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INDC(NDS)-44/G

REQUEST LIST OF NUCLEAR DATA FOR SAFEGUARDS DEVELOPMENT PURPOSES
AS SUBMITTED TO THE INTERNATIONAL ATOMIC ENERGY AGENCY

BY MEMBER STATES

1. Background

The resulte of a preliminary survey performed in mid-1970 by the
Nuclear Data Section (NDS) on the role of nuclear data in the develop-
ment of non-destructive and destructive safeguards techniques, were
summarized in the draft report INDC(NDS)-2l/G and presented to the third
meeting of the International Nuclear Data Committee) (INDC). The Committee,
after examining the resulta of this initial survey, considered that
appropriate steps should be taken in Member States submitting request
lists for nuclear data needed for safeguards development r.o that auch
requests aro examined and filtered by both the national i3afeguards
authorities and the national nuclear data authorities, to ensure that
requests are fully justified and officially approved. The official
nature of the finally established international request list, which would
be guaranteed by such procedurea7 is an asnential prerequisite for pro-
viding the necessary motivation required to fulfill those data needs.
Towards these ends? appropriate procedures have now been established in
certain Member States, and in the case of the U.S.A. theae procedures
were outlined in the report INDC(U3A)-33/G. In accordance with those pro-
cedures the Agency has received officially screened and sanctioned
requests from the U.S.A., U.S.S.R. and the Federal Republic of Germany.

2. Present Status

The list o-f nuclear data needs from theno three Momber States has
been merged on the basis ôf increasing atomic number and are given in
Annex IV of this report. The names and addresses of the requestors aro
listed in Annex I, whilst the priority criteria which were used in
assigning priorities to each request are reproduced in Annex II. These
priority criteria were used by all of the requestors in the 3 Member
States in question and were originally developed by the group at Los
Alamos (U.S.A.). The Los Alamos criteria were however modified by an
Ad-Hoc Sub-Committee on Safeguards of the USAEC s Nuclear Cross Section
Advisory Committee (NCSAC). This Sub-Committee was established after the
USAEC^'s Office of Safeguards and Materials Management (OSMM) responded
to a request from the USASC's Division of Research concerning participa-
tion in the nuclear data aspects of safeguards technical development.
These modified criteria (Annex II) were subsequently adopted by the INDC
at its fourth meeting (July 1971) and have therefore formed the basis for
priority assignments in the current request list (Annex IV).

The format of the request list conforms to that used in INDC(NDS)-2l/G
and the description of the various items in the list is given in Annex III»

3» Summary of the Content of the Request List

The list contains some 23 priority I, 16 priority II and 25 priority Ii:
requests for nuclear data needed for the development of active and passive
non-destructive assay techniques.
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In addition, the half - l ives of Zr-95, Ru-106, Cs-134, Cs-137, Ba-140 and
Ce-144 and the thermal neutron capture croas sections of Zr-95> Ru-106,
Cs-133, Cs-134, Cs-137 and Ba~140 are needed. The fission yield per f i s -
sion event, resul t ing from thermal neutron fission of U-23'j' and Pu-239,
of Cs-137» Cs-133> Ru-106, Zr-95, Ba-140 and Ce-144 are also required to
within a maximum tota l uncertainty of 1 %»

4. Conclusions

At the fourth meeting of the XKDC (Bombay, 12-16 July 1971), the Com-
mittee recommended "that the Agency take the necessary steps to produce as
soon as practicable an official list of nuclear data requests for safeguards
development purposes". The request list given in Annex IV is therefore "being
submitted to the Committee for its approval prior to the Secretariat
initiating action to have the list of data needs distributed with the scien-
tific and safeguards communities as recommended by the INDC.

The Nuclear Data Section has solicited the views of the Department of
Safeguards and Inspection (DSl) on the structure and content of Annexes II-IV
of this report and the response of the DSI is given in Annex V. In particular,
the DSI commented that regarding the question of terminology it would be better
to use the term "nuclear material" rather than "special nuolear material" in
the priority criteria (Annex II) since the former is defined internationally
whilst the latter is essentially defined by, and used in, the U.S.A. Turning
to more substantive matters, the DSI noted that, though it waa somewhat
apprehensive about too wido a circulation, at an early sta^e, of the finally
approved request list, they had no objection to the distribution of the final
list to the parties listed below. However, in such an eventuality it should be
made clear that the list has been drawn-up from requests originating in a few
Member States and that the DSI is not, at the present timo, sponsoring a world-
wide circulation of nuclear data needs for safeguards. Thin the DSI considers
important so as to avoid the impression that the DSI are urgently in need of,
for their present purposes, the nuclear data requested in the list. Bearing
these limitations in mind, it is propound to havo the finely improved 3irt
distributed as an INDC document to the following groups: -

1. The requestors themselves, their institutes and the national
nuclear data and safeguards authorities in their countries.

2. Other safeguards development groups in Member States and other
relevant international organizations.

3» Experimental nuclear physicists and their respective funding
agencies, in a position to perform the required measurements.

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

Since some of the specialists in groups 3 and A above are unlikely
to have much notion of the various technical aspects of safeguarding
nuclear material, the DSI has agreed to prepare a short introduction to the
final approved request list outlining the role of non-destructive measure-
ments in the accounting function of a safeguards system. This summary will
highlight a few selected applications of non-destructive techniques at specific
fuel cycle points and discuss some of the developmental problems.
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Turning to the priorit,y oriteria given in Annex II, tbo DSI observed
that these criteria continue to present it with some problem:?. Since for the
time being nuclear data measurements as auch have been given a rather low
priority in its (DSI) overall development programme, it in somewhat difficult,
for them (DSl), at -the present time, to consider the criteria for assigning
priorities to the needed data. This situation may change in the future, when
they (the DSI) may be able to form a clearer picture about the needs for better
nuclear data to improve existing non-destructive assay or to develop new tech-
niques for safe guard, s •

One highly relevant point which the DSI recalled was that in most cases
of applying safeguards one only makes relative measurements in the field and
the accuracy of nuclear data does not matter - unlike the case of reactor core
design calculations where one is seeking to calculate absolutely. A standard
is available for comparison with the sample under interrogation or an item is
chosen as a standard. Those factors therefore indicate that one is more con-
cerned with the reproducibility and precision of ones instrument, stability
of electronics or background counts, etc. rather than with the accuracy of
cross sections, yields or half-lives»

The Committee now has before it an officially screened and sanctioned list
of requests from 3 Member States and this, along with the views of the DSI,
should enable the committee to pass itn judgement on the content of the request
list, the distribution category of the finally approved list and such other
matters as it may consider to be of relevance.
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A. Bremsstrahliinft and Photon Induced Active Techniques

Lists of nuclear data needs have been formulated by Bramblett (U.S.A.)»
Markov (U.S.S.R.) and FrShner (F.R.G.). Brainblett's needs relate to the
total neutron yield produced by bremsstrahlung for fertile and fissile
nuclear materials as well as for certain non-nuclear materials» In addition,
tho delayed neutron yield and fission product delayed Y-ray yields produced
by bromsstrahlung from fertile and fissile materials are also required.
Markov's needs concern the fission product yield, fission cross section
and total neutron yield, as functions of the incident Y-ray energy, for
Pu-238, Pu-241 and Am—241j whilst Pröhner's requests deal with the photo-
neutron (Y,n) spectra, for neutron energies between 0—100 oV, for U-235>
U-238 and Pu-239» On© of the principal characberiütics of these requests
is that in most cases the data simply do not exist and hence an extensive
measurement programme is implied.

B. Neutron Induced Active Techniques

Data on delayed neutron yields resulting from high energy (Mev) incident
neutrons are needed by Weisbin and Walton (U.S.A.), Markör (U.S.S.R.) and
Stegemann (P.R.G.). Delayed neutron emission probabilities for Rb-92, 93
and 94 and the half-lives of the delayed neutron precursors Hb-92, 93, 94»
1-139 and Br-88 resulting from U-235 thermal fission have beon requested by
Maksyutenko (U.S.S.R.). Weitkamp's (F.R.G.) requests are for data on the
thermal and 2 Kev neutron capture Y-ray spectra of fissile and fertile
materials. In addition, delayed fission Y-ray spectra and yields as a func-
tion of delay time for Mev neutron fission and thermal neutron fission have
been requested by Kouts (U.S.A.) and Weitkamp (P.R.G.) respectively. Weitkamp
being concerned with delay time intervals of less than 1 second, whilst for
Kouts delay times from 10JUL sec. up to 1 hour are of interest.

C. Burn-up Calculations

Neutron cross section data (fission and capture) for Np-'¿37» Pu-238,
Pu-241 and Ara-241 have been requested by Fischer (F.R.G.) for burn-up
calculations.

D. Calorimetry

•Decay heat data for Pu-240 and Pu-241 are needed by Schneider (F.R.G.)
for calorimetric Pu determinations. In the case of Pu-241 an order-of-
magnitude improvement is requested in the total $ uncertainty of the specific
decay heat (milliwatts/gramrae) which is at present only known from direot
measurements to about + 5 i°*

E. Passive Assay Techniques

Skvortsov and Miller (U.S.S.R.) have formulated a series of data
requests for the assay of spent fuel elements by the analysis of Y spectra
from fission products. Amongst their data requests are the yields of
Y-quanta per 3-decay event of Zr-95, Ru-106, Cs-134, Cs-137, La-140 and Ce-144«



- 5 -

Annex I

Harnea and Addresa o C Requestora; —

Dr. R. Bramblett,

Dr» E«A. Fischer,

Dr. F. FrShnsr,
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.P. L'aksyutenko,

•K« Markov,

.A. Kil ler ,

. Schneider,

•A. Skvortsov,

. Stegeraann,

.Be Walton,

. Vfeisbin,

. Weitkamp,

Gulf Energy and Environmental Systems Inc., P.O.Box
608, San Diego California 92112, U.S.A. (formerly Gulf
Radiation and Technology Ino.)
Institut für Angewandte Reaktortechnik, Gesellschaft
für Kernforschung: mbH, 75 Karlsruhe, Postfach 3^40,
Fed.Rep» of Germany.

Institut für Angewandte Keruphyr.ik, Gesellschaft für
Kernforschung mbH, 75 Karlsruhe, Postfach 364O, Fed.
Rep. of Germany.
Present address: O.E.CD. Neutron Data Compilation
Centre, B.P.îJo. 9, 91 Gif-3ur--Yvette, France.

Brookhavon National Laboratory, Upton, New York 31973,
U.S.A.

Inotitute for Physics and "Energetics, Obninsk, Kaluga
Region, U.S-S.R.

Institute for Geo- and Analytical Chemistry, Moscow,
U.S.S.R.

I.V. Kurchatov Institute of Atomic Energy, Moscov/,
U.S.S.R.

ALKEM-Alpha-Chemie and Metallurgie GmbH, 7501
Leopoldshat'en, Fed.Rep* of Germany.

•I.V. Kurchatov Institute of Atomic Energy,
U.S.S.R.

Lehrstuhl und Institut für Kerntechnik, Technische
Universität Hannover, Elbestrasse 38A, 3 Hannover,
Fed„Rep» of Germany.

L03 Alamos Scientific Laboratory, P.O.Box I663,
Los Alamos, >Tew Mexico 87544, U.S.A.

Los Alamos Scientific Laboratory, P.O.Box 1663,
Los Alamos, New Mexico 87544» U.S.A.

Institut für Angewandte Kernphysik, Gesellschaft
für Kernforschung mbH, 75 Karlsruhe, Postfach 3640,
Fed * Rep « of Germany•



Annex i IX.

Priority Criteria Used in Asaifvúng Priorities to Kuolear 3 ta Repuesta

for Safeguarda Purposes.

First Priority - (l)

First priori ty shall be given to those requests Tor nuclear data
that

(1) are necessary for the refinement oi" an exlr.ting technique
in order to 'briny :its accuracy to within acceptable limito
Cor safeguards purposes, or

(2) are essential for the development of a now and promisirig
technique for the nondestructive assay and control of Special
Nuclear Material in amounte that aïe significant to the
safeguards system.

Second Priority - (II )

Second priority s}>all "be given to those requests for nuclear data
that

(1) are essential for the use or interpretation of an existing
or proposed technique for nondestructive assay and that
are now obtained either by extrapolation or by an empiri-
cal method but for v/hich experimental confirmation is de-
sirable, or

(2) are nece5nary for the development of a technique for non-
destructive assay that may reasonably be expected to be
useful for safeguards purposes«

Third Priority - (ill)

Third priority shall be given to those requests for nuclear data
that

(1) may be needed for the nondestructive assay of materials not
now included in the safeguards system but that are likely to
"be in the future, or

(2) are necessary for the assessment or elimination of minor
sources of error in the assay of Special Nuclear Material, or

(3) are needed for the exploration of new techniques for non-
destructivo assay for future applications, or

(4) may be needed for the development of new techniques for non-
destructive assay for which the required technology does not
now exist but which may reasonably be expected to in the future.
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Annex I I I .

Description of the iiijadintfa in the; Request Liül.

The sequence ai.d meani i:g of the ontrieo in the l i s t given in
Annex IV are as follows: -

! • ) Rp^ug-3 .̂ ^•'•"-'•^ (Reg.l;o. ) . Kef ero/ices? only certain U.S.A. requüni.r:
which also occur in Hjy U.S.A. request, li/jt for neutron data measurerrerHi;
needed for reactor develonrnent.

ntomic n'.'niber-^heir.ica'1 synibol-rrirtPM number are
indicated for th>.¿ tsrgyt. nucluuo (lo: active ayuay) or the nucleus of
interest (for passive arnay).

3°) Reaction Type (Quantity and VarinbJe)« The Reaction Type is
expressed in term« of the physical Quantity needed (e./r. half-life,
fission yield etc.) and, if necessary, the Variable (e.g. fission product

y'—ray spectra, ar, a function of delay time).

4») Priority» The» priority ( l , I l or I I I ) assigned to the needed dair-
is indicated ir. thir, fiold. The priority cri teria used by all requostoru
are given in Annex I I .

5») In c i dent En a r /-y. The minimum and maxinuni energies of the incident
particle are indicated in thin field. Unless otherwise stated, neutrons
are the incident particles« Incident electrons and photons are denoted
by the symbols E and E g respectively.

6.) Accuracy, Required. The accuracy to which the requested nuclear
data is needed is indicated in thin column. Generally, the accuracy
needed for the development and testing of techniques and instrumente may
be quite different from tluit required for the final application. The
accuracies have not be.en broken down by the requestor» into the random
and systematic components — instead they have indicated the total fo
accuracy required ior the needed nuclear data; this has been taken a3 a
quadratic sum of the two components.

7o) Laboratory/Or^rani zation ( Lab ./Or/;. ) « The abbreviated name of tho
requesting laboratory, with the organization in parenthesis, is given in
this field. The Member State is indicated directly below, also in paren-
thesis«

8. ) Requestor. Comments, Status, Justification. The requestors name
is f i rs t stated. This is followed by relevant Comments in which further
specifications about the request are indicated, such as, special
experimental conditions in performing the measurements needed to satisfy
the request. This i s followed by statements regarding the Status of needed
data. Under Status, either remarks on existing or forthcoming measurement
or evaluation work are given, or a statement made whether no nuclear data
exist at all for the reaction in question. Following the Status remarks
conies the Justification for the request, such as whether the data are-
needed for burn-up calculations, passive ^ -ray scanning of spent fuel
elements, active photonuclear assay etc«

9.) Year. The year in which the request was originated is indicated
in this lapt column.
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Annex IV«

International. Rcgupst. List of Nuclear Data Heeáed for the Development of

Safeguardo Techniques.



REQUEST LIST FOR NUCLEAR DATA FOR THE DEVELOPMENT OF SAFEGUARDS TECHNIQUES<

Reaction Type

Reg.«No. Target Quantity Variable Priority Incident Energy }£ Accuracy Lab/Org. Requestor,Commenta,etc. Ye, r

l-D-2 (xy,n) I E »Threshold - 10 i» GRT(OSMM) Bramblett 7'
6 10 Mev (USA)

1 *

Commentât Total neutron yield produced by bremsstrahlung required. Absolute 47T"yield per electron is
required* Emergent neutron flat-energy response« Bremsstrahlung converter (preferably Ta) of
sufficient thickness to stop electrons.

Statua; No useful data and calculations insufficient.

Justification: Standard for non-destrúctive photonuclear assay.

3-Li-6 (xvtn) III E threshold - 20 <f* GRT(OSÎSM) Bramblett 7-.
° e 10 Mev (USA)

Comments » Total neutron yield produced by bremsstrahlung required. Bremsstrahlung converter (preferably
Ta) of sufficient thickness to stop electrons. Neutron yield may be relative to D-2 (xy,n)
yield or may be absolute. •

Status» No useful data.

Justification! Background effect on non-destructive photonuclear assay.

25
4_Be-9 (n,p)Li9£ Be9* II 14 Mev 10 # ^ASL Weisbin and Walton 70

l*n (USA)

Comments: Delayed neutron yield required.

Statust Preliminary measurements at LASL; measurement of Alburger Phys. Rev., 132 , 328 (lQ63)
at 16 Mev.

Justification» Background in delayed neutron assays.



Req.No. Target Quantity Variable Priority Incident Energy <$> Accuracy Lab/brg. Reque3tor,Comnientg,etc. 7car

4-Be-9 ( n , p ) L i * £ * B e S * P ( E , ) I I 14-16 I t e v 1 O J É G B O H I Markov 71
£rf n (USSB)

E ,
n

Oonnentst Delayed neutron yield required-

Status; Alb'jxger. Phys.Rev., 132, 323 (1963)

Justification; Allowance for background in delayed-neutfron counting.

4-Be-9 (x\/,n) II Ee=Threshold-10Mov 20 £ GBT(OSMM) Bramblett 70

AS e= ljt (USA>

Commentai Total neutron yield produced by bremsstrahlung required. Bremaatrahlung converter
(preferably Ta) of sufficient thickness to atop electrons. Neutron yield may be relative
to 3-2 (xy,n) yield or may be absolute.

Status« No useful data.

Justification. Background effect on non-destruntive photonuclear assay.

— — - , _ _ _ . _.

6-.C-13 (xjftn) II Ee-Threshold-10Uev 20 % GRT(OSMM) Bramblett 70 >-•
AS1 _ 1c¿ (USA)

Commentst Total neutron yield produced by bremsstrahlung required. Bremsstrahlung converter
(preferably Ta) of sufficient thickness to stop electrons. Neutron yield may be relative
to D-2 (xjf,n) yield or may be abaolute.

Statua > Ko useful data.
Justification: Background effect on non-dnstructive photonuolear assay.

8-0-1-7 (xif,n) I I E = Threshold-10 Kev 20 # GBT(osm) Bramblett 70
A E 1 °L < U S A)

e
Conments: Total neutron yield produced by bremostrahlung required. Bremsstrahlung converter

(preferably Ta) of sufficient thickness to stop electrons, Neutron yield may be relative
to D-2 (xy,n) yield or may be absolute.

Statua» No useful data.

Justification; Background effect on non-destructive photonuclear assay.



Req.No. Reaction Type
Target Quantity Variable Priority Incident Energy Accuracy Lafc/Org. Requestor,Commenta,etc,

4X)-Zr-95 Yield of ^-quanta
p o r ß - decay event

II IAE
(USSB)

Skvortsov and Miller 70

Comment3t Different values are quoted in the literature. Determination to within 1 Jb is required.

Statust N.G. Gusev, "Protection against y-radiation from fission products," (Manual)
Moscow, Atomizdat (1968).
H.S. Forsyth et.al«, 1970 IASA 3; nposium on Safeguards Techniques, Karlsruhe
Vol. 1, p.521 (I97O).
S .Hi Her, Kerntechnik, 12., No. 11, 485 (1970 )
Nir-El, Israel Atomic Energy Comm. (fiepts)No. 1168, 70-71 (1963)

Justification: Por assay of Ü and Pu in fuel elements from fission product ^-radiation»

4O-2r-95 Half-Life II IAE
(USSB)

Skvortaov and Mille.i

Commenta » Different values are quoted in the literature. Determination to within
1 $ is required.

Status: N.G. Gusev, "Protection against ^-radiation from fission products," (Manual 5
Moscow, Atomizdat (1968).
R.S. Forsyth et.al., 1970 IAEA Symposium on Safeguards Techniques, Karlsruhe
Vol. 1, p.521 (1970).

Justification1 For assay of U and Pu in fuel elements from fission product V -radiation.

70

4O-Zr-95 III Thermal? 0-06 eV IAE
(USSR)

Skvortsov and Miller

Comments : Determination to within 5 % required.

Status: Data unknown»

70

Just i f ica t ion! For assay of U and Pu in fuel elements from f iss ion product y-radiation.



Beaotion Type
Req.No. Target Quantity Variable Priority Incident Energy ¡& Accí^ra^y Láb/Org. Sequester,ComEonts,etc. Yac-

44-BU-1O6 Yield of Jf-quanta II 3 i» IAB Skvortsov and Miller 7C
per A-decay event (USSR)

Commentsi Different values are quoted in the literature. Eetermination to within 3$ required.

Status i O.A. Miller et.al.. .Soviet Atomic Energy, 2_7t28l (1969)
B.S. Forsyth et.al«.1970 IAEA Symposium on Safeguards Techniques, Karlsruhe,
Vol.1, p. 521 (1970).

Justification1 For assay of U and Pu in fuel elements from fission product w'-radiation.

44-RU-106 Half-Life II " 1 <f» IAB Skvortsov and Miller 70
(USSB)

Comments» Different values axe quoted in the literature. Determination to within 1 $ is
required.

Statuai O.A. Miller et.al.. Soviet Atomic Energy, 2J_, 281 (1969) ,
N.G. Gusev."Protection against ¿'—radiation from fission products", (Manual) ,_,
Moscow, Atomizdat (1968). w

B.S. Forsyth.et.al.. 1970 IAEA Symposium on Safeguards Techniques,Karlsruhe, 1
Vol. 1, p.521 (I970).

Justification» For assay of U and Pu in fuel elements from fission product % -radiation.

44-BU-106 Q~(n,/) III Thermal? 0.06 eV 10 56 IAE ákvortsov and Killer 70
(USSR)

Comments» Different values are quoted in the literature. Determination to within
10 56 is required.

Status» M. Goldberg et.al., Neutron Cross Sections, BKL-325,S.E. V.IT B, Suppl.No.2 (1966)

Justification» For assay of U and Pu in fuel elements from fission product if -radiation.



Reaction Type
Req.Ro. Target Quantity Variable Priority Incident 2.*ïergy $> Accuracy Lab/Orç. requestor. Censer.-. 3.* i e .

55-CS-133 cr(n,x) II Thermal: 0.C6 eV 3 <jt JAE Skvortsov and Ailier
(USSH)

Comment8: Different values are quoted in the l i tera ture . Determination to within 3 %
i s required.

Status i M. Goldberg e t . a l . , Neutron Cross Seotiona, 3KI/-525,3.S. V. Î2 3, S'-ppl. .\"o. 2 (l.?£6)
Analytic Chesi., ¿7 , 351 (1965)

Justification» Por assay of U and Pu in fuel el«raents froa fis3ion product j'-radia--ion.

55-CS-134 <r(n»V) II Thermal; 0.06 eV 3 $> 2AB Skvortsov ara Killer
(USSR)

Comments i Different values are quoted in th9 literature. Determination tc within 3 £ is require::.

Status: U. Goldberg et.al.. Neutron Cross Sections, 3!îlr-325,S.S.V. II B, Suppl« No. ? (l?¿6)

Justification; For a3say of U and Pu in fuel elenents from fi3sior. product ^-radia'.ion.

55-Cs-134 Kalf-Life I 1 £ IA3 Skvortsov and Miller
(USSR)

Coainontst Different values are quoted in the l i t e ra tu re . Uetarcinatior: to witjin j ^ i s
required.

Status: O.A. « i i l e r e t . a l . Soviet Atomic Energy, 2£, 231 (1?69)
R.S. Forsyth e t . a l . , 1970 IAEA Symposium or. Safeguards Techniques, Karlsruha,
Vol.1, p.521 (1970)

Justification« For as3ay of 0 and Pu in fuel elements fro-, fission product ¿'"Radiation.

55-CS-134 Yield of {(-quanta I 1 i> IM Sl-cvortscv asd iü
per ß -decay event ÍUSi?.}

Coaaontst Different valw«3 are quoted in the l i t e ra tu re . Betertair.ation to within 1 i»
i s required.

Status» R.S. Forsyth e t . a l . , 1970 IA5A Symposium on Safeguards Techniques, Karlsruhe,
Vol. i , p.521 (1970)
Kucl.Sci, ar.d Bngin., 2£, 416(1965)

Justification; For assay of U and Pu in fuel elements from fission product / - r a d i a t i o n .



Raaotion Type
8eq..No. Target Quantity Variable Priority Incident Energy ?S Accuracy Lab/Org. Btquestor,Comments,etc. ".Tsar

55-Cs-137 Yield of I 1 # I«S 3!i'.-ort3ov ani i l i l ler 70
y-quanta per (USSR)

ß-decay event

Coanents; Different values are q-ioted ir. the l i te ra ture . Determination to wiih-n I ;€ Í3 required.

Status» Analytic Chess., ¿7. 351(1955)
S. Hiller, Kerntechnik, 12., No. 11. ¿33(1970)
R.5. ^crs.yth e t - a l . , 1970 IA5A Symposium or. Safeguards Techniquos, Karlsruhe.
Vol. 1, p.52i(19?o'"

Justification: For assay of U and. ?u in fuel eleaentc from fission product V'-radi-'.-ion.

55~Cs-137 Ea l f -Ufe ; 1 f 1A3 ¿>vortscv and "¿iller TO
(TJSSH;

Conraentst different values are .->uoted in the literature. Déterrai nation to linthin I JB is requixtd.

Status: V.A. Greshilov at.al.,"Products of procpt fission of U-235, 0-233 ar.d t±~2lî from
()

, p p 5, î
0 to 1 hour", (ttar.ualj, Moscow, Atonizdai (1969)- '
J . of Inorganic N-.icl.Chem., 27» 121 (1965) " S
R.5. Forsyth a ; . a l . . 19Î0 IASA 3y.-aco3i"a.T on Safeguards Techniques, Karlsruhe, t

Vol. i , p.J21 U9?0)
Justifioetion; For aaaay of U and ru in fuel eleasenta from fission product ^"-radiation.

55-Cs-137 <r(ri,r) II rhernal: 0.0Ó eV 10 $¿ I¿3 Skvortsov and Miller 70

(US32)

Coinaientst Different values are quoted in the l i tera tura . Determination to wit u n 10 /6 i s required.

Status: M.Goldberg e t . a l . , Keutron Cross Sections,3KL-325»S.B.V.11 S,Suppl.:?oa2 (1966)

Justification> For assay of U and ?u in fuel elements from fÍ3sion product ^ -radiation.

56-Ba-14O Half-Life II . 1 $> IÂS ôkvortsov and îiiller

(US3R)

Comments: Different values are quoted in the literature.Determination to within 1 ^ is required.

Status: H.G. Ousev,"Protection against ¿f-radiation from fission products", (Manual)

Moscow, Atomizdat (1968).

Justification: For assay of U and Pu in fuel elements from fission product / -radiat ion.



Reaction Type
Heq,.IIo. Target Quantity Variable Pr ior i ty Incident Energy $ Accuracy Lab/Or*;. RequBstorjCoer-ientSjetc. Yasr

56-3a-14O a"(n,v) III Thermal; 0.06 eV 5 ^ IAS äkvortsov and l ü l l e r 7C
• (USSR)

Cororoents: •Determination to •within 5 Í» required.

Status» Data unknown.

Justification: For assay of U and Pu in fuel elements from fission product j^-radiation.

57-La-14O Yield of IX 1 jS IAS Zkvorisov and Killer 7G
Jf-quanta per (üSSB)
0-decay event

Co.~irsr.ts: different values ar<a quoted in the l i t e r a t u r e . Seterainatxon to Ti ta in 1 y¿ i s requirad.

Status: y.G. Gusev, "Protection against / - r ad i a t i on fron f iss ion products", (ilar.ual} '
Jioscow, Ato.nisdat (1963)Moscow, Ato.nisdat (¿963) . j ,

Jus t i f i ca t ion : For aasay of " and Pu in fuel elements froœ f iss ion product ¿ ' - radia t ion . •

58-Ce-144 Kalf-Life II 1 JÍ IAB C-cvortsov and Miller Ĉ
(US3K)

CoCTTientst i i f f e r en t values ar-^ quc-ed in the l i t o r a î a r e . 2)etersiination to within 1 'î i s requi red .

Status: ÎT.G, Guaev. "Proâectior. against y - rad ia t i or. from f iss ion products", (¡iari^al)lIo3Cosf,4.tonâ.sdat{lÇ63}
V.,\. Greahilov e t . a l . , "Products of prompt fissior. of 1^-235,3-233 and ? J - 2 3 9 fro«
0 to 1 hour", luar.ua: ; , üosccw, Atoñrdadat (1969)-

Jus t i f ica t ion : Foi asgay of U ar.d ?u ir. fuel elenents froa f ission product y - r a d i i t i o n .

58-Ce-144 Yield of 11 1 p IAS Skvortsov aai i i i l le r ?0
y-quanîa per (U3S3)
/3-decay event

Consents: Different values are quoted ir. the literat 'jre.Eetornsination to within 1 5& i s
required.

Statust ?;.O. Qusev,"Protection against l / - radiat ion from f iss ion products", f"ar.ual)
Moscow, Atomizdat (l96S). °
S.Hillgr, Kerntechnik, 12, îïo. I l , 465 (197C)

Jus t i f ica t ion; For assay of I* and Fu in fuel elements fron; f iss ion product ¿ '-radintior. .



Reaction Type
Req.No. Target Quantity Variable Priority Incident Energy •?£ Accuracy Lab/Org. Requestor,Co:r.:ne.-îts,etc.

90-Tn-232 (**«> H Se-?hreehold-10 Kev , 0 ̂  3HT(0SS3î) 3rar.bleî;(
AS„ 1 £ (USA)

Comment3•• 4 ir neutron yie ld (including f i s s ion) produced by trenisstrahlung requi red .
Bremsstrahlung converter (preferably Ta) of suff ic ient thickness to 2top
e lec t rons . îieutron y ie ld may be relative"-to S-2 (xv-,n) y ie ld or caj- be a.-solute.

Status ; Gozani e t . a l . , Trails. Ajerie an Sas l .Soe . , JU, 707 (1970) - Relative da ta .
Katz e t . a l . , Canadian J . of Physics, 35,, 470 (1957}•

¿us t i f i ca t ion t To allow non-ies t ruci ive photor.ucleax as3ay of Th mixtures.

90-Th-232 Delayed-N-Y K(t) I S «Threshold-10 Mev 10 fi OET(OSîSi) Bramblatt
A - i < v'USA)
A O « 1 Jb

Q

Conaer.tai Delayed neutron yield produced by bremsstrahlung required.
Sreisstrahlung converter (preferably Ta) of sufficient ihickr.-isa

to stop electrons.Neutro» yield may be relative to D-2 (xi/,n) yield o? cay
be absolute.

Sta tus ; Gozani et a l . 'Prara>Av.erican Vucl .Soc , 1¿, 707 {l97O)-Relative
Xatz e t . a ) . , Canadian J . of Physics, 3_¿, 470 (1957).

J u s t i f i c a t i o n ; To allow non-destructive photonuclear assay of Th mixtures.

9O-Th-232 Fission P(E^, t) III S = 10 Kev 10 ¿ GST (CSÜM/ Braablet
Product . „ e

 q ,¿ (USA)
y( msec-l hour) û ' eO ? l

Commenta; Absolute fissior. product delayed jf-ray yield produced oy breasstrahlung required.
Bremsstrahlung converter (preferably Ta) of sufficient thickness to 3top electrons.
Emergent y-ray energies, S^ « 0-5 - 5'0 xtíev with A Ey« 3 Kev.

Status; Rundquist, Trans. American Hucl.Soc, 13, 74ó (1970) - Preliminary data.

Justification; For non-destructive photonuclear assay of Th mixtures.



Reaction TJype
Req.No. Target Quantity Variable Priority Incident Energy % Accuracy L&b/Orç, ne.jue.stor, Cosiente, etc. Year

90 -Th-232 <̂ (n,f ) I i-15 !£av 5# IKT(TUH) Stegoaann ~~
(FRO)

Commenta : Fission crosa section required to within 5$«

Status; Ben-Savid, IA3A-1C7, 57 (1963) review up to 14 Mev.
Bak et al., IN3C(:iDS)~36/G (I9?l) and J. of the Korean Nuclear Society,
¿, 77 U971).

Justifications Standard for non-àestruotiva assay of spherical fuel elements.

90-Th-232 V Prompt I 1-15 liev 3̂ 6 IKT(TÜE) Stagemann TO

(PRO)

Comaer.tst Average numfcer of procpt neutrons per neutron induced f i ss ion required.

Sta tus ; Bavsy, Nucl. Se i . and Sngin, ¿4_, 345(1972 ) «valuation up to 15 Mev,

lanero et a l . , ISDC(XÎS)-34/G (1972) evaluation to be published ir. Atora o '
Energy Review (1972) "

i

Jus t i f ioa t ion t Standard for non-destruetive assay of spherical fuel elements-

90-Th-232 2elayed-K-Y ?(2 , ) I 1-15 Ksv 5^ IKTfTUH} Stegesaan 70
n (FSO)

Commant3: Delayed neutron fraction, ̂ ¿, required.

Status 1 Krlck et al., NCSAO-31, 156 (1970). Preiiroinary results up to 15 Mev.

Justification; Standard for non-destructive assay of spherical fuel elements.



Reaction Type
Rq.No. Target Quantity Variable Priority Incident Energy $ Accuracy Lab/Org. 3equ©3tor,CoKoer.ts, etc. yoar

348 9O-Th-232 Delayed -Y-)r P(S , ï ^ ) I I 2 and 14 llev 3 5 ^ BKL(OSaa) Kouts
5 (USA)

Cosiments: Accuracy requested refers to relative intensifies of delayed J^-rayc fror r.autror.
ir.d-uced fission for EyT"? alev and 10 tj.aea ̂  T'/zi 1 hour. Absolute ¿'-rcN,' yields
to a factor of 2 also useful.

Statua; R.Chrien. (3NL unpublished) has some data fôr U-235 and ?u-239.
J.'.g. Large and R.J. Bullock, l$C9 IAEA Symposium on Physics and Cberciatry of Fission,
Vienna, p.637 U9&9); presented seise data for U.

Justification; Background effects in assay oí" U-233 - Th-232.

92-U-233 (x/,n) I E » Threshold-10 Kev 10 # OH?(OS:ñí) Srantlett 70

Comstenta: Ueuîron yield (iíicl:din¿r fission) produced by bromsstrahlung required. Brsasstrahlung
converter (preferably ?a) of sufficient thickness to atop electrons- "eutron yield
may be relative to D-2 (xv,n) yield or may be absolute.

Statues Katz et.al., Canadian J. of Physics, 3¿, 470 (1957).

Justifications To allow nor.-deatructive pho'onuclear assay of U-233•

92-U-233 Helayed-K-Y H ( Ï ) I E « Threshold-10 Vev 10 <f> CR?(0S13C.) Brasblet
6 - 1 Jf ( ^

Comments; Delayed neutron yield produced by brensstrahlung required, Brenástrahlunf convertar
(preferably Ta) of sufficient thickness to stop electrons. Neutron yield may be
relative to D~2 (xy,n) yield or may he absolute.

Status; JTo dcta.

Justification; To allow non-destructive photonuclear assay of this SN!i.



fleaction Type
Req.No. Target Quantity Variable Priority Incident Energy $ Accuracy Lab/Org. Hequcstor,Comments,etc V

92-U-233 Fission Product P(Ey,t) II Eß « 10 îîev 10 ft GH?(OS>C.:} 3rarablett 70

msec- 1 hour) ¿ S e - 5 <£ ( l I S A '

Comments: Absolute fission product delayed Jr-ray yield produced by bren:3strar.lur.tr required.
Eremsstrahlung converter (preferably ?a) of sufficient thickness to ?top olectrons.
Emergent y-ray energies, 2^-= 0.5 - 5*0 Mev-with A S * = 3 Kev-

Status; No data.

Justif ication; For non-destructive photonuclear assay of this SÎGÎ.

364 92-U-233 Beiayed-Y-V P(Si,,?^-) I 2 and 14 Kev ¿S > 3KL(C5£:) KOUÏB

Commenta: Accuracy requsatsd rsf'ers to relative intensi t ies of delayed /f—r~jz fron neutron
d i f E > 2 i d 10 ï ^ g T 1 h b l îinduced fission for Ew>2 Jiev and 10*-sec "¿_ ï^-gT 1 hour. Absoluto

to a factor of 2 also useful.

Status? 3 . Chrien, (BÏIL unpublished) has some data for 11-235 and Pu-239«
îî.R. Lart;e ar.d R.J. Bullock, 1?69 I ASA Symposium OR Physics and Chemistry of Fi33ion,
Vienna, ?.&37 {196Ç); rreaented soir.e data for U.

Justification» As3ay of 11-233 fuels .

92-U-234 (xy.n) II 3 = Threshold - 10 îîev 30 # GRT(osVJi) Braisblett

^ AÏ. - 1 *

Commenta: 4r neutron yield (including fission) produced by breiasstrahlung required.
Bremastrahlung converter (preferably Ta) of sufficient thickness to atop
electrons. Neutron yield may be relative to D-2 (xy.r.) yield or ¡ray be absolute»

Status: No data.

Justif ication; Sffect on non-destructive photonuclear assay of U-233 and U-23?.



Reaction Type
Req.No. Target Quantity Variable Priority Incident Energy Ji Accuracy Lab/Crg. Requestor,Consents,etc. Year

92-Ü-234 Delayed-N-Y K(t) III E «Threahold-10 Jiev 30$ CBT(0S13i) Srasiblett 70
(USA)

%

Comments: Delayed neutron yield produced by bremsstrahlung required.
Bremsstrahlung converter (preferably Ta) of ¡sufficient thickness

to stop electrons. ¿Jeutror. yield nay be relative to D-2 (xy.n) yieîà or say
be absolute.

Status; No data.

Justification: Effect on non-destructive photonuclear assay of U-233 and U-235»

Piaaion Product P(3i,,t) III E = 10 l!av 30 % 3RT(03i
Y~V(1 msec-l hour) • A E = c £ '(USA)

Comments: Absolute fission product delayed y-ray yield.produced by. bremsstrahlii.-g required.
Bremsstrahlung converter (preferably Ta) of sufficient thickness to stop electrons.
Emergent Jf-ray energies, Ê .= 0.5 - 5«0 Mev with ¿̂  By» 3 Kev. i

Status: No data. c

Justification: Effect on nor.-destructive photonuclear assay of "J-233 and U-235« '

92-U-235 Fission Product ?(B ,, ) II Thermal ± 1 5 5» LASL^ '.Veisbir. and ïialïor. 70
¿f-ray spectra Absolute yield. (VSA)
and yields.

Coxaents: Fission produot ¿'-ray apectra for ¿f-ray energies, Ey - 0.25 - 5 '-'ev,
and yields (photons/fission - líev - sec) from 1 msec - 12 hours resulting
from thermal neutron fission required. Ge(Li) resolution at 1.2 ilev
should be 2.5 Kev and absolute yields to +_ 15 Í° accuracy.

Status: VTalton and Sur.d, Phya. Hev., 178, 1394 (1969)
Fisher and Sngle, Phys. Hev., 13J,, B796 (1964)
y.C. Ks.ierschein et.al., 195¿ Geneva Conference on Peaceful uses of Atomic
Energy, Vol. 15, 366 (195S).
Better resolution desired. Associate ^-rays with fission products if possible.

Justification: i-.'on-deatruccive assay of U-23*>«



Reaction Type
Reg..Ho. Target Quantity Variable Priority Incident Snerey $> Accuracy Lab/Org. Request or,Consents,etc.

92-U-235 <>(n,f ) I Thermal-15 liev 3# IXT(TUH) Stegemann 70
(PRC)

Comments t Fission cross section required to within 3 ?£.

Status ; Sowerby et a l . , AEHS-M-2497 (1972) simultaneous evaluation froc 100 eV - 20 Kev.
WAH3-4210 T4-1 (1972) recent evaluation for SNDF/B-III l ibrary.
Steen, WARD-TÎÎ-691 (l?69) evaluation from thermal up to 14 Hev.
Boroughs et al«, OA-8854 (1968) evaluation from 0.01 - 10 îîev.

Justification: Standard for non-destrucxive assay of fuel elements.

92-U-235 TT Prompt I Thermal-15 Kev 35C I K T ( T U H ) Stû£:*n:ann 1C
(FRG)

Comaenta: Average nunbor of prompt neutrorss per neutron induced fisaion required.

Savey, Kucl. Sei. and 3r.gir. ., 4_4, 345 (1971) evaluation up to 15 Kev. ,
Mar.ero et al«, ISDC(KDS)-34/G (1972) and to be published in Atomic Energy M

Keview (1972) evaluation up to 15 liev. i->
Mather et al. AWH2-0-55/7I (1971) evaluation up +0 15 liev. •

et al.,QA-335¿(l9ó3) evaluation up to 15 Uev.p 5
Colvin, I969 IAEA Syniposivaa on Physics and Chenistry oí f i s s ion , p . 930 (1969) evaluation
up zo 14 Iîev.

Jus t i f i ca t ion : Standard for non-destructive assay of fuel elements.

92-U-235 Delayed-N-y ?(E ( } I Thermai-15 îîev 5 # IKT(TUE} Stegemann
n (FIÎ0)

Commentât Celayed neutron fraction, ŷ -, required.

Status: Aniel, I969 IAEA Symposiiua ori Physics and Chemistry of Fission, p . 5°9 Ü969);
review from thermal-15 Mev«
Krick et a i . , ÎTA3H-1155. 156(lÇ7O) prel ia inary r e su l t s
à'anero et a l . , INíC(ffls)-34/G (1972) and to be published in Atonic Energy Heview
(1972).

Jus t i f i ca t ion ; Standard for non-destructive assay of fuel elements.



Reaction Type
Req.No. Target Quantity Variable Priority Incident Energy '$> Aocuracy Lab/Org. Requestor,Comments,etc. YS J

92-U-235 Delayed-N-Y ^ II 5 - 1 4 Mev 5 # LÂSL Weisbin and Walton 7.\
B ' (U3A)

Comments 1 Delayed neu t ron y i e l d r e q u i r e d . Data d e s i r e d f o r e x t r a p o l a t i o n t o 15 Mev.

Sta tus« Hunter , LA-3527; e v a l u a t i o n t o 2 . 5 Mev.
Masters e t . a l « , American N u c l . S o c , 1 1 , 179 5 measurements a t 3 and 14 Mev*
Rrick and Evans, P r e l im ina ry d a t a (LASL), 0 . 1 - 6.7 Mev.

Justification: Calculations of moderating assemblies for U-235 assays.

92-U-235 Delayed-N Precursor III Thermal 5 fi FEI îîaksyutenko 7 »
Half-Lives (USSR)

Comments» The half-lives of Hb-92, Hb-93 and Rb-94, 1-139 and Br-88 are anomalous. The
half-lives of these delayed neutron precursors, resulting from thermal neutron
fission, should be measured more accurately - to 5 $•

Status 1 S. Amiel, 1969 IAEA Symposium on Physics and Chemistry of Fission, Vienna,
p . 569 (1969). ..*

Justification; Por interpretation of delayed-neutron data.

92-U-235 Delayed-N Emission III Thermal 5 # FEI Uaksyutenko ,. .
probabilities (USSR)

Comments : The delayed neutron emission probabilities for Rb-92, Rb-93 and Rb-94 are in
contradiction with data from nuclear systematics. More accurate 45 X1)
determinations are needed for these isotopes resulting from thermal neutron
fission.

Status» S. Amiel, 1969 IAEA Symposium on Physics and Chemistry of Fission, Vienna,
p . 569 (1969)-
The emission probabilities quoted by different authors vary by factors of 1.5-2.0

Justification: For the interpretation of delayed neutron data.



Reaction Type
Req.No. Target Quantity Variable Pr ior i ty Incident Energy '/o Accuracy Lab/Org. Requestor,Comments,etc. Y<- r

92-U-235 Delayed-^-/ P(Ei,,T/í) I I I Thermal; 2 Kev 25 # IAK(GfK) Weitkamp
6 (FRG)

Commenta: Delayed fission J^-ray spectra as a function of delay time required. Particularly
interesting for intervals <L 1 sec. Accuracy refers to W'-ray intensities. Errors
of - 50 $> to + 100 1» for T /L acceptable.

Statua ; No data.

Justification? For non-destructive assay of fissionable material by ¿f-spectroscopy of short lived
fission products.

392 92-U-235 Delayed-V"-/ P Í E ^ T ^ ) I 2 and 14 Mev 35 # BNL(OSMM) Kouts
« (USA)

Comments» Accuracy requested refers to re la t ive in tens i t ies of delayed ^ - r a y s from neutron
i d d f i i f % ^ 2 M d 10 ^ ^/2l^ t A b l t iinduced fission for %^"2 Mev and 10 u- sec ̂  ^/z_2l^ tour . Absolute y -ray yields
to a factor of 2 also useful. '

Status; B. Chrien, (BNL unpublished) has some data for U-235 and Pu-239,
ff.R. Large and R.J. Bullock, 1969 IAEA Symposium on Fhysics and Chemistry of Fission,
Vienna, p.637 (1969); presented some data for Ü,

Justification» Assay of U-235 fuels .

92-U-235 (n, y) P^y) I Thermal; 2 Kev 25 JÉ iAK(GfK) Wéitkamp 7C
0 ° (PEG)

Commentst Capture ¿'-ray spsctra required.

Status» Elxperimental determination of P(Ey) for high energy y ' s ( E w ) 2 Mev) result ing from
thermal neutrons nearly completed at Karlsruhe to an accuracy of -505» to + 100$ or
be t t e r . Final report to be published in 1972.
Preliminary data published at 1970 IAEA Symposium on Safeguards Techniques, Karlsruhe,
Vol. 2, p.113 (1970) and at 1971 Ispra meeting on Non-Destructive Measurement and
Identification Techniques in Nuclear Safeguards and at 1972 Berlin meeting of Deutsche
Physikalische Gesellschaft.

Justification» For non-destructive assay of nuclear material ~oy neutron capture v -ray spectrometry.



Reaction Type
r Target Quantity Variada Priority Incident Energy J¿ Accuracy Lab/O-S- Se-;M>str.rtCo=iaents,ec3., y a a r

92-U-235 Fission Wold I 'Pneroial 1 £ 1X2 S.<vorfsov ar.i Ï U I a r ?C
of 55-C8-133 (CSS?.)

Comments: Fission product yield per fission event of 55-C3-133 resulting fro^ thermal fission o:"
U-233 required to within 1 % accuracy. Different values are quoted ;n *,--i literature •

Status« O.A. ?¿iller et.al«, Soviet Atoarás Energy^. 2j\. 28"l »1968)

Justifications For assay of V and ?u in spent fuel elenents by the fiarion pro-ue* y -rays.

92-U-235 Fission Yield II Tneraal 1 # IAB ."-kv¿---sav ar.-i y.il; nr
of 44-RU-106 (USS3)

C0ng.ap.t3» Fission product y ie ld per f i s ión event of 44-8u-106 r e s u l t i n g fror -bor:..al f i ss ion of
U-235 req-iired to witjiin 1 % acouraoy. 3ifferent valuoa a.rs quoted ¿n t>.9 l i t e r a t o r i .

S t a tu s : S. H i l l e r , Kerntechnik, 12_, No. 11, 435 (l?70) ,
I.F« Grechushkina. "Tr.bles showing the corjposi-iion of prompt f i ss :a : ; pr, -us« fr-n v

u-235. U-233 and ?u-239 f i s s i on" , Moscow, Atondadat (1964). -^

J u s t i f i c a t i o n : for assay of 'J and ?u in spent fuel slewonta by the f i s s ion product y - r a y a .

92-U-235 Fisaion Yield 11 Thermal 1 ^ I A3 Jfcvertsov ar.d liillaT T.
Of 4O-Zr-95 (USSR)

Coraments* Fission product yi3ld per fisaion event of 40—Sr-95 resulting Cror- ;her-a! fission ci
U-235 required to Trithin Î ¡í accuracy. Different values are quoted in * -9 l i i e ra t iüö .

Statue 1' Q.A.Miller et . a l . , Soviet Atonic finsrgj-, 22,281 (196?)
R.S. Forsyth et .gl .^ 1970 IAEA Symposium on Safeguards Techniques, iarî "sruha,
Vol. 1, p.521 (1570)
5.Killer, Kerntechnik, Q ^ 'o.ll , 455 (1570).

Justification» For assay of U and ?u in spent fuel elementa by the fission -rrodue„ V*—rays.

92_TJ_235 Fission Yield 1 Thermal 1 i» IAS Sicvortsov ar.â f i l l e r 70
of 55-CS-137 ('J3ÖR)

Comments: Fission product yield per fission event of 55-Cs-i37 result ing frox therraal fisaion
' of U-235*required to within 1 fl> aocuracy. Different values are quoted i: the l i t e ra tu re .

Status: O.A.railer e t . a l . . Soviet Atomic Snergy, 27,,, 281 (1969).
5.S. Forsyth et.^T".. 1570 ÍA3A Simposium or. Safeguards Techr.iq''î3. -'.ari-r^vhe, Vol.1
p.521 (1970). ,
3.Hi i1er, Kern-echnik, 12, Ko. 11, 4¿5 -1970).

Just i f icat ion: Fcr assriV oí' ? ari ?u in sner.í T¡eJ elemenis by ths Îis3i-" prr. ;.ic" >---ra,--s.



Réaction Type
Beq.No. îarget Quantity Variaole Priority Incident Snergy '•% Accuracy Lal/Cvr. xe^aostor, Jonvre.:*5,ecc,

92-U-235 Fission Yield II Thermal 1 $ ÍAE Skvortsov and ill Her
of 56-Ba-14O • (ussE)

Commentst PiBsion product yield per fission event of 56~Ba~14Q resulting from thermal fission of
U-235 required to within 1 $ accuracy. Different values are quoted ir. the l i teratura.

Status» N,0» Ousev, "Protection against y-radiation from fission products", (lïanuai) Llo3cofr,
Atomiadat (I9ó8). *
V.A» Greshilov et.al» t "Products of prompt fission of TJ-235, U-233 a;-.à ru-239 from 0 to 1 hoar".
(Kanual ).Moscow,Atomizdst (19_69)» J« of Inorganic Nucl.Chem., ¿7« 121 {I9c=.}

Justification: For assay of U and Pu in spent fuel elements "by the fissicr. pro.tueu y-r-dj-s.

92~TJ~235 Fission Yield II Thermal 1 % IAS Skvortsov and Miller
. 'TTC-
> . • - • - • •

of 58~Ce-144 (US3Ï.)

Comment3t Fission product yield per fission event of 50—2e-144 resulting from thermal fission of
Í7-235 required to within 1 j& accuracy. Different values are quoted ir. the l i tera ture .

Status» N.G. Cugev, "Protection against ^-radiation from fission pTcdu~:s", (íicmual ) L'OFCOW,

Atomisdat (1968).
S. Ei Her , Kerntechnik, 12_, So. 11, 435 {1970).

Jus&ifioationt For aS3ay of ü and Fi: in spent fuel elements "by the fissia-.i prcduc^ -rays.

92-U-235 (]/,n)Spectra III Ey= ^-8 Kev 1 0 ^ I,S\'0f:0 Fiöhner
v -' • ••-• ;

Comments: Photoneatron spectra with resolved resonances and neutron energ-ios tefweer. 0-100 eV
required. Accuracies refer to shape and absolute values to withi:: 2'*^ accuracy would
be helpful» Photon energy re3clutior: should be better than IOC Kev«

Status: No active work known.

Justification: Needed for the exploration of new techniques for non-destructive asaay whose
potential usefulness is unknown.



Reaction Type
Heg.No» Target Quantity Variable Priority Incident Knergy jS Accuracy Lab/Org. Requestor, :oi2sfcnts,etc. ;-ar

92-U-235 (xy,n) IX S_ •= Threshold 10 # OETwS—i) Src-.bleit "0
* 6 - 10 &v (T;S.;)

&Ee= 1 £

Comments: 4TR0Utron yie ld (including fissior. ) produced by bramsstrahlur.g required. J-airsstrahlung
converter (preferably Ta) of sufficient thickness to stop electrcr .3. Nâ-j* r.":r. yield siay
be re la t ivo to D-2 (xv'jn} yie ld or may t e absolute .

S ta tus : Gozani e t . a l . . ?ra:.3.A=;-ricar. K-JCI .SOC, il_, 707 (1970) - Relative data .
Bcwnari e t . a l . t Pfcys.Rov., 133t 3676 (Î954) - (V»n) data above 7 î i e v .

Jua t l f i ca t ion : For non-deatructive photonucTear assay of This Sîiîî.

52-Ü-235 'Delaj-ed-N-ï If(t} II E =• Threshold 1 0 ^ GHTfOSîîi) 3ra,-bîe*t "0
9 -10 Kev (USA)

A3 e - 1 £

Coacients: Delayed neutron yield produced by breraastrahlung required. 3rens3trahlun¿- conv-Tter
(preferably Ta) of sufficient thickness to stop electrons. Netstroa yield T.«y : j
-.elative to D-2 (xy,a) yield or may bo absolute. ^

Status« Gozar.i e t . a l . , Trana. Ar.erican Sucl.Soc, 13, ?07 (1970)- Helative data. °
- _ _ _ — _ _ _ _ _ _ _ _ _ _ _ _ _ _ j

Just i f icat ion; Por non-destructive photonuciear assay of 1—235.

92-Ü-235 Fission Product P(S^,t) I I 3^= 10 ICev 10 $> 0ST(03MM) 3rasiblett "0
¿— (̂1 msec- 1 hour) A^ = s <3Í (" s¿)

Cor.r.ents: Absolute fission product delayed Jf-ray yield produced by brainsstr«t_lURg roouired.
3rem3strahlung converter (preferably Ta) of sufficient thickness to stop electrons.
Snergent V'-ray energies, Eu» O.5-5»O î2ev with ASv-= 3 Kev.

Status: Rundquist, Trans.Ar.erican "uc l .Soc , iy, 746 (197O)-Pralinin_ry data.

Just i f icat ion: For r.on-de3tructive photonuciear a3aay of th is S5U.

92-U-236 Fission Neutron II One energy above 10 £ LASI. ïteiscin and ï.'altor. TO
Spectrum fission threshold (USA)

Statu3t Parker, AWHE-O-30/64 (1964); evaluation.

Justification: hackçro'ir.d corrections if. U-235 ace.Tt fuel asssy.



Reaction Type
Eeq.No. Target Quantity Variable F r i o r i t y Incident Energy 56 Accuracy L Í - : / C T £ . a?.. et;. :..-,-.,orj..er'.a, a :c- a k;

92-U-236 Delayed-N-y Y 1 3 a n d. 14 May 10 JÉ LA3L Te stir, end ïWi:or ?'
' ("SA)

Status 1 No experimental work to date. Data have been obtained empirically.

Justification; Background correction in U-235 spent fuel assay.

92-U-236 (XY$n) II E =ThresboIá - 30 56 GEI(QSMd) BrjsColezt 7^
9 e 10 Kev (USA)

ÛE - lf>
Q

Comments: 4 T neutron yield (including fission) produced by brens3trahlung requi^ao.
Brems at rah lung converter (preferably Ta.) of sufficient thickness to stop
electrons. Neutron yield may be relative to Ir-2 i-i.y>r\) yield to ¡say ~:e ab-jlute,

Status; No data.

Justificationt Effect on non-destructive photonuclear assay of U-235»

92-U-236 Delayed-N-y 2T(t) III So*Thröshold - 30 j& GBï(OSlûl) Brasolett 7C
6 10 Kev (USA)

A S = 1 #
e j

0

Comments« Delayed neutron yield produced by bremssxrablung required. Sremsstrahj ;ing
converter (preferably ?a) of sufficient thickness to stop electrons. Haut .von
yield may be relative to D-2 (xV>n) yield or may be absolute*

Status» No data»

Justificationt Effect on non-destructive photonuclear assay of U-235«

92-U-236 Fission Product P(Ey, t ) I I I E = 10 Mev 3 0 ^ GHT(G33ftK) 3ram"r,lett 7c
£ , y ( l msec-1 hour) AE - 5 36

6

Commenta: Absoluta fission product delayed y -ray yield produced by brerasstrahlung
required. BremsStrahlung converter (preferably Ta) of sufficient thickness to
stop electrons. Emergent ^ -ray energies, Ey= ö.^-y.Q Mev uriLtfc ASy = 3 "̂a

Status; No data.

Justification « Effect on non-destructive photonuclear assay of U-235•



Reaction Type
Req.No. Target Quantity Variable Priority Inoident Bn«rgy $ Accuraoy Lab/Org. Requestor,Consents,etc fea;

92-Ü-236 -\r Prompt II 1-15 Kev 5 % IKT(TUH) Stegeaann 70
(FRG)

Comments} Average number of prompt neutrons per neutron induced fission required.

Status : Savey, îfucl.Sci. and En^in., 44, 345 (2-971) evaluation up to 15 Mev.
Mañero et a l«, INDC(îIDS)-34/Q (1972) evaluation up to 15 Mev; to be
published in Atomic Energy Review (1972).
Mather et al.., AWHB-O-44/71 ( 1971) evaluation up to 15 ^e

Jus t i f ica t ion ; Standard for non-destructive assay of fuel elements.

92-U-238 flelayed-H-Y P(B . ) I I 1-15 Mev 5 £ IKP(TUH) Stsgeicann 70
R (PRO)

Comments: Delayed neutron fraction, ̂ , raquired.

Statuât Maksyutenko et al., Soviet J. of Nucl. Physics, J.i $°* 2» 189 (1966) j
experiments up to 21 Mev. ro
Krick et al., SCSAC-31, 1% (1970) a

Justificationt Staijdard for r.on-destruetive assay of fuel elements.

92-U-238 <r(n.f ) II 1 - 1 5 Mev jf, IKT(TUH) Steee-mann 70
(PEG)

Comments ; Fission cross section required to within 5$»

Statuât Bak et a l . , IKDC(NDS)-3é/G (l97l) and J . of the Korean Jiuclear Society, 3_, 77(1971)
evaluation uu to 20 Mev.
Silbert et a l . , 3NL-5O298, 112(1971).
Spwerby et a l . , ASRE-M-2497 (1972), simultaneous evaluation up to 20 Mev.

Jus t i f i ca t ion : Standard for non-destructive assay of fuel elements.



Reaction Type
Req.No. Target Quantity Variable Priority Incident Knergy % Accuracy Lab/Org. EB^CSZor,Commentt-,ez-z

417 92-U-238 Delayed -¡f-Y P ( E V , T X ) I I 2 and 14 Mev 3 5 $ BKL(OSMK) Kcvts
* (USA)

Comments» Accuracy requeated refera-to relative intensities of delayed ¿'-rays
from neutron induced fission for B¿-> 2 Mev and lOAsec <??/£ £ 1 hour
Absolute ^-ray yields to a factor of 2 also useful.

Status» R. Chrien, (BNL Unpublished) has some data for U-235 and Pu-239-
fl.R. Large and R.J. Bullock, 1969 IAEA Symposium on Physics and Chemistry
of Fission, Vienna, p.637 (1969); presented some data for U.

Justification; Assay of U fuels.

92-U-238 A/,n)Spectra III Bv^ 3-8 Mev 10 $ lAK(GtK) FrÖhrer
û ' (USA)

Comments; Photoneutron spectra m t h resolved resonances and neutron energies
between 0-100 eV required. Accuracies refer to shape and absolute values
to within 20 56 accuracy would be helpful« Photon energy resolution should
be better than 100 Kev.

Statuât ïïo active work known.

Juatification; Needed for the exploration t" new techniques for non—obstructive assay
whoae potential usefulness is unknown.

92-U-238 (f y>n) II E =Threshold-10 Mev 10 $> GHT(OSMK} rramuiett
11 Al'-Ut <U54)

Commentai 4 T neutron yield (including fisaior.) produced by bremsstrahlung required.
Bremsstrahlung converter (preferably Ta) of sufficient thickness to s'.op
electrons. Neutron yield may be relative to ù-2 \%v,n) yield or may be
absolute.

Statust Gozani et.al.t Trana. American Nucl.Soe«, 13_, 707 (1970) - Relative data.
Katz et. al., Canadian J. of Physics, 3¿, 470 (1957)«

Justificationt Por non-destructive photonuclear assay of TJ.



Reactior. Type
Reo.Ho. Tarjet Quantity Variable Priority Inciaent Energy -/Í Accuracy Lab/Org. Se^er.tor tCoa3ents,eíc. Year

92-U-238 Delayed-X-Y N{t) II 3o=Threshold-10 Msv 10 ?5 GRTÍ0SI2Í) Brar>lett 7;

Corasen »a: Delayed neutron yield produced by brems Strahlung required, ars^cstrahiurr son'- ?rter
(preferably Ta) cf sufficient thickness to stop e lect rons . Xeutror. y i e l i .-.£• t<;
re la t ive to D-2 O^/Jr.) yield or may be absolute.

Statua» Gozar.i e t . a l . , Trar.s. Aff^rioan Kucl.Soc, 13.,7O7 (1S70) - Relative data .

Jvst if iaat ior . ; Por r.or.-iestrv.ctive photonuclear assay of " .

92----23S Fission Product ?ÍSy,t) I I S » 10 îîev 10 je GRT'.CSLC.') ••:==> : a t t "C
V-y ( lasec-l hour) 6 * _ s ^ (USA)

Co^.renta; Absolute JTisaior; produc " delayed y - r ay yield produced by bremsstrahiurv- req-ired.
Brercsstrahlursg converter (preferably ?a) of sufficient thi3kr.es3 to stop -?lac'ro.-.s.
Srr.ergerr. / -^ay energiar., E y= 0.5-5-C îiev with A S y = 3 Her. !

Statua; Rur.d^uist, Trar.s. American .Vicî. S o c , 21» 746 (i9?0)- Preliminary data . o

Jvs t i fi caí i on » î'or nor-desîructivi photonucle.-ir ñse<v-* of Í.T.

412 92-U-233 3elayed-N-ï Vî. i l 5-14 ïev 5 y» LASL Vfèis^ir. a.id V/aiior. 70

Corjients1 Delayed neutror. yield required. Lata desired for extrapolation to 15 Kev.

Status: Kur.ter, LA-3527 i évaluâtior. to 2.5 liev.
Î*a5ter3 et . a l . , «¡re rie an l'::d. Soc, 11, 179 5 r.easureraents at 3 ar.d 14 *.'ev.
-Crick and 2v-;r?. Preliminary data (LAsTTT, 0.1 - 6.7 .'¿ev.

Justification ; Calcula*, ior.s of racáeratinc asse-'oiies for background effects on asssya
of "J-2 35-

92-U-238 ( n , ) / ) P ( 2 y ) I I Thermal; 2 Kev 2? ?i iAK(Gf-C) '.Vei-.kan-:
4 « (?HG)

Cosnier.ts: Capture y -raj' spectra required.

Status: ^0 useful data for thermal or 2 keV incident neutrons known.

Justificationt For non-destructive assay of nuclear naterial by neutron capture » —n,y
spectro-otry.



Reaction Type
ReocHo. Target Quantity Variable Priority Incident Energy % Acc:racy Lab/r.ri-. ?.? iue.;tor. ?-.:-.7.e"::ô,etc

93-Np-237 ö~(n,y) II 0.001 eV-I Kev 3-10 % I.-úí!'GfK) "ischer
0 r - ^ >r -

Comments; Accuracy of 3 $ from thermal - 10 eV needed. Accuracy of 5 $ f̂ , ar.á ?.c s
10 jé (Ü from thermal - 1 Kev.

Status: Paya, (Saclay) has <5~(n«f)» ö"(r.,total) and resonance parameters up *c 2 Kev.
Gavrilov. Atomic Energy, 2S, 362 (1970) up to 10 Kev.
Simons e t . a l . , 3ML-1312~Tl970); Evaluation up zo 20 :^ev.
Brown e t . a l . . Nuclear ?hy3Ícs4 Al56« 609 (1970) data up to 2.2 Kev ana froir.
100 Kev - 2.3 Mev.
Hoffmaa; '.VASH-II36 preliminary data from 25 e? ~ 100 Kev.

Just if icat ion: For burn-up calculations.

93-Np-237 cr(n,f ) I I 1 Kev - 5 ÎJev 10 ̂  I A3 (GfX) Fischer
(?RG)

Comments» Fission cross section required.

Status; Pay a y (Saclay) has er (r;,f ),cy(n, to ta l ) ana resonance parameters up to 2 Kr:v.
Gavrilov, Atomic Energy, 23, 3Ó2 (l97O) up to 10 Kev.
Simons e t . a l . , 5ML-H12 XT?70}? Evaluation up to 20 âlev.
Brown e t . a l , , Huclear Physics, -tl5-f ¿09 (l97O) data up to 2.2 Kev and fro::i
100 Kev - 2o3 Mev.

Just i f icat ion: Por burn-up calculations.

93-ÍÍP-237 <T(n,y) I I I Kev-1) Kev 1 0 ^ iAH(GfK) Pisoher
0 • (PEG)

Comments : Capture cross section required to within 10 $ .

Status: Nagle et a l . . Third Conf. en Neutror. Cress Sections and Technology, Knoxville (U.S.A.),
259 (1971)
Smith et a l . , Iîï-1132 (196$) evaluation up to 15 Mev.

Justification: For ourn-up calculations.



Reaction Type
Req.No. Target Quantity Variable Priority Incident Energy Accuracy Lab/Org. Requestor,Comments, etc 9ar

94-PU-238 II 1 - 3 0 Mev 10

Comments; Fission cross section required.

Status; Silbert, LÁ-410S (1969) and LA-4674 (1971) - Bata up to
Brake, IA-4420 (1970) - Data up to 2.5 Mev.

Justification; For burn-up calculations.

iAR(GfK)
(PRO)

ev

Fischer

94-PU-238 II Thermal-10 10 IAR (OfK)
(FRG)

Comments t Capture cross section required.

Status; Sileert et.al»., KC3AC-31 (l97O). Preliminary data from 10 - 100 Kev.
Young, îîuoleaT 3ci. and Bngin., 3£, 3^5; resonance parameters to l?0 eV.
Silbert e t . a l . , WA3E-1124 (l9óS): 30 eV - 1 Mev preliminary.
Sunford e t . a l . , NAÀ-JR-1227I (1967); evaluation from thermal to 10 ?¿ev.
Hinkelmann, KPK-II86 (1970); evaluation from thermal-10 Mev

Justification; For burn-up calculations.

Fischer 70

i



Reaction Type
Eeq.No. Target Quantity Variable Priority Incident Energy f> Accuracy Lab/Crjj. Requestor, Comeres, etc

94-FU-233 (n. y) P(2 y) II Thermal? 2 Kov 25 ?S IAK(GfK) Seitkan?
<> « (FEG)

Coag.ents: Capture X-ray spectra required«

Status*. No useful data for thermal or 2 keV incident neutrons.

Justification: Fer non-àestructive assay of nuclear material by neutron capture y-ray spectrosetry.

94-PU-238 F i s s i o n Yield I I S y » Threshold - lOKev 1QJ6 C20HI Markov
and 0 (ussa)

<r( y, f)
Corr̂ sr.ts; The energy dependence (as a function of incident £ energy) of the fission fra.rr.ent

yield (and fission cro3s section) resulting fron %• -induced fis3ior. is required to
within 10 56.

Status: Data unknown,

Justification: For photonuclear assay of PUT

94-Pu-2io (y,n) I I S - Vhreshold-10 L'ev 10/í GSOHI Karkov
6 (USSR)

Connients : The energy dependence (as a function of incident y- energy) of the neutron yield
resulting from Y irradiation is required to within 10 jS.

Status; Data unknown.

Justification: For photonuclear ^asay of Pu.

94-PU-239 Delayed-::-'/ Sr^ IX 3 - 1 4 - ev 10 fi LASL -Veisbir. ana V/slton

Gonur.er'.ts: Delayed neut ron y i e l d r e q u i r e d . Tata d e s i r e d fo r e x t r a p o l a t i o n to 15 ^a%-.

S t a t u s : Masters e t . a l . , American Nuc í .Sos . , 11 , 179; measurements a t 3 and 14 Kev.
ilaksyr.tenko, 1C3-1,2S6; n:eas:rernont a t 3 .3 and 15 !.!ev.
P e t r z a k , Atomic Energy, 11., 539.
Krick rt?.i îvy.r.c, P re l iminary -iata (LASI-), 0 .1 - 6.7 ,Vev.

J u s t i f i c a t i o n : C-i lcuîét ions of ¡r.oderatir.g assembl ies for Pu-239 assa ,v 3 .

73



Reaction Type
Eeq.No« Target Quantity Variable Priority Incident Energy % Accuracy Lab/Org. Kequar.tor, Correer.ts,etc Year

94-PU-239 (n, y) P(S V ) III L'heraal-100 aV See Comments LASL̂  "/fcî bin and '.7aîton ?C

Spectra ar.d 3, ,>1.2Kev 'U S A / >

Yields <•>

Corr.sntsi Capture ¿r*-ray spectra ar.d yields oí Jf-rays per capture required to«s.2G ví a-curacy,
for ^--rays of ensrsy 7 1.2 ¿lev. Ge(Li) resolution at 1.2 l'.ev should be 2.5 r>v.

Status; Jurr.ey, LASL (19~O) Progress report-see also BNL-50276,152 ( l °?0) . Recent cata for thernal
neutrons! ^"-ray spectra frorri 3 - 6 Vev.

Jus t i f ica t ion; Development cf r.ev; ?Î-:-239 assay technique.

94-PU-23S ( " M V ) ? i s if) I : Thermal; 2 Kev 25 5¿ I AK V/eitkaip 70
4 û (¿fK)

Coaaents; Capture •/ -ray spectra required.

Statua; Experimental determination of ?(E¿) for high energy % ' s (S¿72 -.:ev) resulting fros thernal ar.¿
2 Kev (scandium filtered be¿Ti) neutrons nearly cospleted at Karlsruhe to an .'.ceuracy of -5C$ to
+ 10C/S or t e t t e r , "irai report :o be published in 19 72. Preliminary data pull: she-i at 1970 î ¿SA
Sy¡rposiuR>. er. Safe^-.ards Tec'.-.r.iqueo,Karlsruhe, Vol.2, p.113 (l9ÎO) and a' 1P7I Ispra ¡r.setin^ on
Îîon-Destrucîive '.tesiaureT.er.t and Identification Techniques in Kuslear Scfeguards r̂id at 1572 ,
Berlin r.ee'.ir.g cf leutsche Physikalische Gesellschaft .Also preliminary data of J:rne.ytB2."I.-5O276. u ,
152 (1970). ^

Justif i^tion: For non-destructive as>ay of nuclear material by neutron capture v -ray sp^ctroir.etry.

44S 94-?u-239 Fission Product ?(2 ~) II The real + 15 p L.-.SL '/.Vislin and '.Vnltos 7--
¿'-ray spectra Abnolute Yield (USA)
and yields

Cotr.r.er.ts; Fission product y-ray spectra for )f -ray energies, Sy = 0.25-5 ».ev, ar.d yields
(photons/fission-.^ev-sec) from Ir.sec - 12 hours resulting- fron; thermal neu'ror. fission
reauired. 3e(l.i) resolution at 1.2 '.lev should be 2.5 Kev ar.d acsolute yields :n
+_ "i Jifa accuracy.

Status; '.VsUori and 3-irj, Phys. Rev., n 3 , 1394 (1969)
Fisher ;ir.i En?le, Phys. Rev., 134, 379' (19Ó4)
y.C. r.-r.i e.-;33heir:. 1955 Geneva Conference on Peaceful Uses of Atomic Energy,
Vol. 15. 366 (¡953).
Botter resolution denired. Associate V-:zys with fission products if possible.

Justification; :ior.-de5tructive ass-.y of Pu-225«



Reaction Type
Heq.No. Target Quantity Variable Priority Incident Energy # Accuracy Lac/Org. Requestor.Comments,e:c ar

448 94-PU-239 Delayed -V-Y P(E,/,T)£.) I 2 and 14 Mev 35 % EHi.(0312/ ) Kouts ?
0 Ä (USA)

Comments: Accuracy requested refera to relative intensit ies of delayed ¿f -rays from
neutron induced fission for E^y-2 ?,;ev and lOitsec 2[ T>^ 2f 1 hour.
Absolute if -ray yields to a factor of 2 also useful.

Status: R« Chrien, (3NL Unpublished) has some data for U-235 and Pu-239•
N.R. Large and R.J. Bullock, 1969 IAEA Symposium on Physics ana Chemistry of
Fission, Vienna, p.637 (1969); presented some data for U.

Justification: Assay of Pu- fuels.

94-Pu-239 Fission ïield I Thermal 1 # ÏAE Skvortsov and X±l:ar 0
of'55-Cs-137 (USSR)

Comments: F iss ion product y i e ld per f i s s ion event of 55~Cs-137 r e s u l t i n g from thermal
f i s s i o n of Pu-239 requi red to v/ithir. 1 $ accuracy. Different values are quoted
in the l i te ra ture .

Status: O.A. Miller e t . a l . , Soviet Atomic Energy, 27., 281 (1969 )•
R.3. Forsyth et .al .« 1970 IAEA Symposium or. Safeguards Techniques, Karlsruhe, ;

Vol. 1, p.521 (1970)
S.Killer, Kerntechnik, 12, Ko, 11, 485 (1970 )

Justification: For assay of U ar.d Pu in spent fuel elements by the fission product J'-rays.

94-PU-239 Fission Yield I Thermal 1 $ I AH okvortsov and M l 1er ~0
of 55-CS-133 (-JSSB)

Conments: Fission product yield per fission event of 55-Ss-!33 resulting from thermal
fission of Pu-239 required to within l'% accuracy. Different values are quoted
ir the literature.

Status: O.A. Killer et.al*, Soviet Atomic Energy, 27_, 2Ö1 (1969).

Justification: For assay of U and Pu ir. spent fuel elements by the fission product A^-rays.



Reaction Type
Req.No. Target Quantity Variable Priority Incident 2nergy % Accuracy Lab/Org. Requestor, Coir¡!r.er¡tst e tc . Y:-ÍT

94-PU-239 Pission Yield II Thermal 1 $ IAE Skvortsov and Miller "0
of 44-RU-IO6 (USSR;

Comments; Fission product y ie ld per .fission event of 44 Ru-10ó r e su l t i ng from thermal f i ss ion
of Pu-239 required to within i $> accuracy. Different values are quoted ir. the l i t e ra turec

Status; 3 .Hi l le r , Kerntechnik, 12, Ko. 11 , 485 (1970)
I.P« Orechushkina, "Tables shoving the composition of prompt f iss ion products fron¡ U-235»
U-238. and Pu-239 f i s s ion" , Moscow, Atomizdat (1964;.

Ju s t i f i c a t i on ; For assay of U and Pu in spent fuel e lesents by the f i ss ion product y*-rays.

94-PU-239 Fission Yield II Thermal 1 f> I A3 Skvortsov and f i l l e r ~0
of 4O-Zr-95 (USSR)

Comments; Fission product y ie ld per f i s s i o n event of 4O-Zr-95 r e s u l t i n g from thermal f i ss ior .
of Pu-239 required to within 1> accuracy. Different values are quoted in :he l i t e r a t u r e .

S t a t u s ; O.A.Miller e t . a l . , Soviet Atomic Snergy, 27, 2Ö1 (1969).
R.3 . Forsyth e t . a l . , 1970 I.-ISA Symposium on Safeguards Techniques, Karlsr ;he. Vol. 1,
p. 521 (1970). * '
S. Hiller, Kerntechnik, 12_, No. 11, 485 (1970), ^

Justification; For assay of U and Pu in spent fuel elements by the fission product V -rays. i

94-PU-239 Fission Yield II Thermal I $ IAS Skvortaov and Miller
of 56-Ba-l4O (USSR)

Comments ; Fission product yield per fission event of 5^-3a-14O resulting fror, thermal fission
of Pu-239 required to within .1 fo accuracy. .Different values are quoted in the literature»

Status; N.G. Gusev, "Protection against V -radiation from fission products," (l.anual)
Moscow, Atomizdat (i960).
V.A. Greshilpv et.al.. "Products of prompt fission of U-235» vJ-238 and Fa-239 from
0 to 1 hour", (Manual}, Moscow, Atonisdat (1969).
J. of Inorganic Nuol.Chem., 2_7, 121 (1965)

Justification; For assay of U and Pu in spent fuel elements by the fission product Y -ra¿.'s.



Reaction Type
Req.No. Target Quantity Variable Priority Incident Energy $ Accuracy La'o/Org. n-j 3 .eá" or, Cernent s, etc ar

94-PU-239 Fission yield II Thermal 1 i° I At
of 58-C0-I44 (USSR)

Comments; Fission product yield per fission event of 58-Ca-144- resulting from thermal
fission of Pu-239 required to within 1 $> accuracy. Different values are quoted
in the literature.

Status: N.G. Ouaev,"Protection against y-radiation from fission products", (Var.uai)
Moscow, Atomizdat (i960).
3. Hi] 1er, Kerntechnik. 12, No. 11, 4?-5 (1970)

Justification: For assay of U and Pu in spent fuel elements ~oy the fission product y-rays.

94_Pu_239 (V,n) Spectra III 2^= 5-3 STev 1 0 $ iAK(CfK) I'rShr.er
r (PRO)

Comments; Photoneutron spectra with resolve! resonances and neutron energies between
0-100 eV required. Accuracies refer to shape and absolute values to TO.thin 20 $
accuracy would be helpful. Photor. energy resolution should be better tha;i ICO Xev.

Status: No active work known.

Justification: Needed for the exploration of new techniques for non-destructive assay v/hase
potential usefulness is unknown.

94-PU-239 (X/tn) II £ =Threshold-10 ¿iev 10 % 3ET(0S:.-li) Brambieti

Conrnents; 47t*neutron yield (including fission) produced by crerrsStrahlung required.
Bremsstrahlung converter (preferably l'a) of sufficient thickness to stor
electrons. Neutron yield may be relative to D-2 <XYjn) yield or may be absolute.

Status: Gozani et . a l . , Trans. American Nucl. Soc, J3» 707 (1970) - Relative data.

Justification: For non-destructive photoraiciear assay of Pu-239«



Reaction Type
Req.Ko. Target Quantity Variable Priority Incident Energy j£ Accuracy Lab/Org, Hequejt or, JvrT.er.ts.etc. Year

94-PO-239 3e:ayed-N-Y K(t) II S «Threshold- 10 j6 CRT(US^) I-ranblott 70
e 10 îiev (USA)

A 2 e = 1 *

Cornaients; Delayed r.eutron yield produced by brerasstraaiuns required. 3remssirahrung
converter (preferably Pa) of sufficient thickness to stop electrons. Neutror.
yield may be relative to 3-2 (Xi/,n) yield or nay be absolute.

Status» Oozani e t . a l . , Trans. American "ucl. Soc, ¿3, 707 (1970) - Relative data.

Justification: 7or nor-destructive phcton>¿clear assay of Pu-239«

94-PU-239 P los ion F(3y,t) II 3 - 1 0 r.ev 10 yJ GE?(OSÎ£-) íroirciott
Product * (USA)
y-y(lnsec-l hour) m^ii-

Gonnerstst Absolute fission product delayed }f -ray yield produced by g
required. 3rorasstrahlung converter (prefara^ly 7a) of sufficient thickness
to stop electrons, emergent V*—ray energies, î / = O.p—5»0 !-'ev with A S>= 3 Vav.

Status; Rur.dqcist, Trans. Ajerie an .\";.cl. 3oc , 13, 74^ (1970) - Preliminary asta. ^ •
— — » — — jj.

Jus t i f ica t ion; For non-destructive photor.uolear assay of Pu-239- I

94-FU-239 Delaj'ed-y-V ?(S ,T/i) Til Thermal ;2 Ksv 2 5 ^ lAK(GfK) We i'.karr.;. 70
S f • (F3G)

Corjr.enta: Belayed fission ^ - ray spectra as a function of delay tinie required. Par:ic;.".arly
interesting for intervals <C1 s e c Accuracy refers to V -ray intensitier.. Errors
of -50 f> to + 100 "fa for 7 \ accaptable.

Status; Ho data.

Justification; For non-destructive asôay of fissionable material by ^ -spectroscapy c* short
lived fission products.

457 94-PU-240 Delayed-N-Y Y1- II 0.75-14 Xev 20 ?í LASL »Veisbir. ar.d Walton 70
(U3A)

CoiKser.tst Delayed neu t ron y i e l d r e q u i r e d . Data d e s i r e d fo r e x t r a p o l a t i o n t o !;• !iev.

S t a t u s ; Runter , I.A-352S (19Í>3); e v a l u a t i o n up to 2 . 5 î.'.ev.
Diven, 196I IAEA Syrsposiux. on Physics of i a s t and In t e rmed ia t e Reac to r s , Vie.-., a,
Vol . 1, p . 149 (1961) . flata a t ó .3 l e v .

J n s t i f i c r w i c : : : C-ilcsl.- . t iors of r.oácra'.ir..^ assembl ies fo r ?u ass-VS of s:¡er.t f - . e l .



Reaction Type
Re^.-'Co. Target Quantity Variable Priority Incident Sr.ergy £ Accuracy La"=,'Cr.-j. ?.c-qus.--.or.Co-Te.-.i.s,e-.;. ve ;r

94-?u-240 2ecay Heat II 0.2 }£ ALX2:: ¿-r.r.eider
(F?.G)

Comment3t Specific decay heat, in e .g. 7/att9/eramir.e required. Percentage of heat
carried-off by long—range par t i c les (x-rays,^—rays) would be useful .

S ta tus : Uncertainty determined cy ha l f - l i f e - moat recent rr.a asure me nt by ftokuchs-gv. .At-anaya
Er.erg., (u_ 74 (l?59) - T 4. * 6620 +_ 50 years . This y i e ld s , with Ç^ = ??í5.3 ¿ 0.7 V:e7.
the decay heat of 7.COS ^ O.?6 # cilli ' .Vatt3/ gra.-r.me.

Jus t i f i ca t ion ; 5'or c al cri T.C t r i o Pu ds terrsi nation.

462 94-?u-240 delayed-V-V F(Sv.TJl) II 2 and 14 «ev 35% 3îiî.(03r:} î.outs
J ' ô (USA)

GoTr.aer¡t3t Accuracy requesteá refera to re la t ive i n t ens i t i e s of delayed ^-lays fres
neutron induced i'issicw for E%y 2 "av and 10^300 2T T>j, "2; ^ hour.
Absolute y -ray yie lds to a factor of 2 also useful .

Status: H. Chrier., (ïML Ur.pMblished.t has sosie data for U-235 and Pu-239-
K.P.. I.ar ~e ar.l P. J . Suit oc'<•:, 196? ÎA2A. üy^nposiun; on Physics and Chemistry of
Fission, Vier.na, p- 637 i'-5iv)< presented so^s data for U.

Jus t i f i ca t ion : Assay of Pu fu&ls.

94-?u~24O (x / ,n ) II Z =Thrsahold-10 ^ov 10 % GRT(03^) Sramtlatt

* A Î - 1 S S (ÜSA)

e
CoaT¡ent3: 4 TT neutron yield (including fission) produced by brcTnsstrahlung require!-•

Brensstrahlung converter (preferably Ta) of sufficient thickness to 3top electrons«
Neutron yiei.i :s:;y be relativ« to Z-2 \.iy,n) yield or roa-- be absolute.

Status? Ko data.

Justification: 2ffcct en :ion-fiestruct i ve photonaciear assay of ?u-239»

94-?u-24O 2alai-ed-:c-r .Vit > II S =:hrs3hold- 10 Kev 10 # GS?{OSrJ> franblet t . 7r
forjt^lCC sec ^ ^ = j ^ (L'3A)

Corner.ta: Eelayed neutron yield produced uy breissstrahlung required. Bremaatrahlung converter
(preferably Ta) of sufficient thickness to stop electrons. Ueutror. yield sa;.' be
relative to D-?. ixv,r.} yield or may cc absolute.

Statua: lio data

Justification: Effect on non-destructive photorwclear assay of Pu-239.



Reaction Tyj>e
Req.No. Target Quantity Variable Priority Incident Energy $ Accuracy Láb/Org. Requestor, Comments,etc.

94-PU-240 Mission Product P(Ey>T) II E = 10 Mev 10 J& GRT(OSMàï) Brambiett
V-Y (imsec-SF « A E = 5 * ( U S A )

background} e ; ?

Comments; Absolute fission product delayed Jf -ray yield produced by bremsstrahlung required.
3remsstrahlung converter (preferably Ta) of sufficient thickness to stop electrons.
Emergent V -ray energies, 2y= 0.5 - 5»O ?5ev with AEv= 3 Kev.

Statust No data.

Justification : Effect on non-destructive photonuclear assay of Pu-239»

94-PU-240 (n, Y ) P(Ey) II Thermal ; 2 Kev 25 # IAK (GfK) VeLvkamp
0 ° (FHG)

Comments: Capture y -ray spectra required.

Status : Ko useful data for thermal or 2 keV neutrons.

Justifcation: Por non-destructive assay of nuclear material by neutron capture y-ray speotrometry.

471 94-PU-241 Delayed-N-lf Y"̂  III Thermal - 14 Mev 10 % LASL Weisbin and Waltor.
D (USA)

Comments; Delayed neutron yield required. Daôa needed for extrapolation to 15 üe

Status : Only work at thermal energy. See Keepin Nucleonics, 20, 5, 150 (19Ó2).

Justification» Calculations of moderating assemblies for Pu assays.



Reaction Type
Req.Ko. Target Quantity Variable Priority I n d e n t Energy JÍAcouxacy Lab/Org. Requestor,Comments,etc

94-?u-241 (f(n,Y) II Thermal - 30 Kev 3 Í» IAH(GfK) Fischer TO
6 (FRG)

Comments» Capture cross section or alpha (oO required» Accuracy to 3 Í 1» eta (t?)>

Status; Yiftah, IA-1152 (1967); evaluation O.I eV - 15 Kev. This evaluation being revised.
Sxith, WASH-1136, 70 (1969)' evaluating for ENDF/B library.

Justification: Por burn-up calculations.

94_pu_24l Alpha <T (r\.X) I I 1 Kev - 2 Kev 20 $, lAH(GfK) Fischer 70

erln,t) (FRG)

Connents: Alpha (<r(n,y)/G"(n,f )) needed but capture cross section would be equally useful.

Status: Davey, 1970 IAEA Conference on Nuclear Data for Beactor3, Helsinki, Vol. 2,
p. 119 (1970); review paper 100 Kev - 10 Kev.

Justification: For burn-up calculations.

94-PU-24* Decay Heat II 0.5 1> ALKE1Î Schneider 70
(FRG)

Comments: Specific decay heat, in e.g. Watts/gramine required. Percentage of heat carried-
off by long-range particles (K-rays, V'-rays) would be useful)-.

Status: Uncertainty aiainly determined by average ß-energy therefore direct calorimetric ineasurenier.t
of decay heat made by Petting, Phys.Rev., 168, 1388-result was 3.62 + 5*0 # œilliwatts/graœme.

Justification: For calorimetric Pu determination.

94-?a-24: Fission Yield II E y= Threshold-10 ;;ev 10 JÍ 020HI Karkov ?i
and ° (USSR)

o-(jf.f)
Coaaienta : The energy dependence (as a function of incident ft energy) of the fission

fragment yield (and fission cros3 section) resulting from V -induced fission
is required to within 10 56.

Status: Data unknown.

Justification: For photonuclear assay of Pu.



Reaction Type
Req.Ko. Target Quantity Variable Priority Incident Energy ?£ Accuracy Lab/Org. Requestor,Comments,etc. Year

94-PU-241 (V'.n) II Sj« Threshold-10 Mev 10 4, G20HI Karkov ?]
4 (USSR)

Co:?..T.ents: The energy dependence of the neutron yield is required to within 10 % for
%-irradiation by y-rays of different energies.

Status: Data unknown.

Justificationt For photonucleex assay of ?u.

94-?u-2¿l Fission III Thermal 5 Í& IA3 Skvortsov ar.d V.i3 ;sr 70
Yield of Ce, (U332)
Cs,Zr and P.u?
isotopes
CoT.r.er.t3; The fission fragment yield of Ce, Cs, Zr and Hu fission products for fission

by thermal neutrons is required to within 5 7»« t

Status; Jata unknown. ^

Justification; For assay of U and Fu in fuel elements by rae arts of the fission product ¿f-radiation. '

94-PU-241 Delayed -V-V ?(3y,T V, ) III Ihanaai ; 2 Kev 25 i> 'AK(GfK) 7.eitlcar.t! 71
0 ' ö (PHC)

Coansnta: Delayed fission j£* -ray spectra as a function of delay tine rsquiredc Particular!;- in-
teresting for intervals <1 ssc. Accuracy refers to £ -ray intensities. Srrcrs o;
- 50 i» + 100 # for T y^ acceptable.

Status: No data.

Justification; For non-destructive assay of fissionable material by ^ -spectrosccpy of short-lived
fission products.

94-PU-241 (iCv.n) III S = Threshold-10 2Jev 3 0 ^ GBT(GS£i) rrarablett T

Commentst 4 TT neutron yield (including fissior.) produced by bremsstrahlur.,- reqaired. 3reo;s-
strahlung converter (preferably ?a) of sufficient thickness to 3top electrons.
Neutron yield ra:<y be relative to D-2 (ti/,n) yield or may be absolute.

Status; ?Io data.

Justification; Effect on non-destructive photonuclear assay of Pu.



Reaction Type
Req.Koo Target Quantity Variable Priority Incident Snergy ^Accuracy 'i.ac/drs. Reque;--. jr.

94-PU-241 Delayed-N-Y îi(jt} I I I Eo = Threshold - 10 Mev 3 0 $ GHT(üS.Mv:) •: ran-lev,

AS = 1 ^ ( U 5 A )

Comments; Delayed neutron yield produced by bremsstrahlung required. Breriîsstrahlung converter
(preferably Ta) of sufficient thickness to stop electrons. líeutron yield may Ive
relative to D-2 (xKn) yield or may be absolute.

Status; No data.

Justification: Effect on non-destructive photonuclear assay of ?u.

°4-Pu-241 Fission P(3 / }t) III E » 10 iiev 30 fa GaT(03Kâ)
Product 0 . % f (VSk)
^(mseo-1 hour) û a e = 5 ;o f

o

Comments; Absolute fission product delayei V-ray yield producad by 'crezssiTsiilurig z-a^vl red.
Bremsstrahlung converter (preferably 7a) of sufficient thickness to stop t-Iaeurcns.
Emergent y -rajr energies, 2y= O.5-5«O Mev vrLth A S y = 3 Kev.

' Status; ¡io data«

Justification; Sffect on non-destructive photonuclear assay of Pu.

94_pu_24l cjr(n,f) II Taermal-10 i!ev 3-10 ?Ê lAfi(OfK) Fischer
(?RG;

Comments; Fission cross section required. Accuracy to 3 ^ fro¡r¿ thermal to 10 eV; and -.o 10 "fa
from 10 eV to 30 Kev? and to 5-1C ?5 from 30 Kev to 10 Kev. Ratio to U-235 or F Î - 2 3 9
fission croas sections would be useful.

Status; Jame 3, ASRE-H-6676 (1971); evaluation from thermal to 20 eV; see also ASHB-T.T-2.'; 5? (Rev.,'
evaluation to 20 Kev.
Kappe 1er, 1970 IAEA Conference or. Nuclear Data for ?.eactor¿>. Helsinki, Vol. ?, p»7~ ("..?"'*'•
Ratio to <5"(n,f ) U-235-
Blons et .al» 1970 I>iSA Conference on Nuclear Data for Reactors, Helsinki, Vol. 1, p.4óp
(1970). Data from 1 eV to 3 Kev.
Smith e t . a l . , IN-1407, 57 (1970;; evaluation for EÎIUP/E l ib rary .

Jus t i f ica t ion; For burn-up calculat ions.



Reg.No. Target
Reaction Type

Quantity Variable Priority Incident Energy Accuracy Lab/Org. fiequestor,Consents,etc. Year

94-ÏU-241

94-PU-242

II Thermal ; 2 Kev iAK(GfK)
(FfiG)

Weitkaœp 7C

Concents; ' Capture y -ray spectra required.

Status; Experimental determination of P(Ev) for high energy ^ 's (E ¿J 2 Mev) resulting
from thermal neutrons nearly completed at Karlsruhe to an accuracy of -50 $> to
+ ICO ,£ or better. Final report to be published in 1972.
Preliminary data published at 1970 IAEA Symposium on Safeguards Techniques,Karlsruhe,
Vol. 2, p. 113 (1970) and at 1971 Ispra meeting on Kon-Bestructive Measurement and
Identification Techniques in Nuclear Safeguards and at 1972 Berlin meeting of Deutsche
Physikalische Gesellschaft.

Justification; For non-destr'ictive assay of nuclear material by neutron capture J*-ray spectronetry.

III Thermal;2 Kev 25 iAK(GfK)
(FRG)

Weitkamp 70

Consents¡ Capture y -ray spectra required.

Status; Ko useful data for thermal and 2 Kev neutrona.

Justification: For non-destructive assay of nuclear material by neutron capture v -ray
spectrometry.

473 94-PU-242 Dolayed-N-y III 3 and 14 Kev 20 f, LASL
(USA)

Coranents: Delayed neutron yield required.
Status; V.o data.
Justification; Calculations of moderating assemblies for Pu-assays.

Weisbin and Walton 70

95-AD1-241 <T(n,f) I I 20 Kev - 10 itev 10 iAR(CfK)
(FRG)

Comments ; Fission cross section required to 10 $ accuracy.

Sta tus ; Sealer e t . a l . . Nucl.Phya., A9_6, p . 605; 20 eV to 1 Ifev da ta .
HJrVrelaann, KKK-II66 (1970 ) ; evaluation to 10 JSev.
:Jriva> e t . a l . . i::DC(CCP) - 3/Uf p .6 (]97O); from 8 Kev to 3.3 M

MshXin, IKL'C (COP) - 7/U, p . 23 (1970); from 440 Kev to 3-6 Xev.

Justification; Por burn-up calculations.

Fischer 70



Req^No. Reaction Type
target Quantity Variable Pr ior i ty Incident Energy c£> Accuracy Lab/Org. Requestor,Co-ji-er.ts,etc. Year

95-Am-241

95-Am-241

I I Thermal - 10 Mev see
Comments

iAS(Gfif)
(FRG)

i«i s caer

Comments» Capture cross section required to accuracy of 10 'fa from thermal to 1 Kevj accuracy
of 50 ia from C& 100 eV to 300 Kev and accuracy of 20 - 30 jS from v̂, 100 Kev to 10 Mev<

Statusi Dovbenko et.al.t INDC(CCP) - 9/u, p.? (1970); Thermal value.
Hinkelmann, KFK-1186 (1970); evaluation.
Jungclaussen, Izv. Akad. Nauk SSSR, 33» 695 (1969)
JFlerov et.al», Hucl. Phys., Á102, 443~Tl967).

Justification? For burn-up calculations.

Fission
Yield and

i i E ̂  = Threshold-10 Mev 10 $> GEOHI
(USSR)

Markov

Comments : The energy dependence (as a function of inc ident Y energy) of the f i s s i o n fragment
yield (and fission cross section) resulting from ¿'-induced fission is reauired to
within 10 <$>,

Status; L. Katz et .al«, 1958 Geneva ConifVôvice on Peaceful Uses of Atomic Energy, Vol. 15»
p. 186 (1958).
Yu.P. Gangrsky e t . a l . , Soviet Journal of îîuclo Physics, 1]_, 54 (l97O)

Justification: For photonuclear assay of Pu.

70

ty.n) I J Threshold-10 10 GEOHI
(USSR)

Markov 7i

Comments: The energy dependence of the neutron yield i s required to within 10
for V- i r rad ia t ion by V-rays of different energies.

Status; Data unknown.

Jus t i f ica t ion ; For photonuclear assay of Pu«



INTERNATIONAL ATOMIC ENERGY AGENCY

INTEROFFICE MEMORANDUM

7O . Mr. J . J . r>?}'nic!t
••<i • ' • ' v « r
Unclear D:'.ta flootion
Division of H'̂ Knarrh and

Laboratories

Through: far. h1. Lópt.".-,-M«ur.h'.jro
Director
Division of Dovelopmn

From: Mr. A. J . Walieura /
Mr. S. SsnaUuii ->
Mntiiodis & 'techniques Section
Division of Development

Ha¿- W ' P

OUR R C F . :

Y O U H R lî F . i

SUBJECT : I n t e r n a t i o n a l Romir-n 1: Ir,;; t of Tluoloar Dat?. îïaerltid fo r
S«ff.'iTU'irafj L".:yc'Lon:-.-.'iiT. l 'urrostia

V/e havn reoeivod your lato:;t l i s t , «onprisiiiiî about 124
requests from the USA, U'JSR arm the Peder-nl. H«pubii c of
Germany. Ihe inrmorn.prium aoRompynyinK tho l i s t a»:ti tho entriß«
under the i torn 'Justification' helped us to form a clearer
picture n« to why cort;<in nucloar dnta are i'Ctruoülcd by the
scientist« concenned.

Our responso to the points raised by you could be
Vriofly fov;:iula'lc-d at; follows:

A. lhc priority cr i ter ia continue to prusont -u-i with como
probl'„raf.. Por i)\e tiniß heiuf, nuclefsr data
as Bui;!i have been ¿'iv«n a rrvther low priority in our
overall development. pro r̂»!¡iiTc; i t i s , therefor«, ru
difficult foi* uz:, at the prenant timo, lo conr-idor the
criloria for priori t ies of data needed. Tho situation
might change, in the future, whan we ini?;ht be &!il« to
form a clearer idea about the needs of bottor nuclear
data to improve existing techniques of non-destructive
assay or to develop new -techniques for isafoguarlf..

B. The l i s t seems to have been prepared in the format usual
for such litotu; v;o do not have any co"'iK;iits. Brevity,
easentiwl for r/.icit l i s t s , rnif;ht sometime:; cauuo doubts,
espucially in '•}::•• mind» of novices; \-;x
ar.k the! requur.tor or approach a more
for clarification, if reouired.

I one might always
person
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C. lío aro a little apprehensive óf too wide a circulation
at an curly stage. Aport from this thought we «eft no
objection to distribution of the roq^cst 1ÍÍ;I TO íV:-
parties liuteri by you, provided it is tn*>.de olear that
the list has been, preparad from redaosts fron 3. f JW
Member Str.te» and that xho I AIM or DSI iG not <?.t xhe
prenont time sponsoring a world wide circulation of
data needs for safeguardn. We should be very careful
not to givo an impression thut 1)31 or the Division of
Development for their present purposes are urgently i»
need of the data requested in the list.

D. Various review articles on non-deatructiv-ï techniques
for Bafeguarda li«vo bacn written. We do not mind
preparing another short KurariMv/ hiyhli¿íhtiri¡T a £yw
seleot«d applications and discussing soino of the
developmental proolems, if you wish.

E. We agree it might be better to une the term 'nuclear
materials' rather than the exprennion fapecial nuclear
material1 (SI7I.').

p. A thought which has now and then crossed, our minds
but which need not be discussed in the list you plan
to circulate is the following:

In most cases of eafeciardo application you
only make relative measurements in the field ana thfl
accuracy of nuclear data does not matter, h standard
is available for comparison or an itom is £Jio.£.4n as a
standard. You are more concerned with the raproduyi liili ty
and precision of your instrument, stability of electronics
or background counts, etc. rather than with the accuracy
of cross sections, yields or half lives.

cc: Kr. Itometsch
Mr. Pinkelstein
Mr. Perronsky
Mr. Löpez-Menchero
Mr. Waiigura
Mr. Hough
Mr, Sanatani
DSI


