Designator - Received * Document idantifioaticn nnmbers, oto. . number
| e -_.=_* - : - Identifioation ' . _ : .. S
INDC(USA)-15/G 3"1"9"'1«1'”' 7'6_ m-nc-noa.s Fuolear Phyatcs Studles with Fast Neutronat - 322
R A Survey by John C, Hopkins

o : , - (also Emc(vs\-lgu)

INDC(NED)-1/G * 13 Apr 70 = . ,-_'Progress Report on Neutron Physica Work Parformed 323
ST R ‘in the Netherlands During 1969 ' . ,
_ IﬂDC(SAF)-a/fo  13 Apr 70 - ‘Pspublic of South Africas Prograsa Report to the LNDC 324

IR S 1969 compiled by D, Reitmann :

r‘iNbC(EUﬁ);l/G " i3LAp; 7b“f = '_-lmcaltaar-~ Date Program at the Institute for Eznerimantal ‘3,325 

115 o C Physics University of Debrecen Hungary o

INDC(EUN)-1/G 26 May 70 - . Progress Report on Feutron Physics Experiments 325/Suppl.
N Supplement o ' ~in Hungary, March 1970 ' . :
lixnnc(TUR)-l/Gi v13 A§r_70"~¥’ 'Progress Report from Turkey to the INDC n326
SR, L ' compiled by T, B. Enginol IR

_ INDC(SEC)47/U. 30 Apr 70 - - INDC Correspondents for tho Exchange of Ruclear Data 327

 _1-_' o ' T o Information, April 1970 :
 7INDc(BUL);1/G ‘30 Apr:fb% - - Progress Report 1969 from Bulgaria to the INDC 328
AERI ‘ _ . ‘ ' compiled by E. Nadaakov . :

- INDC(AUL)-7/G ~Jun 70 AAEC/PR31-P Progress Report of Physics Division, including Applied 329

' D L o . Mathematics and Computing Section, 1 April 1969 -

o _ 30 September 1969 : o _
'1Iﬁbc(ﬁuu);1/q._” 30.Apf 7¢ -  Nuclsar Data Achievementa in Romania Hithin the Year 1969 330
e : ‘ by A, Berinde : ' ‘

" INDC(FIN)-1/G 26 ¥ay 70 = : Progress Report on Finnish Activities in Nuclear Data 331
Lo A _,1959, oompiled by Andera Palmgren , -
- iﬂpc(ﬂps);23/c ‘30iAéi 70 - Report of the Nucléar Data Section to the Internationsl | 332



) 33 _
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