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Introduction

The International Nuclear Data Committee (INDC)
at its Fifth Meeting in Vienna in July 1972 decided to
issue henceforth a "Technical Minutes" of each of its
meetings for distribution to scientists interested in
the production, evaluation and use of nuclear data.
These minutes contain information of a technical nature
which was presented and discussed at the INDC meeting,
The numbering of items in the table of contents is in

accord with the item numbers on the INDC agenda,
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I. INTRODUCTORY ITEMS

Dr. Finkelstein, Deputy Director Genaral of the IAEA for the Depaxt-
ment of Research and Isotopes wclcomed the participants to the Fifth INDC
meeting on behalf of the Director General, He outlined the primary goals
of INDC, namely examination of the needs of nuclear data, compilation and
disseminaﬁion of expérimental and evaluated data, and consideration of
future problems which arise in the nuclear data field., He emphasized the
work already accomplished by INDC in the last few years, particularly in
the exchange of measured data, An important step had been accomplished
in the exchange of evaluated data since the previous meeting and he ex-
pressed the hope that the situation in this field would improve rapidly.
He also mentioned the first steps taken to enlarge the scope of INDC to
the consideration of non-neutron nuclear data which had resulted in the
creation of an "International Working Group on the Compilation, Evaluation
and Dissemination of Nuclear Structure and Reaction Data (IYGRSRD) and in
the decision for a Symposium, to be held in March 1973, on Applications of
Nuclear Data in Science and Technology.

Dr, Finkelstein expressed the Agency's gratitude to Dr. G. Kolstad
for his efforts as Chairman of INDC in the course of the last two years;
he welcomed Professor L,N, Usachev ag the new Chairman of INDC and wished
him a successful term of office for the next two years.

Dr, Schmidt mentioned to the Committee the broad and high level of
knowledge of Professor Usachev and his responsibilities as Director of
the nuclear physics programme at FEI Obninsk and as Deputy Chairman of the
Nuclear Data Commission of the USSK.

IT, COMMITTER BUSINESS

II.B. Preparation of Technical Minutes of INDC Meetings

A sub-committee was appointed to discuss the production of Technical
Minutes and its proposals (Appendix IV) were approved by the Committee,

I1I, PROGRESS REPORTS

III.A, Draft report by NDS/INDC Secretariat on proposals for

participation in experiments using undergrovnd nuclear explosions

The proposals for participation in experiments using an undergrovnd
explosion were collected by NBS and reported in the TNDC(SEC)«?é/G

document. A supplement to this document was sent by Dunford to INDC members
on June 30, 1972, .
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Most of the proposals were made by CEN-Mol and BCMN-Ceel laboratories,
Aten was then invited to discuss the proposed experiments, He first
pointed out the very preliminary character of the proposals, No prelimin-
ary experiments have been done to check the feasibility of the proposed
experiments and no governmental sponsorship has been given, It was on a
purely scientific and technical basis that a group of physicists from
Belgium, France, Germany, Italy, Netherlands and BCMN met at Ceel on
July 7 1972 to discuss the proposed experiments and to try to establish
an ordér of "priority". In this respect, the degree of experimental
feasibility seemed to be a good criterion because it is closely linked
to the cost, The following order of priority was agreed upon:

~ priority I: Measurement of fission product yields for 235U using the

spinning wheel technique, This experiment is an extension
of Covwan's wheel experiment but it is intended to measure
at least 22 mass chains by using non-destructive methods
based on either y-ray spectroscopy with Ge (Li) detectors,
(Van Assche (Mol) proposal) or X-ray spectroscopy with
Si(Li) detectors (Ribon (Saclay) proposal). Information
on the J and X quantum numbers for individual resonances
are expected from this experiment,

~ priority II: Measurement of the ratios of ternary to binary fission

(T/B ratios) for 233U, 235U, 239py and 2d’_lPu (Deruytter
(Geel) proposal) with the aim of studying a possible
correlation with spin J in the resonance region and of

investigating the general trend in the T/B ratios with
excitation energy up to a few MeV,

- Investigation of systematics on fission barrier parameters in the
lower actinide region (joint proposal from Geel and Mol),
The aim is to check Strutinsky calculations predicting
reduced shell effects on the nuclear deformation below

the scission line for isotopes with 88 £7 <91, Measure-
ments of GF and if possibdle of OY and Gn are proposed.,

- Priority III: Resonance parameters of fission product nuclei (joint
proposal from Geel and Mol). 93Zr, 997c, 101py, 107pg,
135cs, 14Twa, 47Pm and 151sm were proposed because of
their importance in fast reactor burnup calculations,
This experiment was supporited by RCN Petten and con-—
sidered as important for the evaluation of integral
measurements in STEK, done in connection with the
combined Belgian-Dutch-German fast breeder programne,

—~ Measurements of total and partial neutron cross sections of 226Ra and
22TAc (Ceulemans (Mol) proposal). This experiment is
related to the joint proposal of Geel and Mol on systematics
of low 7 element fission barriers, Samples are available
and measurements of GT are underway for low energy neutrons,

Aten mentioned also a proposal from Karlsruhe for measuring cross
gections of transuranium elements, with a particular emphasis on 241 pp and
Cm (see Appendix V). With the adopted definition of "priority" (namely:
difficulty of the experiment), this experiment should be classified as
priority II,



In his conclusion, Aten indicated that Deruytter had visited the
physicists concerned in the USA, discussed in detail the different pro-
posals and come back with the feeling that many of the experiments would
be possible as joint experiments between Zuropean and American scientists,

In particular, part of the equipment could be supplied by the USA physicists.
Aten also indicated that as Dr. Diven will be in Burope in November 1972,

it would be very useful to hold a similar meeting at that time with Diven's
participation,

He also emphasized that the interested Buropean laboratories were
able to carry out only a very small part of the enviéaged programme but
that, at this stage, it was not necessary to make a selection among the
proposed experiments, Cierjacks indicated that this comment also applied
to the Karlsruhe proposal., His laboratory is unable to perform all their
proposed experiments, Cooperation with other laboratories is needed and
the official support of Xarlsruhe authorities has to be obtained. He
asked Committee members to think about their possible interest in Karls-
ruhe's proposed experiments (Action 6). His opinion is that, in a co-
operative programme,- the Karlsruhe laboratory would be able to provide
two physicists and most of the needed samples. Yankov expressed interest
in underground nuclear explosions as very intense neutron sources but
indicated that for practical reasons the USSR will not be able to parti-
cipate in a joint programme using this technique. An exchange of opinion
took place about the interest in the experimental proposals from nuclear
data standpoint on one side and from fundamental physics on the other side,

It was concluded that the distinction is in general not straight forward
and that practical congiderations (such as availability of samples,
techniques, equipments, etc.) have to be taken into consideration. The
time schedule for future underground nuclear explosions for scientific
purposes is also very important. Xolstad indicated that the 1973 USAEC
budget does not contain funds for such a shot but that the expression of
interest of the international scientific community will be important in
planning for possible inclusion in the 1974 budget, Members were invited
to keep Taschek informed on Turther developments in their respective '
countries on interest in participation in experiments in 1974 (Action 7).
Taschek addsd that the interest already expressed has been Torwarded to
the General Manager of the USAEC but that the Commission has not yet agreed
on having foreign physicists attending or participating in the next shot
for physics experiments which may take place in the first half of 1973,



I1I.B, Reports from Members on neutron data activities and experimental

facilities

Argentina

Two category G reports were submitted: INDC(ARG)-2/G and INDC(ARG)-3/G.
Ricabarra mentioned the following activities:

—~ Department of Nuclear Physics (Buenos Aires): Study of short lived
fission products: work on 3%Ke and Br decay has been completed and
will be published. Future programme includes studies on the 143 mass
chain, 139Xe, 91kr and 93Kr decay.

- Yeutron and reactor physics group (Bariloche): Three main lines of
research are carried out with a 30 MeV Linac: +time-of-Tlight measure-
ments of neutron spectra; neutron total cross section measurements;
neutron die away experiments,

-~ Reactor Physics Division (Buenos Aires): Work is concentrated on
integral experimentsg:

~ for 74Ge and 76Ge, the measured resonance integral values disagreed
by a factor of 3 with calculated values but this discrepancy has
been resolved by a careful evaluation of the unresolved resonance
contribution,

- for 146Nd, 148Nd, and 150Nd, activation resonance integrals were
measured and compared with the values calculated with the resonance
parameters obtained by time-of-flight in other laboratories.

- a letter to the Editor of "Nuclear Science and Engineering" on the
spin assignment of the 301 eV resonance of 96zr was also mentioned,
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- for Mo, the measured resonance integral is a factor of about

2 less than the calculated value from resonance parameters given
in KFK 120, The measured value was also compared to the results
obtained by Baumann (Savannah River Lab,) using boron filters,
A careful evaluation has shown that 50% of the resonance integ
comes from energies above 1 keV, The present result is in agree
ment with Baumann's experiment but disagreement still exists with
values calculated from BNL 325 or KFK 120 resonance parameters.

Australia

A category G progress report has been issued: INDC{AUL)-17/G.
Gemmell reported the following activities: ‘

- v for spontaneous fission of 2520f: This absolute measurement was
made with a large liquid scintillator counter., A great deal of effort
was devoted to measuring the detector efficiency, using the H(n,p)
scattering reaction, and to investipgating the corrections to be applied
to the measured data., The preliminary result given, v = 3,73, is in
good agreement with the results obtained with the manganese bath method
and with the boron pile method, No explanation has been found for the
discrepancy with values obtained in previous large liquid scintillator
measurements, The error assigned to this preliminary value includes
0.2% for the effect of delayed y-rays, 0,1% for the so-called "French
effect"; another small error is introduced by the dead time correction
of the counter and by the correction due to the hole penetrating the
tank, An estimated over-all figure is 0.3 - 0.4%.

- A joint programme with ORNL, performed at ORNL, on high resolution
capture cross section measurements on Na, Si, Ca, Ti from 3 keV +to
500 keV has been carried out with a "Macklin detector'". This experiment
was complemented by capture y-ray measurements, Analysis is in progress,

~ The neutron capture Y—réys of several nuclei (F, Al; S5i, S and c1)
having a (25, 1d) shell structure have been studied. For these
elements p-wave resonances can be expected to be observed,

Canada.

The Canadian progress report was distributed as a G document:
INDC(CAN)-10/G, Cross reported first on new facilities:

- The tank of the NRU reactor is being replaced by a new tank with
improved beam facilities, The thermal column will be modified to
permit the installation of a cold neutron source, A shut down of
the reactor for about a year will be needed,

- A new accelerating tube has becn installed on the AECL Tandem to
improve current and voltage: 16,5 MeV has been obtained.
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Concerning the studies perfermed, a progress report now in a draft
form covering the period July 1971 - July 1972 will be distributed
as & U document, Therefore Cross restricted his comments to a few
pointa:

5706 and 58Ni (n,a) cross scction: These measurements were under-
taken to check if these reactions could be respensible Tor the
high He content found in highly irradiated stainless steels, In
the case of )900 the (n,a) cross section is too small by geveral
orders of magnxuuae to explain the observed effect, For 58F1 the
(n a) cross section is considerable but no figure can yet be glven.

- 64Zn(n p) cross section: This cross section, which appears with
a high priority in RENDA, Has been measured from threshold to
20 MeV and a paper has been submitted for publication to the
"Canadian Journal of Physics".,

- 9°Zr thermal neutron cross section: This measurement was under-
taken to resolve the discrepancy between the value calculated
from resonance parameters (200 mb, by Good and Kim) and a measured
value (5,7 wb by Ricabarra). The result obtained (19.8 + 2.9 mdb)
is in very good agreement with a recent result (20 +3 mb by Fulmer),

France

As the French activities will be reported in a joint progress report
from EURATOWM countries cover the year 1971, Hibon restricted its present-
ation to the most important or recent results:

- In the resolved resonance energy range, two groups of activity can
be discerned:

- the first one concerns the multllevel analysis of 41Pu and 35U
resonance data, In the case of 235U it appears that the fission
widths resulting from a multilevel analysis are much greater than
those obtained with the single level formalism,

- the second one consists of two experiments to measure v in the
resonances of 239Pu.. They confirm the results of Weston, i.e.
that there is no correlation with the spin, It appears that
there is an anticorrelation between v and the average total
energy EY released by the prompt y-rays accompanying fission.

- In the fast neutron energy range:

- at Cadarache, Sazbo et al. have found a systematic discrepancy
in their measurements of the 235U fission cross section. In
-the energy range from 20 keV up to 2 MeV, the values obtained
by using a fission chamber borrowed from Whlte (Aldermaston)
are 2 to 3% higher than those obtained with a fission chamber
equipped with a fission foil prepared and calibrated by the
BCMN~Geel. This difficulty is now being investigated, One



can remark that, when a good zccuracy on the neutron flux
measurerent is realized, the main sources of errors ave due
to the sample thickness and to the multiple scattering cor-
rections, = and errors of this nature still existe when ratios
between two Tission cross sections are measured.

- at Bruyegre le Chﬁtel’ Soleilhac, Fréhaut et al., have found a
source of error in_theestimation of their background; their
new results on v ( U) are greater by 1 to 37 than the previous
ones in the energy range 1.5 - 7 HeV, A similar effect is
expected for 339Pu~and new mezsurements will be carried out be-
fore the end of this year.

oncerning standards » disagreement beltween Harwe an adarache
c g standards, the d fes ent betve H 11 d Cade &

on the 250 keV resonance of 6Li has not disappeared, Both laborat-
ories fit their own (n,a) cross secliion and all the other data.
It seems that Cadarache gives a higher weight to the scattered
neutron angular distribution, while Harwell obtains a better
description of the total cross section at the peak of the 250 keV
resonance, The parameters used by Fort have been recently pub-
lished as an EANDC report (EANDC(E)-148U).

Fission spectrum: The stud1es of the fission neutron spectrum are
continuing at Limeil (for 38U fission 1nduced by 4 to T MeV
neutrons) and have started at Cadarache (for 235U and 39Pu with
~ 40 keV neutrons), Results are not yet available,

Concerning equipment, two experimental installations, both based
on the "MAIER-LEIBNITZ" type detector, will permit capture cross
section measurements., The first one, at Cadarache, is running,
and data on natural iron show much more structure around 200 keV
than previously reported., The second one, at Saclay, will be in
operation next year, It must be noted that this sort of detector
requires a weighting function which depends on the binding energy.
Thus experimenters should use separated isotopes.

lastly, a library of nuclear data on fission products, which
contains information on 600 nuclei, will be computerized. The
data (yleld period, decay scheme, energy and intensity of
radlatlons) will be recorded in a format derived from the ENDF

format,

Answering questions from Schmidt, Ribon specified .that in this
library only one value is proposed for each quantity (it is,
however, not an evaluation because internal consistency between
all the data was not envisaged), that a distinction was made bet-
ween thermal neutron induced fission and "fast neutron" (fission
spectrum) induced fission and that Dr, Devillers is in charge of
this library. Rowlands mentioned the existence of a similar com-
puterized library at Harwell., The compilation of the data is now
complete and it is expected that an evaluation of the data will
be issued by the end of 1972,
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Cierjacks distributed a preliminary document containing the

contributions of the GfK Karlsruhe and of the Hamburg University.

After being supplemented by contributions from other German laboratories,
the information will be included in the joint 1971 progress report from
EURATON countries (EANDC-E-150 report). Cierjacks selected for his pre~
sentation the most important topics:

1'

Work done at the 3 MeV Van de Graaff at Karlsruhe

Absolute measurement of 235U fission cross gection between 500

and 1200 keV neutron energy. The H(n,p) cross section was taken
as a standard using a gaseous scintillator., The data are avail-
able {accuracy 2 to 3%) and they are higher by 3 to 5% than the
Szabo results (Cadarache). It is expected that the correctiocuas
announced by Szabo for his results will eliminate this discrepancy.

Measurement of the fission cross section ratio 6, (241Pu)/6f(235U)
between 13 keV and 1130 keV, The data are available.
Neutron total cross sections of the separated isotopes 54Fe, SOCr,

52Cr, 62Ni and 64Ni between 10 and 300 keV, The data are
available and measurements of capture cross sections of these
isotopes are in progress.

Measurements of capture to fission cross section ratios for

235U and 239Pu; Data are available from 8 to 60 keV and measure-~
ments in progress up to 200 keV,

Measurements of the total cross section of boron and of the
capture cross section of 2387 are in progress in the 20 to
200 keV energy range,

Measurements of v for 239Pu are in preparation, Two methods
will be used; measurcment of the masses of both fission frag-
ments and the conventional method using a thin and a thick
sample,

Work done at the isochronous cyclotron at Karlsruhe

Measurement of the fast fission cross section ratio Gf(238U)/
(o) (235U): data are available in the neutron energy range from
0.8 MeV to 30 MeV, They are in good agreement with Los Alamos
data but in substantial disagreement with recent data of Whalen
between 2 and 5 MeV,

Determination of y-ray production cross sections from (n,n'y)
reactions: Data are available for 2TAl and ? Fe, A measurement
is planned for 238y put is expected to give significant results
only for a few y-lines below 1.5 or 2 MeV.



3, VWork at the Hamburg Van de Graaff

- Angular distribution and croess section of 1]'B(n,(}.) 8Li at 14 FeV,

- Bxcitation functions of some (n,2n) and (n,a) reactions between
13 and 18 VeV neutron energies.

- Angular distribution of the reaction Cs I (n,a) at 14 MeV: This
study was undertaken because this reaction is involved in measure-
ments using a Cs I detector for the determination of absolute
neutron flux,.

Usachev asked whether the experimental data on a ( 39Pu) meagurad
at Karlsruke had been compared with existing measurements and wiih
Sowerby's evaluation, Cierjacks replied that these comparisons have
been started but, from the recent las Vegas ANS Meeting it appears
that some chanbe% in the previcusly published data (Gwin) are likely
to be made. No definite conclusion can be given at present., Answering
a question of Schmidt, Cierjacks indicated that the German progress re-
port will be supplemented by some work done at Munich at 14 MeV neutron
energy and at the Geestbacht reactor on accurate measurements of total
cross sections at thermal energies. The discrepancy between Cadarache
and Karlsruhe data on G (335U) was discussed with the conclusion that
further contacts were needed involving BCMN, Karlsruvhe and Cadarache
physicists. '

India

A progress report on nuclear data activities in India, covering the
year 1971, was distributed as a G document (INDC(IND)—17/G$.

Divatia outlined the following items:
1. DNew facilities

a) A zero energy fast reactor facility has been put into operation
at Trombay in May 1972, The volume of the core is 3 litres and
the critical mass is 21,6 kg of Pu in the form of 180 plutonium
oxide pins, This reactor will be used for integral measurements.

b) A pulsed fast reactor is being designed and will be installed at
Kalpakkam (near Madras).

c) The construction of the 224 cm variable energy cyclotron in
Calcutta is proceeding according to schedule, The machine is
expected to go into operation in 1974, User Commitiees have
been formed to prcmote the utilization of the machine in dif-
ferent fields such as physics (in particular neutron data work)’
chemistry and bioclogy., Answering several questions concernirng
this machine, Divatia gave some supplementary infermation:

-~ the energies specified in the project are 6 to 60 MeV for
protons; 12 to 65 MeV for deuterons; 25 to 13C MeV for
a particles
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- the acceleration of heavy ions (up to C at least, but rot
much higher) is intended but the design of the ion source
is not frozen, 1In particular, the information received from
Berkeley indicating that the acceleration of heavier ions
was possible by a modification of their internal ion source
is considered with great interest.

- concerning the utilization for neutron measurements, two
types of reactions are heing considered for neutron pro-
duction: Li(p,n) reaction and "white source",

- the utilization of the cyclotron for medical applicaticnrs
(irradiation by fast neutrons or with deuterons) is being
explored,

2. Experimental studies
The following studies were mentioned:

a) Calculationg of the anisotrcopy in the emission of prompt
neutrons from fast neutron induced fission. For a 30% fragment
anisotropy, the neutron anisotropy is about 7% and varies linearly
with the fragment anisotropy. It is important to take this effect
into account for correcting measured v values in order to get
the high accuracy in v needed for the estimation of breeding
ratios in fast reactors.

b) BEnergy and angular distributions of long-range charged particles
in thermal fission of 30U,

c) Studies of highly asymmetric binary fission of Uranium with
reactor neutrons,

d) Measurement, at the BARC Van de Graaff, of the 29Si (a,n)32S
cross section: this cross section was obtained by detecting
the emitted neutrons in a 43t geometry up to an G incident
energy of 5 MeV in 5 to_10 keV steps, Using reciprocity, the
(n,a) cross section of 325 could be deduced,

3. Nuclear data evaluation activities of the BARC Reactor Physics
Division

A report on these activities is given in Appendix XVIII,

Italy

Benzi mentioned that the activities of the Italian laboratories
are included in the joint 1972 progress repori issued by EURATOM
countries (EANDC-E-150)., He outlined the following activities:
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(Italy)

- HMeasurements of the neutron differential inelastic scattering cross-—
sections for angles greater than 150" at 14 MeV have been carried out
for 160 ang ?%s3 by the Turin Group. The analysis of the data is
underway.

- A tangential beam tube of the 1 MY TRIGA reacter has been used by
means of thermal neutron capture., The reactions 3ces (n,y), 2O3T1(n,y)
and 175Lu(n,y) have been studied.

- The experimental study of the peak energy of light particles in
ternary fission of 233U, 235U and 23%Pu by the Genoa Group (see
Minutes of the Fourth INDC Meeting) continues,

Japan

Nishimura said that a progress report covering the period
September 1971 - August 1972 is now being prepared and will be
distributed within three months,

1., PFacilities

The 120 MeV Linac at JAERL is now under test, It is an S band
machine {2857 MC) of 5 sections. Each section is fed by a RCA
8568 Klystron (20 KW; 20 MW at peak),

maximumn repetition
160 KeV and the
current of 0,75 A.

The pulse widths range from 5 ns to Z{us, with
rate of 900 Hz, The zero current enefgy is E
maximum efficiency is expected at 100 MeV with

TR

At the moment, the following characteristics have been reached:
E = 120 MeV with I 60 mA
E 170 MeV with I 5 mA

i}
]

The research programme includes: mneutron experiments, radioactive
isotope production, neutron diffraction experiments and photonuclear
reaction studies, For the neutron experiments 5 flight paths will
be available, the longer one extending to 200 meters. Total,

fission and capture cross sections will be measured. For capture,

a large liguid scintillator {about 4000 liters) has been constructed,

2. Experiments

Nishimura said that the experiments he wénted to present will be
discussed in the topical discussion, namely:

~ Analysis of fast neutron scattering using the coupled
channel theory,

-~ A multiple angle time-of-flight spectrometer,

120

-~ Study of energy levels of Sn through the (n,n'y) reaction,
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The Swedish progress report was distributed as a G document,
SWD)-4/G. Condé outlined the following items:

Facilities

Studsvik Van de Graaff: the accelerating tube has been replaced,
resulting in an improvement of performance and reliability.

Uppsala Tandem: a new time-of-flight facility has been installed
and will be partly used for neutron cross section measurements
over about $ MeV,

The fast power reactor facility at Studsvik was closed down in
January 1972. : : :

Experiments

Measurements of fast neutron elastic scattering have been
continued and angular distributions meagured at 7 MeV for
12 elements ranging from Mg to Bi; data are analyzed using
optical model calculations,

Neutron differential elastic scattering cress sections vere

measured for Cr, Fe, Wi, Al , Co and Y relative to C at 7 different
angles within the energy region 500-1400 keV,

y-rays from neutron-induced resctions in N have been studied at
4.2, 5.9 and 6.9 MeV and the angular distritbution studied at 6,9 MeV,

A systématic study of inelastic fast neutron scattering has been
continued, Data on 21 elements in the energy range 2 to 4.5 MeV
are analyzed using the statistical compound nuclear theory.

Measurements of 0, and of the angular distribution of.fission
fragments near the fission threshold for 232Th and 23lPa have
been carried out.

Measured prompt Vv values for 235U and 239Pu in- different fast
neutron spectra are, within the.l.S% experimental error; in good
agreement with calculated v values deduced from recent sets of
evaluated O and v data,

The prompt fission neutron spectrum, induced by 0.5 MeV incident
neutrons on 235U, was measured with a good statistical accuracy
from 0,9 MeV to 15 MeV. The shape is in better agreement with
the Watt distribution than with a Maxwellian distribution. The
departure from a Maxwellian distribution at high energy (above
about 5 MeV) - which is in opposite directions in the Studsvik
and Harwell data - was discussed. Condé suggested the hypothesis
that the high British values could be due to their neutron detection
system (neutron-y discrimination). Rose said that the Harwell
measurement will be repeated, The best Mazwellian fit to the
Studsvik data corresponds to a temperature of 1.42 MeV which is
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substantially higher than the value usvally used (1,30 MeV);
Cross enguired wheilher a better agreement could bhe obtained
by giving less weight to the low energy part of the specirum
but this seemed unrealistic to Condé because this part is
measured with the best accuracy. :

- DMeasurements of capture cross sections in the keV range, using
a-large liquid scintillator were undertaken, Preliminary data
were obtained for Ag (relative to Au) at 200 keV, ¥Ni, Cr and
Fe will be studied,

- The study of the fast neutron capture mechanism was continued,
A discrepancy of a factor of 2 to 3 was found between experimental
data and czlculations based on the semidirect capture mechanism,
It is intended to make more measurements in the giant dipole
resonance (8 to 11 MeV) and for a wider mass range.,

Poland

A category G progress report has been submitted (INDC(POL)-5/G)
containing information on neutron data only because the NDS request for
information on non-neutron nuclear data came too late to include them in
the progreés report. Sujkowski will try to prepare a progress report in-
cluding non-neutron nuclear data activities for the next meeting.

Su jkowski ‘summarized the nuclear activities in Poland, namely:
1. Facilities

Most of the work is concentrated at Warsaw and Cracow in laboratories
belenging to the Polish Atomic Energy Commission and to the Physics
Institutes of the Universities.

Main facilities are:

— in VWarsaw: a 2,5 MeV Van de Graaffj; a 10 MeV proton linacj
a few 14 MeV neutron generators; a new material testing reactor
now under construction (operation scheduled for 1974); a betatron
and a 9 MeV electron Linac for applied work :

~ 1in Cracow: a cyclotron giving-28 MeV alphas (14 MeV deuterons,
etc. ...); a few 14MeV neutron generators

2. Experiments

- Non-neutron nuclear data:s

- KNuclear structure work through the (a’xn) reaction mainly
in the region A ~ 82 :

-~ on-line isotope separation in the transition region (mass
differences and decay energies for nuclei far from stability)-
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~ decay =scheme studies mainly in the defeormed nuclei region
~ elastic and inelastic & scattering studies

- magnetic moment measurements of excited states

- fission of p-mesic atoms

- compilation work on structure data of nuclei in the transition
regiony on atomic data for activation analysis by the
fluorescence method

- Neutron nuclear data:

- ternary fission work: A relatively high emission rate of
& particles in the direction of the fission fragments has been
observed and tentative explanations based on the emission from
highly excited fragments in flight have been given,

— Search for the existence of super-heavy elements in nature,
Techniques have been developed for detecting fissile surer-heavy
elements at a concentration of 10-16 gr per gram, The method
consists basically in separating the hypothetical super-heavy
elements with a mass separator, The collector is a plate of
synthetic quartz which is irradiated in a reactor and used as
a fission fragment track detector, Partly in the framework of
this experimental research, theoretical work on fission theory
is &lso carried out, in liaison with the Lund Group (Sweden),
considering octupole (and higher) static deformations of
fissionable nuclei,

- compilation of fast neutron cross sections,

United Kingdom

Two UK progress reports were distributed as G-category documents,
INDC(UK)- 14/G and 15/0 Rose spoke only about the most important 1temu
of the UK work:

- Measurements of the inelastic neutron scattering of 38U have been
carried out at seven neutron energies between 1,13 and 2,37 MeV. This
work wag reported in the topical discussion.

- The calculated neutron detection efficiency of the Harwell "black
detector" (re-entrant sphere made of a mixture of boron and petroleum
jelly) has been experimentally {ested in the neutron energy range
60 keV - 2 MeV, 1In the energy range below 700 keV, where the
efficiency can be calculated, the agreement is guite satisfactcry.
Additional measurements made since the progress report was prepared
show that the systematic difference in efficiency shape suspected
in INDC(UK)-15/G is not correct,

— On the 6Li(n,a) cress section, previous inconsisterncies, when using
different thicknesses of Li glass, among the first Harwell results
have been resolved, The discrepancy with the Cadarache results
could now be removed by a shift of the energy scale of about 5 keV,
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If agreement on the cnergy ~c11e can be cbtained, a systematic
difference of the order of 5% will still exist bctwecn the two sets
of data (normalization problem),

~ The 235U fission cross section has been measured from 1 keV to 1 MeV,
using the "black detector", The relative values obtained have been
normalized between 10 and 30 keV, using the evaluated data of
Sowerby et al.

239

= The ratio Gf( 35U)/(S (“?7Pu) has been measured at the same time in

the same energy Idnge.

— The prompt f1ss1on neutron spectra of 235U and 239Pu have been measurcd.
In the case of 35U a double ¥Watt fit using different parameters for
the two fission fragments, is necessary 1o represent the measured data,
Answering questions concerning such a 4 parameter fit, Rose expressed
the opinion that the important quantity for reacter calculations is
neither the parameter introduced in the double Watt fit, nor the
uniqueness of the fit but the value of the average energy of the neutron
fission spectrum. In the casc of 39Pu a single Watt fit is sufficient
for a correct representation of the elperimental data.

— The capture cross section of 238U has been measured at NPL for four
neutron energies between 150 and 600 keV,

- At XNPL, absolute measurement of v for 2520f spontaneous fission is in
progress. A provisional value is 3,72 but a final figure is expected
before the end of 1972,

~ At the electron linac of Glasgow University, some measurements, not
reported in progress reports, have been perforped. The inelastic
neutron scattering cross sections of 31p and Fe have been measured
by observ1n§ y«rays and the e€lastic neutron scattering cross sections
for 4 "a Si and S have also been measured, The energy range
covered 1s between O 6 and 4 MeV,

~ PFunds have been obtained to complete the design study for replacing
the present Harwell electron Linac and booster system but the project
is not yet approved,

USSR

Konshin presented the USSR research work which is summarized in
abstracts distributed at the meeting in the form of two documents {col-
lected Abstracts no, 11 and no. 12 issued by the Nuclzar Data Centre,
USSR State Committee on the Utilization of Atomic Energy). The fol-
lowing items were mentioned:

1. HMeasurements using the lead slowing down spectrometer:
. ) . 235 239 .
— Fission cross sections of U and Pu from thermal up to 60 keV,

For 239Pu, the data are in agreement with values obtained by other
methods up to 6 keV but, above 6 keV, they are considerably lower
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(12 to 15%). A similar effect also exists for 235y
12% discrapancy). To investigute the reasons for these
ments, the poor resoiuntion function of the lead specirometer is
being applied to the publiched good resolution da 1t2, in ovder
facilitate the compirison. Konshin underlined that.self screening.
corrections are important for measurementis done with the lead
slowing down spectrometer,
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. 232 238 . :
~ Capture cross sections of Ag, Au, 3 Th and 3 U in the neuiron

energy range from thermal to 50 KCV The expected accuracy of

the data is 8 to 705 depending essentially upon normalization.

_ . 235 . .

- HMeasurements of o for U up to 60 keV: The accuracy of the
data obtained is 20 to 30%. Above 10 keV, tnese data are higher
than the values obtained in Van de Graaflf measuremcnts,

Measurements of & for 23DU and 239Pu from 10 keV to 1 MeV: These
measurements were done at a Van de Graaflf accelerator with a large
liquid secintillator (€& 1oaded) For 239Eu the agreement with ORBL
data (de Saussure) is good above 40 keV; bPlON,}O keV, a specific
and distinct structure was found, which confirms the indications
obtained at ORNL, with a statistical accuracy insufficient for a
definite conclusion. , _

T 235U, a similar structure was found at 25 keV and 235 keV,
Absolute measurements of a for 235U and 239Pu at 2 keV (Sc filter)
and 24.5 keV (Fe filter): for 239Pu data are in agreement with
values obtained at ORNL,

Studies of I, for 238 : Measurements of total and capture cross
sections wereYcarrled out on a 500 m flight path at the Dubna pulsed
reacfor, with an electron Linac as an injector, . These measurements
were undertaken to check the results obtained by Glass with under-
ground‘nuclear'explosioné, which indicated large fluctuations bet-
ween the extreme values 12 meV and 33 meV, The Dubna results give

an average value of ' = 24 meV and fluctuations which do not exceed
the measurement error (~ 10% for most of the resonances).
| 249

Measurement of the fission cross section of Cf as a function of.
neutron energy in the range 0,1 MeV to 2 MeV, For this same isotope
the prompt fission neutron yield was measured. At thermal energy

the value obtained is v = 2.44.

Transplutonium element studies including 44Cm and 249Bk- Neutron
yields, neutron angular distributions and cross sections were
measureg from thermal up to.- 14 MeV,

Studies of the Sm iso%topes at the Dubna pulsed reactor time-of-flight
spectrometer: Transmission and several y-ray yields were measured
and average parameters and stirength functions obtained.

Determination of the resonznce parameters from @ and measurements
at the Dubna pulsed reactor time-of-flight spectrotherY(fllvht path
1200 m): Values were obtained from 0.3 to 50 eV for 235y and from

9 to 100 eV for 239py,
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9, Measurement of the ernergy dependence of v for 255U from 1 ¥eV to
€ MeV: The accuracy is 1.5 to 2% and the "French effect" for the
detector was studied with grest care. This effact is not negligible
for the determination of absolute values but it does not affect the
variation of v as a function of incident neutron energy.

Yankov supplemented Konshin's report by the following remarks:

1. The studies mentioned hy Yonshin on time of flight fission neutron
spectra are continued at Chninsk for an incident neutron energy of
14.3 MeV, The spectrometer has 2 5 to 8 ng resciuiion with a 2 moter
flight path., Results are obtained from 310° to 150 with an angular
resolution of 87,

2. At the same incident neutron energy, differential scattering cross
sections wers measured for Cr, Mn, Fe, Co, Wi, Cu, Zr, Wb and W,

The measured scattered neutron specira are contaminated with the
neutrons emitted in (n,2n) and (n,pn) reactions.

3. At the Kurchatov Institute, nuclear data for. thermonuclear reactors
are investigated. In this respect, studies for obtaining mono-
energetic neutrons in the range from thermal up to 15 MeV are per-
formed. A paper on this subject will be pressnted at the forthcoming
Budapest Conference.

Answering several questions, the USSR delegates gave the following
information:

— All numerical data concerning the experiments absitracted in Nuclear
Abstracts Nos 11 and 12 can be obtained through the established
channel (that is to say through NDS which will refer to the Obninsk
Nuclear Data Centre).

- The a-values obtained by the filter technique are:

at 2+ 0,35 keV : 0.49 + 0.04 for 237U and 1,35 + 0.09 for 237Pu
at 24.5 + 1 keV ¢ 0,43 + 0,14 for 23DU and 0,30 + 0,09 for 239Pu

- Concerning the r‘ values for 238U, the necessity for getting the
associated values was stressed, Since both transmission and
capture cross section measurements were carried out at Dubna, the
values have also been obtained and can be made available through
the established channel,

n

U,S,A,

The U.S.A. research is summarized in the report INDC(USA)-36/U,
dated November 1971, and a draft report, dated May 1972, was distributed
at the meeting. Taschek reported on fast neutron work,

1. Argonne National Laboratory

—~ Measurements of absolute fission cross section values and of the
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o . . 238
energy dependence of the fission cross section ratio o ( 3 U)/
PA: X > . L f
6.(¢32U) nave been continued and data are available in' the energy
range 1 to 5 MeV,

Cierjacks coampared these data with the Karlsruhe data near
threshold, the Karlszruhe values are in good agreement with the
recent datsc obtained by Whalen; the data by Stein are about
30% lover., At higher energies, the agrsement with Stein's
values is: 1 to 2% between 2 and 4,5 MeV; 3 to 4% between
4,5 snd 5.5 MeV,
~ As a continuing part of the ANL activities total, elastic and
inelagtic cross sectlons were measured for a large number of
elements,
T . . - 238 '
-~ The capture cross sections of Nb, Mo, Zr, Cd and U have been
measured with the large liquid scintillator tank technique from
400 to 1500 keV, The neutron flux was measured with the Poenitz
"erey detector", Particular care was devoted to the calibration
of the energy response of this detector, Between 1 and 9 HeV,
the overall decrease of efficiency is less than 107, However,
a "structure" of the efficiency curve may affect some of the
results,

~ A study of the 7Li (p,n) reaction as a monoenergetic neutron
source has been made, It appears that, above an incident proton
energy of about 5 MeV, an increasing number of neutrons, emitted
in the TLi (p,n, 3e) 4He three body break-up reaction, contaminate

the monoenergetic neutron groups.
Gulf Radiation Technology

The 0B (n,a)7Li and 193 (n,a,Y)7Li cross sections have been measured
from 1 keV to 1 MeV and a report on this work will be distributed in
the near future,

Los Alamos

~ The programme for measuring the absolute fission cross section of
2357 from 1 to 15 MeV is continuing. Up to 6 MeV, the neutron
flux determination was made by using the H(n,p) reaction as a
standard and the results will appear soon, Above 6 MeV, a proton
telescope will be used and data are not expected before about one
year.

~ The T (p,n) and T (d,n) reactions were very carefully studied,
Relative cross gsections were measured at various laboratory
angles relative to the value at 0° for proton and desuteron
incident energies from 5 to 16 MeV, Absolute values at O
were also measured. These data could be used for intercomparison
of absolute neutron flux measurements between different laboratories.

— An interesting computation was done by Devaney in order to check
a formula derived by Moldauer relating the transmicssion T to the

channel with f’i and the level spacing Di’ namely12Tt%; = Log (1—T).
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With the type of potential used (square well), this formula is
verified with a great accuracy (™~ 1%),

4, WNational Bureau of Standards

tory for the standardization of neutron sources has been

- The total cross sections of 235U, 238U and 239Pu from 0,5 MeV to
15 MeV have been measured and are being analyzed,
252 . .
- A1 mg -“7Cf neutron source has been calibrated with an accuracy
of 1.6% relative to the NBS primary Ra-Be photoneutron standard
source,

~ The capture cross section of hydrogen at thermal energy has been
measured in order to check if the discrepancy between the calculated
and. the messured values (24 mb) could be explained by capture fol-
lowed by the emission of two photons. The upper limit for this two
photon capture was 1 mb only.

5. Oak Ridge National Laboratory

Taschek emphasized the very large amount of work which has been done
at ORELA, He particularly pointed out the simultaneous measurement

of the fission and capture cross sections for 235U from 8 eV to 10 keV.
Regarding capture the data from different laboratories are now in
agreement within + 5% except in the keV range where differences rise
to + IZo for flelon the cross section can be considered as known
with a 3p accuracy in the entire energy rang

6. Rensselaer Polytechnic Institute

A great deal of effort was spent on the filter technigue for obtaining
monoenergetic neutron beams, particularly for capture cross section
measurements., With an Fe filter, the window (about 2 keV wide)
obtained at 24.3 keV has been used to measure relative capture.cross
sections of U, Au, In and Ta.

In the discussion of Taschek's presentation, pﬁrticular interest was
shown in the LASL studies on the T (p,n) and T T (d,n) reactions in
view of their application for getting a simple tool for absolute
neutron flux measurements. Taschek thinks that a 3% accuracy could
be achieved in the wide energy range covered (5 to 16 MeV).

Havens drew attention to the change of the name of the US Committee
which has the responsibility to prepare the USA Progress Report. The name
has been changed from "AREC Wuclear Data Cross Section Advisory Committee®
to "US Nuclear Dzta Committee", This change reflects the fuct that
several laboratoriecs which are not under the direct responsibility of the
USAEC are aciive in the nuclear dats field, that non-neutron data have
an increasing importance and that non Jle]On reactor people (fution
safeguards, medical applications, etc. ...) are bacoming more and more
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concerned with nuclear data. The composition of the Committze has been
changed accordingly and part of the Committee's work will probadbly be
carried out in separate Sub-Committees,

The following work was described:

- A careful study of the "windows" appearing in the Fe total cross
section has been carried out at Columbia and published in Nuclear
Science and Fngineering (March 1972), The knowledge of these "Windows"
is of particular importance for shielding applications, The measure-
ments were then repeated at ORNL and RPI and give results in good
agreement with those of Columbia,

- The extensive Columbia work started in 1970 on resonance parameters of
238y and232Th has been completed. It will be published in Physical
Review (probably in October 1972)., Tables of the- resonance parameters
are given in the US progress reports (see in particular INDC(USA)-35/U),
The value obtained for < [¥2> of 238y is 22.9 + 0.5 meV (statistical)
and + 0,9 meV (systematic) which, within the error bars, is in good
agreement with the Russian value presenied at this meeting. The value
obtained by Glass (19.1 mb) seems definitely too low but this value
was always considered as subject to large uncertainty because the
efficiency of the Li-glass detector used to monitor the neutron flux
was only accurate to nJlS%. Another aspect of the Columbia data is
the absence of significant r“ fluctuations, which is also in agreement
with the Russian results. Hatens was asked to review the different
USA data on qu for 238U (Action 9).

Kolstad mentioned US documents .provided to INDC, since the previous meeting.

INDC(USA)—}?/G which concerns fission neutron spectra and has been pre-
pared for the IAEA consultants meeting on this topic.

238U to 235U fission cross section ratio from 1 to
5 MeV

- INDC(USA)-38/L:

- INDC(USA)-40/G: Los Alamos intense 14 MeV neutron source

- INDC(USA)—41/G: Interactive Graphics at the RPI Linac and four years
of remote batch operation from the RPI Linac to the
Courant Institute CDC 6600

- INDC(USA)-42/U: Structure of neutron resonances
- INDC(USA)-44/G: Fission cross section of 238p,
- INDC(USA)—45/G: Sub-barrier fission resonances in Th isotopes

~ INDC(USA)-46/G: "Physics in Perspective"; . this document is excerpted
from a much more detailed volume which will be the
final report of the "Physics Survey Committee"
(D.A, Eromley, chairman) and which will contain an
examination of the status, opportunities and problems
of physics in the U,S.A,
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Xolstad veported on USA facilities for nuclear data measurements, His
presentation is summarized in Appendix VIIT,

Answering questions abhout facilities, the following information was given:

- The expected new characteristics of the Tevis cyclotron are:
- Ep = 550/565 MeV (370 MeV previously).
- Pulse repetition rate:s 1300 Hz (70 Bz previously).
~ Pulse width 8 to 10 ns.

~ Average current: 40 uA but possible limitation to lO/uA because
of shielding problemé.

-~ The ¥BS Linac will be equipped with a new electron gun and its beam
power will then exceed ORELA. The staff for this machine will also
be increased,

Yugoslavia

A draft version of the Yugoslavian Progress Report was distributed,
It covers mainly the work done at the Ljubljana and Zagreb Institutes
with 14 MeV neutrons.

1, During the last years these laboratories have carried out a joint
project to study the systematics of capture cross sections at
14 MeV as a function of the mass of the target nuclei. Two methods
were used, namely:

—- activation method, giving Gact

~ integration of the prompt y-ray spectra, giving Uint'
The expected difference between the results is only a few tenths of
a per cent. In fact, the experimental results gave values of Gact
up to 20 times higher than 0. values, The variation as a
function of A exhibits also #iirked differences. This behaviour is
not clearly understood but it is thought that more accurate data on
o are needed. Such a grogramme is being carried out at Zagrebdb

act
and data for 23Na 27Al 701, 5 V, Mn, 41K and 12 I have been

3 3
obtained.

2. BEmulsion plates were used as a 4 y;y detector to study the break-up
reaction of 12C into three & particles by means of the 12C(n,n')120
reaction, The three a correlation spectra for the 120 resonances at
9.6; 11.8; 12,7 HeV were presented., The main conclusion is that
the 11.8 MeV level must be J % =17, :

3. The isofieric cross section ratios for (n’p) reaetions induced by
14 MeV neutrons in Te isotopes were measured and compared with theo-
retical calculations.



« An effort is beirng developed for fast ncutron desimetiry along two
lines: calibration of a dosimeter for low level Ffaust neutron dosi-
metry and calibration of a tias 5Ue cquivalent proporiional counter,

ExN

5. In collaboration with CEN-Crenoble (France), it is intended to re-
meagure the break-uvp of the {tritiwn nuclevs. As a first 1ep, the
(n ”) elastic scatiering cress section has been measured at 14 MeV
wlth a higher precision thsn previously obtained,

6. Concerning facilities: A 16 MeV deuteron classical cyclotiron is in
operation at Zagreb, During the past year, efforts were centered on
the utilizstion of the deuteron beam to obtain a directional high
intensity fast neuviron beam for medical purpcses,

T. fnswering a questicn of Cro,d, Faic gave the follewing information on
the cooperzticn Letween Yugosiavia, Austria, Fungsry and Italy for
establiching a "Joint Center for Nuclear Physics":

The main facility would he a 100 MeV cyclotron for protons and
heavy ions

Yugoslavia has decided to contribute to the project but the other

parties have not yet confirmed their decision, The problem is now
being discussed at a govermmental level,

ITI.C. Eeports from countries not represented on INDC

Schmidt asked for Progress Reports from the "Liaison Officers™
of the 36 countries concerned, in April 1972, The request was for nuclesr
physics activities and was not restricted to neutron work. Among these
36 countries, 25 belong to the NDS service area and 11 are outside the
NDS service area,

Out of the 25 countries of the FDS service area, 8 reports were re-—
ceived (Poland Hungary, Romania, Bulgaria, Traq, South Africa, Korca and
Brazil) and 6 were eypected but not received (Czecho sleovakia, Engt Iraen,
Israel, Mexico, Pakistan), From outside the NDS service area, reports
were recelved from Turkey, Greece and Norway. The absence of contributions
from Spaln, Portugal, Austria, Switzerland, Belgivm, Denmark and Nether~
lands was noted. As most of these countries belong to the EANDC (OR)
Group, Condé as Chairman of the OR Subcommittee of EANDC was asked to
request that the concerned countries submit an annual progress report
(Action 12), The important points of the submitted progress reports wvere
mentioned by Schmidt:

Hungary

A progress report vwas distributed as a category G document,
IRDC(IUK)-9/G.
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- At Kossutk University, Debrecen, work concerns mainly threshcld reaction
studies in (n,n'y) reactions and measurements of (n,t) cross sections
at 14 MeV,

- At the Institute of Nuclear Kesearch, Debrecen; the most important
activity concerns the non-neutron field: studies on (d,p) and (d,0)
reactions in the hundreds keV region,

- At the Central Research Institute for Physics, Budapest, the main
research of interest to INDC is an extensive programme on thermal
neutron capture y-rays and calculations and measurements of the prompt
fission necutron spectra,

Rtomania

A progress report was distributed as a category G document,
INDC(RUM)-3/G. Nuclear data activities are carried out at the Institute
of Atomic Physics and at the Institute for Nuclear Technology. Schmidt
limited his presentation to an important new development, namely the
establishment of a laboratory for evaluated ruclear data which in close
cooperation with TAEA and other evaluation centres works on evalvation,
preparation of a nuclear data library, development of group constants
and reactor calculations,

Bulgaria

A progress report was distributed as a category G document,
INDC(BUL)-3/G. All the nuclear data activities are centered at the
Institute of Physics, Sofia, Schmidt outlined the importance of the
Bulgarian effort in physics, as it appeared from a recent meeting and
exposition in Vienna on the equipment and physics achievements of
Bulgarian laboratories,

- Neutron work concerns measurements of the diffusion length in water
surrounded ducts, development of safeguards techniques and evaluation
of 239Pu resonance parameters.

- Non-neutron work includes essentially nuclear spectroscopy studies on
a number of neutron deficient isotopes: measurements of Y-spectra,
of conversion electron spectra and of lifetimes (using the recoil-
distance Doppler shift method).

Iraq

A progress report was received for the first time and distributed
as a category G document, INDC(IRQ)-1/G.

The main activity is extensive work on nuclear spectroscopy by
studying thermal neutron cepture y-ray spectra at the Iraqi Atomic Energy
Commission reactor., A laboratory for zctivation analysis, well equipped
to handle both routine analysis and research work, carried out an extensive
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programme in particular on the determination of impuriiies in Iraqi
crude oils and, more generally 6 on geological research,

Sovth Africa

A progress report was distributed as a category G document,
INDC(SAF)~4/G. Schmidt drew particular attention to the extensive
investigations of the level structure of a number of nuclel using the
(n,n'y)_reaction. This work was carried ouvt at the pulsged 5.9 MeV
Van de Graaff of the Southern Universities Nuclear Institute (Faure)
and at the pulsed 3 MeV Van de Graaff ot the Atomic Energy Board
(Pelindaba), It includes y-spectroscopy with (Ge-Li) detectors and
scattered neutron time-of-flight spectra measurements. Information
on level energies and y-ray intensities has been obtained. Of particvlar
importance, data on 3¢Tn and 238y were mentioned,

Xorea

A progress report was distiributed as a category G document,
INDC(KOR)-2/G. Schmidt outlined the following activities:

- 14 MeV neutron investigations of (n,p) and (n,0) reactions in Ge.

~ The evaluztion of 238U, 237Np and 232‘I‘h neutron-induced fission cross
sections from threshold to 20 MeV (in cooperation with IAEA NDS).

Brazil

A progress report was distributed as a category G document
INDC(BZL)—4/G. There are a number of well equipped institutes in Brazil
and Schmidt restricted his presentation to a brief summary:

1. Instituto de Energia Atomica (Sao Paulo)

A 5 MeV swimming pool research reactor is used for (n,y) spectroscopy
and also for (Y,n) studies with monochromatic fs obtained from thermal
neutron capture by selected elements,

2. Instituto de Fisica (Universidade de Sao Paulo)

The Herb Pelletiron Accelerator (22 YeV protons, 27 NeV alphas, etc....)
is equipped for neutron time-of-flight studies, (BHe,n) reactions
have been studied and a research programme with heavy ions is under-
taken,

— The 3.5 MeV electrostatic zccelerator was used to measure neutron
capture cross sections for a number of elements in the energy
range 30 keV - 300 keV,
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- The electron Linac is being redesigned to improve its character-
istics (70 MeV energy expected)., The programme includes e and
Y induced fission studies and nuclear spectroscopy.

Centro Bresileiro de Pesquisas PFisicas (Rio de Janeiro)

The elctron Linac (28 MeV, 60{uA average current) is used for radio-
nuclide production, for nuclear spectroscopy studies and for neutron
time-of-flight experiments,

Pontificia Universidade Catolica (Rio de Janeiro)
- A HVEC — KN 4000 Van de Graaff (0.5 to 4 ¥eV; 3 keV regolution,
200/uA inteniﬁty) is expected to be operational in September 1972,

— A number of level scheme investigations have been carried out.

Instituto de Engenharia Nuclear (Rio de Janeiro)

- The Argonaut reactor (10 KW) is used for a large variety of studies,
In the field of neutron cross section measurements, a crystal spectro~
meter is in operation (parameters obtained for the 17€Lu resonance
at 0,141 eV were given),

— A pulsed neutron generator (109n/cm2/s; repetition rate up to
5 HZ; pulse width 0.1 ms to 10 ms) has been used for measuring
the thermal neutron diffusion parameters in spherical water systens,

REPORTS OF SUBCOMMITTERS

IV,

A, Subcommittee on Standards

the

The final version of the Subcommittee report, giving the list of
participants, of the items discussed and of the recommendations

made to the INDC appears in Appendix VII, It must be noted that this
final version was not made available at the time of the INDC meeting

and

the

, as a consequence, was not fully discussed during the meeting.

Aten gave his own gencral impressions on several points from which
following are extracted:
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- Fast neutron induced fission for 235U. BEven if the situation is not
yet completely clarified, the accuracy is improving rapidly. All
members are urged to send their most recent results to NDS, before
November 1972, in order to have them considered in the "Parel on
Neutron Standard Reference Data" (Action 17).

- Thermal fission crcss sections. For 235U, the situation is now satis-
factory and no change is likely to take place in the future. For 239Pu,
the situation is not so clear and data could be affected by new halif
life values obtained from recent measurements.

- v 252Cf New results indicate & value as low as 3, 72/3 7 for

prompt © (compare page 37 under A, 4)

- Au as a fast capture standard. In the USA and in the USSR it has been
decided to maintain Au as the primary standard, at least between
10 keV and 1 MeV,

- 6Li (n,a) cross section. The previcus discrepancy between the Harwell
measurements made with different 1.i glass thicknesses has been removed,
Nevertheless, there is not a general agreement for a single inter-
pretation of all published data. An appreciable amount of work is
still in progress in different laboratories.

- 1OB (n,a) cross oection, Vork is in progress in USA and . in France.

The four recommendations of the Subcommittee meeting were encdorsed
by the INDC, Havens insisted particularly on the importance of

recommendation 4, namely the necessity for IHDC to consider standards
other than neutron cross sections (fission yields for exampie) and
also non-neutron data (Action 18).

IV,A,.2. Report on the preparations for ihe Second TAEA Panel on
Neutron Standard Reference Data | Vienna K 20-24 Wovewher 1972

Lemley presented the working paper (Appendix IX) prepared by
the NDS and asked INDC members for comments on the proposed Agenda. He
added that TAEA, as usual, has invited couniries to propose participants
through their Official Missions in Vienna. Answers vere received from
USA, UK, France and Australia.
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Concerning the agenda, Schmidt indicated that irn
drafting this agenda, the basic idea was to restrict the subject to the
points which seemed the most urgent or discrepant, in contrast toc the broad
"tour d'horizon" made for instance at the Argonne meeting in 1970. There-
fore the H(n,p) cross sections, 108 (n,a) and 61,1 (n,a) at thermel energy
were excluded, However, the Agenda, as presented in Appendix IX was not
frozen and INDC recommendations will be carefully considered,

Taking into account these comments and the
general discussions of the agenda, INDC proposed to NDS;

l., To add as point A under item III, a session on absolute neutron flux
measurements,

2. To enlarge the discussion on the protlem of fast neutror. capiure croszs
sectior standards. Particular interest in 19TAu was recognized but,
for example, In, Ta, I neutron capture cross seciions migh% also be
discussed because, in the past, many measurements of capture cross
sections were made relative to these elements,

3. To include an item on neutron fission spectra for both (239U +n)
and 252Cf, as new results are expected, in particular from Sweden,
France and UK, at the time of the Panel (4ction 15). Schmidt took
this occasion to outline the high quality of the papers presented a2t
the Consultants Meeting on Prompt Fission Neutron Spectra

(23 - 27 August 1971). The proceedings of this meeting will be
8

issued in the IAEA Conference Series (Appendix XI gives the table
of contents).

4. To restrict the discussion of the item 2200 m/s Tiszion and capture
cross sections to a winimum, ND3 is convening a specialists meeting
on this topic during the week preceding the Panel, A brief account
of the conclusions of this specialists meeting was considered as
sufficient (Action 16),

IV.A, 4. Status of second IAEA updating of 2200 m/sec fissile isotopes

RESES)

constants and recommendations of the TAEA Panel on Fast Reactor

Burn-up Physics

1. TUpdating of 2200 m/sec fissile constants (compare Appendix VII,p.Z—}):

A consultants meeting has been tentatively proposed from the 15 to
17 Wovember 1972, Since the input data were carefully reviewed in
the previous review led by Hanna and Westcolt, it is intended to
concentrate on the points where new experimental dala are available
and input data expected to be modified. The most important changes
will then probably concern:
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— An increase of the 35U flsslon Cross sectlon related to the con-
firmed lower value of the 34U half-life.

— A possible increase of the 39Pu fission cross section, due to
recent indications for a lower half-life of this isotope,

- A "stabilization" of v for 252Cf around 1,72/3.73 resulting from
recent experimental data on v for 25201 (Axton Boldeman%. The
indirect value obtained from 2350 « and 7 values and 5U/2520f
v ratios, will remain up to 2% higher; but this indirect value
has now 1ess weight compared to the improved direct measurements,

- PFour specialists have been invited to participats in the evaluatian:
Leonard (g—factors scattering cross_sectlons, etc.), Story
(stindardq) De?uytter (Of) Axton (G). ther specialists
(Konshln de Volpi, Boldeman, etc,) will be also consulted by
correspondence.

TAEA Panel on Reactor Burn-up Physics, Vienna, 12-16 July 1971

Four recommendations were made to NDS and to Evaluation Centers as
- a result of the Panel (see Appendix B of INDC(WDS)-45/L). Lemmel
summarized these recommendations:

-~ The ¥DS review for fissile isotopes should not be restricted
to 22C0 m/sec values but extended to the whole thermal energy
range {in particular for the 0,3 eV resonance of 239Pu).

-~ The accuracy of the thermal neuwtron capture cross sections and
of the fission yields should be improved for a large number
of nuclides, with particular emphasis on 146,148, ]Dde 1403,
1370 QHZr 90sr and 14409 ’

- Better recommended vzlues for the energy released in fission
2327y and the U and Pu is sotopes are needed,

- More accurate energy dependent cross sections are needed for
- 7 -
24l’243Am,242’244Cm,230’238Pu’237Np.

Schmidt outlined the importance of the effort needed to fulfill the
Panel recommendations, Regarding NDS contributions to this effort

in 1972 and the first half of 1973 pr1011ty'w11] be given to the review
of the 2200 m/sec fissile isotope coustants. Action on other items will
be initiated later. :
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Iv,B, Subcommittee on Discrepancies in Important Nuclear Data

and Evaluations

Iv.B,1. Report of Subcommittee on outstanding high priority data

needs and discrepancies

Rowlands, as chairman of the Subcommittee, presented a

1

report (éggendix_zll) on posgsible objectives of the Subcommittee.
His report is based on Priority I requests in RENDA 72 which were
classified according to different categories and, possible headings
under which the status of the principal reguired nuclear data could
be reviewed were listed (together with comments on specialists
meetings or reviews of these topics)., He added to his presentation

the

1.

3.

following remarks:

The report was not discussed by the Subcommittee and therefore
represents the personal views of its Chairman,

Under the item "flux measurement and detector’”, the discrepancies
existing between the Priority I requests in RENDA and the requests
considered of particular importance by the "Working Group on Reactor
Radiation Measurements'" (Appendix J of INDC(NDS)-45/L) are sur-
prising. INDC should either refer back this problem to the Working
Group or try itsell to make recommendations on the cross sections
which should be given the highest priority (Action 19).

It might be appropriate to consider a pansl on cross sections of
structural materials in adbout a year,

Tomlinson intends to revise his review on delayed neutron data
by February 1973,

IV.B.2, Status of fission neutron s=spectrum data

Hjdrne, Scientific Secretary of the IAEA Consultants Meeting

held in Vienma in August 1971, presented this item (cf. vages 5/6 and
Appendix C of INDC(NDS)-45/L). Among the 18 recommendations of the
Panel, Hjdrne drew particular attention to the following ones:

— ' The high priority to be given to the determination of the 252Cf
fission neutron spectrum. The "clean" conditions with which this
spectrum can be measured (by comparison to 235U + n) could make it
the best standard. ' '
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Discrepancies between microscopic data and data obtained from
integral experiments call for more accurate microscopic data (the
fission cross sections of 238U above 500 keV and of 235y ana 3%y
are of particular importance in order to enable a more accurate
interpretation of integral experiments), A more careful inter-
calibration of detectors used in both sets of experiments should be
made,

The insufficient accuracy of the present fits of experimental data
(for example simple Maxwellian fit for fission neutron spectra) was
recognized, Hiirne pointed out the high gquality of this HMeeting
and apologized for the delay in issuing the Proceedings, due to
preblemns outside the control of the NDS,

A11 members were invited to send fission neutron data obtazined in their
respective countries to the Data Centres (Action 58).

IV.B,3. v versus E and resonance spin

The NDS review by Manero and Konshin was distributed as a

category G document: INDC(NDS)-34/G. While presenting this NDS review,
Manero outlined the following points:

The document includes not only the numerical data but also the
essential physics information related to the measurements,

The experimental data have been renormalized to recommended standards
(Hanna and Westcott review on 2200 m/sec Tissile isotopes constants),

Very recent information has not tbeen considered, namely

218

a) v values of Savin for U from 1,5 to 7 MeV,

b) New measurements of Fréhaut et al, fSr 24OPu and 235U between
1.5 and 15 MeV. 1In particular, for 35U, these new values are
1 to 3% higher than the previous Soleilhac data between 1.5
and 7 MeV,

¢) The recent data by Trochon and Ryabov on v in the resonance

region which indicate no correlation between v and J, contrary
to the Weinstein data and the previous Ryabov data.

A limited distribution (G document) was given to this impoxrtant

review because it will be published in the Atomic Energy Review,

after revision to include the latest published data, This publication
is expected for the end of 1972 in the December issue of Atomic Energy
Review and all members are invited to inform Manero of the most recent
data obtained in their respective countries (Action 25),
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239 . . .
IV.R. 4. Alpha 5’Pu3 recenit, experimentsl and evaluation work

Konghin indicated that the extensive evalvation; carried cut
in cooperztion with Sowerby and distributed at the previous INDC meeting
has teen modified and will be issued in the December 1972 issue of
Atomic Energy Review. New data from Gwin, which seem to indicate higher
values below 10 keV will not be included and, more generally, only pub-
lished data will be taken into account in the evaluation, The evaluaticn
should be revised when new definite data will appear. But, with the
present technigues, it seems ¢ifficult to obtain an accuracy better than
10% which is the present achievement of the evalvation., This claimed
10% accuracy was considered by some participents as controversial, For
instance, at 2 keV, the evaluation gives C,921 whereas the recent
Russian data, using the Sc filter, give 1.35 + 0.09,

Konshin admitted the existence of discrepancies in experimental
data up to 40% but estimated that the evaluated data are reliable to
about 10% in the standard energy intervals used for averaging.

. 239, . 238 3 .
IV.B.5. Fast Pu fission and U capiure cross sectionsg

recent experimental and evalvation work

1. Rowlands reported on the evaluation carried out in the UK by
Sowerby, Patrick and Mather concerning the fission cross sections

of 235U, 238U, 239Pu and the capture cross section of 238U. This
evaluation is a simultaneous fit of the direct atsolute measure-
ments of the cr§§§ sections and, of the ratios of these cross
sections to Gf( 3 U), o JG(Au) and tke Li (n,a) cross section,
The results will appear in an INDC document which will be issued
in the near future. The main conclusions are (all accuracies re-
ferred to are standard deviations):

- Foxr the 239Pu fission
cross section 100 eV - 1 keV: accurzcy 3 to 3.5 %
1 keV - 10 keV: accuracy 4 %
10 keV - 100 keV: accuracy 4 to 7 %
100 keV - 1 MeV: accuracy 6 to 7 %

Lbove 1 MeV : the uncertainty increases
further, particularly above 3 MeV. 1In
the vicinity of 14 MeV, however, the
accuracy is 2%,

- PFor the 238U capture cross section, it must be noted that none
of the measurements agrees within the 5% stated accuracy. The
results of the evaluation are:

- 1 keV - 100 keV : accuracy 6% with some larger discrep-
ancies between 30 to 40 keV,

- above 100 keV : uncertainty increases to 7% at 1 MeV.
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Recommendations made for further measurements were incorporated
in the document attached as Appendix XIT of these Minutes,

Byer made some comments relative to the 239Pu fast fission cross
section evaluation performed by the NDS., After incorporation of
remarks made by Sowerby, this work will be issued as a category G
document and published in the December 1972 issue of Atomic Energy
Review This work consists 1n a 1mu]tdneous evaluation of data

on Gf( 39Pu) and the ratio 0, 23%py )/6 35U) between 1 keV and

10 ¥eV. It includes also a compa“leon w1th the evaluations of
Davey, Sowerby and al, , Green and al.,, and Hart, Generally, the
evaluation is consistent with the evallatlon of Sowerby and al,
except for Gf(239PU) in the energy range 200-800 keV. In this
region, Sowerby's evaluation gives the lowest values of all the
above listed evaluations and the NDS results are the highest. This
leads to a discrepancy of 5 to 6%, In this energy region, the NDS
evaluation follows Szabo's exnerlmental data, Rose referred to
very recent new ﬂeasuraments at Harwell concerning the absolute
fission cross section of 235U and the ratio Gf 33§Pu)/0 (2350) from
1 keV to 1 MeV., These data were too recent to be taken into con-
sideratlon in any of the mentioned evaluations, The fission cross
section of 239Pu which can be deduced is, in the energy range
200-800 keV about 7% higher than the recommended Sowerby data and
thus in clooe agreement with the NDS evaluation.

(2 38U)
23y

Konshin reported on the progress in the evaluation of © capt

carried out at Obninsk based on measurements of the ratio ¢ apt(

g (23DU) The ratio measurements, reported at the Helsinki Conference
1n the energy range 24 keV to 145 keV have been extended up to

4 MeV with the same technique, The oame quantity was also measured
with the lead slowing down spectrometer between 200 eV and 235 keV
Other measurements by the activation technique glve, for Gcapt(2 U)

good agreement with Poenitz' data below 500 keV and discrepancies up
to 10% in the energy range 500 keV - 4 MeV, However, this method

is subject to uncertainty because background effects are important
and difficult to correct. It is then recommended to carry out new
measurements, using the above mentioned techniques, even for

energies as low as 100 keV,

Konshin emphasized the fact that measurements are not yet completed
and then, that the evaluation has a preliminary character.

IV.B.6. Neutron capture in structural materials

Rose reported about an evaluation carried out by Moxon on

Ni isotopes, which complements the evaluation issued in 1970 on Ni and

Fe

(no new work has been done on Fe), Moxon's evaluation will soon be

published and the main remarks are:

Up to 40 keV, the -resonance parameters are given to calculate the
capture cross sections. For s wave resonances, all the large
resonances have been observed in the O, measurements and most of the



small ones in Gc%pt measurements. For p and 4 waves, all the major

resonances have been detected in Ni and ONi (up to 40 keV) and
61ny (up to 7 keV) but data are missing Tor 621 and 64Ni. To take
into account missed levels, it is suggested to add one mb, to the
capture cross section in the 7-40 keV energy range.

- From 40 keV to 200 keV, the s wave cross section has been calculated
and higher f-values added by an averaging method.

- Above 200 keV, only average values are given,

The present data give an accuracy of =+ 30% in the resonance region
which is not sufficient to fulfill the UK request (i 10% below 100 keVy
+ 20% up to 1 MeV),

Recommendations were made to improve this situation, essentially:

— accurate measurements of GT for all isotopes (specially for 58Ni and
60Ni) up to several hundred keV and analysis of the data in terms of
resonance parameters for the calculation of self-screening corrections
to the capture data,

- identification of J and & for narrow rescnances by studying Y-Tay
spectra or angular distributions of scattered neutrons,

- improvements of Gc for all isotopes.

apt

From the discussion concerning the + 30% present accuracy of the
data, it appears that this figure is realistic (+ 20%, due to the
possible sensitivity of the detector to scattered neutrons; 1_10% due
to the resonznce parameter values deduced from GT and dcapt analysis).

IV.B.7. Status of neutron data for reactor neutron flux measure-

ments and radiation damage studies

A meeting of the International Working Group on Reactor
Radiation Measurements (IWGRRM) was held in Vienna in April 1971.
It was recommended that the NDS prepare a report on the status of
the experimental and evaluated data for about 50 cross sections con-
sidered by the IWGRRM as of particular importance for reactor
radiation measurements.and radiation effect investigations.,

Vlasov (NDS) is preparing this report for submission to the next
Working Group meeting (Seattle, November 1972), For the experimental
data, great use has beecn made of CINDA 72 - to be issued very soon -
for finding the appropriate sources of information., For the evaluated
data, the main sources were the UK library, BNL-325, and also
evaluations done in a specific field, for instance the ENDF-B files
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made available to the NDS, the Simons and McZlroy library, the 25£Th,
237Np and 258U evaluations of NDS ) the (n,p) and (n,a) compilations
of ¥euert (Hamburg), USSR evaluations referred to in CINDA 72, ete,
The list of cross sections considered as impoctant by the IWGRRH is
given in Appendix J of the document INDC{NDS)-47/L, where the reacticns
of particular importance are indicated,

s r

1v.C, Subcommittee on nuclear data for safeguards

Cierjacks, reporting for the Subcommittee, mentioned that,
since the IVth INDC meeting:

1. The IAEA has received official request lists from the USA, USSR’
and Federal Republic of Germany,

2., The NDS published a request list, combining the lists of these
three countries, as a category G document (INDC(NDS)-44/G). This
document contains also the views of the Division of Development
in the Department of Safeguards and Inspection of the IABA
on the form, the content, the scope and the priority criteria de-
fined by the INDC,

3. From other countries, Japan is working on this subject but it is
unlikely that a definite list could be sent to the IAEA before
July 1973. No UK list is to be expected in the near future,

The reasons for having only 3 countries reports on nuclear safe-
guards were extensively discussed:

~ The UK and French position was that the safeguards problems are so
intimately connected with the problem of processing plant operation
that it is diffiicult to specify a safeguards request which is not,
at the same time, a "reactor system request", This opinion was
disputed by the US members. As an example, the control of waste
disposals, which will be a problem of very rapidly increasing
importance, was cited,

~ In Irdia, no working group and no coordinated activity exist at the
moment,
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- In Italy, it is considered that this problem has to be treated
in the framework of Buratom and contacts have been established,

Dr, Sanatani was then invited to outline the views of the Depart-
ment of Safeguards and Inspection concerning the nuclear data needs
for safeguards. He mentioned that, among the many problems involved
in safegnards activities, the active methods of interrogation -
which justify most of the nuclear data requests - were not very much
considered up to now. However, these metheds might appear as important
in the future. Cierjacks considered that they will be important and
Taschek said that they are already of sufficient interest to justify,
for example, an extensive programme on delazjyed neutron studies and re-
search for new original methods (use of mesons for exciting mesic X rays).

As a conclusion, the summary of the deliberations of the Subcom-
mittee (A nenglg‘ﬁlys was adopted, with the recommendation to all
members {except Kolstad, Usachev and Cierjacks) to re-examine tke
position in their respective countries for the time of the next 1NDC

meeting (Action 26),

v, TARGETS AND SAMPLES FOR NUCLEAR DATA MEASUREMENTS

Hjarne initiated the discussion,

The recommendations of the INDC on the IAEA targets and
samples programme are given in Appendix XVII,
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NEUTRON DATA CENTRE ACTIVITIES

VI. A, Report from data centres

1. National Neutron Cross Section Center (U,S,A.)
The report on the activities of the NHCSC was presented by Havens
(£PP9“11£_§§>- Kolstad added that a new compilation of experimentzl
data is in preparation, This succession of B¥L-325 will consist of
2 volumes: one of recommended thermal cross sections and resonance
parameters, the other of energy dependent data in condensed graphical
form., The technical work on the first volume ismore than half com-
pleted.,
2. NEA Neutron Data Compilation Center (OECD)
The report on the activities of the NDCC was presented by Frohner
(Appendix XXI).
3, Nuclear Data Section of the IAEA
Schmidt referred to the document INDC(NDS)-45/L, section E, which
describes in detail the activities of the NDS Nuclear Data Center,
He outlined the following points:
- an unusually large turnover in the staff of the NDS and the
delays in filling the vacant posts.
~ the clear definition of the respective EXFOR responszibilities
of the 4 Neutron Data Centres, which.was the result of dis-
cussions at the last Four Centre meeting,
— the preparation of a revised EXFOR manual.
—~ the development of a comprehensive checking programme for
EXFOR entries,
-~ the editing of CINDA 72 which will contain about 75,000 entries.
- the preparation of the RENDA 72 edition, in close cooperation
with NDCC.
4, Obninsk Nuclear Data Center (USSR)

The report on the activities of the Obninsk Nuclear Data Center
was presented by Usachev (Apperdix XXII).
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Report on the Four Centre Meeting at Brookhzven, October 1071

It was the Seventh in a series of meetings held annually under

the sponscrship of the IABA, Bchmidt demonsirated that the cooperation
in the field of nuclear data is steadily increasing.

A the full mlru ¢s of the meeting have been distributed

(INDC(NDS)-41/C), Schmidt mentioned only a few points:

EXFOR format, A revised manual on EXFOR has been prepared by
NS and approved by the meeting. The EXFOR data scope will be
extended to include fisgsion product yields.

Compilation of capture 4-ray data. No decisicn was taken dbut
contacts are being established with scientists working in this
field.

World Hewsletter on Evaluvation: The meeting was favourable to
this edition (cf, point XI/E below).

RENDA. The four Centres were invited to submit technical pro-
posals in time for the next Four-Centre Meeting {October 1972
Vienna).

The diversification of the problems considered in the meetings
(for instance, data for safeguards and fusion were discussed).
It was felt that compilation specialists in other {ields than
neutron data must be invited. The Brookhaven meeting was
attended by Dr, Horen, Head of the Oak Ridge Nuclear Data
Project.

VIi.C, EXFOR system operation
Already discussed under items VI, A,
Vi.D. Extension of scope of EXFOR

Two points were considered:

Fission product yield data, Correspondence is under way with
Crouch (Barwell) and it is expected that a classification of
the data to be compiled will be produced in a ncar future in
order to have these data effectlvely entered in the Centres'
files (Action 28),

Neutron fission spectra: some users of the Centres services
complained about the absence of such data in the Centres files,
First steps have been taken at NDCC and NDS to compile these
data (Action 58),
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VI, E, Requests and dissemination of dats

This point was extensively discussed under item VI,A, and
figures are given in the progress reports from the Data Centers,

- For DS, Schmidt emphasized the large difference in the disceminaticn
of LVd1uaied data (about 1 , 055,000 data points) relative to experim-—
ental data (about 65 OOO dafd p01rtu) for the period 1971/107?

- For NDCC, Frohner mentioned that the reguests are growing in com-
plexity, with the corresponding necessity for an inereasing number
of retrievals from the computer., A striking aspect is the rapid
increase of requegts for inelastic scattering data. The very small
numbher of requests from unversities and industries has to be noted,

-~ For the Obninsk Center, Usachev made a remark similar to Schmidt's
remark., Many more requests concern evaluated data than experimental
ones, Konshin, expressing the users point of view, drey the attention
of the four Centre. representatives to the very 1mportant aspect of
replying more speedily and more efficiently to requests, This
problew is in fact complex, for it has several aspects:

- contacts between requestors and the appropriate Compilation Centre

- correspondence Trom Centre to Centre

- in some cases, correspondence between a Centre and an experimenter
who may be reluctant to release his data because he considers them
as having a preliminary character even if the experiment concerned
has been described in a Conference,

vi.F, Status of CINDA

Lemmel reported that CINDA 72 was being printed. This new issue
will have two volumes, due to the increase in number of entries. For
CINDA 73 the master file will be re-~organized at NDCC for two reasons:
the fast increasing size of the CINDA file requires greater sophistication
in file maintenance; and the possibility will be introduced to give
accession numbers to numerical data files together with the relevant
bibliographic references (connection CINDA-EXFOR)., The distribution
of CINDA and its economical basis depend on bulk orders from geographical
areas (mainly USA, USSR, Western Burope), It is important that these
bulk orders Iemaln at the same level at least for the next few years,

The price of CINDA has slightly increased (from 24 dollars in 1971
to 28 dollars in 1§72).
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VIT, RECENT DEVELOPHENTS OF TIRIS AND UNISIST

Due to shortage of time, this item was deferred for consideration
to the next INDC meeting (Action 56).

VIII, TOPICAIL DISCUSSION

The programme of the topical discussion is given in Appendix XXITT,
The proceedings will be issued as an INDC(SEC) document (Actions 29 and 30).

IX. NON-NEUTRON NUCLLAR DATA

It was decided to discuss first point 1X.B. of the Agenda
(item 1 below), In the course of the discussion, points IX.A,C/D,EF
and G (item 2 below) were in fact considered together, due tc their
close relation to INDC interest for applied non-neutron nuclear data,

1, Report on the first meeting of the 1WONSRD (Vienna, March 1972)

Reporting on this meeting, Hjdrne referred to document INDC(NDS)»46/U,
which summarizes the results of the meeting and, in particulsr, gives
full details on:

a) a survey of existing compilations on nuclear structure and reaction
data,

b) a tentative description of the non-neutron nuclear data needs in
various applied fields., By comparison of these two aspects of the
prcblem, it was clear that the needs for data are by far not ful-
filled at the present time. The possibility for establishing a
system of computerized storage and retrieval for experimental non-
neutron nuclear data, similar to the system existing in the neutron
data field, was considered., However, it was recogunized that the
volume of data involved was so large that for budgetary reasons
this possibility could not be considered at the present time.

c) the difficulty for Data Centres to find the appropriate information
in published papers. A letter to the editors of nuclear physics
journals giving guide lines to the authors and referees was drafted
(Appendix D of INDC(NDS)-46/U).

d) the possibility of publishing & newsletter on compilation and
evaluation of non-neutron nuclear data.
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Bartholomew, Chairman of the Working Group, summarized this
presentation in saying that the usefulness of the IWGNSED might Des
-~ to act as a communication link between originastors and users of non-
neutron nuclear dataj

- %o influence the development of better and more unifori standards in
publications in the relevant fields;

- to act as a focal point in and to stimulate international cooperation

in compilation and evaluation activities in the non-nsutron nuclear
field,

2. INDC interest in non-neutron nuclear data and future of IWGNSRD

Taschek proposed that the three following problemg should be
considered,

a) Is there any interest in the existence of an international non-
neutron nuclear data working group 7

b) If such an interest exists, what would be the functions of this
group and its organizational structure, and how should it fulfill

these functions 7

c) If this organizational structure can be established, what would be
the most appropriate working methods for managing its activities,

It was recognized that the third question cannct be answered
before clear answers are given to the first two questions.

On the first poiht, it was generally agreed that the International
Symposium on Nuclear Data for Applications in Science and Technology
(Paris, March 1973) will be a test for determining whether there is a
real requirement to be satisfied. The purpose of the Symposium is to
learn about the needs of the users (with emphasis on non-neutron nuclear
data), Only on the basis of the users' requirements (and not of the
compilers' points of view) would it be possible to decide if further
steps are necessary in the field under consideration. In the meantime,
the INDC members considered -that the main task - and, for some of them,
the only task - of the IWGHNSRD would be to concentrate on the organization
of the Symposium and to make it successful, o

The consideration of the second point was an occasion to exchange
information on activities in the non-ncutron nuclear data field.

In the USA, upon the initiative of Horen and Pearlstein, it was
decided, about cne and a half years ago, to develop a closer cooperation
between the various non-neutron nuclear data centres and the National
Neutron Crozs Section Center, A first meeting was held at BNL, about
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one year ago, with the participation of the Fiiotomiclear Data Centrs
(¥BS), the Radiation Shielding Information Centre (ORNL), the Table

of Isotopes Centre (LEL) and others, A second meeting took pléce in
spring 1972. These meetings resulted in no formal.recommen.atlpns bus
have %o be considered, at present, as a forum for comtacts, exchange

of information, and discusgion of problems of common interest.

Kolstad distributed a status report on the activities  the US non-
neutron nuclear data centres (Appandiz XXIV) ard added that, if
jnternational cooperation is developed in the field of applied non-
neutron nuclear data, these contactis would be aided if the USA'
activities were represented by a single organization. In the USSR,
ceveral activities in the compilation of nen-neutron nuclear data

have developed in different laboratories, as reported in INDC(NDS?—46/U«
The Centres, where these activities ave carried cut, are working in
close contact with the Obninsk Nuclear Data Centre (CJD) in order to
benefit of its experience, in particular on technical problems \
(computerization of data files, handling of Western formats, etC. suc ).
However, at the present time, there is no official approval fg; a
formal organization of these activities and the problems are treated
on an informzl basis between scientists. Concerning other TAEA
countries, activities have developed in a variety of fields at different
laboratories and in gome cages, & cooperation exists between these
laboratories on an inofficial basis.

As a conclusion, Cross, Taschek and Usachev were asked to draft
a recommendation (ﬁgpendizﬂ&éz) expressing the INDC position relztive
to the promotion of international cooperation in non-neutron nuclear
data activities, It was agreed that Schmidt should arrange, immediately
after the March 1973 Paris Symposium, an informal meeting consisting of
some members of INDC and of IWGNSRD with the tasks to draw conclusions
from the Symposium and to prepare recommendations to the INDC for further
actions in the non-neutron nuclsar data field, This meeting will be
held in Paris on March 17th., In the meantime and for the same purpose

the INDC endorses the action already initiated by the IWGNSRD (page &1
of INDC(NDS)—46/U) and the recommendations made by this Working Groupn
(pages 2,3 and 4 of INDC(NDS)-46/U) with the exception of the recommen—
dations 3 (establishment of a request list for non-neutron nuclear data
for fission reactors) and 10 (publication of a newsletter on non-neutron
nuclear data) which seemed premature to INDC,

IX.H, IAEA Symposium on Nuclear Data in Science and Technology
(Paris, March 12-156, 1973)

According to Schmidt, the Symposium should have two aims:

~ The users should inform the various groups of cempilers and
evaluators concerned about their requirements,

~ The compilers and evaluators should make the users aware of what

data is actually available (services, data tables, etc, ...).
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For most INDC members, the first point was considered to be, by
far, the most important one., For attracting users, the suggestion was
even made to allow them to speak about their technical preblems in
order to illustrate why they need nuclear data, For some members, the
compilers and evaluators should be invited to participate only in order
to listen to the users needs and to express opinions about the possible
inadeguate or inaccurate state of the situation in their particular
field of interest, It was, however, generally agreed that the wording
of the first notice advertising the Symposium had emphasized too much
the compilation and evaluation aspects of the Symposium and could have
given the feeling that it would be a meeting of compilers and evaluators,

X. ASSESSMENT OF NUCLEAR DATA NEEDS AND PRIORITIES

X.A. Review of draft world request 1ist_§RENDA) for neutron data

measurements for reaciors

Neutron nuclear data requests from OECD and Non-OECD countries
have been merged in a single document prepared in cooperation between
NDCC and NDS : INDC(SEC)-25/G (April 1972).

Dunford made the following remarks:

- a complete revision of the USA request list was received after the
publication of this draft edition of RENDA,

- several comments, corrections and additions were received, in
particular from Story and Aten.

In spite of the fact that the present RENDA list is incomplete
and not up to'date, the INDC agreed to have it distributed as an L-
document (Action 21) and asked WDS {0 issue a corrected version,
RENDA T3, by Avril 1973 (Action 22), For this RENDA T3 issue, Frohner
added that the NDCC will take care of the modifications received from
the UK and from FRuratom countries and the NDS will prepare corrections
for the USA entries.

X.D. Relationship between required accuracies of nuclear data

and reactor design parameters

Usachev expressed his opinion on the proper way for establishing
a request for microscopic data. He commented on the ideas which he
developed in a paper he presented at the Panel on Neuiron Huclear Data
Evaluation (Vienna, August 1971) and which are summarized in the
document INDC(CCP)-25/U, A nuclear data measurement request must be
based on a well defined economic requirement, This requirementi should
be expressed as the accuracy needed in the important parameters for a
given type of reactor., These accuracy reguirements should be supplied
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by reactor physicists. A mathematical method then must be develope
correlating accuracies in nuclear data to accuracies in reactor para-
meters, The first step of this process is clearly the task of the
reactor physicists while the second one can only be properly done by
evaluators,

Rowlands pointed out the difficulties for reactor designers to
fix the target accuracies required on reactor parsmeters. Neverthe-
less, the problem has been carefully considered in the UK and con-
clusions have been drawn on measurements and evaluations programmes,
For instance, integral measurements have been undertaken to fulfill
the requirements for predicting reactivities and fuel enrichments,
Other properties (like breeding gains, temperature coefflicients, etC,yo, )
can be more easily obtained from basic nuclear data, The UK request.
list for nuclear data (which is in fact separated in two parts, namely
requests for measurements and requests for evaluations) is in facti
based on a procedure similar to that suggested by Usachev, The most
difficult problem in deciding the accuracy requirements for data
(whether they result from integral or from microscopic measurements)
is probably the balance to be established between the losses in reactor
revenue resulting from penalties in its construction and its operation
due to insufficiently accurate data and the cost of the experimental
programme needed to improve the quality of the data,

More generally, it was said that several papers were published on
this subject during the last decade for instance by Greebler (Helsinki
Conference 1970) in the field of fast reactors and by Kinchin in the
field of thermal reactors (Paris Conference 1966),

In a more direct relation with the present WRENDA it was recommended
to adopt a uniform definition of the accuracy for a neutron data request,
A definition of one standard deviation secemed the most appropriate as it
is the definition already adopted for the UK requests and for most of
the TJSA requests,

X.E., Status of nuclear data request list for thermonuclear fusion

A working paper on this subject was prepared and distributed by
Lemley. The NDS has taken preliminary steps to establish a list of
nuclear data requirements for controlled thermonuclear research (CTR)
by sending a letter to members of the International Fusion Research
Council (IFRC), The replies to this letter received in early 1971



were of a rather general nature, outlining the importance of certain
types of nuclear data and reactions and giving lists of potential
materials of interest., OSince that time, the nuclear dats requestis for
CTR have hecome much more specific, CTR requests from several countries
appeared in RENDA, One national request list was received together
with preliminary versions of other request lists issued by TAEA Member
States or by laboratories working on CTR, Lemley asked then for the
INDC recommendation on the following alternatives, publication of a
collection of national lists or publication of an international list
of the RENDA type (namely a list arrenged according to atomic weights,
type of requested data for each Z-A value). The INDC unanimously
agreed upon the second suggestion., 1In this case, the following
problems were raised by Lemley:

1. The official approval of TAEA Member States to participate is
neuded, not only for gending data requests but also for screening
and updating these lists.

2. Common priority criteria for CTR requests are necessary for
merging national lists,

3, The presentation of the CTR request list (format) and its
distribution have also to be considered,

The first and second point will be referred to the next IFRC
meeting (August 1972 Grenoble) In particular, the proposed priority
criteria which have been written by the NDS (Qppcrdnx KXVIIT) taking
into account the variety of opinions which have been received from the
INDC, the IFRC and scientists involved in CTR, will be submitted to
IFhC for approval (Action 33) and the NDS w111 bave to inform the INILC
(Action 34).

Concerning the presentation of . the CTR request list, the INDC
agreed to separate it from RENDA which will require removal of CTR
requests presently included in RENDA., A presentation similar to RENDA
seemed convenient.

The distribution of the international CTR request list was
touched vpon, Without going into details, it was considerecd that
such a 1ist weould have to reach all the interested people: experiment-—
alists, plasma physicists, physicists working on design and control of
fusion reactors, oxalu;tora and compilers of nuclear data and agencies
supporting these activities,

X F, Request lists for non-neutron nuclear dats and priorities

The Chairman proposed that this item be discussed at the next
meeting after the conclusions have been drawn from the March 1973
Paris Symposium,

o
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XI, BEVALUATICN

XI.A, Progress reports on evaluation

1. Argentina

Ricabarra pointed out that the effort in evaluation is limited
to the field of resonance integrals and connected with the experimental
activities in this field. Resonance integrals have been evaluated for

74Ge’ 760e, 146Nd, 148Nd 15ONd 447r 462r 100Mo. Work on the fissicn

resonance integrals of 233U, 235U, 238U, 23§Pu and N1 are under way.

2. Australia

Gemmell reported on the extensions of the fission product library.
A considerable number of requests has been received concerning nuclei
which are not present at the moment in the current data file and it is
envisaged to complete it by 1974. 1In particular, it is necessary to
improve the predictions for level densities, Ly stréength functions
and the accuracies for capture cross sections a%ove 1 NeV,

3. Canada

Cross mentioned s review by Walker on the Tission product vields
for thermal neutron induced fission of EEBU, 235U, 23%9py 241PL
0 N I3 . . , ¢
This review will be issued in the near future.

Bartholomew referred to the neutron capture y-ray compilations
done in cooperation with physicists of the Kurchatov Institute and
published in Nuclear Data. He has been approached by the editors
for a new edition of this compilation. He inténds to discuss the
problem of correcting, updating and issuing the revised compilation
within one year with his USSR colleagues at the Budapest Coenference,

4, France

Riton mentioned the following activities:

~ Continuing work on a library of data for fission preducts (yields,
half lives, branching ratios, energies and radiation intensities,

The library is expected to contain information on some 6C0 nuclei and

will be computerized in a format derived from ENDF,

. 241 ) )
~ In the UK format, evaluation of '41Am data and slight revision of

2
39Pu and 240Pu evaluations,
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- Studies on the 235U resonance parameters which will complete the
KEDAK work.

- Studies on inelastic neutron scattering and resonance parameters
for Fe.

- Translations between formats (KEDAK to UK for 235U and Mo;
ENDF to UK for Eu).

5. Germany

Cierjacks limited his presentation to work done at Karlsruhe, namely:

v, OT

- Re-evaluation of data for 235U, concerning in particular Gf’

and a values,

2
- Re-evaluation of data for 2’9Pu, concerning in particular o, and
v values,

~ Re-evaluation of the data (total,capture and differential cross
sections) for H from ,001 eV to 15 MeV,

- Re-evaluation of the data (cT, o

on,) for C in the region of
4.5 MeV,

s

6., India

Divatie distributed a short report on evaluation activities in
India (Appendix XVITI1),

T. Italy

Benzi mentioned the following items:

-~ The evaluation of the capture cross sections of fission product
nuclei is continuing. In addition, calculations are underway to
extend up to 15 MeV the previously estimated cross sections.

~ A systematic analysis of data on (n,2n) and charged psrticle
emission by means of evaporation and direct interaction models
has been started,

~ The analysis of the angular distributions of neutrons scatitered
by Wa at 8, 9.7 and 14 MeV, measured at Padua, together with the
Perey and Kinney data (ORNL) by using the generalized optical
model and the statistical model was carried out and ccmpleted.

218

~ The analysis of the (n,n') cross section of U has been started,

~ A re-evaluation of the Cu’ 630u and 650u files has been carried out,
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8. Japzn

Nishimura mentioned the following work:

- The evaluation from 10 keV to 15 MeV of cross sections (c Gf, a,,
Oy ees)y Vv and for the 235U, 238U 239pu, 240Pu nuclei hal Y
been continued within the framework of the JNDC as well as the
evalvation of fission product nuclear data.

- The standard cross section 6L1 (n @) T has been znalyzed up to
500 KeV, An interference effect betwecn the '"negative" resonance
near pinding energy and the resonance near 250 keV is investigated
and attention is given to discrepancies existing in the 10 to
100 KeV energy region,

9. Sweden

Condé said that the evaluation activities are limited to the
continuing actions resulting from the IAEA Panel on Neutron Nuclear
Data Evaluation (September 1971).

10, UK

Rowlands reported on evaluation activities in the UK:

235,

- Simultaneous evaluation of the fission cress sections of R

239Pu d 238U and the 238 U capture cross-section in the energy
range 100 eV to 20 MeV, The report of this work will be issued
shortly,

— An evaluation has been made of the (n,a) cross sections for Cr, Fe,
Ni and Mo. Nuclear theory and systematics have been ugsed and the
data adjusted to fit the resactor spectrum averazge measurements made
by Freeman et al. (INDC(UK) - 1)/G, p.51).

~ A computer library of fission yield data has been compiled, A
programme has been written to reirieve the datae for different
fission products and reactions, A further programme has been
written and is being tested which calculates the mass yield
curve which gives a best fit to the data (INDC(UK)-15/G, p.44).

- Resonance parameter evaluations for TFTe and Ni have been completed
up to about 300 KeV, Above this energy, ENDF/B data have been
adopted,

- Resonance parameter evaluations, cor”espondlng to the simultaneous
fit work, have been produced for 239Pu and 2 U, Further studies
of the resonance parameters of 238y are in progress (Hoyon Harwell),

- Thermal scattering law studies for C and HEO have been carried out
by Butland (Winfrith).
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- Conversion of ENDF/B files teo the UK format, A programme has
been written to convert data frow ENIF/B 4o UK format (MISSIONARY).
The following files have been converted: V, 234U, 236U, 238Pu,

241Am, 243Am and 244Cm'. The conversions have not been completely
automatically done. 1In particular, the automatic conversion of
secondary energy distributions is not entirely satisfactory and
these data are produced separately.

- Files produced in Australia, France and Italy in the UK format
have been incorporated in the UK library.

11, USSR
The evaluation activities were presented by Konshin., They include:

-~ A complete evaluation of the 238U cress secticns by MJN, Nikolaev,
A. Avagyan et al, (Obninsk), The report on this work and the data
tape have been made available to the XDS and can be obtained on re-
quest. )

— The evaluation of ¢, for 235U in the snergy region 1 XeV -~ 1% MNeV
by V.A. Konshin, M.N, FNikolaev et al. (Cbninsk and Minsk joint work).
The report has been made szvailable to NDS and the data tape will be
released soon,

—~ The ewvaluation of the capture cross section of 23£Th in the
energy region 10 eV - 15 MeV by AN, Davletschin, V,A, Tolstikov
et al. (Obninsk). A report has been distributed as an INDC
document,

- The evaluation of v for 233U and 239Pu in the energy region 0 to
1.6 MeV by N.P. Kolosov, B.D., Kuzminov et al. The work is
described in Atomnaya Energiya 32 (1972) 83.

- A multilevel analysis of 239Pu cross sections in the resonance
region by A.A, Lukyanov (INDC(CCP)-31/U, p.6). The Adler-Adler
formalism has been used for a simultancous fit of On and O
below 100 eV, .

- A re-evaluation of the capture cross section of 238U by A,I.Abramov,
V,A. Tolstikov (INDC(CCP)-31/U, p.8)., Preliminary results were
presented at the Helsinki Conference covering the energy range
from 1 keV to 14 MeV,

~ The evaluation of 239Pu croess sections in the energy region 10'—4 eV —
- 15 MeV by V,A, Xonshin, IL.A, Bachanovich, A.P. Benderskii,
G,B. Morogovskii, Work is in progress to obtain a complete file
of the 23§Pu data. .
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— Other evaluations are in progress at the Obninsk Nuclear Data
Centre, In particular an evaluation of the Fe data for neutron
energies above 5 MeV is expected to be completed in the middle
of 1973. A re-evaluation of the a data for 235U and 239Pu in
the 100 eV to 1 MeV range has been undertaken to include new
data from experiments performed after the Sowerby-Konshin
evaluation,

Usachev outlined that the "Bulletin on Nuclear Constants" which
is regularly issued (no. 7 has been recently distributed) coniains
all information on evaluation work in the USSR and that all evaluated
data files will be made available to the NDS,

12, U.S.A,

Kolstad said that complete ENDF/B—III files for six isotopes used
as standards - namely H, 3He, Li, 1OB, 197Au, 235U -~ had been sent
to NDS in April 1972 for world-wide distribution,

The ENDF/A Iibrary has been expanded to include the United
Kingdom Nuclear Datza Library (UKNDL), the Xarlsruhe Microscopic
Neutron Cross Section Data File (KEDAK), the library for 198 fission
product nuclides prepared by J.L, Cook zAustralian Atomic Energy Com-
mission)’ and the SAND-II Library of dosimeiry data prepared by
W. McElroy (Hanford Engineering Development Laboratory).

An evaluation of neutron-induced gamma-ray production cross
sections for 238y has been completed. This effort was done in con-

junction with efforts to develop suitable nuclear model techniques
for predicting secondary gomma ray spectra resulting from neutron
interactions,

An evaluation of neutron absorption cross sections of Krypton
and Xenon isotopes is under way to explore the possibility of locating
leaky fuel elements in reactors by "tagging' them with various mixtures
of isotopes of these gases.

Rowlands raised the question of a possible adjustment of the
ENDF/B-III data files on the basis of information from integrsl experim-
ents, He expressed the opinion that - at least for standard cross
sections — only microscopic data should be taken into account as it
is the case for the whole UK library. This position was strongly
supported by Usachev because adjustments on integral experiments can
introduce correlations between files concerning different isotopes,
Dunford thought that some adjustments were made but within the limits
of experimental errors of microscopic measurements, He will further
inquire about this problem (Action 41) and all members are invited to
consider the question of the use of '"clean" integral experiments in
the establishment of evaluated data files (Action 40).
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In addition to Kolstad's presentation, Taschek mentioned a number
of evaluations carried out at Los Alamos, which will be available in
the near future:

- Total cross sections of natural W and W isotopes from 20 keV 4to
22 MeV,

~ Total cross section and elastic cross section of O,

- 2Ty (n,p) 27Mg and 2741 (n,a) 24%a cross sections, This con-
stitutes a re-~evaluation of the ENDP/B-III data, mainly near
the threshold,

- Translation into ENDF/B format of the Tritium and Deuterium, cross
section evaluations of Stewsart et al,

- Translation into ENDF/B format of the evgluation of Stewart et al,
on y-ray production cross sections of 23)U and 23 u.

- Re-evaluation of 239Pu data (Gf, GY’ v).

7

- Re-evaluation of the total cross section of 'Li up to 15 MeV,

- Investigation of neutron cross sections of basic importance in
nuclear data normalization and standardization applications, in

. (33p).

particular 613 (n,a), 10g (n,a), £

- Evaluation of the 9Be (d,n) 1OB cross section, which is of
interest for getting a neutron source for medical applications,

13. Yugoslavia

Paic mentioned that all the experimental data are sent to NDS
but that no evaluation activities are carried out in his country.

XI.B. Report on results of IAEA Panel on Neutron HNuclear Data

Evaluation (Vienna  September 1971)

Byer presented a summary of the Panel in the form oﬁ a
category G document (INDC(NDS)-42/G) and announced the publication
of the complete proceedings for the end of 1972,\ The panel was
attended by 24 participants from 11 countries and 25 papers were
presented and will be included in the Proceedings.

The highlights of the panel appear in:

a review paper of the NDS on evaluation activities (needs and
problems) in 23 countries;
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- a report of a sub-group on status and quality control of
evaluations which includes the status of the present evaluated
neutron data libraries, a discussion of the influence of
macroscopic experiments and adjustments on the different
evaluated neutron data filesj

-~ a summary of the Panel's deliberations on international co-
operation and coordination in the field of evaluation activities,

X1.C. Progress on exchange of evaluated neutron standard reference data

As this matter was considered under item XI,A., Dunford sum-
marized the situation as it came out from the countries reports:

—~ UK and KEDAK files are freely aveilable

- USA has sent complete files for 6 standard elements as
reported by Kolstad

— USSR has sent a file on 238U which will be dispatched by NDS
to the three other cooperating Centres.

XI,D, Evaluated neutron nuclear data exchange

The problem was largely discussed under item XI.A. The
general consensus is that the availability of a particular data file
has to be treated case by case, due to the fact that an evaluator fre-

quently includes in his work some work done by another evaluator,
Then, even if he is willing teo make his work freely available, he
has to request the agreement of his colleague for the part of the
evaluation which is not his own.

From a technical point of view, Ribon said that the multiplicity
of the formats used for evaluated data files is a considerably handi-
cap for exchanges of such files, He insisted on the absolute necessity
of a clear definition of the formats and he mentioned the inconveniences
resulting from modifications of these formats, Usachev inzisted on
the fact that the cooperation in the evaluated dzta field is not
uniquely a problem of exchange of computerized data files., For
example evaluated data arc subject to uncertainties of different nature
(standardization; statistical errors; systematic errors) and a
critical examination of this problem of uncertaintiss has to be con-
sidered in international cooperation,
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XI,E, International newsletter on evaluation

Dunford reported that one of the recommendations of the
Evaluation Panel concerned the publication by the NDS of an
"International Newsletter on Evaluation'" of the type currently
edited by Ribon for the OECD countries., After a long and contro-
versial discussion, the problem of the publication of an Evaluation
Newsletter by the NDS was postponed to the next INDC meeting
(Action 42). In the'meantime, the NDCC will continue to issue its
Newsletter in its present form,

X1I. MEETINGS AND CONFERENCES

Due to lack of time, only a few agenda items were
considered,

X11,B.5,. Third TIAEA Symposium on the Physics and Chemistry of Fission

It is planned to hold this Symposium at the University of
Rochester (USA) on 13-17 August 1973. The fission nuclear data rele-
vant to the 1974 IAEA Conference on Nuclear Data will be explicitly
excluded,
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X11,B.6, Fanel meeting on fission product nuclear data (F:EQL

The interest for having this meeting was originally
stressed by Benzi. The meeting will be held in 1973 in Bologna and
it is expected to have the participation mainly of FFND users,
integral measurers and evaluators, A preliminary indication of the
topics to be considered is given in the document INDC(NDS)-45/1,
page 11,

XII,.B.8. Third TABA Conferencs on Nuclear Data

A working paper by Dunford and Schmidt on the proposed
agenda, including comments on the general theme and philosophy of
the Confercnce was sent to the INDC members on 6 June 1972 (Appendix
zzlﬁ). Schmidt explained that, for budgetary reasons, a decision
has to be taken now for a Conference proposed for 1974. He noted
in particular that the Agency's Scientific Advisory Committee would
still have to approve the Conference at its next meeting in
December 1972, Subject to this approval he asked for comments on
the proposed agenda and, if a positive conclusion is reached for
holding the Conference, for the nomination of a Programme Committee,
The INDC reaction on the principle of having a Conference on nuclear
data in 1974 was positive but it was felt that it should not be a
conference based on WRENDA, as it could appear from the NDS proposal.
Kolstad mentioned some written comments from USA physicists where it
is proposed to give less emphasis on neutron data for resactors than
it has been the case for the two previous IAEA Conferences on
Nuclear Data., The letters he received - which will be forwarded to
the NDS for the benefit of the Programme Committee — emphasized the
interest for broadening the subject in taking into consideration
other types of applied data (for example data for fusion, safeguards,
etc. ...). He noticed the complementary aspect of the 1973 Paris
Symposium - where it is expected to have the users expressing their
needs for nucléear data in a variety of fields - and of the 1974 Con-
ference - where the measurers will be invited to present their results
in response to these needs. Dunford pointed out the difficulty to
organize a useful conference with a too broad scope., The Programme
Committee was formed: Havens, Cierjacks, a representative of the USSR
to be designated by Usachev (Actions 44 and 45)’ a representative of
the UK to be designated by Rose (Action 45), and Dunford. Taking
advantage of the presence at Paris of several members of this Committee
for the 16th EANDC meeting, it was decided that the first meeting of
the Programme Committee will be held in Paris on 24-26 November 1972.
A second meeting was envisaged at the time of the 1973 Paris Symposium,

XI1I.B.9, Meeting on nuclear data requirementa for shielding calcul-

ations as determined from sengitivity studies

The interest for holding this meeting appeared as a conse-
quence of the increasing interest of the reactor shielding specialists
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for nuclear data, The aim and a list of possible topics to be dis-
cussed are given in a working paper prepared by Dunford (AEEendix XXX).
The main objective is to give the reactor shielding specialists an
opportunity to discuss their sensitivity studies and to come to recom-
mendations on nuclear data requirements for shielding, The meeting
will be held in early spring 1974 to allow sufficient time for
preparation of a summary paper (and contributions) on this subject

to the Third Nuclear Data Conference, It will be a fairly small
meeting (about 30 participants), co-sponsored by the Reactor Physics
Division of the TAEA,
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JINITIED STATES Appendix ITI
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C, 205435

June 13, 1572

INDC Members
TECHNICAL MINUTES OF THE INDC

e ZANDC has loag had a practice of distributing a set of
tecunical minutes. Tnubc teehinical minutes do not reguire a
large amount of time to prevare and have been found to be

very valuable fov distribution to the nuclear data comnmunity.
After the Secrctary has prepzred the full minutes of the peeting,
he indicates by a line in the margin those porthDS he thinks
should be included in thz technical minutes. The EANDC members
(in their normal review c¢f the draft minutes) have a month to
review what shoulid be inciuded in the technicel minut

request that sections be delcted. The administrative parts
of the full minutes are then removed, the remaining parts put
togcther, and the pages renumbered.

Issuing the technical wminutes to a broader segment of the
scientific and technical comzunity has been so successiul that
I recommend that this same procedure be adopted by the INDC.
The techinical minutes probably should be distributed to all
members of local nuclear data committees ang Liaison 0ffic
associated with the IAEA,

©

s

Georoe A. Xolstad
Chd;rmun, International Nuclear
Data Committea
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APPENDIX IV -

Sugecsted Procedures for Jeeuning INDE Technical Kinutes

Report of Subcommittee

Technical minutes of each meecting shall contain those sections of the minutes,
including appendices, having substantial technical content or describing activities
and programs supported by the Committec that are of general interest to the
scientific and technical community, Administrative matters, relating primarily
to the operation of the Committee and its relations with other organizations, and
informationsor discussions of a delicate nature, shall be excluded {rom the tech-
nical minutes.

The Executive Secretary shall indicate in the draft of the full minutes those
sections which, in his judgment, should be included in the Technical minutes,
Suggested changes to the selection of material included, or in wording, shall be
submitted by members to the IExecutive Secretary along with corrections to the
draft minutes, The edited Technical minutes shall be given a U distribution and
may be issued without further approval of the Committee,

The time for the Executive Secretary to send draft minutes to members (""Methods
of Work ', INDC (SEC) - 10/G Section V-3) should be incrcased from 30 to 60

days, Corrections shall be returned to the Secretary within 30 days,
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Gesellschaft fur Kernforschung 14,7, 1972

Karlsruhe
M, Kochle/TNR

Proposal for Nuclear Data
Measuremnents of Transupanium

Isotopes Using a Nuclear Explosion

In view of the unique capabilities of cross section measurcments
with nuclear explosions interest exists in the Federal Republic

of Germany to participate in an "oper shot", The main area of
interest are cross sections of Transuraniuwa Isotopes, which cannhot
be measurcd by other techniquesr'Thc.data are nceded for a better
prediction of isotope build up in spent recactor fuel eclements, what
is relevant to,repfoceséing and wastc,sioraqe pfoblems. A $ec§nd
field is the production of Transuranium Isotopes for utiliiation

in several applications.

A first check resulted in the following reqﬁéét:

Isotopes: 231Pa, 233Pa, 241Am,vzézhm,:243Ah, 24?Am,:242Cm,‘244Cm

Data: perarily_onY resonance region, supplenentary 0g resonanca

and fast region

Accuracy: 20% would be‘a'substantial improvement beyond present
knowledqe

It would be appreciated if a broad international cooperation coul?d
“be initiated to tackle 'this large program. The contribution fron
Germany could consist of performing one or two experiments.

241

241 2
4 Cm. For Am

Am and 24

Most urgent seem to be the data .for
both the wheel and the Moxon-Rae detector technique are being
considered in order to-separate the cross sections of the two

isomeric states.
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Minutes of the INDC Subcommittee on Standard Refecrence Dain

Meeting on July 16, 1972 at 16.00h (IAEA, Vienna)

All members were present : Havens
Yankov
Joly
Rose
Schinidt
Aten

As observers were present : Hjarne
Lermnmmel
Lemaicy
Dunford
Konshin

Members declared that they had no objection to the presence of
the observers, It was decided to discuss the following items

Points contained in the INDC meeting agenda under IV A :
' 235 '

Experirmnental and evaluztion work on U fast fission
. Updating of 2200 m/scc fissile isotope constants
Progress in U (452Cf) :

Au as a fast capture standard

UéLi(n.a) and 10B(n,a) abor e 100 keV

., Absolute neutron flux measurements,

O W W W

Recommendations of the Consultants' Meeting on Prompnpt Fission
Neutron Spectra

(The Subcommittee decided to rule out, at present, the other items
proposed for discussion in the Chairman's letter, dated May 26, 1972,
namely

Neutron energy spectra except as included under B, V-values except

ag included under A and B, average cross sections for figsion neutrons,
thermal cross-sections, resonance integrals, fission yields, decay
schemes and information concerning stoichiometry of standard matérials
used in nuclear rescarch and technology.)

2 1 e e e v e ee e e e M e e T Ge ee m tn M e e be e me e me ke e Se W m e e e e e e W e = =

Havens : At Los Alamos 0. is being measured with Van de Graaif
neutrons between 1 and 6 MeV, The neutron flux- is
measured by proton recoil. Results may be available
next year. '

Rose : Gayther et al, are mecasuring 0, with a linac from 1 keV
to 1 MeV., They obtain relative values and normalize to
Sowerby's evaluation between 10 and 100 keV (Table 1 and
fig. 1).
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Yankov @ In the USSR a new ecvazluation bas been performed between
1 keV and 15 MeV, Results agree with Sowerby's figurecs
within about 3 % up to 1 MeV., Above 1 MeV agrecment
between different measurements is rather bad and new
data in this region arc needed,

Joly : At Cadarache ¢ has been measured in 1970 between
17 keV and 1 I\’f& V using a f{ission chamber borrowead
from White (Aldermaston). This cross section was recently
remeasured between 15 keV and 2.2 MeV with both the
White f1°‘>10n chamber and another fission chamber equipped
with an 435U layer prepared and calibrated by the BCMN
(Geel). Above 100 keV the results obtained with the Geel
fission foil are on the average 2 % lower than those
obtained with the White chamber; the disagreement is in
the same direction but still higher below 100 keV. A
comparison of the two chambers has been recently done
at thermzal energy on the BR2-rcactor (Mol), giving a
disagreement as high as 5 9%, The origin of this discrepancy
is being checked; the use of several fission foils - with
the possibility to practice a destructive anzalysis of some
of them - is important to pget reliable data,

Schmidt : o, for 23JU is one of the main subjects for discussion in
the IAEA panel in November 1972,
Action : all laboratories should send their information
on 0, for 235 U to the Nuclear Data Section, IAEA,
before November 1972 !

Aten : Weuld it be worthwhile to measure ¢, below 1 MeV with
photoneutron sources ? This would require z careful study
of the spectrum of such neutron sources, Rose felt that
the fact that, if it were practicable, this would be an
independent method, might be an advantage.

(In connection with this point there was some discussion on Ci-sources.
The spectrumn is being measured by proton recoil at Obninsk and at
Harwell by time-of- fllght It was asked whether there should not be
taken a decision to can all 252Cf souzces for neutron measurements
in a standard way, but the meeting felt that such a decision would

be premature until more information would be available concerning the
spectrum, )

Updating of 2?09_93[§ec fissile isotope constants
In the Nuclear Datz Section of IAEA a report is be1ng prepared by
H.D, Lemmel and C. Dunford with
Consultants as co-authors

E.J, Axton (V)

J.J. Deruytter ('Jf and T 1/2) ‘

B.R, Leonard Jr. (¢ ang g-factors)

J.S. Story (standard &'s) ~
in close contact with V. Konshin, A, de Volpi, J. W, Boldemann and
others, Thecse results will supersede those of Hznna, Westcott, Lemmel,
Leonard, Story and Attrece (Atomic Energy Review 7, nr., 4,3 , 1969).
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It is too early to say whether Oectting's new valuc for the half-lifc

of 2391—"11 will prove to’ be correct and will change Gjr." No judgment
could be given on de Volpi's evaluation which gives a value for ©

for 235U different from Deruytter's value. In the case of Doruytter's
value one does not see much of a chance that it will change, because
the new information concerns esgentially the half-life, and here
Deruytter's value has been found to be correct by the Canadians.

. , .. 233 .
Yankov mentioned the case of U, where g, iz not known as well as

for “°°U and 239Pu and the situation for. U. is even worse, However,
riaty

for the moment o and 0, for 2337 do not belong to the standaxd

reference data, ' ' '

D T 2 O T ey

This was a most interesting discussion, Information from several
sources indicated that the value should be lowered.

Rose : = Axton is working on his data. According to the progress
' report he finds Vv = 3,72, Final results should be available

in November,
Lemmel :From a best fit of a number of 0 -data one obtains V = 3,73,

Schmidt : Boldemann has corrected his liquid scintillation observations
and now gives V = 3,73,

Gold as 3 fast capture standard

T S o U

Aten : gave arguments for Au and against Ta

Havens : U,S. Nuclear Committee decided to maintain Au as the
primary standard for 10 keV to 1 MeV (2 % accuracy
required in oc).

Yankov : USSR also decided to give priority as a capture standard to
Au, in spite of contradictioas.

Joly : At Cadarache, o, was measured with a G Fg detector
between 100 and 200 keV; the results are in agreement with
Poenitz's evaluation. To check these data, a measurement
of the activation cross section was performed at 170 keV,
with the Van de Graaff : the result obtained, which is -still
preliminary, is-4 % higher than the value given by the
scintillation detector,

Schmidt : If ¢ (235Ug is calculated from o (238U_)/Uf(235U) combined
with o (¢38%U) or from 0"(]97}\11)C/0£(2‘33U) combined with
UC( 97 iu) the resulis agree, If,’howevver, a similar cal- 534
culation is performed by combining q(“39pu)/05(235[;)“,-11}; T ( H}}‘JL:
a different value is obtained, the first result agrees with the
figures of Poenitz for G£(235U), the sccond one with
those of White, Szabo and Sowerby, It would be most ,

desirable to measure directly UC(,AU)/Uf (3391%1).
Schmidt Criticality arguments indicate that Poenitz's figures are
and unlikely to be correct for o 3JU).
Yankov : '
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4: Ed
6 10
A, o Li(n, ¢) and o "B, o) above 100 keV
[ AR Sl SR h i e it S St G
Li(n,a)

Rose « The Harwell 3\ica°;urcn1cms wuh three diffcrent thickunesses
of lithium glass are now in agreement, they still diifer
from Fori's, G,. Will be measured lo confirm thé manulactuzey's
analysis for the non-Li part of the glass, ag a finzl check
on the rmultiple scattering conditione,

Joly The Cadarache data were also obtained with lithium pglasses
of different thickaesses. The °Li content of the glasses was
determined by two methods nou;lon tranemission at low
energies and comparison with 2 ®Li calibrated solution by
pile oscillator technigue, The Li®(n,0) cross section obtained
was fitted simultaneously with all other available data
(0 do(n n). , do(n.c) ). The fit is good except at the peak
of Lhe a)} keV rccgnancc/or the Uttley's O‘T data, where a
4 97 diszgreement is observed.

Rose Additional measurements have been performed at Harwell between
0. 15 and 3.9 MeV by Clements and Rickard (See AERE-R- 7075 )
(In this connection it was mentioned that .lLane plans o do
(n,a) observations with a multi-plate ion chamber at Ohio
State University.)

Aten : Measurements of 0., are being performed again at Geel with
a new linac target and a new moderator, which give 2 much
lower gamma-flash,

10

OB(n,a)

————————

Havens : Measurements are going on at Gulf 1\adldf10n Technology
(Friesenhahn, Carlson, et al.) of the Ob(n o) and
10B(n,a 1y) cross sections relative to the proton scattering
cross section from 1 to 1000 keV, Accurzcies will vary
from 1 % at 1 keV to 3 % at 1 MeV, Results should be
availatle in fall 1972.

Joly : Measurements with the Cadarache Van de Graaff from 10 -to
' 200 keV give results in good agreement with Gubernator's
raluation; these results are 2 to 3 % différent from Sowerby's
data. These Cadarache results must be considered as pre-
liminary.

Ab Absolute neutron flux _rflea_.suremc_*nts
Rose : The black detector at Harwell has now beeﬂ well Callbrater\
against the long counter‘up to 2 MeV. Results on the shap
agree with the calculated curve over the exﬂhre range of the
latter, i,e. 30-700 keV,
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Yankov
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5, -
At Cadarache, fluxes are measured with a dirvectionz]l long
counter, which has becen calibrated by threc independent
methods @ proton recoil, manganese bath, associated par-
ticle for the reactions (p, T) and (D, D); at high encrgy,
the properties of asyrnmetry of the (D, D) reaction were
also used, All these methods are in agreement within +
to + 4 % from 2 MeV up to 6 MeV.

™
=

At Moscow this problem has been treated at a congress on
neutron metrology in 1971, Preliminary texts are distributed
at the meecting, {ull proceedings will be available later in
fhe year.

Recommendations of the Consultants' Meeting on Prompt Fission Neutron:

Spectra

(The text of the recommendations ieg contained in Appendix VI)

Hjarne :

Rose

Joly .:

Schmidt

The discrepancy between differential and integral measurements
persists., As many measurements as possible should be made

with the same detector on the fission neutrons of 235U and of
252¢¢

~

A simple Maxwellian fit is not satisfactory abp\rf. about 7 McV,
This is shown by new data from Harwell for ¢35y, which need
a double-Watt fit,

235U 239

Measurements of the and Pu neutron fission spectra
were performed at Cadarache using liquid scintillator czli-
brated relative to the directionzl long counter; the energy of
the neutron inducing fission was ~ 40 keV. The data obtained
between 800 keV and 5 MeV can be represented by a single
Maxwellian (T..5 = 1.32; T, g = 1,43). Preliminary results
were also obtained down to ~ 400 keV,

Activation measurements on the ZSZCI spectrum above 10 MeV

agree with the Maxwellian. The difference between Maxwellizn
and Watt spectrums is specially important in the difference
of the number of neutrons below 1 MeV., At Geel the averzge
energy of the 35U fission neutrons has been found to be
2.06 + 0.05 MeV,

: Asks for the following
Action : All laboratories should send data concerning prompt

fission neutron spectra to their own data centre and to the
Nuclear Data Section at IAEA,

It was decided to mzke the following recommendztions to the INDC

1. It is recommended to adopt gold as the primary standard for neutron
capture between 10 keV and 1 MeV, '

2. It is recommend?d that direct measurements be made for the cross-
section ratio g ( 9 All)/0£(239Pu), primarily in the energy range
10 keV-1 MeV, -
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6, -

It is recommendcd to include among the standard reference data
the cross-section for the rcaction 5He(n,p)T, but with a lowexr
priority than the data already figuring in the list,

It is recommended that INDC consider the possible desirability
of including other data (neutron or non-neutron) among the Standard
Reference Data.

A H. W, ATEN,



- b4 -
Table 1

Enecrgy Interval

Difference between present measurements
and evalnation (%)

(keV) Sowerby et al ENDF/BIII KEDAK

1 2 + 3.7 + 2.7 + 2.5

2 3 + 4.6 + 2.8 - 0.4

3 4 + 1.9 + 0.3 + 1.4

4 5 + 1.7 + 0.9 - 1.0

5 6 + 1.0 0.0 - 7.2

6 7 - 4,1 - 6,6 -13. 6

7 8 - 3.7 - 2.5 - 9.5

8 9 - 0.9 - 0.6 -14.9

9 10 - 2.3 - 3.4 - 8.6

10 20 - 1.3 - 8.9 + 2.0

20 30 + 1.3 - 6.8 + 3.5

30 40 - 0.2 - 9.9 - 3.3

40 50 + 0.9 - 5.4 - 3.3

50 60 +1,9 - 3.7 - 0.2

60 70 + 2.8 - 1.1 + 1.2

70 80 + 4,0 - 1.4 + 0.5

80 90 - 1.3 - 5.0 - 3.3

90 - 100 + 0.7 - 2.5 - 1.3

100 - 200 + 3.8 + 0.4 + 0.3

200 - 300 + 3.2 + 1.1 + 0.1

300 - 400 + 1,5 + 0.4 - 1.8

400 - 500 + 4.1 + 0.9 + 0.2

500 600 + 4,2 + 0.6 - 0.7

600 - 700 + 1.9 - 0.6 - 1.8

700 - 800 - 1.0 + 0.6 - 19

800 900 - 3.6 - 1,2 - 3,4

800 -1000 - 0.5 - 0.2 - 0.3
235

U(n, f)

Gayther et al.
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Infermations on USA facilitics for huclear data measurements -

G. KOLSTAD

ARGONNIE NATIONAL LABORATORY

Fost WNeulron Generator

This device.is basically a tandem accelerator of the Dynamitron type,
heving the merits .of entirely electricel operation, good slabilily

and high bean power capability. The wachine is pulsed (nsec) and -
sustains DC positive ion beams of up to 2C0 nicro-umps at energies to

8 MeV. It is the only mechine of its type in routine recearch operation.
Ve ere pleased to report that operation has generally excceded specifica-
tion for over 9,000 hours and that during this period the down time has
been minimal due to minor component failures. In every sensce an
essentially developmental machine has proven very satisfactary during
this relatively long period of operation.

The TFast Fzutron Generator is presently source-limited in the context
of intensity. A new high intensity ncgetive-ion injection system,
designed to increase the beam currents by sbout X 10, is now under
bench test. The basic components were made commercially (Cyclotron
Corp.) and are being matched to the Generator. The operation will

be in both pulsed and DC modes.

Long neutron flight paths are conventionally employed in conjunction
with white neutron sources. They also are of merit when used with
mono-energetic pulsed sources as the superior time resolution improves
the available resolutions and the control of source energy pernits
precise background determinations. With these advantages a 100 meter
flight tube is being installed at the Fast Neutron Generator. All
nateriels are on site and about 40 meters are presently under vacuum
test. The facility will be particularly uwsefuvl in conjunction with
the new high intensity injector.

Research topics include:

=

Total Delayed Neutron Yield from Fissile end Fissionable
Nuglides -

Ubjé end U23Y Fission Cross Scction Ratio from 1 to § MeV
Reutron Scattering and Total Cross Section

Polarization in the Elastic Scattering of Xeutrons from
Medium and Heavy Weight Elewents

Capture Cross Section Meesurements

Thick Target Heutyon Yields from Proton and Deuteron
Bombardment of Be

Rg UUIN\V)
N N’ N Nt “” g

(623N, ]
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BNL

High Flux Beam Reactor (HFDR)

The nuclear physics neutron program uses the HFBR to carry out a
variety of fundamental nuclear experiments. Major capabilities
include a Fast Chopper and a Crystal Diffraction Monochromator.

A redesign of the collimation system used at 11-2 beam tube (Fast
Chopper) has been completed. The aim is to decrease the scvere
collimation of the beanm in the vertical direction from the prescnt
value of ~ 7 minutes to about 20 minutes of arc. The result should
be an increase in the effcc¢tive beam currvent on target by about a
factor of two, at the expense of additional shielding requirements
around the beam pipe.

Research neutron physics related topics at HFBR include:

1) Search for direct capture in y162 (n,a) Dy163
2) Channel spin admixtures in Nb resquances 164
3) Search for width correlations in Dy (n,a) Dy~

4) Search for p-wave neutron regonances in tellurium isotopes
5) B?ron dcns%py plof%les by 9179(“’T§3 184

6) ligher excited states of HE R VA

7) Relation between the igsa) and (d,p) reactions

8) Spins of levels in Sm

9) 1Influence of bound levels on intensities of gamma rays

from capture of low energy neutrois 109

10) Test of valence neutron model in Pd (n,a) Pd

Double MP Tandem van de Graaff Facility

The Facility is now in full 21 shifts per week operation (one shift =
8 hours) with professional operator supervision throughout. In the
past year three-stage acceleration approached nearly routine operatiom,
and the Facility was used in that mode 227 of the total time. It is
expected that the fraction of time for three stage operation will
increase significantly in the near future; for example, in the month

of April 1972 the double MP accelerator system was used in the three
stage mode 567 of the total time. Usage by outside research users
amounted to 347 of rescarch time.

Acceleration of heavy ions for nuclear and atomic physics research is
the dominate usage of the accelerator svstem. In the past year thrce
stage acceleratiocn of Cl3, Flg, s32, B379, and 1127 yas obtained in
addition to the previously available heavy ion beams,
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BNL

A wide range of experimental programs arc now being carried out at the
Tandems. “Some of the particular arceas of interest which illustrate
the varietycof experiments made possible by the Tandem Facility are
described below.

The diversity of heavy ion beams and the wide range of available
encrgics stimulate a variety of experiments. Among the most important
general areas are the study of high spin states produced by heavy ion
compound nuclear recactions, studies of heavy ion reaction mechanisms,
production of "exotic" nuclei far from the line of stability, examina-
tion of heavy ion induced fission processes, as well as extensive use
in Coulomb excitation work. In atomic physics the measurement of
x-ray production by heavy ions is of great interest at the present
time for both theoretical and practical reasons.

The concurrent availability of many light ion beams with high intensity
and excellent energy resolution combined with a wide energy span pro-
vide an additional capability. They are particulaxly useful in provid-
ing information on the properties of individual nuclear levels. .A

major program based on the study of capture gamma rays is in prepatation.
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COLUMBIA UNLIVERSITY

Nevis Cyclotron

The Revis cyclotron modification is nearing completion, with an
initial test proton beam expected by the cend of this ycar. Final
shimming of the floating iron pole picces has been finished, and
testing of the support structure for the tuning iron is in progress,
with the insertion and testing of the RF copper ground skin about

to start. Work has started on the electrostatic system to deflect
the proton beam into a lead target for the production of neutrons.

A short catalogue of resonance energies suitable for the calibra-
tion of time of flight ncutron spectrometers is being prepared.
These resonance energies should be helpful in eliminating possible
energy shifts in neutron spectroscopy data which may arise in
neutron velocity selector results. The most common shift is due
to difficulties in determining the zero point on the timing scale,
in which case all calculated energics will be inaccurate by a
quantity that varies momnotonically with enexgy.

Research neutron physics related topics at Nevis include:

1) Neutron Resonance Cross Section Measurements

2) Cross Section and Resonance Parameters A < 8932

3) Cross Scction and Resonance.,Rarameters of Th™ and U
y e . 233

') Fission Cross Section of U

238
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DULY, UNIVERSITY

Lyclograaff

The Duke cyclotron-tandem van de Graaff accelerator system (the
Cyclograaff) is now in routine operation for nuclear and atomic
physics resecarch on a 7 days per week -~ 24 hours per day basis.
A beam homogenizer system (a system by which encergy variations
in the incident beam are compensated by deliberate variations in
the clectrical potential of the target) for the tandem is under
development, An energy resolution of 500 eV at l4MeV has becen
obtained.

Rescarch topics at the tandem and/or Cyclograaff include:

1) QNeutton polarization experiments
2) PDProton induced fission measurcments for 4 MeV <E <30 MHeV
3) Particle-gamma angular correlation oxperimentéhotifhe &-d
and p-f shell nuclei
4) Lifgtime experiments in the s-d and p~f chell nuclel
5) (lle”,a) Reaction studies in the s-d nucled
5) He? scattering and polarization studies
7) Gamma decay of iscbaric analog resonances
8) " Yields of K x-rays as a function of bembarding energy
8) (p,n), (p,2n) and(He3,n)cxperiments
10) Studies of (d,t) and (d, He3) reactions
11) Polarized hydrogen and dauterium beam experiments
12) (p,t) and (p,d) recactions
13) High resolution proton scattering experiments from 5 to
15 MeV
14) Heavy ion experiments using Li7 and 016 ¢4

el

=

Small van de Graaffs

Research topics at the 3 and 4 MeV Duke van de Graaffs include:

1) Reutron total cross section mecasurements

2) Fine structure of isobaric analogue states iIn medium—-weight nucledi

3) Statistical properties of nuclel via proton and neutron resonance
reactions

4) Gamma decay of fragmented analogue states

5) X-ray production by proton bowbardment,
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LAWRERCE LIVERMORE LABORATORY

Intense Source of 14 MeV Neutrons

The current status of the Insulated Core Transformer ncutron
source is described in a recent publication {Huclear Ipgtruments
and Methods 99, 1 (1972)]. The source produces 2 x 1077 neutrons/
sec for a fresh target and the yield drops to half this valuc

in about 100 hours of operation. Work is in progress to investi-
gate the possibility of increasing the source streagth and to
extend target life. A larger target has been designed. An
attempt to increase the output of the ion source will also be
made,

The neutron source has occasionally be operated af 3 x 1012/

sec. Neutron flux densitics of 1 - 1.5 x 107 /cm sec- have been
observed near the target. The ICT neutron sourcc was manufactured
by High Voltage Engincering Corporation.

100 MeV Electron Accelerator Facility

The electron linac is now in routine operation on a 24 hours
per day - 5 days per week basis. The positron besm current has
been developed to produce 50 nanoamperves; LLL starf anticipate
further development will result in a factor of ten increase.

The linac rescarch program is approximately 40% photonuclear cxperi-
ments, 40% ncutron physics experiments, and 20% activation analysis,

isotope production, and programmatic experiments.

Cyclograaff Facility

This accelerator system is very nearly in vroutine operation for
research, Time is now divided 507 for experiments and 507 for
accelerator development. The experimental program emphasizes
measurement of proton elastic cross-sections and (p,n) cross-
sections to infer neutron scattering cross—-sections.

Three Megawatt Reactor

The experimental program at this pool-type reactor is 507 nuclear
physics experiments and 50% applied physics experiments. The
nuclear physics program emphasizes (n,y) and (n,fission) measure-
ments.
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LOS ALAMOS SCIENTIFIC LABORATORY

Los Alamos Meson Physics Facility (LAMDPTE)

On Friday, June 9, 1972, a low intensity 800 MeV proton beam was achicved

at LAMPY, This full energy beam was attained three weceks ahead of schedule,
LAMPEF is now in the final stages of construction of the base project. The
experimental program is expected to begin in early 1973,

Principal experimental facilities will include :

LEnergetic Pion Channel Spectrometer

Low Energy Pion Channel

High Energy Pion Channel

Stopped Muon Channel

5) Nucleon Physics Laboratory

6) High Resolution Proton Spectrometer

7) Beam Stop where protons rich nucleides will be produced

1
2
3
4

as well as neutrinos beams and neutron,

8) Biomedical Facility which has been partly financed by the National
Cancer Institute
9) Pulsed Neutron Facility

Funds for construction of Biomedical Facility and the pulsed neutron facility,
are requested in the fiscal year 1973 (july 1, 1972 to June 30,1973). The other
facilities listed above are included within the base project and are now well
into the construction phase,
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OAX RIDGE RATIONAL LABORATORY

O0ak Ridge Electron Linear Accelerator (ORELA)

This electron linac serves as a pulsed neutron source cbtained
by a high current, short-burst, electron beam incident on a
high-Z target surrounded by a moderator. ORELA has a special
evacuated target room, eleven flight paths with flight stations
ranging from 5 to 200 wmeters. Data acquisition equipment is
also available capable of accommodating many experimenters
simultaneously, and an analysis system for rapid analysis of
the data has been recently completed.

The linac was available to experimentersg for 5420 hours this
past year. The aluminum clad necutron-producing target was
replaced by one with beryllium cladding thus removing a signi-
ficant source of unwanted structure in the neutron spectrum
which degraded the cross-section measurcments. The new target
was mounted on a new target positioner of improved design.

The replacement gun tank was installed and electron guns were
successfully prepared at ORNL., The data-analysis system was
accepted from the manufacturer and put into initial operation.

Present plans call for start of development on high current
electron guns, If funds can be made available, a prebuncher
will be added to the accelerator system. The data acquisition
capability is being expanded by adding hardware and by software
development.

The attached table “Current ORELA Flight Path Use'" describes
the present experimental progran.
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ORKL

Current ORZIA Flirht Path Use

Flight Path Nusber station Experir

1 80 m &) Total neutron croos
scclions
b) Angular Distribution of
Elastically Scattered
MeV Keutrons

1 200 n Total Wevtron Cross Sections

2 Electiron Room a) Fission Fragment Asymetries
from Aligned Fissile
uclides
b) Cross Scctions for Polarized
Heutrons on Polarized Huck

3 30 m Fission Cross Sections KNear
Threshold
L 20 n a) Auy1111urv Experiments

Other Flight Paths, Fo.
5 through 8

b) Sccondary Gamma-Ray
Production

5 20 m Neutron Cross Section
Measurements Using Scinti
l%ators in Low-Efficien cy
Geomelry

5 85 n a) Neutron Cross-Secticn
Measurements Using Swall
Scintillaticn Tank
b) Fast Neutron Inszlastic
Scattering leasurements

6 Lo m Fast-Neubron Inelastic
Scattering Measurements

6 150 i Neutron Cross-Secticn
leasurements Using large
Scintillation Tank

7 50 m FKeutron Capturs Cross Sec-
tions for S“onfissile
in the keV Range




ORHL

Current ORELA Flight Path Use (con't)

Flight Path Number

8

11

Station

20 m

30 m

50 m

Flectron Room

Experiment

Precision Neutron Crosg
Section Meeasurements

a) Secondary Gamnz-Ray
Spectra for Shielding
Studics

b) Semi-Integral Tests for
Cross Sections for
Shielding

¢) Neutron Spectrometer

Development

Gamma-Ray Spectra vs.
Energy of Neutron Cepture
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ORNL

Oak Ridge Isochronous Cyclotron (ORIC)

ORIC is capable of acceleration of heavy ions to an energy 90q2/A HeV,
where q is the charge state of the ion in units of the electron charge
and A is the mass of the ion in atomic mass units. The cyclotron is
operated on a 15 shift per week schedule (one shift = 8 hours) and is
presently used for heavy ion acceleration 70% of the available time.

The particle types.and energy ranges now available to rescarch groups
include 10 -~ 66 MeV protons, 20 - 40 MeVY Adcuterons, 20 ~ 91 Mzg alpha§8
20 - 108 MeV He™, 31.= 270 HeV Carbon(C™7), 5 - lfg 0Xy5¢n (07" and 077)
4 - 167 MeV nepn (Me™7), 10 ~ 120 McV yatroge?l(N' and ¥77), 13 - 184
MeV argon (4 ), 50 ~ 96 MeV boron (B” "and B™7), and 12-168 MeV
fluorine (¥F~7). For these ions, beam currents in the particleJ7
miﬁioampﬁie rangg are routinely available. Smaller beams of 07
Ne™™, Ne “and Ar and isotocpes of silicon, sulfur, chlorine, calcium,
titanium, chromium, irbn, nickel, copper, zinc, krypton, xenon, and
tantalum have been accelerated in ORIC. Continued development of ORIC
heavy ion beams is in progress. '

Research heavy ion related topics at ORIC include:

1) Nuclides far from the line of s&%biliﬁﬁ.

2) Isospin multiplets excited in B B reactions.

3) Isotopes of eliﬁentilwitEZZ = 103,and 104 produced in reactions
induced by B"7, B C" and 0" "beawms. 12

4) Single nucleon transfer reactions induced by €7~ as a function
\of energy. _

5) Systematics of energy shifts of K-rays induced by heavy ion
bombardment. . 2

6) Coulomb S%Eitation studies ogoDyl625 Dyléq, 25180, Th2j2, UZDS,
and Pu with beams of Ne™ , C177, and Ar .

7) Exploratory studies of simulation of neutron damage by means
of heavy ion bombardment.

To augment the study of nuclei far from the line of nuclear stability
an on~-line isotope scparator research program is being established at
ORIC.
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RENSSELAER POLYTECISIIC JRSTITUTE

Electron Lincar Accelerator

The RrpI clectren linac continues in routine operation for neutron cross-
secction measurenents. Experimental topics include:

1) XeV Reutron Elastic Scattering Crp ~Section in Tron

2) Total Reutron Cross Sections of Fron .5 to 30 leV

3) Total Neutron Cross Sections on Li luni %8 Frsn 0.7 LOGQO FeV

k) Neuvtron Capturc lezsurements on?rb » e’ , Ni~T and i

5) XeV Sub-Threshold Fission in Pu

6) TIron-Filtercd hcutron Beams

7) Iron Minimum at 24.3 keV

8) Temperature Depsndent Transmission and Self-Indication
Measurements Upon Deplbuf[ U in uAP Unresolved Region

9) Measurcment of KNubar for U733 ana U5?

The iron-filtered neutron beams are of special-interest. Iron filters
varying in thickness from 2 to 20 inches were placed in the 25-meter
spectrometer of the RPI LINAC; for filters 6 inches and thicker, over
ten distinct ncutron cenergy bands vere observed below 1 MeV. In
particular, the band at 24.3 keV is~2 keV wide and is separated by
more than 45 keV from the next nearest energy band. For the thicker
filters the peak counting rate is about 500 times greater than back-
ground (as measured in the wings), and this small background can
readily be determined, permitting high accuracy cross-section measure-
ments near 24 keV. Measurements using this technigue have been mdde
for the total cross section of iron near the resonance-interference
minima.
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APPENDIX IX dnnex T.

Draft Agenda for the Sccond IAERL Panel on

Neutron Standard Reference Data

Vienna, 20 -« 24 Xovember 1972

I. Opening of the Panel.

II. Reports by participants on neutron standard reference data activities
in their countries.

IXI. Review and detailed discussions of: -

Lo Light Element Standards.

1. Li~6(n,x) cross section for fast neutrons.
2. B-10 (n,«) end B-10 (n, X)) cross sections for fast neutrons.
3, He-3 (n,p) cross section for fast neutrons.

B. Fission and Capture Standards.

1., U-235 fission cross section.

2. Y for Cf-252.

3¢ Au~-197 fast neutron capture cross section.

4+« The 2200 m/sec fission and capture cross sections of the
fissile nuclides.

IV. Formation of Working Groups to summarize the current status of the
topics discussed and to draft recommendations and conclusions of the
panel.

V. Discussion of the conclusions anrd recommendations of tbe.panel and
preparation of a draft report to the IAZA.
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Outstandine Hieh Prioriiy Date liceds and Discrenancices
L} J. g

J. L. Rowlands

Report from the Chairman of the IEDC Subcommittee on
Discrepancies in Important Nuclear
Data and Evaluations
July 1972

1. Intreduction
The subcommittee has not met since the July 1971 Feeting of the INDC.

Comments on the objectives of the subcommittee would be welcowme from members
of the INDC and, in particular; from members of the subcommittee.

Possible objectives could be:

(a) To review the Priority 1 measurement requesis in RENDA
and make recommendations to INDC aboul the need for

(i) Special reviews of existing data or
measurement techniques.

(ii) Specialist meetings.

(iii) International co-operation to meet
requests.

It might also be appropriate for the subcommittee to
recommend that INDC should ask that certain requests be
reconsidered by the sponsoring country, or for the
subcommittec to lake these up directly with the sponsor.

(b) To consider reviews and the recommendations of specialist
meetings and oring these to the attention of the IKDC.
The summaries of the TARA reviews and specialist nmeelings
are presented to the ILRC by the TAZA representatives and
and summaries of the evaluations carried out in the
member countries are reported by members. Tne subcommittee
could attempt to summarise the hiphlights of the various
reviews.
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(¢) To monitor reports of measurcments and note reported
discrepancies. However, these are also brought to the
attention of the INDC by member countries.

The present report discusses the Priorty 1 measurcment requirements and
mekes suggestions aboul ways in which the Reguest List covld be reviewed,
Possible subjects for reviews or specialist meetings are then listed.

2. Discussion of the Priority 1 messurement recnirvements in the YWorld
Reguest List

There are 193 Priority 1 requests in RENDA 72. The Table of Fulfilled
Requests contains & Priority 1 items. These figures indicate a guite unsatis-
factory state of affairs. One of the most important criticisms is that many
request show no measurement plans to meet them. This supggests that the origi-
nating ccuntries do not take the requests seriously. t is recommended thaot
all Priority 1 requests shouid state when the originating country plans to
mect the reguest, or what steps it proposes to take. Such a step might be to
raise the question of messurement at the IRDC, but the originating country
should be prepared to contribute towards the cost if the measurement is made
in another country. The requests originating from the IAEA are in a separatle
category. These are background measurements originating from evaluation
studies. The INDC should consider how these are to be met.

In Annex 1 the Priority 1 measurement requirements are summarised in a
number of different categoriese. These are as follows:

A, Standards. HMost of these requirements are well known.

B. Flux measurement and detectors. A separate review of
these is recommended. It is surprising that so many
(42) should be considered to be required in Priority 1.
The list of recactions for the measurement of reactor
radiations described in the NDS report (IHDC(HDS)-45L,
Appendix J) contains 48 items, 18 of which are considercd
of particular importarnce. Some of these are not
included as Priority 1 items.

C. The thermal and resonance repgion (Z < 90). In
revievwing these requests consideration should be given
to those for which reactor spactrum measurements would
suffice.  (Thermal spectrum and resonance integral)

D. The fast neutron region (Z 2 G0). A review of the
status of capture data for the principal structural
elements would be valuable. Reactor spectrum measure-
ments might suffice for the (n,a) cross-section of Cr,
Fe and Ni. -

E.  The thermal and resonance region (Z 2 90).  The thermal
values, and the resonance data for 235U, 238y, 239%Pu and
240py are being given prominent aitention. The renuire-
ments for lp, Am, Cm, Bk and Ci isotopnes and for 25ipa
235y, 238Pu and 24%2Pu could perhavs be met by reactor
measurerients of the thermal values and resonance integrals.

>
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F.  The fast neutron region (Z > 90). Data for the
principal isotopes are being reviewed. Apain, the
requirements for 226y, 255Pu, 2Hepy and the Am and Cm
isotopes could perhaps be met by fast reactor spectrum
measurements.

The prescence of some of these reguests in Priority 1 reflects the different
standards being applied in different countries.  The accuracies and energy
ranges requested also differ markedly. For example:

1337 2l N, GAVMA Thermal to 10 MeV + 0%
1328 241 N,GAMMA 100 eV to 100 Kev + 20%
1339 2H1am N, GAMHA 500 ¢V to 15 Mev + %

It is possible that the second request could be met by a single measurement,
but the third request is in the same high accuracy category as 235U capture.
The energy range specified for the first request seems inappropriate for fast
reactor appli.ations, as does the upper energy limit in the third request.
One could expect some relaxation of the accuracy requirements near the upper
energy limits of the first and third requests.

The measurement requests could be reviewed from the following points of
view:

(a) Is the measurement requirement sufficiently clearly defined.

(b) 1Is the requirement already met. (However, the requestor
might require further confirmation.)

(¢) Might a simpler measurement suffice, such as a reactor
spectrum averaged value.

(@) 1Is the requested accuracy attainable on the required time-
scale.

(e) Does the requested accuracy and energy range appcar to be
consistent with the stated application.

(f) What arrangements have been made to meet the request and
is some form of international co-operation appropriate.

To carry out such a review would be a major undertaking, and the work wouvld
clearly nced to be shared, as has been the policy for the EANDC in its last
review of RZINDA.

3. Reviews of proeress in meeting the measurement reouirenents for the
princival neutron reactions in reactors

7 In giving special consideration to the principal neutron reactions it must
be emphasised that the cross-sections for less significant vrocesses should not

be neglected. It is important lo provide data for very many reactions within
the next few years, as is snouwn by the large number of Priority 1 reguestis.

The Request List contains reguests for almost all the significant rcactions,
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few measurements have been made to the required accuracies. Tt is necessary
to ensure a balance in measurcment proprammes between the principal reactions,
for which a continuing improvement in accuracy mignt be required for many
years to come, and those rcactions for which there is at present little or no
data and for which data are nceded in the next few years.

Yor the principal rcactions an evaluvation of data every year or two is
required. fis well as giving the best recommended data, and assessing the
accuracy of the data, recommendations should be made concerning further
measurcments required to resolve discrepancics or to meet the Request List
reguirements. Evaluations for the principal reaclions are being made at
present in several countries, and specialist meetings at which evalvators and
measurers meet to discuss the status of the data and make recommendations for
further work provide the most satisfactory way of reviewing progress and
recognising discrepancies, The specialist meetings which have been held on
Pu229 alpha, Nu and Fission Spectra are examples of the success of this
approach. It is important to include in these reviews discrepancies between
reactor measurements and calculations when these indicate deficiencies in
specific items of nuclear data.

Possible headings under which the status of the principal nuclear data
requirements could be reviewed are listed below, (together with comments on

specialist meetings or reviews of these topics).

1. Standards. (The Sccond IAEA Panel on Standards will be
held in November 1972.)

2. Requirements for recactor flux measurenents and detectors.
(Should the International Working CGroup on Reactor
Radiation Measurements be invited to comment on these,
or do they look to us for advice?)

3. Sodium cross-sections.

L, Cross-sections of structural materials. (In particular,
Cr, Fe and Ni.)

(a) Thermal and resonance region (< 1 Kev).
(b) Fast.
5. Fission product capture cross-sections
(a) Thermal and resonance region.
(b} Fast.

(An IAEA Consultants Meeting on Fission Product Data is
to be held in 1973.)

6. 2200 m/sec cross-scctions for U and Pu isotopes. (A
new JAEA Review of the 2200 m/sec Fission Constants is to
be made this year.)



7.

10.

1.

12.

13.

14,
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Resonance data

(a) 235U,

(b) 23%,

(c) 22%9Pu.

(a) 240py,
Fast fission cross-sections of 235U, 239Pu and
238U and 23%U capture. (The NDS has reccntly completed
an cvaluation of 239Pu fission cross-sections and 238py/
235U fission ratios. See the NDS Report.)
Alpha values of 239pu and 2250 (Konshin and Sowerby have
recently completely a Review of FastePu239 Alpha Data.
See the NDS Report and INDC(UK)-16G)

KA
Scactering cross-sections of 2)SU, 2257 and 229pPu.*

Values of NU, (The*NDS has complected a status review.
See the NDS Report.)

Fission spectra, (A Consultants Veeting on Prompt
Fission Neutron Spectra was held in August 1971.)

Data for Np and transplutonium isotopes.

Delayed neutron data. (The NDS has been requested by
the IYWGFR to review the delayed neutron data for Pu239.
A recent review has been produced by Tomlinson,

AERE-R 6993, 1972.)

*Evaluations of 225U, 238U and 239Pu cross-sections were
discussed at the BANDC-EACRP Evaluvation Working Group Meeting
held at Harwell in January 1972.

‘Fast Reactor Physics Division,
A.E.B., Vinirith.

11th July 1972.
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Japendix 1
A& BRIEF SUMMARY OF THE PRIORITY 1 JMBASUREMDUT REGUIRNUBETS IN s
WORLD REAUEST LIST (REKDA 72) |
A STAFDARDS

Total cross—gscction

o (0u5) mo (19%) Py (27)

{n;p) ( Request {xom Japan )
o (3%) | o

o)

Sii (<) 05 ()

(2, ¥) |

P (5%

2%5 (1)

XU
252

of  (0.3%)

SPECT FISS (thermal or spontaneous)

233y 235y - o 2520 .
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TOR TLUX NEASUREHMERT AND DETECTORS

[CRS)

455, 501
{np)

3He 31P
48Ti 54Fe

45 5
89, 169g
23Th 2395,

{n,£)

235 | 238

Activation
175Lu

Resonance cevture

Y (15,3 xev)
Thermal cepture

55 197,

(n,n')
235 103y

1 69!’1

4in

324
56

]

27A1

59Co
175Lu

6o (132 o)

115In

9T

oy

63Cu
19744

58,

Ay

vi

630u

GSCu -

203y



- 86 -
TIERMAL AFD RESONAUCE REGION (2<L90)
CAPTORE CROSS~-SECTIONS OR RESOHANCE DATA
Jhermal valucs

Pm

Thornal rogion

‘l/‘fBI_\m 1525m 151Eu

Reronance intersralso

Cr Fe N - 7 Dy,
51m, 13344 ca 1665,

Thermal and remonance repion (including rosonance paramoters)

9% Mz 92z 94z 964
e 105py, 1335 143, (LS
14518 1475 147p, 149py 150g,
Dlsn 15464 15564 156¢q D16q
1584, 1605, 167, 169, 1705,
1 T4q, 1 76Hi’ 177111’ 1 78}11’ 1 79Hf
180

jioi
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TAST YEUTROE DATA (E;b ixev) (2<90)

2 2Ty 74 v

2yt 7760 i By

O1ps 2310, Yo 4Tpy

1505 181, 182, 183,

186y (Stainless steel)  (Gross fission products)
b

{nd)

103 Cr Fo Wi

keV total or elagtic scattering

23}?& Fo 5 71“@

KoV elastic scattering (including sneular disteidbution deta)

D o Te i

1827{ 186

Pmiseion cross~scction (B «~ 10 Mev)

0 Ga W

Non-elastic gammas

2T ™5 Fo N
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¥ GHORMAT AND RESONAUGHE REGION (2 > 90)

Tharpal valuen

235y 2394 241 242 250 ..

Fippion T Pu “Pu

Cepture . aloba or absorption

235U 239Pu 240Pu 241Pu 242Pu
240 g 242 i 243 b 2470y 2486,
245y 299¢¢

i 233y 235y 239p,,

Eta 235y 2% 2 py

Thermal repgion

Lission #3y °Ppu

Capture 22U 2% 2P

Btz 235y 23%py |

—— i

Rosonance Region (including total crossw—section measurements to obtain
rosonance parameterse The specified energy ranges in many casecs
include thorral energief. Resonance integrals may svffice Lfoxr gome )

Capture (or alpha)

2324, 233p, 233y 235 236

U
2385 23Ty 239p, 240p, - 241p,
242y 241, 242, 243, 244,
245an 246 2470, 248 249
220z 2T6e

Pission
233U 235U 239Pu 241Pu 243Cm
2470 250¢cs
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UTROY DATA (% 2 90)

$n,X) or edphe

"
233U 23)U
239py 2405,
242Am 2420m
235y 236y
240Pu 241Pu

soction
240Pu 241Pu

232y
238Pu
241Am
233y
239py
2420m
Total crogme
238U
Elastic scatloring
238U

2395,

atde reattery
hel : neg
Inelaatic escatiexring

232Th
240Pu
235U
241Pu
FISS SPECT
235y

(,2m)

2395,

235U 236U
236U 238U
242Pu 241Am
239Pu 241Pu
235U 238U

Inclastic Gammas

235U 238U

Velayed nsutron fractions

2355

Spectra of @

2355,

238U 239Pu

elaved newtrons
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236,
241py

244ﬁn

238y

242

238

2395,
242

239,

Pu

U

4
24

239Pu

240Pu
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G NEASUREEERT REQUIRDIENTS IFOR THL R PROCESS

(Piosion crocs-sections (+ 10%) in the cnergy range 10 kev to 100 kov)

2434, 2450 24T 2500, 253py
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Annexe IT @ 539
Recommendations regarding {urther measurements of alpha for ‘Pu ( 100 eV io
1 MeV
) ]
M. G. Sowerby, V. A, Konshin

1 - Unless high efficiency fission detectors can be usced in the determination of
alpha detailed measurements on fission gamma rays and {ission {ragment
. - . 2 .
angular distributions are required for 239pPy as a function of neutron energy.

2 - Accurate measurements of ¢ for 2'?’C)Pu are required between thermal ener-
gies and 30 keV,

3 -~ Additional measurements of 2'39Pu alpha are required both above and below
30 keV to achieve the accuracy required by the reactor physicists, Thesec,
however, should only be performed if the techniques to be used are either
new or have been significantly improved.

Annexe IIT:

2 2 23
Simultaneous evaluation of the fission cross section of 35U, 3(}Pu, J8U

and the capture cross section of 238y (100 eV - 20 MeV ) by M. G. Sowerby,
B.H. Patrick, D.S. Mather : recommendations for further measurements,

Before recommending in detail the measurements we consider necessary to solve
existing discrepancies,there are some general comments we would like to make,.
The history of scientific measurements shows us that the most recent data .are not
necessarily correct, Therefore one new measurement is not by itself sufficient to
remove a discrepancy unless this identifies the errors in the previous experiments,
An integrated world wide programme is obviously desirable for the important
quantities and the measurements should be made using as many different techniques
as possible, When there is agreement then perhaps the discrepancies have been
solved though one must not forget that it is not unknown for experimenters to obtain
results close to the value obtained in the better earlier measurements,

The 235U fission cross section is an important standard over the energy range
above 100 keV, Improved measurements are required over the whole energy range
up to 20 MeV and we would recommend that they should be made using the tirne-of-
flight technique or some equally good neutron energy selection method. In the
energy range below 1 MeV in particular there are advantages in using white spec-
trum neutron sources so that the effects of cross section structure are eliminated.
These measurements should help to resolve the discrepancies between fission

and capture data in the lower energy region and improve our knowledge of {ission
cross sections.above 1 MeV where there are surprisingly few absolute measure-
ments except in the nergy range around 14 MeV. It would be very nice if a single
experiment could span the energy range thermal to 14 MeV as the most accuate
measurements have been made at these energies,

The discrepancies in the 238U capture cross section measurements should be
reduced mainly by the measurements recommended below 100 keV, However,it is
obviously desirable to have further measurements above 100 keV, At the present
time virtually all the reliable data in this energy range, except those of Fricke ct al
which are not particularly accurate, have been made by or relative to an activation
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measurement, Therefore we recommend fthat any new measurcrents of the aboolute valuo
of the U=238 caplure or its ratio to the U~235 fission cross-section should

preferably not uso this technique. If other techniques are used then there is the
additional advantnge that time-of-flight method can be used, In absclute measurenents
of cross~sections, particularly capture cross-soctions, it is recommonded that the

use of intormediato standards (é.g. Au~197) should be avoided &s these only add to the
uncortainties,

As plutonium will be the fuel most used in fast reactors, ths fission cross-
soction of Pu-239 is obviously of priﬁo importance, As we have seen thore are very
few absolute cross-scction measurements and we recommend that an experimental progranme
on Pu-239 fission similar to that recommcnded for U-255 fission should bo performed.
Above 1 eV the ratio of the Pu-239 and U~235 cross-sections is not particularly well-
knovn and measurements are recommended between 1 and 14 NeV.

The measured U~238 fission cross-section appears to be discrepant with integral

data though the diff'erential measurements of fission cross-scctions all appear to b

[+)

consistent in tho energy range above 2 MeV, /An important intcgral guantity is the
average U-238 fission cross-section in a fission spectrum and since the absolute
neasurements of this are old a further weasuremsnt is recommended, MNeasvrements of

A3 . . 13 ! . - T
the absolute U-238 fission cross=section and ratio measurements relative to the U-235

4]

fission cross~scction ars also desirable. Thore is a strong caso for making the U-23¢

<

cross-section the primary fission standard above 2 MeV bdecausc the effects of
scattered and room return neutrons are small, Tho comments made about the
reconmended techniques for the Uf235 measuromants also apply to U-238.

This 1ist of recommended oxporiments is very comprenonsive-end is nod placed in
any order of priority. However, the principal discrepancies batween differcential and
integral data aro associated with the fission and caphure cross-sections of U-238.

In consequence it would appoar that moasurements directly commeniing on these

discrepancios have the highest importanco.
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Safemuards Technical Develow

IIDC Standing Sub-Committec on Muclear Data for

Summary of Delikerations

The Sub~Committee examined the officially sanctioned and screened
requests which the Agercy has received from the USA, USSR ond the Fed.
Rep. of Germany and which have been compiled in document IHDC(HDS)—44/G.
The Sub~Commitice wes also informed by Dr. Iishimura that steps are
under way in Japan toverds drawing up & detailed list of nuclear data reguests
for safeguards. However, since the reguests in this list still heve to be
screcened by an appropriate Vorking Group it is unlikely that an approved

Japanese 1list could be submitted to the Agency before July 1973.

fhe Sub~Committec considered that the request list presented ir INNC(HLS)-
44/G now fulfilled the qualitative and quantitative criteria which the INDC
had specified at its 1970 meeting. In view of this the Sub~Committce felt ihat
the list in IHDC(HDS)—44/G should be approved by the Committee and given a

wide distribution to the following fouxr groups: -

1. The reguestors themselves, their institutes and the naticnal nuclezr dota

and safeguards authorities in their countries.

2. Other sefezverds development groups in Member Stztes and other relevant

international organizations.

3. Bxperimental nuclear physicisis and their sprecific funding agencies, in a

position to perform the reguired measurements.

4. Evaluators (both of neutron and non-neutron data) of experimental nuclear

data.

The Sur~Cormittee zlso considered it desirable *hat a short initroduction

Y

to the Tirst official list should te prepared bty the Tepi. of

O
and Inspection. This introduciion shouxld cutlire ine role of non-desiruciive

neasurdments 1iv

3

the azceccuniing funciion of a safezuards sysienm and should

S
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highlight a few selected applications of ron—de“‘vnctlve techniques

specific Luel cyclo p01nta and outline some of the developirental proble

. - . . 3
2nvolved. - - :

The Sub-Committce finzlly considered that the request list in it:

form should be disiridbuted as soon as possible and a first uvp-date of

ems

reguest 1ist should be issued sometime alter the sixth IHNDC meeting by which

time the Japancse list would have already been submitted. Furiherimore

felt that a note should bve included in the request list to ve issued

effect that eny individuals or groups of individuals planning to under

s 1t was

or in the process of underigling any of the measurements or evaluations

requested in the list,; should communicate this infermation to the IARA Huclear

Data Section. This would enable the Agency to monitor the work in
and the data being acquired to fulfil these requasis. The Agency shou
distribute thig information aboul measurements and evaluations to all

in the Yember States involved in this work.

vroEress

14

grouns
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INDC Recommendations on the Targets and Samples Programmne

e

for

Nuclear Data Measurements

A,

Present programme (1972)

1.

3,

B.

The Committee approves the actions taken by the Nuclear

Data Section in respect of the list of requests for

targets and samples for nuclear data measuremenisgas summarized
in INDC(NDS)~43/C draft.

The Committee rccommends that in the implementation of
the programme the supply of targets and samples to reguesiors
be made taking into account the following criteria:

(1) Availadle funds
(3i)Available materials
(iii)Priorities in RENDA
(iv)Feasibility of experiment,

The Committee suggests that informal contacts be tzken for
the supply or loan of expensive materials f{rom

Member States of the Agency. The initiative to such contacts
should be taken by the Nuclear Data Section as well as by
individual members of the Committee,

Future programmes (1974 and onwards)

4.

5

(2)

(3)

(4)

The Committee recommends that appropriate funding be given
to the programme from 1574 and onvards,

The Committee recommends that the review of requests received
should follow normal practice in the Agency such as in the
case of research contacts.

The Committee approves the procedure suggested by the Nuclear
Data Section as reproduced in the Annex.

The Committee urges that IAEA and KEA establish close liaison,
in order appropriately to cooréinate acticns on requests from
countries which are members of both Agencies,

Official requests received by TAEA for consideration should
be technically complete, The feasidility of the proposed
experiments should be clearly demonstrated, the availability
of material as well as the costs for fabrication should be
specified,

The Nuclear Data Section would be willing %o tentatively
consider preliminzry and unofficial reouests and to provide
the necessary contacts with experts and suppliers to provicde
for an official request to be subniited to the Agency.

NDS would keep the INDC members informed of afficial as well
as unofficial regquests, It is hoped that the INDC members can
provide assistance in obtaining the necessary samples material
on the basis of the unofficial requests,

IAEL will provide this service to Member States on
basis subject to guidelines agreed upon in advance
and subject to an annual review of previous years'
hv THDN

a continuing
by IxXDHC
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Evaluation activities in India (1971/1972)°

At preascant the nuclear data work is concentrated
56 grons Ccrois-seethion r—c‘c for tha somouter code ﬁﬁl?i
oalculay ong cods fovr ﬁ:uvy udtuT modorated
1iterory for thig codc is 1w ng with the helo
date reczived throogh the courieos Iu«A and othcr
particular tha polna data from tie U.X0weiear Dato :i;*

'(

The library for U238 has been prepared for the rosonance egion,
Por the vrocaration of this library, 3reit Wigner FPormilae  were used %o
obtain point crosc-sactions employing résonance para: g viven in

Py

ard

Vi

BiL-235 and by Scamids, with 1/8 wei fine g ¢
for about 1600 grouns were gonera ed:' unod 1¢r I alcu
upto 925,99 oV, Setuoeen 936.9 oV and r:soqancms are troated
individually while above 3519 eV reosonaaces were troaf nrasolved

Averaming over Povisr Theomas distribuation fox novwtron wis
distrivution fer lovel szacings was carricd out for the
eross stcetions in the unresolved range. Tor the ¢cross- in o
libravy, it 19 proresed to rezeat thoese calculations u ulng:thc point
data for U-238 from U.X. Nucleay Data File DR 407 As.

Por U-235 and Pu-239 energy point da’
Dats Files (DFH 65 and 65A PD°“““Ll?01f) w25 ussd, Assuning lincar
variation botween huj~~oﬁm vointsg and /8 weidnuxn;, fine grouvn ¢cxong-
peotions wore obtained and {then used in EpITill ‘

242 from the U.W, Nuclear

For t“vp”ra+ ¢ denendent group crosa-scctions, the pvﬂcruj
TEAPO was used to Dopplezr Broaden the poind data. ihe proceduro
atad 3

indicated above wes repeated wita the ur adensd data,

TL s also plannsd to use Th-232 da
fron UK file for proparation of the mmalti;

In th
cross-sect
factor and

e thermal energy region it is prorosed to ged ihwe group
iong using a iaxvwellian gspectrus ot 30004 ag the weighting
voint data fr-m U,K, files,

kpart fron thic, the US malilsroup litwexy GAl end UK multiﬁrﬂ‘“
library WL were put in proper fora for utilization with our couputer
GOdCJ '

Some vrosress was mude in the adaptation of LNIR/B dote file
obtairad fraan U3, In this comacctisn ihe cotzuvc" ano 02 vas
S Lo e e o e s T

e nres resonance part oi-;C

-~

was oomriscioned and 1% was tested against the rlutoninm-239 and
uraniun-239 data, » - '

BRP bbs/ 13, 7. 1972
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Report on the National Neutron Cross Section Center, (USA)

W. W. Havens Jr,

Transmission of experimental neutron data in the computerized excharge
format EXFOQ has contined at an accelerating-pace. During the past year
(June 1971 - May 1972) the KXCSC has transwicted to-the other three centers
b -*pes containing 113,383 records from 122 cuperimental works, and has re-
ccived from the other three centers 3 tapes containing 34,615 recovd; from
132 experimental works. Addicional data transmissions and receipts have
occurred to wmeet special demands for data not yet in EXFOR.

Trans®.tion of data from the older less detailed SCISRS-I file has
been done by computer as far as can be done, into 42 tapes of data in en
incomplete EXIFOR-type format, involving about 1,371,000 records. ‘These
are being given first order corrections such as combining duplicate data sets,
correcting data that are markedly discrepant, and checking bibliographic
entries. To date, 13 of those tapes, iuvolving 290,000 records, have been
thus corrected, Jeaving 243,000 vecords; these are all the data for the
heavy isotopes (Z > 88). These 13 tapes have now been merged into the
CSISRS library for our own use, and they will be sent in EXFOR format as
special) trancmissions to the other three Centers. )

A computerized Bookkeeping System for CSISRS is being developed and
and put into operation. Among other features, it should keep track of
the type of information requestcd for retrieval from CSISRS by any indi-
vidual requestor, and it should be able to retrieve the same type of inf
mation from material being added to CSISRS in the future. We hope to usc
this capability to make routine rectrievals of new information relevent <o
the requests made in the U. S. Compilation of Requests, last published as
NCSAC-33. 1f successful in this, we may then be able to make computerized
L :nsmission of U. S. requests to the International Requests List.

A meeting of the heads of U. S. Low Energy Nuclear Physics Data Centers
wzs held at Brookhaven in September 1971 to compare problems and approacaes
in kandlirg such data. Represented were the Nuclear Data Project, Table
* of Isotopes, Energy Levels of Light Nuclei, Chart. of the Nuclides, Charged
Particle Information Center, Photonuclear Data Center, Gamma Ray Spectruu
Catalogue, and the National Neutron Cross Section Center. Common ground
was explored for exchange of basic information. It was evident that com-
puterization was used so diffcrently by these Centers that computerized
data woulc probably not be exchanged among them. Cooperation in literature
scanning is possible. Joint eiforts to improve the data coatent of pubdblished
articles,by stricter editorial standards, were considerad to be worthwhile.
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Broolkhaven hosted the Seventh Four-Center ¥eeting in October 1971,

Two meetings . of .the Cross Scction Evaluation Working Group tGere-held,
in Decewber 1971 and May 1972, - The main business of this group during the’
past ycar was the development and testing of EXDF/B-III, the third version
of the reference Evaluated Neutron Data File. This new library covers 124
.materials - many more (especially fission products) than its predecessor,
ERDF¥/B-I1I. It also has photon interaction cross scctions for 78 materials
and photon production cross sections for 12 materials. More important,
calculations made for a number of different fast reactors show that the
cross sections chosen for ENDF/B-TIII agree better with integral experiments
than did those of its predecessor.

The ENDF/B-TII files for six materials used as cross-section standards
were sent to NDS in April for world-wide use: R, 3He, 6Li, 10]3, 197Au,

and 2%y,

Records of the past two years show that the NNCSC receives typically
27 requests per month for machine retrieval of data: 15 for experimental
data, 12 for evaluated data. Many other requests are received and handled
on the telephone using listings and other waterial available at this Center.
Analysis of the requests for evaluated data indicates that 44% of them
come from U. S. Industry, 227 from U. S. National Laboratories, 16% from
U. S. Universities, 8% from U. 5. Government agencies, and 10% from abroad.
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APPENDIX XXI

Activities of the NTA Neutron Data Compilation Centre, Saclay

( Period June 1971 - June 1972 )

1. lni'ro_({uci-ion

The following report on the activities of the Neutron Data Compilation
Centre (CCDN) of the NEA covers the period from June 1971 to May 1972, The
main objectives duringthis period were :

improve response to customers' requests for selective retrievals from
the numerical and bibliographic data files ;

continuation of the cffort to update and correct the experimental fiies,
with assistqnce from outside visitors ;

exchange of experimental data with the other three neutron data centres.
under the EXFOR agreement ;

production and publication of new indices to the experimental and to
the evaluated data files ;

maintenance of the CINDA master file and performance of the necessory
computer operations on behalf of the three European data centres,
preparation of the tape from which CINDA 72 was printed, develepmeni
of u new programme system and of a link between the experimental and
bibliographic files in order to make CINDA an index to the experimental
data available from the four centres as well as a bibliographic index ;

co-operation with TAEA/NDS on the compilation of the first world-wide
RENDA list, performance of all the computer operations, hand-over of

the RENDA programme system to NDS ;

the urgent exchange of disk drives and disk packs in order to provide
sufficient external storage cepacity for the growing files,
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2. Stoff

The structure of the CCD N staff = 7 physicists, Z assistants, 2 progremmers,
4 computer cnd key-punch operators, and 3 secretaries = did not change.
Several staff members, however, leff the centre and in oll cases vacancies
existed for several months afterwards,  For instance, M. Liskien returned to
Geel after his two~ycar appointment expired on 30th September 1971, whereos
his successor as head of the cenire, F. Frshner from KFK Karlsruhe, took up
duty on 3rd December 1971, Similarly, H. Willers, the senior programmer, left
the CCDN on 31st Janvary 1972 on the expiry of this appointment, and was
replaccd on st June 1972 by C. Rickeby. The toble attached as Annex 1 shows
that about 1.2 man~ycars were lost in this woy. Nevertheless, all deadlines
could be kept ~ e.g. for the CINDA and RENDA work = thanks to the cooperation
and hard work of all staff members.,

3. Data Base

The four main files forming CCDN's data base are growing at an accelerated
rate. Their approximafe dimensions in June 1972 are as follows : '

- Experimental data (NCUDADA) ¢ 1,700,000 data points.
- Evaluated data (ENDF, UKNDL,

KEDAK, etc...) : 500,000 data points.,
- Bibliogrophic file (CINDA) : 87,000 literature references., |
~ Request file (RENDA) : 1,400 commented requests,

About 320,000 of the 1,700,000 experimental data points were exchanged
in EXFOR, about 210,000 (about 65 %) of them contributed by CCDN (sce
Annoex 2),

3.1. Experimental data

Work on the backlog of duta from the CCDN service area is continuing.
Two visiting consultants assisted in this effort, P. Winiwarter from Austria and
S.~1. Igarosi from Japan, both of them for two months. After’completion of the
correction and vpdating work on experimental duta from

Avustria; Denmark, Finland, Greece, Norway, Spain,
Sweden, Swifzerland and Turkey

in the summer of 1971, the files were checked, correctied and brought up to date
with respect to

Japan, Belgium, the Netherlands and Euratom
during the following 12 months. Approximately 160,000 new data points from

- . . . . -‘l
the CCDN service arca were entered info the filo during that time together with
the non~numerical information required for tho EXFOR exchango.
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A new index to the experimental dato was produced and published os
CCDN Mewslefter N° 13, The preparation of this index was a basic step in
tho cifort to make CINDA « data index,

The number of data successfully exchanged until June 1972 is shown in
Annex 2. The Russion contribution is still small, opparently due to difficultics
with computer hardware and sofiwere,. Otherwise, EXFOR scems to function
well, although the production of EXFOR tapes is still logging behind the data
production in most arcas. At the CCDN material for about 16 EXFOR tapes
accumulated since October 1971,  The actual preparation of the tapes was
delayed owing to other commitments (RENDA, CINDA), manpower problems,
and especially fack of disk space prior to the installation of the new disk drives
in April 1972,

3.2, Evcaluated Data

During the past year the following evaluated data were received :

-~ new versions of the UKNDL (United Kingdem Neutron Data Librory)'
updated with respect to Fe, Pm-147, Kr-85 and D in D,O (June 1971),
and to Ti-46(n,p), Ni-58(n,p), U-235, U-238, Pu~-239 (February 1972) ;

- revised (n,y), (n,n') and (n, 2n) data for fission products in UKNDL
format from Benzi (April 1971 and May 1972) ;

- Pu-239, Pu-240 and Pu-241 data in UKNDL format from Ribon
(December 1971) ;

- a new version of the Australian fission product library from Cook
(January 1972) ;

~ version [l of the American ENDF (Evaluated Neufron Data
file) tibrary (April 1972). This version contains 50 % more
cvoluations than version 1l due to the inclusion of files for individual
fission product nuclides (with data on ¥(E), delayed ncutrons, yields),
of fission neutron spectra for varying bombarding energies, and ol photon
production and interaction data,

No new version of the KEDAK (Kern-Daten, Karlsruhe) library has been
received since June 1970,

A number of programmes for the manipulation of the main eveluated data
libraries =~ most of them obtained from other laboratories ~ were implemented
in order to improve CCDN's customer service, in particular the response to-
requests for specific refricvals from the evaluated dato files,

3.3. CINDA File

Listings of all entries frem given laboratories were sent out to CINDA
readers and o some othar physicists for correction,  The new information obtained
in this woy was supplemented by information which become availeblie in the
course of corrections to the numerical files mede by liaison officers and by CCDN



- 102 -

staff members.  Work was started on « new computer-aided comparison of CINDA
with the index to the nummerical data.

The basic update ond file maintenonce programmes for the new CINDA
direct~occess disc storage system have been completed ond tested : the retrieval
programmes, however, remain fo be written, At present the old programmes
are still being used for the production of the CINDA book and for retrievals
requesicd by customers.,

3.4, RENDA File

In accordance with the agreements between the EANDC, the INDC, IAFA
and NEA, future editions of the RENDA list will be world-wide, reviewed by
the INDC and published by IAEA/NDS, The 1972 issue of the request list,
however, is being produced in the following way : CCDN compiled new requesis
and topical reviewers' comments from the EANDC orca as well as the requests
from the rest of the world sent by IAEA/NDS ., These contributions were then
merged at CCDN into the existing RENDA file,

A copy of the programme system developed at CCDN for the maintenance of
the request file and the production of the RENDA list wos handed over to NDS
in February 1972,

4. Disseminotion of information

The services provided by the CCDN fall into two categories :

~ publication of indices to the computer files. e.g. the CINDA book
and the index Newslefters ;

- refrievals from the files in answer to specific requests from cusfomers.,
4.1. Publications
During the period under review two CCDN Newsletters were published :

-~ N° 13 (February 1972) containing the new index to the experimentol
data from the CCDN service area, ond

- N° 14 (May 1972) containing the new index to the evaluated data

file.

A listing of the recently prepared world-wide RENDA file contoining
1,277 requests from the EANDC area and 136 more from the rest of the world
veas sent to NDS in March 1972, who distributed it fo EANDC and INDC members
as document INDC(SEC)~25/G Draft.
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Tapes for the photo-typesctting of two supplements to CINDA 71 and of
CINDA 72 were prepared at CCDN and sent out fo the printing office in
Frankfurt (Main).

4.2, Retrievals from the files

During the 12-month period beginning st April 1971 the CCDN received :

~ 143 requests for experimental data ;
- 71 requests for evaluated data ;-

- 16 requests for bibliographic references.

Normally the answer could be mailed within three or four days after the request
had been received at CCDN.  The origin of the requests is shown in the
attached table (Annex 1), The total number of requests (230) is only slightly
higher than during the previous year (212), but many of the requests necessitated
quite sophisticated and extensive retrievals pertaining, for instance, to many
isotopes and many types of cross-sections. This is sirikingly illustrated by the
fact that the 143 requests for experimental data necessitated about 2, 200 specific
retrievals from the files. The increasing demond for plots, together with the
numerical values in the form of listings or tapes, seems fo be a consequence of the
growing size of the data sets : users need the numerical values for detailed
comparisons and computations, but for a quick orientation they find it convenicnt
to have plots in addition to the bulky lists und tables of numbers,

The majority of the requests come from nuclear physicists ana evaluators in
national research centres,  The data types most frequently requested are :

-

~ fission and total cross-sections, ¢~ and Vo values
for fissile nuclides ;

~capture and scattering cross-sections for non~fissile nuclides, inclastic~
scattering dato being requested almost as frequently as elastic-scattering
data. '

Thore is a conspicuous obsence of certain groups of potential users : particularly
uvniversities and the nuclear indusiries of some countries seem fo be unaware of

the service they cun obtain freo of charge from the four centres.

5. Computer installation

The CCDN continued to rent the IBM 340/30 computer on o one-shift
basis (cquivelent to 182 hours of CPU*  fime per month). During the period
Ist March 1971 to 2%th Februory 1972 the utilizotion factor was 98 %. The
CCDN's necd for computer operclions is stecdily increasing.  This increose
would be even more conspicuous if the new disc drives had been available
before April 1972 ¢ os mentioned before, the fack of space on the old dises
resulted in a postponement of a vast amount of EXFOR work.,

* Contral Procassing Unit
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The new disk drives were installed during the second half of April.  The
carefully prepared changeover did not croate any disturbance to the operations
of the Conire,

6, External contacts

‘The efficiency of the CCDN depends strongly on good relations with the
other co~operating cenitres and with the datu producers and data vsers in the
CCDN service area. The following missions sorved fo maintain and fo strengthen
these relations @

- H. Liskien participated in a Panel on Neutron Nuclear Data Evaluation
in Vienna, -30th August-3rd September 1971 ond in a meeting on Nuclear
Data for Chemistry af Canterbury, 18th~23rd September 1971 ;

= H. Potters and F. Frochner represented the CCDN at the 7¥h Four-Centre
Mocting held at Brookhaven National Laboratory, 25th-29th October 1971

= N, Tubbs descusscd CINDA problems at Columbia University, Brookhaven
(NNCSC) and at Oak Ridge (DTIE}, 29th November~8th December 1971 ;

- S. Valente went to a Working Group meeting on Evaluation of Pu-239,
U-235 and U~238 Cross-Sections at Harwell, 26th~28th January 1972 ;

~ F. Frochner attended a Working Group meoting on Compilation,
Evaluation and Dissemination of Nuclear Structure and Reactiion Data in

Vienna, 13th=17th March 1972 ;

~ L. Lesca discussed technical problems with data compilers and evoluators.
LRL, ORNL, Columbia University and NNCSC during a visit to ihe
United Stcfos, 20th MG)/ to 2nd Junc 1972,

Du,rmg the pcrlod’under review the CCDN was \'isifed by Mrs. P, Atirec
from IAEA/NDS, who familiarized herself with the RENDA progremme system and
took back a copy of it to Vienna (31st Januvary=4th February 1972). The two
visiting consultants, .P. Winiwarter from /\umxa and S.-l, Igarasi from JAERI,
Japan, have already been mentioned,
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ANNEX 3

e e e

ORIGIN OF REQUESTS

April 1971 ~ March 1972

Type of requested data

Exporimontal Evalyated Bibliographic

Austria 3 1 1
Belgium 10 4 -
Denmark - - e
France 46 18 -
Germany 20 13 3
ltaly 8 3 1
Japan ' 4 5 -
Netherlands - 2 1
Norway - 1 -
Spain _ - - -
Sweden 6 1
‘Switzerland 2 -
United Kingdom 18 5 4
Other Centres 23 12 5

Total 143 72 16

Graund total _ 231
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APPENDIX XXII -

Aclivitics of the USSR Nuclear Data Center - L. M. Usachev and V, J. Popov

I-INTRODUCTION

In any activity, one must start with the determination of its usefulness : in

the field of nuclear data, this consists in the compilation of request lists,
analogous to the RENDA list, issued in cooperation by the CCDN and the Nuclear
Data Center of the N. D, S,

At Obninsk, we have a somewhat different approach for our RENDA entries,

We do not ask our reactor physicists to forrmulate their requests for concrete
microscopic measurements or to share the requested accuracies between the
different nceded cross sections, because they are not really specialists in this
field. We ask them to formulate their requircments_, based on technical and
economical considerations, for the tolerable uncertainties on the reactor para-
meters which are, of course,linked to the uncertanties on nuclear data. In
addition, we ask them to give us the sensitivity coefficients for the values of
reactor parameters as a function of modifications of the nuclear data, These
sensitivity coeificients do not include all the needed informations concerning
the reactor in view of the determination of the requirements on nuclear data,
The problem of the determination of the set of measurements necessary to
obtain the reactor parameters with the required accuracies must, from our
point of view, be treated mathematically by specialists of the planification theory,
working in close connection with specialists of microscopic data measurements
and of integral experiments. In order to work ouf an optimal planing , it is neces-
sary to evaluate the relative costs of the experiments;it is also essential to
evaluate correctly the correlations between the uncertainties of the measure-
ments and the estimation of their costs. Moreover, we may know all the infor-
mations concerning the present accuracy on the measurements of a given lype,
first of all for a comparative evaluation of the costs of the experiments and,
secondly, for drawing conclusions on the possible necessity {for more accurate
values by comparing the accuracies which have been reached to the accuracies
which are desired,

The accuracies which have been reached can only be given by an evaluation of

the nuclear data ; in a similar way, the systematic and unforeseen errors in
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experimental data generally appear by comparison between results obtained
from different techniques,

The evaluation activity is then considered as absolutely necessary for the
claboration of the lists of nuclear data needs. In other words, we consider

as impossible to deal with RENDA without having a close connectian with the
evaluation acﬁvities.

An original aspect of the organization of the works in the Centre can be
mentioned : the production of data files in the exchange format is divided by
subjects and the person in charge of a particular subject is also responsible
for the corresponding evaluation and works in cooperation with the specialists
of the measurements and specialists of theoretical interpretation in the same
field,

II - ORGANIZATION AND COMPOSITION OF THE CENTRI

The Centre employs, at the present time, 31 persons distributed in the following
groups. |

1 - A group which determines the requirements for the accuracy of the
data and the planing of microscopic and integral experiments,

2- A group which is responsible for the creation of computorized
libraries and for the evaluation data. The main objectives are : translation
of data in the EXFOR format ; preparation of CINDA entries ; collection of
experimental and evaluated data for the computorized librairies; preparation
of answers to the different nuclear data requests; tests of computing codes for
the calculations and the evaluations of neutron cross-sections;redaction of nuclear
data catalogues;elaboration of an automatized system, ,

3- A group which deals with the codes necessary to handle the experi-
mental and the evaluated data computorized libraries. The main objectives are:
the translation of foreign nuclear data tapes, the elaborations and tests of codes
needed in computorized libraries ,

4 - A group which has the task to give assistance on mathematical
problems : it helps‘the users of the Computers of the Centre; it is responsible
for the installation of a new dispatcher, of a Fortran monitor and of the supplying
of graphic and display codes .- 7

5 - A group which is responsible for the edition problems : edition of

the Bulletins of the Centre, of reports and of other documents. He is in charge
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of all the information problems and of the Centre Library .,

6 - A group which hds the charge of the computers operation ;it has
also the task of coupling to the computers the tapes (in particular non USSR
standard tapes issued in Western countrie s), disks, display units, , .,

7 - The Head, Deputy-head of the Centre and a consultant in theore-

tical physics.

III - RECENT ACCOMPLISHMENTS OF THE CENTRE
Recent works, carried out at the Centre, include

1 - Storage of USSR nuclear data and exchange with JAEA and other
Centres. In cooperation with these Centres, the exchange EXFOR format has
been elaborated and almost 100 works have been sent to NDS and 30 foreign
tapes transfered on our own tapes. IFor the EXFOR format - in which already
about 200 000 experimental data values are included - about 10 codes have been
written for checking, translation, research, etc... The KEDAK evaluated data
files, containing about 300 000 data points, have been received from NDS,
reproduced and distributed to users,

2 - Regular coniribution to CINDA : the USSR enfries represent about
10% of the total.

3 - In 1972,a new computer, M-222 type, was made available to the
Data Centre ; it is equipped with a TA, IM translator and a more efficient and
reliable dispatcher, A Fortran monitor is being studied. Works are carried
out on a system of automatized evaluations, on different codes for the treatment
of data and the theoretical calculations of cross sections, on the connection of a
ploiter and of a display unit, A part of this programme will be achieved in 1972:
it will permit to accelerate the evaluation works and, also, to attract spacialists
from other Institutes.

4 - Planification of the experiments and studies on the needed accu-
racies of nuclear constants: on the basis of the mathematical theory of the
experience, the programmes are developped in three directions :

- determination of the accuracies required for microscopic data

- verification of the informations obtained {rom integral experiments

- adjustments of the nuclear data on both microscopic and integral

experiments,

A set of computation codes has been established, in view of the objectives cited
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above, for the calculation of the sensitivity coefficients, according to the
generalized theory of perturbations.

5 - In March 1972, the Centre has edited the volume n® 6 of the
Centre Bulletin with different annexcs (n°7 is being printed) and the volume
n°®12 of the ' Collection of abstracts on nuclear physics researchs in USSR ",
The name of the Centre Bulletin has been changed and will now appear under
the title " Nuclear Constants ',

6 - In the 1971-1972 period, the Centre has sent, to 37 users, 494 replics
to specific requests, reprints and different manuals, representing more than
59000 pages, generally in the {orm of photocopies. In these figures, the regular
distribution of the Centre Bulletin is not included. |
The Center has also completed the evaluation of the fission cross section data
of 235U in the fast neutron energy range, A booklet on the evaluation methods
has been printed and distributed. Several seminars and meetings (where several
Institutes were involved) have been organized on the evaluation methods and on
the coordination of works in the evaluation field.

With the purpose to accelerate the creation of the " USSR Evaluated Data
Library "the Centre has decided to start with the critical examination of the
first files of evaluated data for the elements of primary importance, In this
context, the Centre will publish, this year, its works on :" Evaluation of 238U
nuclear data ' (complete file); ' Evaluation of the fission cross section of

235U above 10 keV",
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APPENDIX XXIIT

Fifth Meeting of the International Nuclear Data Commitice

Agenda of Topical Discussion on Inelastic Scattering

of FrFast Neutrons

3.

4,

De

L Yulti-hingle Time-of-Flight Spectrometer
On the Validity of the Temperature Law for

the Spectrum of Inelzstic Scattered lNeutrons

Inelastic Scattering of Neutrons from U-238

Remarks on the U-238 Inelastic Scattering Cross-—

Sections

Inelastic Neutron Scettering Data from Some

Recent leasurements

Analysis of Fast Neutron Ecattering Using the

Coupled-Channels: Theory

2

Study of Energy Levels of 1eog, through the

(n, n' 7)’) Reaction

Use of Spectrum Measurements in Fast ledia
to get Information on Cross Sections

Y. Yamanouti
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E, Alyén
B. Bolmgvist
T. ¥Wiedling

S. Tanaka

S. Kikuchi
Y. Sugiyana

¥rs P, Corcuera
M. P, Govaerts
J.P.Lheritcan
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APPENDIX XXIV

Non neutron nuclear data centres in USA

C. Kolstad
I - PHOTONUCLEAR DATA CENTER, 1972

The Thotonucleayr Data Center is continuing to wmaintain current
with the published literature its data abstract files and az the same
time build up a library of selected cross section data fin digitized
form. This library now contains data for over 400 cross section curves
measured for 87 different materials covering 47 clements., Within icts
limited resources the Center 1s furnishing on request both selected an-
notated indices and bibliographfes covering specific types of data or
recactions as well as what it considers to be the best available data for
specific cross sections for gpecific nuclei. Data are primarily furnished
on data abstract sheets. As the digitized cross scction library is
developed, information will also be furnished in digital or large scale
graphical form.

A listing of new Photonuclear Data Index entries covering "the data
entered into the Center's files since the publication of NBS Special
Publication 322 (Photonuclear Data Index, June 1965-January 1970) will
be preparcd for distribution to workers in the ficld at the time of the
September 1972 wmeeting to be held in Sendai, Japan on Nuclear Structuxe
Studies using Electron Scattering and Photoreactions. A complete,
updated cumulative index to the published data foxr the field is scheduled
for publication at the’time of the Asilomar, California, International
Conference on Photonuclear Reactions and Applications (March 1973).

The plans to evaluate the data in the Center's files and publish a
comprehensive, annotated compilation of the best available information on
the photonucicar interaction have received a big boost with the assignm:ent
of a KAS-NRC, Nuclear Information Research Associate to work with the
group for a two-year period starting in September 1972. The objective of
the proposed "atlas" will be to present, in a uniform format, all of the
infornratfion relevant to the interaction of photons with nuclei in such a
way that it is readily available and useful not only for theoretical and
experimental physicists working in the £field but also for various applied
users of such data in areas of activation analysis, radlation shielding,
medf{cal) physics, etc.


file:///ipdated

- 114 -

IT - STATUS OF NUCLEAR DATA PROJICT

May 1972

D.J. Horcen

References

Scan and keyword all references (including unpublished received at the Data Project) in
low-to-medium energy nuclear physics. Maintain computer files of references and
keywords.

Pul:lish (journal) references containing nuclear structure information three times per
year as "Recent References' in the Nuclear Data Sheets.

Presently working on modifications of the formats so that we will be able to include
all references scanned (i.e., papers containing non-structure data such as rcaction
mechanisms, theory, etc.).

Provide reference lists to the following:

Table of Isowopes (Hollander, 1.BL); magnetic tapes.

Mass Tables (Wapstra, lolland).

Nuclecar Moments (G.H. Fuller, NBS).

NIRA's.

Non-Project mass~-chain compilers [A. Arina-Cohen (USA), H. Verheul (Holland),
S.C. Pancholi (India), B.S. Dzheclepov (Russia)l.

Photonuclear Cross~Section Center (E.G. Fuller, NES); just commencing.
National Neutron Cross Section Center (BNL); exploring usefulness.

Numerous selected reference lists have been provided on request.
Compilations

Revise about 25 mass-chain compilations per year. (Published in Nuclear Data Sheets.)

In conjunction with NIRA Program, goal is to achieve three-year currency of all mass
chains for A > 44 by end of 1975.

"Quickie' Compilations for A = 91-139 published as ORNL reports.

Unpublished decay schemes for eight gaseous fission products (Kr and Xe).

Compuferized Data File

Programming for development of a computerized nuclear structure data file is progressing.

Response to Reguests for Data

Increasing contacts with applicd users of nuclear data. Responded to requests from the
following:

Division of Radiological and Environmental Protection (AEC)
Division of Compliance and Regulations (AEC)

U.S. Geological Survey (D.C.)

Molten Salt Reactor Program (ORNL)



I - LIVERMORE COMPILATION - 115 -

R.J. Howerton

May 12, 1972

The responsibility of my group is to provide the physical data needed

by LLL for its progremmatic activities. Because of manpower limitations
the physical data turn out to be almost exclusively nuclear data and
appropriate evaluated integral experiments for testing the data. To
this end we maintain an extensive library of the experimental data of
neutron induced reactions, corresponding evaluated neutron data, and

a library of evaluated integral neutron experiments including critical
assemblies and 14 MeV pulsed spheres.

In the area of non-neutron nuclear data we include in our evaluated
nuclear data library evaluations for about twenty excitation functions
for charged particle induced reactions. hese are appropriate to the
Controlled Thermonuclear Reaction program of the laboratory. I antici-
pate that a few dozen more reactions will be evaluated and entered as
they are requested.

About a year ago I wrote the coding for a system which can storé and
‘retrieve nuclear structure data including isotopic masses, isotopic
abundances, level energies, level statistics, lifetimes, modes of
decay including transitions and probabilities. I tested the system
by entering data from published level schemes for A < 120. Manpower
limitations forced the setting aside of that program but the code
still exists. I suspect that better codes for these data have been
w tten, at least for display purposes. I focused on a system which
would provide for computerized retrieval by any clement of the data.
I did not deal with producing ladder diagrams or indeed any other
display modes.

IV - STATUS OF THE TABLE OF ISOTOPES

May 11, 1972

We are currently compiling the 7th edition of the Table of Isotones, which we

hope to complete in about 3 years. Half of the mass chains have been compiled.

The production and updating process are being computerized, so that tabular data
and level scheme drawings can be produced directly from stored data files.

The data files can be easily- updated or edited, so that changes can be introduced
easily, without the need to redrav level schemes by hand, for example:. The
progrens also provide extensive checking of the input for syntax and, wherever

possible, for reasonable values of physical gquantities.

The computerization has proceeded to the point where both tabular data and level

schemes (in tabuler form) are being input. Programming should be substantially

complete by early 1973.
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Title: nergy Levels of Light Nucled
Adross: F. Ajzenberg-Sclove, Departrent of pnysics, Unjversity of Yennsylvania,

Philacdeliphia, Pa. 19104, USh

¢. Lauritsen, California Institute of Technology, Pasadena, calif.
91109, USA

Staff: C. Busch, Depirirent of Physics, University of Pennsylvania, railadelphia,
Pa. 18104, USA

Sthject Compilation and evaluation of nueleay structure data fox light nuclel
Matter: (A < 20)

vEnergy Levels of Light Nuelei, & = 5-10," Nuclear Physics 78 (1966) 1
“Energy Levels of Light Nuclei, A = 11-12," Nuclear Physics All4 (2968) 1

Nuclei, A = 13-15," Nuclear Physics AI52 (1970) 1
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“Energy Levels of Light Nuclei, A = 18-20," Nuclear Physics .{to be

publisted in 1972
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Plans: The ravision of A = 5-12 is under vay.

Suovort: Work supported by the National Science Foundation.

e . .
Title: Nuclear Data Program (NIRXA: Xuclear Information Research Associates)

Address: Principal Investigator: Mr. C. X. Reed, Comnitzee on Nuclecar Science,
. - . . .
National Acacdemy of Sciences, 2101 Constitution Ave., Washington,

D.C. 20418

Chairman of the Ad Hoc Panel on Nuclear Data Compilaticns: Professor
Hexrman Feshbach, Department of Paysics, Massachusetits Institute of

Technology, Cambridge, Mass. 02139
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The mass chains will be published in “Nuclear Data Sheets" (Academic
Press, 1972-1975).
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5.S. Ranno Standford University Sidney Fiarman 3 and 4
G.N, Temmer Rutgers University K.R. Alvar T0-76
L.L. Lee SUNY - Stony Brook P.P. Urone T7-83
D. Horen Oak Ridge National Laboratory David C. Kocher 92-94
John P. Schiffer Argonne National laboratory L.R. Medsker 95-1.C0
William H. Kélly Michigan State University Richard R. Todd 101-106
D.A. Bromley Yale University George Holland 149-152
C.W. Reich Idaho Nuclear Corporation Larry A. Kroger 153-156
Guy Emery Indiana University J.K. -Tuli 157-162
H. Enge M.I.T. Audrey Buyrn 163-167
E.T. Jarney Los Alamos Scientific M.M. Minor 174-180
Laboratory
J. Cerny III Lawrence Radiation Laboratory Creve Maples 213-228
(Berkeley)
K.R. Alvar Ph.D. in Physics (1971) Brown University
Audrey Buyrn Ph.D. in Physics (1966) M.I.T.
S. Piarman Ph.D. in Physics (1967) Rutgers University
G.E. Holland Ph.D. in Physics (1970) Yale University
D.C. Kocher Ph.D. in Physics (1970) U. of Wisconsin
Larry A. Kroger Ph.D. in Physics (1971) University of Wyoming
C.C. Maples Ph.D. in Nuclear Chemistry Berkeley
(197)
L.R. Medsker Ph.D. in Physics (1971) Indiana University
M.M. Minor Ph.D. in Physics (1968) Florida State University
R.R. Todd Ph.D. in Physics (1971) Michigan State University
J.Ke Tuli Ph.D. in Physics (1971) Indiana University
P.P. Urone Ph.D. in Physics (1970) University of Colorado
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T.A. Cahill
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* Preliminary assignment.

March 29, 1972

NIRA
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H.R, Hiddleston
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L.R. Greenwood
J.F. Lemming
TJW. Burrows
J.R. Shepard
W.J. Courtney

H. Van der HMolen

Compilation/Review

A

1

A = 116-118%

A = 119, 120%

A = 130-132%
A = 133-135%
A = 138-139%

A = 142, 143*

A = 144-146%

"

A = 147, 148%

Coulomb Energies, etc.

Photonuclear Data

Polarization Data

88-90, A = 136-137
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APPIENDIN XXV

INDC recommendations for promoting international cooperation in the
I g 1

applied non neutron nuclear data field ,

1 -

The INDC considers that promotion of international coordination
in the field of applied non-neutron nuclear data is an appropriate
concern of the Agency and part of the normal responsibilities of

the INDC,

It commends the efforts of the IWGNSRD in a2ttempting to assess
the detailed needs in this field and how these may be satisfied, and
in contributing to the planning of the " Symposium on Nuclear Data

for Applications in Science and Technology'.

At present it is not clear whether the compilation and evaluation
aspects of an Agency program in non-necutron nuclear data can
better be accomplished through a continﬁing working group or by
other means - for example, by promoting direct cooperation between
existing groups of compilers and evaluators, in similarity to the

existing four-centre system in the neutron data field,

The Committee believes that the above-mentioned Symposium, in
March 1973, and action already initiated by the IWGNSRD, will

help to clarify the interests and requirements of users of non-neutron
nuclear data and make it possible to decide to what extent a conti-

nuing program in this field should be pursued.

The INDC recommends that a small meeting between representatives
of the ad-hoc Subcommittee of INDC non neutron data and of the

IWGNSRD be convened in order to assess the result of the Symposium,

Until this assessment can be made, the prime objecti\}e of the IWGNSRD
should be to collaborate with the INDC to assure that this Conference

is successful,

If, at the next INDC meeting, it is decided that an active non-neutron
nuclear data program under the IAEA sponsorship is justified, the
Committee believes that it should itself be responsible for the direction
of the many aspects of this activity, with an appropriate membership

to reflect the broadened technical interest, At that time the relationship

between the IWGNSRD and the Committee would be considered,
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APPENDIX XXVIII

Proposed Priority Criteria for Nuclear Data Requests in Controlled

Thermonuclear Research (CP\T)

Driority 1

sigrned to those
of CTR 10 immediately
ssigned to reguests

In general highest (first) priority sha
nuclear data upon which some imporiant aspec
contingent. Specifically Priority 1 shall be
for nuclear data which

1.) are reguired for evaluvation of feasibility  of a proposed
CT reactor concept, or

2.) are required for immediate application of plasma phenomena in
a fusion recactor context, or

3.) are related to materizls of conceptual importance in CTR, e.g.
Li cross sections for tritium breeding, or

4.) are required for an important decision involving allocation of
resources or redirection of research effort in CTR programmes,or

5.) are nccessary to develop some important aspect of current CTR
progfammes 1o a level consistent with progress in other aspects
of these programmes

Priority 2
Priority 2 shall be assigned to nuclear data which

1.) are required for evaluation of materials of kigh potential
utility in current CT reactor designs, or

2.) are expected to contribute to significant progress in CTR or
reactor design studies in tbhe near future.

Priority 3
Priority 3 shall be assigned to nuclear data which

1.) are of use in current design studies but are not of crucial
1mnortance, or

2.) are not of immediate importance for CTR but which have
probabilily of becoming important as CTR programmes develop, or

Priority 4
Priority 4 shall be assigned to nuclear data which
1.) f£ill out the body of information needed for fusion reactor

technology, or

2.) are of po*entl?l 1nteresv for CTR but which cannot be assigned rore
ééfinite priority at present. {(This priority will allow the Azency
to so0licit opinion on opec1110 data and io rc;;ect diversity of

esponse ).
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APPENDIX XAX

.. e s . 1o s .
Meeting on nuclear data requirements for shiclding calculations

as determined from sensitivity studies { Spring 1971 )

1) The pancl discussion in the Wuclear Data Session of the Paris
Shielding Conference should address itself to a discussion of the
sensitivitly study programmes currently underway or planned at
various laboratories, In additicn to the fact that the expected
results of such studies would help provide the basis for holding
an hgency sponsored shieldinz data reguirements meeting, such a
panel discussion would in itself te wveluzbdle in providing for an
important exchanze of information emong the shiclding specialists
involved from the different countrics.

2) We will consider for possible inclusion in our programine
for 19174, a meeting as follows:

a) The topic should be "Fuclear Data Reguirewments for
Shielding Calculations as Determined from Sensitivity Studies';

b) The peeting would have the following main goals:
~ Determine shielding data recuirements end priorities;
~ Recommend a programme for meeting these requirements;
~ Recommend in the interest of the shielding commnity papers
and participation for the Third Kuclear Data Conference
to be held in the fall of 1974;

c) The meeting would be sponsored by the IARA, preferably
in conjunction with other interested organizalions;

d) The meeting would be in the nature of a study group meseting,
vith resiricted participation in order to maximize the output
of eritically-analyzed information;

c) The meetinz would be held in early 1974 so as to allow sufficient
time for preparation of contributions to the Third Huclcar Data
Conference in late 1974;

£} Approximately, two-thirds of the participents would cowprise
wsers involved in the sensitivity sftudies and one~third would be
data measurers and evaluators,

3)  Decpending on the results of the IAZA Study Group meeting, the Third
International iHuclear Data Conference planned for late 1974 would be
expecied to give adecuate emphasis to the question of nuclear cuta
requirerments for shielding calculations. This eaphesis would be re-
flected by inclusion of one or two sessions on the topic of shielding
data. The prescntation of results of the study group meetinzg would
allow interaction of the shielding data requestors with a bread spectrunm
of measurers and cvaluators,



