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FOREWORD Q
‘The fbllowing constitutes the ﬁinuteé of the‘meeting of the
'U. S. Nuclear Data Committee held Septémber 23-24, 1974 at thé‘Lawrence
Berkeley Laboratory, Berkeley, California. Approximately one year had elapsed
between this meetingxand_the prgvious one of the USNDC —‘the ﬁeeting for the
. Spring of.197% having beén canceled owing to an unfgsolvaﬁle confl;ct with (
federal laws regulating the operations of adﬁisory committées‘to federal agencies.
Much of the meéting was therefore.devoted to presentation and
discussion of reports of the rather intgnse'subcommittee activity of the past
year. Other matters outside of the subcommittees' purview included a thor-
oughgoingvdiscussibn of the Table of Isotopes Projgct and the relationship
between it and the Oak.Ridge Nuclear Data Project, a detailed review of non-
neutron nuclear data needs, a review of the'roie of the NEANDC, and a discussion
of possible changes in the strﬁcture of the USNDC which would permit it to
carry out its functions with less formal guidelines.
Attendance was as folléws:
Pgrent Committee.Members'and Ex;officfb members
lf John D. Anderson, LLL
2. Robert C. ﬁlock, RPI
3. Charles D. Bowman, NBS, Secretary
4. Robert E. Chrien, BNL
5. Herman Feshbach, MIT

6. L. Gevantman, NBS

7. William W, Haveps; Jr., Columbia U.



ii.

Parent Committee Members and Ex-officio members cont'd:
8. Philip B. Hemmig; AEC (DRDT). .
9. Daniel J.Horen , ORNL
10. David A. Liﬁd, U. of Colorado
11. Michael S. Moore, LASL
12. Henfy W. Newson, Dqke u.
13. s. ?earlstein, BNL (NNCSC)
14. Francis G. J. Perey, ORNL
- 15. James.S. Robertson, BNL
16. George L. Rogosa, AEC/DPR
17. A. B. Smith, ANL
Subcommittee Members
1, Jf C.”Browne, LLL
2. M. P. Fricke, SAInc‘
3. 'E. G. Fuller, NBS

D. Gardner, LLL
Robert C. Haight, LLL
L. Stewart, LLL

on
« o *

Speakers and Observers
1. E. M. Bernstein, Western Michigan U.
2. K..Campe; ORNL
3. B. Eubank, ORNL

. . L. Heath, ANL
5. E. K. Hyde, LBL

o~
=

6; R. 0. Lane, Ohio U.
7. M. Lederer, LBL

8. H. T. Motz, LASL

9. L. Petrie, ORNL

10. Enlee T. Rifter, AEC



II.

III.

- IV.

VI.

VII.

iii
AGENDA

ADMINISTRATIVE

A. Introductibns

B. Agenda

C. Miﬁutés of the Previous Méeting and‘Past‘Actions

REPORTS OF SUBCOMITTEES

~A. Neutron Data Applications

B. Standards

~ C. Basic Science

D. Materials Scien;e‘

E. Controlled Tﬁefmonucléar Research

F. Biomedical Applic&tions

G. Separated Isotopes

PROGRAM REVIEWS

A. Cross Section Sfudieé at Ohio University

B. Nuclear Research at’Western'Michigah University

REPORT ON THE NEANDC MEETING, TOKYO, MARCH 1974

. REVIEW OF THE TABLE OF ISOTOPES .

U. S. NUCLEAR DATA NEEDS

A. .Nqn-Neutron Daté-Needs

B. Waste Transport.aﬁd Thermal Data Sets

C. The 1975‘Edition of the USNDC Re@qést'Compilation
COMPTLATION AND EVALUATTON |

A. CINDA

'B. NNCSC

12
17
22
22
26

27

30
32
34

40

42
46

47

50

50



1v

VIII. STATUS REPORTS

IX. MEETINGS

A. Plans for the 4th Conference on Nuclear Cross Sections and

Technology,'l975

B. Review of Future Meetings

X. RECOMMENDATIONS

Appendices

Appendix

Appendix

Appendix
Appendix

Appendix

‘A

B

C

D

Neutron Cross Section Discrepancies

- Basic Science Subcommittee Recommendations

- Notes on CINDA Operations

Addendum to USNDC Status Report from LLL

Action Items

52
53

53

54

55
74
75
77

79



T. ADMINTSTRATIVE
A.  Introductions
The Chairman of.tﬁe USNDBC, Dr. H. E., Jackson, welcomed
all members to éhe'méetiné-at Q:iSIa;ﬁ? :He then introduced a number of
Qisifiﬁg gubéommitfeé meﬁbers aﬁd.invigéd speékers who were in attendance.

These included Dr. R. 0. Lane of Ohio University, Dr. E. M. Bernstein

of Western Michigan University, Dr. Robert Haight of Lawrence Livermore

DR |
I

Laboratér;;fepoétihg on behalf of theJCfR Subcommittee for Dr. Don
StéihéE,sﬁf..hfuée Eubéﬁk of fhe Nuélé;r bata Project of Oak Ridge
-ﬁationélnLaﬁbrat;ry, Dr. Kazimier;s Ca;pe of'the Regulatory Division
"of the U.'é.'Atoﬁic Energy Commission, D;. D. L.Smith of the Argonne
Jﬁgtibhél'Lébofatory. and Dr. John Broﬁne éf the Lawrence Livermore
LéBoré%ér&L—both ﬁembefé 6f the Neutron.Dét; Applications Subcommittee,
lD;.;Leﬁié Eébahtmaﬁ o% the ﬁati&ﬁ;i-Bu;éau of Seandards repfesenting.

br.ﬁDEQidiR; Lidé. Df. M.“Lederer of Lawrence Berkeley Laboratory and

TP A - : : LT
Dr. Lec Stewart of the Los Alamos Scientific Laboratory and member of

thé.éTR Sﬁgcommittee. Dr. Enloe T..Rigfer of the 6ivision.of Physical
Research of ghe U. S. Atomic Eﬁergy Commission. The chairman then
introduced Dr. Earl K. H?de. Deputf Director of the Lawrence Berkeley
Laboratbry, who welcomed the commitiee tblBefkeley and traced the long
"history at Berkeley in compilations and evaluafions of nuclear data.
The chairman then directed the committees attention to tﬁe agenda.
B. Agenda

Rogosa pointed out immediately a discrepancy in the

agenda. He noted that the agenda previously circulated to the

committee contained two items to be carried out in executive session.



ACTION 1
Subcommittee
Chairman

2
Rogosa informed the committee that AEC's legal staff has advised him
that Federal laws permit this committee to carry on business in executive
session only under special arrangements which are extremely difficult to
establaish  All deliberations of the committee are required to be open to
the interested general public since these arrangements were not made 1in
advance Pearlstein asked 1f there had been any public interest to the
knowledge of any committee members in attending this meeting Fogosa said
he knew of none

Minutes of the Previous Meeting and Past Actions

The chairman asked for comments on the minutes of the previous
meeting Recelving none he proceeded to review the minutes of the previous
meeting Action 1 of the previous meeting placed on the Subcommittee chair-
men the responsibility to collect and forward to Goldstein recommendations
for new entries to the list of outstanding cross section discrepancies The
chairman commented that the response to this action had been good the many
changes, deletions and additions to the list indicating significant progress
1n resolving discrepancies in the U S and indicating the strong endorse-
ment of the committee in using this list as a vehicle for calling the
attention of experimenters to these nuclear data problems .

The chairman ended this discussion by placing an action on

subcommittee chairmen to collect and forward to Goldstein on a continuing
g3 13 &

basis recommendations for new entries to the list of outstanding cross

section discrepancies

Action 2 of the previous meeting on member Goldstein was
to maintain a compilation of cross section discrepancies listed in order

of iImportance to the nuclear energy program based on the recommendations



ACTION 2
Goldstein

ACTION 3
Subcommittee
Chairmen

‘3
of the USNDC~Spchmmittees.' In Goldstein's absence Havens distributed

copies of the new discrepancy‘list to the committee. Chrien expressed

‘concern that the discrepancy list is amounting to a "super" request list,

in éffEQt,i He_reﬁiﬁded ;he'éommittee-that the féct that some cross seqtions
are~discrepant does not make them'moré importﬁnt tpan other priori;y.l
requesps Qhére'no“data or ‘only very poor data are avai}able.‘ The chairman
expressed hié opiniqn ;hat.the discrepancy list was a good thing, that while
calling'aptention to discrepant cross . sections it pas not meant to be and

did not in his opinion amount to a super request list. However, Chrien

‘responded that, in spite of disclaimers frequently voiced by the committee,

it 'is in fact a super request list and that the coﬁmittee‘should take

action to assure that the items on the‘discrepancy list do not attract

experimenter's attention to a greater degree than priority one nuclear

"data requests in the request compilations.

The chairman continued the action of Goldstein to maintain

‘a_compilation of cross section discrepancies listed in order of importance

to the Nuclear Energy Ptogram_based onVrecommendétions of the USNDC Sub-

committees.

:Action 3 of thé‘previous meeting was to prepare a report
in collaboratiOnvwith L. Love.onrthe reassessment'of‘calptron,unit costs
undér fullqumputer operation and report the results. at this committee
meeting. ‘DiSCpssion"of this action was deferred to the isotépe subcommittee
report topfollow later in the meetihg;

The chairman continued action 4 of the previous meeting,

" making it action 3 of this meeting which is for subcommittee chairmen to

forward to USNDC chairmen suggestions for short reviews of programs

‘supported by AEC contract which-ﬁight be appropriate for presentation at

future USNDC meetings.
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.Action_S.of.the previoqé ?eeting-on Havens_waé to seek
the sponsorship.of.appropriaté internatidnal'organizations for the
Confereﬁce_bn Neutron Cross Sgctiéus and Technology to be held in
Washington,.D;.C} in 1975. Havens fepdrted thatAsuppétt from.IUPAP
haa-been;solicited,‘énd that~tﬂis,orgénizaticn had recommended to
its exécutive council that the meeting be sponsored. Havens was
optimistic that approval would be fqrthcoming_sooh.:

Action.6 of the previous meeting on subcommittees
was for eéch to develop a statement of needs for standards éross_
section dafa and enriqhed isotopes and forward this informafion_toA

~the chairmen of the standards ana isotopes subéommittegs.,~Rather
than'continue»this resppnsibiiity as a specific actiéq:the,chairman
asked that the subject of this_actidn ﬁg.a standing responsibility
of the subcommittees which wouid poﬁ neeg to be spelled out in ;he
fuppre as a-specificragtion.

Action 7 of the previous meeting imposed on the chairmen
and A. Smith."rthe;respopsibili;y‘po,appoint an ad hoc committee .chaired
by Smith ané«made ué of USNDC,subcbmmiﬁtee chairﬁen to approach Pfofessor
B. Cohen on behalf of the USNDC to arrange a special program on applica-
tions_éf nuclear theory at the Fall 1974 meeting of the Division of
Nuciear Phyéics of ﬁhe APS. Jacksqn reported that this action had been
discussed in depth by both the Basic Science énd the Neutron Nuclear Data
Subcommittee; While no strongly endéfsed_COnsensus was forthéoming

:from'ei;her subcqmmittee,.it was dg;ided in the Neutron Nuclear Data

Subcommittee meeting that a session on the application of nuclear reaction .



theory might' be most appropriate.. Gardneriand Jackson developed‘a
program which was approved by the USNDC and- submltted to ‘the. Division
of Nnclear'Physics for'jOint‘sponsorshiprby~the'D1v1s10n'ofiNuclear
PhYsicsx(DNP);and thetUSNDC,~The}proposaljvas not»accepted’as'the DNP
did not want to‘estahlish_a"precedent'of‘outside”organizations
sponsoring meetings'in collaboration‘with the DNP, However, the
DNP%did7endorselthevconcept of 'a session ‘on applied‘nuclear theory
to be’ included in the program for the. meetlng in P1ttsburgh in the
fall of 1974 The DNP appointed Jackson’and Jahn Sﬁhiffer of ANL_tO
~develop a program'of,applied nuclear4theory~for this'meeting. |

A" session was- developed 1nc1ud1ng the follow1ng four "papers:

H. H. Barschall " Intense Sources of Fast-Neutrons B
P. A.‘Moldauer -~ . How and Whv ' 'the Hauseereshbach Formula'Works'
F. G. J. Perey - . Use of Nuclear Reaction Models in Evaluating Gamma-
- : Ray Productlon Data
"S. M. Grimes . .= - 'Use of Nuclear Reaction Models in ‘Cross Section

Calculatlon
NensonAexpressed concern that the . DNP was unw1111ng to accept cosponsor—
sh1p of the sess1on w1th the USNDC and suggested that such sessions in |
the future might better be presented at the American Nuclear Society
meetinés where heﬂfelt the reception might be more positive.' The chairman
responded that the content for the se531on, Whth.the USNDC proposed was
.in fact accepted and expressed his opinion that the DNP had legitimate.
Justlficatlon for ma1nta1n1ng full authority over the organization of its
meetings; Llnd agreed, p01nt1ng ‘out that the obJective had been achieved
and that we should be satisfied. The chalrman declared this action

completed.
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action 8j°f the previous meeting on Steiner required
* a summary of the CTR.subcommittee~goals for'the parent committee so
that it could have a more definitive~idea'of‘the'CTR suhcommittee
role. rThe,chairman'reported‘that these terms of reference'had been
prepared and.circulated in accordance~with,the action and that the
~_action had been. completed

| Action 9 of the previous meeting on the chairman was
to estahlish representation fromsthe USNDC on the Transplutonium,.
Committee (TPC).: The chairman; Dr. Jackson,'contacted Dr..Van‘Dyken,
chairman'of this committee;'Who_agreed~toythis‘appointment of Mike Moore
. to represent the ﬁSNDC on,that subcommitteer ‘Moore ‘expressed some
concern about the future‘of the committee noting that Van Dyken was
now‘underéoing a long convalescence_from a_serious illness. Rogosa
reported thaththe next meeting is scheduled‘to be held at Argonne
~ National Laboratory in Noyember andvthat'John Burnett will participate
for the AEC since Van Dyken is 111, ﬁogosadreported that the committee
.in'his opinion serves'a:useful'tunCtion and wouldhdefinitely continue.
The chairman declared the action completed - |

Action 10 of the previous meeting required the sub-

committees to approve their terms—of—reference and forward them to the
chairman by March 1, 1974. The'chairman reported that this action had
been completediby all schommittees. |

. 'Action'll of the-previous-meeting-required the chairman
to appoint an ad hoc subcommittee to prepare a brief document on energy
.initiatives outlining problem areas in nuclear data for which additional
support would promote most effectively the solution of critical problems.

A committee was appointed consisting of A, Smith M Moore, R. Chrien,
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ahd'H;‘Jackson, which preparéd a report which was'fofwarded'to>the
.Divisiop.of Research; Rogo;a commented fhat it‘ﬁas ver& va%uable |
and was psed;extensiveiy in qhe,Division Qf Research deliberations
on energy initiatives. In this éontext he noted that the totgli
nﬁclear~science prﬁgram in the Division:of.Researcﬁ,is now considered
energy—relétéd within the AEC. -Rogqsa reported that for‘FY—75;
within the tétal Nuclear Science appropriation,.$7;6 M_was appropriated
for energy-related R &_D.‘
However, qext year‘ail nuclear scieﬁce will be considered'energy
.related; including high energy physic§,_material,science, and also
. molecular science, The reaction of tﬁe'éOmmitteé was generally éne
of wondérment or astbniéhment, uBut‘Rogqsa explained .that the Division
of Research had concluded that it ﬁas in the best inferest of'these
programs to Handle them this wa& for.apprdpriations purpdﬁes.

Anderson asked.whéther thevstatus'of the committge
would be affected by the formation pf ERDA.‘ Rogﬁsa resﬁonded that the
formatipn of ERDA is n&t expéc;ed té have‘a>large impatt on the existing
nuclear science prdgrams iplthe Divisiop of Research -_the‘present
structufes being carried ove; toAERpA without significan£ chaﬁge.

Actiqn 12 6f the previous meeting‘oﬁlthe subcommittees
waé to_pompleﬁe the RENDA.review and forward to NNCSC by Februéry 1.
Pearlstein réportéd that the input had been received and that the
maﬁérial was forwarded in accordancé~with'the action. fhe cﬁéirman
declared the action completed.

| Actioﬁ 13 of»the_previous'meefing-was~to incl;de:al

discussion of the generélization of the request list on the agenda

*Since the meéting the policy has been changed so- that DPR no longer
carries high energy physics under its energy-related research.
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of the next subcommittee meetiﬁg.v A répdrt oﬁ this action was deferred
to a later time in the meeting when Heatﬁ waslSCheduled to present a
proposél'for the inciusion,of‘noﬁ—crqss sections nuclear data in the
request list.

.Action 14 of :the previ&us méeting-on subcommittees
reléted.to the preparation of guidelines.covering contributions to tﬁe
. status report of the USNDC. The matter was deferred to a later pért
of the“meeting. |

Action 15 of the previous meeting on the chairman was
to appoint an ad hoc subcommittee~io review thé U.S: distribution for
' CINDA and recommend addition or deletion of appropriate names. Rogosa
and Jacképﬁ reviewed the_liét?and.forwardedva.new list to Goidstein.
Pearlsteip'haS’the-complete'listing which will be avéilable-for’comment
_lateriin the meeting. The‘action was decléred cpmpleted.

II. REPORTS OF SUBCOMMITTEES

A, Neutron Data Applications Sﬁbcommittee‘

Subcommittee chairman Smith reported that‘a-meefing was
held at.-Argonne National LabOrétory in the. Spring of 1974 with nearly’
the full subcommittee in atteﬁdance..-A.ﬁumﬁer of topics were addressed
at the meeting and much‘was achie\}edf A£ this point L. Stewart asked
thaf ﬁihuteS'of‘this subcommittee ﬁeeting be distributed’ to ail’sub—
committee'members»as wéll'as members of the USNDC. She emphasized that
much of the work of a particuiar subCommiftee béars heavily on that of
another subcormittee and that full circulétién of the minutes of»the
meeting would. help considerably ip-coordinatiné the activities of fhe

different subcommittees. After noting general agreement among‘the
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committee members with this proposal, the chairman placed an action on

ACTION 4 all subcommittee.chairmen to distribute minutes of all subcommittee
Subcommittee o _ o B :
Chairmen meetings to all members of subcommittees. .

- To facilitate this action the chairman further directed

ACTION 5 the:secfetary to distributé to all subcommittee chairmen a list of
Secretary ' ' )

names and addresses of all members ahd members of subcommittees of the

USNDC for use in preparing distribution fér these minutes.
| At this pqint Newsonlsuggestédathat an oath of offiﬁe
might be inlérdér requiring Cbmmittee members to read all documenfs--
catching the sentiments of some members that action 4 might increase
the already burdensome amouﬁt‘of material.ciréulating within the
committee and subcommittees. Chrien's syﬁpéthy for Newson's bosition
was expressed‘in his strong opposition'tpAtaking any oath with‘thé
‘ﬂhgpe,bf eliﬁinating hypogr;§y insofar as pOSSible".a Actions 4 and 5
_'were permitted to stand with the expéctation that members'of'the
, commiftgé woﬁldvprobably not be bashful in_expressing fheir feservations
at the next meetiﬁg if the gqtion proves too troublesome.
Moving on to.the business of the subcommittee meeting‘
Smith mentiongd the continuinéxfOil assa&ing problem. He pointed out
that there is currently no complete setvof.standérd foils with masses
deter@ined to accurately known uncertainties and which are available
for intefcalibration of foils‘which might.be»used in high accuracf
_ cross ‘'sections or sfandgrds,work. Bowman commented that tﬁe NBS is
attemptingfté establish such aaéet df‘foilé. He reported thaﬁ a foil
of 235U and perhaps a couple of others had been measured withISufficient
accuracy and with a sufficienf §afiety-of técﬁniqﬁés to‘qualify them as
standards. However, other priorities and funding iimitations will not

permit the NBS to. pursue this,problem.activély in‘the near future. He
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- reported that the NBS ié interested i aﬁd Eoncerned abéﬁt thié
problem and plans to propose{a progfam‘iﬁ’thiS"area soon.

Smith next reborted on ﬁhé'review of the réquest
compilaﬁioﬁ'WhiéhAreéulted in seﬁerélvhuﬁdred‘suggested'changeé;
Smith pommented that one of the bigggst.burdens iﬁ doing such a
réview was editing fhe éommenfs section of the'requést-list ;ﬁd

making additions as‘approptiéte. He éuggested that requesters

should make better use of CINDA rafﬁer thén ask for detéiis in
the'éomments. "He pointed Qut fhat CINDA is generélly §ery'up;to-
date:on existing work. 'ﬂooré,‘howévér; ﬁoiﬁted:oﬁfvthaf commenté

on planned activity or measurements prograﬁs underwéy‘were quite
helpful and did nét appear in CINDA. Pearlstéin also ﬁoiﬁted out
that cbﬁments were necessary to distinguisﬁ redﬁests for e?ai;agion
from requests for new data. The consensus-of the comﬁitgéé wéséthat
future reviews should de-emphasize a detailed summéry in the comments
of méasuremgnts almost certainly already invCINDA. |

Smith reﬁorted:that-cdnsiderablé'time of the subéommittee
was given to‘é‘diécussibn;bf'iééas for the neutron cross secéions
'ﬁéchﬁdlogy‘conferénce and to a discussion of the proédsed APS segsion
on aﬁpliéatioﬁs of nucleér thebfy; He ais; reported phat some t&me
_was made available for a "show and tell" session on new activities with
neutrdﬁ;. This parfially éucéessfuliexperiment:yieiéed somé interesting
ideas on theqappiiéétiohsbof heuffdﬁs to lifelséiénce-sfudies;

| "Smith next noﬁédbfhe‘roié of the ANS in setting sfandards
for nuciéérfdata‘and'ekprésse& ﬁhe‘suﬁcommitéee's concern that one of
the’ptiméfyvrééults‘bf'ANS'acfiVifieé'whiéh was ANS Sfandafd 19.1 was

not realistic. Block, who waé a member of the ANS panel which prepared
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this staﬁdard,.responded thét~fhe standard was not ﬁcast in concrete,"
- but rather-it is’suppééed}to Be'rewp?ked‘every two years. férey,
howevef; expressed concern tﬁat fhis suppdsedly transient sféndard
‘might be “:,. ‘a de facto "in concfete" situation. quck recognized
this concerﬁ and_sugéested that boﬁh fhe ANS and thé AEC should keep
this sﬁandard under acti&e reviéﬁ. | |
Smith éontinued hisvreport séying'tth an éffort to get

_pérticulér reviéws Waé goiné'forward, inciuding_an effort by Perey
on a re&iewfarticle in the area of gamma ray‘productioh. He briefly
mentioned a number of. changes, resoiutions; and additions to the
‘discrepqncy list which Havens-had.distributed éarlier; Among the
additional crbss‘section requests he.mgntioned the subcommittee's
endorsément.of 6Li (n,0L) and 2'3.7Np (n,f)icross séctions as standards.
. The next meéfing of the subcommittée_is'planned in conjunction with
A:the APS méeting in’Anaheim. ‘He aﬁnounced that an informal get-together
of é number of members of the committee was being held on Wednesday,
Séptember 25; in.Berkeléy and tﬁat all’ﬁembers pfesent at the USNDC
were invitéd.i The ipteht of the~meétingiis to reviéw‘activities
primarily at‘Laﬁrence Livermore.Laboratpry in measurement of nuclear
‘dataiwith a few reports from other parts-df the U.S. effort as timé
permits. No decisionsAof récommendations will be made as a reéult.
of this informal meeting. | |

| | Smith closed his repoftkwith comments on the géneral
-effectiveneés,of the neutron nuclear data subddmmittee.' He explained
nfhat he had éstablished‘ambitious.objectivéé.for‘#he committee which
Qéuld haQe réquired about 80 hours per year of effort from éach‘com—
mittee member. He foupd that it simply was not possible to obtain

that much effort from the average committee member and that the realistic
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number is closer to 20 ‘hours pet'yéar."Sﬁith expressed his opinion
" that the scope of the Sﬁbcommittee was siﬁply too -broad...” Members
generaily are willing to devoté conéiderable time to activities
-closely relhtéd’tb their current areaé’of'interest, éoncérh‘and
aréspoﬁsibility at their current laboratories. ‘However, the éffort
;equiréd to do an excellent job in an area not closely-?elated to'
their current activity discouraged-most’Subgommittee members from
-making the effort to contribute. 'Jacksbn'CbmmentEd thﬁt“the pro~
‘ductivity was perhaps disappointing only in view of the ambitious
prégram which the Subcoﬁmiftee'chaifman'had set. He pointed"opt,
© that in fact, much wﬁsraccomplished by ;he<$ubéommittee which almost
ICertainly could not have been handleﬁ byjthe'USNDC without- the Sub~ '
.committees .efforts. Havens.concurred Qiﬁh Smith that it was only
‘possible tb get significant cdnﬁributions from a-Subcommittéefmember

"when the work relates'closély to the work of his parent laboratory,

In the-qhéstion period which‘folldwedifof Smith, the
major concern was better data for the néutrpn pro&uéing reactions used
- with monoenergetic charged particle(acceler@tors. An action was placed
ACTION 6 - :-on thg\Neutrbn Nuclear Data Subcommittee to enter redueéfs-for the

Neutron

Nuclear Data source reactions Li (p,n), d(d,n), t(p,n) into the next addition of
Subcommittee - ' '

the nuclear data request list.

B. Standards Subcommittee.

Havens reported for the Standards Subcommittee chairman,

~ R. Caswell, who could not be present since he was traveliﬁg outside of
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the U. S.‘ Hevensvbegan the report by giving -a summary of activities
of thé Standards Subcommittee iﬁc1uding a meeting at the National
Bureau.-of Standards during the past winter. This meeting was weli
attended by members of the Committee end included a number of experi-
menters from NBSVaé ?isitors. He briefly reviewed ;he ecope of the
meetiné and. then Began'a eonsideration of each of the cross section
staﬁdarde in more detail. He began by ﬁentioniqg the request by Richard Wilson from
Harvard for greater eccuregy in the n,p cross section for the purpose of basic
science,'that is'ﬁhe.nucleon-nuclegn force. .The request involved im-
pro&ing:the present better than + 1% accurecy for Kn,p) scattering at
thermal energy to-an even gfeater accuraey in'the range of a smali
fraction of 17. Since the Subcommittee was aware of no known justification
inAterms.of applied nuclear data for impfoyed standards at that energy,
the request was referred to thevBasie Science Subcommittee. At this
'point»Perey commented that the needs for better (n,p) data for standards
pufposes is‘in'the‘region above 10 MeV where this’cross section is used almost
exclusively as a standard. The.present qncertaiﬁties in the angular .
distribution.limit the-accuraey in cross section obeainable by this
technique to abeet,i 2% at 14 ﬁeV and even greater uncertainties af ﬁigher
energiee. Hevens acknbwledged fhis higherlenergy region as an area of
valid concefn for tHe Standards‘Subcommiteee.

' Havens next moved on te a discussion of gold. He commented
that the Subcommittee had concluded ﬁhet tﬁere is.no-diserepancy in gold
within the accuracy of measurementeﬂ Bowman cbmmentedvthat there were
rumors that new,efforts-in Eerope had resulted in large differences from

ENDFB—4 of'the order of 257 or more in the cross section in the fractions
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of one—MéV range. Smith reportedthat Maékiih héé a neﬁ gold measure-
ment and also said a new gold measurement at ANL had been carried out
to an aécuracy of bettef than 10%.  He expfessed the opinion fhat tanks
- will not get-Better thaa 5 to 6iwéccufacy but that aétivation measurementS'couid
be made more accuraté. The generaljféeling'seemed to be that the U.S.
should‘not become:fufther concerned about the gold cross section until
a strong need waé demonstrated 6r until the_present‘evaluation of gSid
were demonétréted clearly to be in error. Chrien commented that at the
EANDé meefing gold was discussed and that it-ﬁéé concluded that owing
to struéture in the cross section that gold is not a good standard
below one or two hundred keV. Havens reported‘tﬁéf, although the -
request had not been fulfilled, thejsﬁbcomﬁittée dqwngraded it
becaqse it didn't éeeﬁnfo be that uSefﬁi and g;od a.standard at the
time of the Subcommittee meeting. Héwevef, he reﬁorted thé;'the Sdb—
commiti:ee v}ould keep track of int'erest in gold as a standard. Jackson
feﬁorted that in éccordénce‘with dﬁindling.intefést in the U, S.,'Europe
is now 6ff the goid.stAndafd. | |

Havens then moved.on tp'a discﬁééion.of the 3He'(n;p)'
’ standafds. Heifeported that as far és the Subcommittee was aware no
one was uéiﬁg the standard and inéﬁiréd 6f the Committee 1f anyone knew
_of its being used. 'The committee.fésponsé was negative, but it étill
will be keﬁtjpn thé list of needed standards;

" Havens then repérted tHat thé 6#1 (n,a) cross section
_data 6f GRT 'is still diécrepant;in the péak of the resonahcé, béing 25% higher
than the‘ENbF/B-IV evalﬁatién. Smith commentedzthat iteis a fdil

measurement and perhaps proper consideration was‘not given to anisotropy
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effects. He also reported fhat dead times: as high as" 90% weré.present
in the datgﬁané‘that lérge‘cofrections therefore weréﬁﬁegessgﬁY;ﬁﬁﬁbﬁm@hf1
repofted thaf Séhroder at NBS,haé_preliminary data which™indicates

significant anisotropies in .the angular distribution of reaction:'products

ffémi6Liiat'enérgiés]as low aé.25.kV; The discuséidﬁ}ﬁhiéhnfﬁil;@éwf?

served-to‘fécus:the committeefs attention on the need.for;beigk
éxceedingly caréful when working'witﬁ foils.df,GLi,td‘propetly account :
for angular &is#ribution effects. 1In thié fegard.6Liigiaséxwas;£5Qﬁéhff
tb be a much mo;e suitable detector medium. Smitﬂrréised'the;aUésfionr-
of'whether'GLi élaés is a good standard owing to problems of ¢omposition
of the glass. Théré were discreﬁant reports among committee members as
to the reliability'of the manufacturef's épecificafions regafding composition
of the glass and it Waé generally gg#eed that Ghile.forfmost purposes the
manufacturer’'s specifications might be adequate,for standards‘work it
was absolﬁtely necessary'fo independently‘cheqkithe manufacturer's
sﬁecificatioﬁs._

Haven$ then moved on to a discussion of the 10p (n,ai
cross section repérting that there are loﬁé of R—matrix'calculatio?s
being carried out in‘an_attemﬁt to improve the accuracy of the cross
section.  However, in terms of measurements,discrepancies of 15% exist
between the measurements of Coates and Friésenhahn above 50 kéV; Belowl
that energy the agreéﬁent is satisfactory. Havens closed his report with
a request that the'chairmeﬁsattempt to insure that;more experimentalists
be made members of the Standards'Subcommittee-iﬂ the future. Of the six

present members, only two are active experimenters.
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,Iﬁ the question pefi&d ﬁhich followed Jackson inquired
as to the contact which the gtandards subéommittee has with the
activities of the Mound program.~ Havens repo:ted that Grundl is
aware of the Mound work but is not a part of it and that the liaison
with the Moﬁna program was nof strong. The chairman pointed out that
a mgeting'to evaluate the progress of the Mound program haa been held
" recently and'that the résults of this meeting would_bg of immediate
ACTION 7 concern to-the cOmmittée.‘ He placed an action on himself to obtain

The Chairman ' _
a copy of the proceedings of the Mound Laboratory symposium on actinide

half-livés and distribute to the committee. The chairman further stated

"his concern that the committee be kept upfto—date on continuing progress

ACTION 8 - ~in the Mound program -and placed an aqtion'on the Secretary to solicit a
Secretary '

status report from the Mound program on actinide half-lives for the

inclusion in the USNDC éemiéannual §tatusfr¢port.

Hemgig then returned the discuésibn to cross section
standards by statiﬁg the DRDT's -deep frustration at being unable to bring
about any progress -in improvement of cross séction standards even though
significant funds had beel;x expended over the 1ast’severa1 years; He
expressed concern about the issues. of the relative importanée of standards and
the programAwhich could effectively lead to an improved set of standards.
'Havens resbdpded that the Subcommittee would carry out this assessment.
Hemmig emphasized the point further by urging that the Subcommittee state
its géals more cleérly. Havens was askéd by Jééksoﬁ to relay these
feelings of concern for objectiﬁes to the Subcommittee. Havens closed
the discuésion with the reﬁort that Caswell wiil soon represent the

Subcqﬁmittee in approachiﬁg Rogosa about better support for standards.
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C. Basic Science 'Sybcommittee

Basic Science Subqommittee Chairman, Lind, reported that
the spbéommittge~had met twice since it had been formed. The first
" meeting invqiv;d the establishméﬁt of terms—6f—refereﬁce for the sub-
committee and the second meeting which took plate on September 22, 1974
in Berkeley was the first meefing whiéh4coﬁld be de;ofed fully to the
"business of thé.comﬁittee; Lind repo;ted f¢ thé‘committée‘that the
m;jor'acti§ity during the'rgcent meeting.wés a review éf the compilation
and evaluation of basic nucléar data, most.attention going to a review
of the Berkeley compilation effort‘andAthe Oak Ridge nuclear data group.
~ A report was also given from the Berkeley‘Particle Data Group which ﬁas
_considered valuable in view of the proposed.intermediate energy data
compilatibn'effort which might bé estaBlished in Los Alamos in the
future. Lind presented four recommendatiéns from his subcommittee to the
USNDC. | | | |

1. That the Oak Ridge Nuéléar Data.Group'énd Berkeley Data Projects
shouid both be continued-aftef 1976 so'long aé étrbng coupling and
COilaboration is developed and_maintained;'

2. Thét,Oak'Ridge Nuclear Dafa Gfoup and Berkeley Data Project
should work to produc; interchapgeable-data files with the
eﬁenfual'production of a standardized nuclear data base for
‘the U. S.

3. Thatbthe Subcommittee recommends that ORNDG seeks support through
the'bffice of internatiqnal Programs of NSF'to achieve inter-
national.cooperation in'compilatiqp and ‘evaluation of nuclear

data.
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4, That H. Feshbach, as a.member of the program committee of the
International Conference of High;Enérgy_fhysics and Nuclear
"Structure, be ‘asked to organizé a panel to discuss the sharing
Qf'usefulrinformation'én.target material and>déta among the
major international intermediate energy facilities such as
. SIN, CERN,.TRIUMF, and LAMPF,
| ‘Lind then described to the committee some of the
discussion and conclusions of the comnittee relating to each of'the
recommendations above. . ﬁe reported that in'mgking reéomﬁendation-l
the sﬁbcommittee felt that both efforts should be continued in parallel
owing to- the differences in viewpoint, emphasis, and technique which
the two different grouﬁs would naturally generate. - However, as reflected
in both-reéommendatioﬁs 1:and 2 it was feit‘valuableVthat‘there‘be
" strong coupling andbcéllaborétion such‘fhat both efforts ﬁould be
contributing to the long-range objective of a standardized nuclear.
‘data base.for the U. S.
| The 3rd -item related to the fadt*thatvthe U, S, nuclear
déta efforts uf to this’point have not been able to colléborate success~
fully with the great amount ofttaient in the European tom@unity.; Horen
emphasized that there was a strong willingness on the part of individual
European scientists to participate in the program but that éﬁere was
no organized program in Europe to assist individual scientists. Efforts
to work with individual‘European scientists from the U, S, had been
-lacking in'effecti?eness to some degree owing tb the heavy load of

_additional liaison paper work, .etc, which waslrequifed but which the

ORNDG did not have the manpower to accomplish, The USNDC quickly reached
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the consensus supportihg recommendation three and the chairman placed

an action on himself to recommend to DPR that ORNDG seek support through

the Office of International Programs of NSF to cover incremental expenses

necessary to achieve international cooperation in compilation and

evaluation of nuclear data.

Moving on to recommendation 4, Lind pointed out that there

were a number of major intermediate energy research facilities around

thé world how‘which would be moving into a very productive phése rather
sooﬁ and tﬁat theée facilities face:many common problems in terms of
target materigls; ptéduction.of data; quick dissemination of information
useful to eééﬁ program, avoidance éf;overlaf of experiments where
redundancy was not clearly necessary, etc, Recommendation 4 was, there-
fore, propdsea with the objec;ive of attgmpﬁing to organize an effort
to résolve.soﬁe of theée issues at the.ébming‘meeting in Santa Fe.

At this point.Rdgosa broﬁghf up a new subject related
fo international scientific coliaboré;ion. ‘He eipreSsed éome concern
and thoughts of his on the question of hbﬁ.respdnsive the U. S. should
be for requests frqm other coqntries for separated isotopes. He pointed
out that in times past the EANDC had played a central fole in the
exchange of 1soto§es, Suéh requests for loaﬁs of isotopes had to be .
approved by thé EANDC. This worked out to be a very cumbersome apparatus,
On oécésion so much time had passéd‘that the borrower was no longer interested
in the e%ﬁefiment. At the last ﬁANDC meeting Rogosa explained to the EANDC
that theré isino official U;S; regulation which requires an EANDC role in

these decisions. He suggested to the EANDC membérship.at the last meeting
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in Japan that they simply write his office for'loaﬁs of separated-
_ isotopes and that a decision oﬁ progfammétié requests should be forthcoming
on a much ;horter time schedule.

- Rogosa then turned to the question of criteria for
making a deciéibn about whethér'or not- a request should be granted.
: Rogosa-had felt that these criferia mighf be: (1) does the measuremént
make sense; (2) is it in the request 1ist;‘(3) would it be of assistance
to U. S.vprograms —'basic_or'aﬁplied; and finally (4) does it satisfy
a programmatic objective, Rogosa is however, concerned ﬁow that these
criteria might not be adéqua;e, L;rge quantities of isotopesihave been
requested by European laboratories for what appear to be sensible and
useful measurements and which generally sétisfy the‘abpve cfiteria.
In some cases one laboratory has rgquésted large blocks offisotopes.
His present policy is to review énd perhaps approve each isotope
applicatién‘on a case-by-case basis thereby keeping‘the volume of
isotopes_abroad only a small fraction of our stockpife; He expressed
an interést‘in hearing’bpiniqns.of'the membership. of the ﬁSNDC on this
subject. | |

The solicited=6pinionsrwere highly varied rénging from
one extreme which was to make available to Europeans any isotope which
was not preéently in~use andzotherwise'sitting‘idle in storaéé‘to the
other extreme of requiring the'payﬁent of a considerable rentél fee,
vSevefal fgctofs weré expressed in the4discussioﬁ relating to tﬁese two
extreﬁes. It was poin;e&'out<tﬁat the isofope.inventory :epresehted a
- major asset which had been-established with the expenditure of significant
funds and that the U. S; taxpayer had‘nolobligétibn to support European

science by providing these isotopes free. Rogosa pbinted out that the
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Europeans have some very nice experimental fac111t1es and that the U. S.
might w1sh to exchange 1sotopes for experimental t1me on these facilities.
It was p01nted out, however,vthat generally}speaking.experimental time
was usually not so.difficult.to‘get on duropean facilities since
'American scientists were able to bring their.ideas and‘their 1abor
into a joint'collaboration which justiiied the accelerator time
ordinarily in the view’of the European.host; and therefore, this did .
not.seem tovbe a very strong bargaining pointl After a iively exchange
during which no consensus was established Rogosa‘ekpressed his thanks
to the commlttee for the1r thoughts and concluded the discussion w1th
the comment that the requests would continue on a case—by~case basis
until some other policy could be recognized and . 1mplemented

| Durlng the foregoing dlSCuSSlon the questlon had arisen
as to what degree the U. S, supply would be depleted by heavy foreign
usage and a specific example chosen was that of the heaVY request )
'“whlch had come from the LAMPF fac111ty. Ritter reminded the committee
that at least for the initial round of méasurements'on LAMPF that the
present~pool'isuadeduate citingda study by'phrien carried.out for the
USNDC in the recent past. Linddconcluded the discussion relatinglto
the:Basic écience Subcomnittee byfsa&ing that the Subcommittee felt
thatla request list‘for basic science deta was inappropriate. It was
felt that the committee could better initiate needed measurenents
informally‘rather than trying to. promote them in a request list. Lind
also reported that a basic science report on data of app11ed signif1cance
had been recommended at the first meeting -but that the flrst attempt
to prepare such a report had failed and that no' further efforts in this

direction would,be made.
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b. haterials Science Subcommittee

-Dan Horenvbegan his Subcommittee report by emphasiaing the.
'd1ff1cu1ty which the Subcommittee had experienced in conducting its work
effectively. He felt that the area was very big and nebulous with many bits
- and pieces for which responsibility was being assumed by any number of
different.groups outside of the USNDC. He pointed out that the areas
encompassed by this subcommittee were not subject to specific and compact
1ittle projects. He also emphasized that there are some areas where the
Subcommittee probably cannot be terribly effective without devoting .a con-
51derable amount of effort. He commented that the Small Accelerator Con-
ference scheduled for late 0ctober in Texas looks very good and in his
opinion will. contribute s1gnif1cantly in the area of materials science.

Jackson asked about the needs expressed by the TVA. Horen
respondedAthat the Subcommittee would'work withithem ifktheir needs are
urgent;“ However, 1ong‘term needs will be satisfied anyway by the Oak Ridge
Nuclear Data Group (ORNDG) work on mass chains. Horen said that ORNDG would
be able to respond in small ways to small requests such as this.. - However,
he sees no big requests’ (other than the important current program which has
existed for years) in the future and expects ORNDG to concentrate its'

attention on completing the mass chain work.

'; E.; Controlled lhermonuclear-Research Subdommittee‘

o Drrfkobert‘haight reported for the Subcommittee‘in:the absence
of‘the chairman, Dr' Steiner' He reported that a meeting had been held on
:Apr11 15, 1974 at San Dlego w1th essentially full subcommlttee membershlp in
attendance and a number of v131tors ‘ Terms—of-reference were approved A
compilation of reviews of evaluations of CTR materlals was assembled and has

since been printed as USNDC—CTR—I. The evaluations cover‘the'energy range
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from thermal neutron-energy to 20 MeV.'ATableS‘of'estimated accuracy of the

evaluations are included in the reviews to provide some rough guidance

. to the user. They are not intended as error files, however._ Haight asked

‘for approval from the Committee of this document as aASubcommittee report.
Since many~Committee members.had not had a chance to inspedt'the-document,

the chairman delayed the consideration of the document for approval.

‘Haight then turned to a7consideration‘ofdthe request list.
He reported that the‘CTR-office in the AEC-has:requested:from‘users a
list:of requests which wi11~be,forwarded;'.Reouests for evaluation will
be included in the request list. "Ifi'usersIaren't;familiar,with the
4accuracy ‘with whlch a particular cross section is known the requesters
have been encouraged to request an, evaluation rather than a measurement.
IJackson responded ‘that the request for evaluations.certainly were in order
and such requests-have,been aCCepted in the'request list -in the past.
TContinuing, Haight!commented:on_the>INDC reouest list for CIR data'.-
expressing the view of the'Suhcommittee‘that it:is'not of‘much value.
: For example, the McNally 1ist has been included even though it had not
been reviewed within the U. S -and it has been given high priority and
much.con31deration by IAEA. Haight reported that there was other
activity in the_U}'S. reviewing CTR’nuclear data ‘needs other than that
of'the CTR Subcommittee’of.the‘USNDC; The DCTR had app01nted a panel
to rev1ew atomic, molecular, and nuclear data needs for CTR This was
one of a number of‘panels convened by DCTR to review all aspects of the
CTR program. This report was generally supportive of'significant‘area‘
in the nuclear data‘field«but gave,primary.emphasis over,the.short run

(two or three years) to atomic and molecular data. 'Haight closed his
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report by announcing thatAthe next meeting'was scheduled-for‘the'Sunday,-
’,October 27, 1974, preceding the ANS meeting in Washington, D. C.

-In the question “and comment period which followed Motz
' suggestedithatrthe request'for data into the 20 to 50 MeV range really
didn't make.much sense. He pointed out‘that'the only reason that data
were needed in this energy range was betause the most intense sources
of neutrons readily available at ‘the moment‘produced a neutron spectrum
which extended that high in'energy. Naturally, the availability of |
theselcrossasections would simplify the interpretation of the results
of such experiments. However, the long'term interests‘of CTR 15‘:0
develop intense 14 MeV-neutron'sources'forlmaterials testing purposes
which utilize solely 14 MeV neutrons from the d t reaction or moderated
neutrons from the source. He pointed out that ‘a confined plasma would
yield very few neutrons above.18 MeV and hardly any at all in the energy
range of these very high energy requests. . Bowman pointed'out'that in
laser fusion where the plasma 1is aegreatldeal more dense than the
magnetically confined:plasma, a'significant‘numher.of neutrons would .
"eaist‘in:the energy region-ahove‘lh"MeV'and’up t0'energies'as'high'as.
28'Mev owingvto'the signifiéant probability that neutrons:will scatter
 off other neutrons before escaping the dense plasma However he:agreed
with Motz that even this justification provided little support for an’
Aaggressive program in this higher energy range. |

| In Haight‘s report he had ‘briefly mentioned the opinion
of Dr; Prite of DCTR that cOnventional materials might be'used for con-
struction in the earliest"CTRfreactor, ‘Motz_ekpressed surprise that
' conventionalrmaterials might benused for‘conStruction'after hearing
for s0 "long about exotic materlals such as tantalum,.niobium, etc.

He expressed concern that nuclear data measurers might have been
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misled about the place for emphasis.for‘CTR'data.
Bowman‘commented on'his impression'that the DCTR'was giving serious
consideration to’conservatism in all aspects of CIR design; that is,
stainless steel for walls of the confinement_vessel; non—cryogenic"
coils for magnetic_fields, etc, - The-concern'appears:to he:that the
technology'was'sufficiently newvjust inAthe blasma burning‘aspects
.to ‘make practiCal;constructiOn difficult-and that theAinclusion of
-advanced and high risk engineering techniques;should be avoided unless
absolutely necessary. dacksbn asked Haight'if a new body»of CTR needs
had been stated by CTR in line with the new empha31s. Hevpointed out
that Price is now recommending efforts not in the recent request
compilation. Haight responded that it was clear that the U. S. needs
for CTR'bere not finalized at the moment--at least in regard to
'structural materials;' However, there are some factors essential to the
CTR program which would not change regardless of the constructlon
materials, Such aspects include the need'to breed tritium and the need -
for extractingienergy from the neutrons; fothfof these factors,come :
together'in the requirements of a,lithium blanket surrounding the
plasma and at least this part of CTR technology would not be influenced
v by changing engineering concepts. Perey added that well-Justlfied high
priority.requests ‘would have to await sensitivity studies which tell us
which cross sections_are important andfhow important they are. Smith |
exnressed his concern'that CTR.nuclear'data needs.were not receiving sufficient
attentionlfrom'those fundingvthe progran.“He felt that‘there was no doubt
Athat a significant amount of neW;measurementS’ﬁould be'reQuired for that program
but expressed serious concern that -the capability to'carryvon these programs
- might disappear soon if DCTR'could'not'comnit’iESelf toﬁa measurements'program.

Perey responded that DCTR is assuming some'1ong-tern‘responsihility and
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that he understood that a number.of-laboratories probably would
receive some DCTR fundingiin~support of DCIR objectives; Moore asked
" Haight ifithe_DCTR‘now felt that it couldn't fund experimental efforts
..until sensitivity studies were completed, Haight responded that some
sensitivity studiesbhave been done at ORNL and that .a standard blanket
has been evaluated_at seVeralrlaboratories, ﬁe;also mentioned that he
. understands thatithere is a 'small budget for nuclear measurements- this
year. |
Hemmig'asked Haight. for more information_about,the CTR‘.

data library expressing concern;that this.library was-not coordinated
with ENDF and his concernithat proliferationjof‘special 11braries be
avoided.A Haight responded that DNA has'allibrary 80 that contractors |
could,haVe access to recentlylrewised,evaluations which'wouldvbe used .
uniformly in their work, bTR'also would 1ike to~make use-of'recentr
evaluations and not wait for ENDF versions over which it might have'
'little control Haight emphasized that the library was in the ENDF

format and that there would be close interaction Wlth the ENDF evaluation
effort. Pearlstein closed this discuss1on in'commenting that while - the K

: DCTR really doesn t know what data it needs yet, that the concepts of a
7'specia1 DCTR library does appear to be useful to.them and that he foresees“
no problem ahead for ENDF owing to the DNA and DCTR special 1ibraries.

F. Biomedical Applications Subcommittee

Robertson reported that the committee had«met in February
and attenpted to determine its role in.nuclear data in.this area. -The
'commlttee foresaw the need for concerning itself with isotope production
cross sections which might be of value to the biomedical community, Tt
also hoped to educate the biomed1cal community to the sources: of nuclear

data and the measurement laboratorles which mlght'be’of assistance to them.
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He mentioned that Horen and Caswell were working on a useful bibliography
for nuclear interactions importanf in fhe caﬁCer'thefapy'energy range but
that thg effort is épparently suspendéd at the moment. He mentioned that
the committee thought that it might also ﬁ#dertake tﬁé functibn of;applica_
Fions in»agriculture. Moore asked WHo_wés taking‘requests for isotope
production crb%s sections for the Bréokhaven facility. Robertson résponded
that fpwell Richards will dq this. With this quesfion thé discussion of
this sﬁbcommittee activity ended.

G. Separated Isotopes Subcommittee

Perey began by proposing that;the.contact with the trans-
plutonium coﬁmittee, Moore, be added to the Isotopé Subcommiftee owing'to
obvious common interests of the t%o committees. The 1asf meeting was held
on March 25, 1974 at ORNL. At this ﬁeetiﬁg'Bill Good asked to be relieved.
of his role on_the Subcommittee having«served on'it for several &ears running.
Thé major purpose‘of the meeting was to evaluate.thé proposal for automation
of the céiutrons: Perey reported_that a massiveiinfusioﬁ'of funds.for
calu;ron_upgrading-woﬁld reduce costg, but that the reduction in costs would
only come With-mbre tank hours._AFY—7§ yeariy expenditures could Be reduced
by only'$85;006; However, for FY-78 éne could triple the present production
and rgduce costs per hour from $20 ﬁo $10.per hour for a $900,000 investment.
The question is do we needvthis pfoductive capaéity-—can we use this productive
capacity. |

._In'aﬁswer to these questions Perey répor£ed that there
appeared to be no pfeéent problem with_the“size'or inventory of the
rgsearch materials collection. .The 6rigiﬁél objective when the isotope

_separation program was set up of one mole of each isotope is clearly too
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much.  Over the years this-objectivé has been réﬁised downward to‘éifeﬁ ‘

" grams for-tﬁé éﬁall abundancé isotopes, ‘Perey proposes'thaf'the'present

list bf needs for séparated'isétopes be réviewed carefully againiwiﬁh the
knowledée that éome stargazing would be required in tgrms'of‘assessing
possible;new néedé. Until such a feviéw ié completed he suggests that no
recdﬁmendations at this point, with reéardvtolgutomation,'would be appropriate
on the basis of tﬁe RMC requirements. But véry likely a case could be'made’
from the sales point of vieﬁ.'

Tﬁrning to.the matter of isotope sales; Perey reported thaf,
in real ddilars,Aséles have been constant in the 1968-1972 period.- Since
73-74 saleé have pushed up some, Eighty percent of_these‘Séles gb‘to médiéal
use. The ﬁSSR 1s also providing maﬁy of fhese‘isotopes.n'For.ékample, all
molybdenum isofopes for medicai_use iﬁ.the U.S.‘were‘bqught;from the USSR
for a ti@e. Motzfand-Jackson'saW no proble@ withAtheif ﬁndérselling'us S0
long as.éhese isotopes were béipg purchased at a price below our cost. In
effect tﬁié amount fo a USSR subsidy.of our medical research program'ﬁhich
.sﬁould'nét be rgjectedvas long as it exists. ‘Of course thisvviéwpoint pre-
'supposes:that the cosfsvof the'ﬁSSR isotopeéuactﬁélly.are below the real
cosfvof ﬁroducinglthese isotopes in the U.S. o

- “ tféréy repbfted thaf‘in‘én'attémbﬁ £6 aﬁéWér these.aﬂd-othér '
questions regarding-;he_iéotope separatibn prbgram,’an internal ORNL review
of the progfam in depth was carrigd out under the chairmanship of Don
 Ferguson. Perey reports that mofé:R & D was uréed for the program, that
thé pricing policies were assessed.aslnot1realistic in that the preéént
pricing policy does not achieve‘full-cost reco?ery. The review contains

proposals to achieve -cost recovery and this can only mean increased costs.
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Perey pointed out that one‘difficulty_is thst the present,price‘structure
does not relate well to the purity.':ferey reported thet the innentory
sccording,to the present price structure:is'now valued at $40,006,000 and
AEC audltors don t like that._ Perep reported that in his vien this was a
tremendous opportunlty for taklng a fresh look at things and for bringing _
about:signlficant changes,in the program. Motz asked how much had been
invested in calutron operation since the tacility opened;_rPerey repOrted
that about $60, 000 000 had been spent. Comparing this with the $40,000,000

1nventory, Motz observed that the 1nventory is near the operating cost

permitting<the conclusion that either only a'small part of theainventory

was sold or else the inventory was undervalued.

In recognition of the strong committee interest .in the

ORNL review document, the chairman placed an action on Perey .to distribute

the document on the ORNL review panel for the isotope program to the

parent committee before the next USNDC‘committee meeting, -Perey.con—

cluded h1s report w1th the opinion that the problems in this program

come from adhering too closely to very specific- rules, However, he felt

that future needs were still'sufficiently‘nncertain,for<the RMC that it

~ would be‘difficultpto resolve the problem“by a new and,betterhsett Chrien

raised the question again of.foreign:loans of separatedvisotopes. Lind
responded that this was st111 an’ open question and that. the basic science

subcommittee_would discuss it further at the next meeting.' Perey thinks

that there should not be a wsiving of ‘charges to foreigners as had been

suggested earlier in the meeting; R1tter explained again that DPR has the
authority to provide 1sotopes to foreigners without EANDC approval and

that for the time being approval will be_granted-on a case by case‘basis.
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III. PROGRAM REVIEWS

A Cross Section Studies at Ohio University

'Dr. R. Lane of Ohio University began his presentation by
reporting that'the‘program primarily emphasized‘neutron work. - The
accelerator is one ofga kind}: Tt 1s almfconfiguration tandem designed
i~for'high currents and for holding ab MV'potential on the terminall‘:It

is fitted with large aperture accelerator tubes to enhance’ its high
" current acceleration capability. The accelerator operates comfortably
at 9 MeV ,.readily at 9.5 MeV, but to get ‘to 10 MeV the beam 1ntensity
must be reduced 31gn1f1cantly. Currents as high as 95 uA of protons
'have'been accelerated but normally'the currentslare_about'half of these
values. Most of the neutron &sfk is done'with pulse beams at a'base."
frequency ofVS'MHz; The pulse width is 1 nsec and the accelerated
current;is‘ldlto_IZ pna dc. The pulsed deuteron current 1s a little more than
vhalf‘of that*for protons, The injector isfcapahle of injecting 250 to
350 uA of ‘H~ beam. | |
The longest flight path for ‘the neutron time-of flight
work is about 6.6 meters. These pulsed beams are‘used in*studying.
polarization in heutron - scattering For charged—particle work a Brown-
*Buchner magnetvfrom MIT has been ‘set up with a wide aperture pole spacing
Lane feels tHat this?system is at least asigbod as solid—State detectors
.when;one considers the‘necessity‘to’move’the solid-state detector away
from the'target oWing to neutron shielding,and damage.problems in‘the'
detectorl In addition, the resolution 1is about a- factor of two to three
better; The present ‘1imit in these experiments is the neutron-energy
spread ‘rather than the charged—particle energy resolution The system
-is still being set -up and 1s not yet fully operational HoweVer; the

»first nucleus which will be studied is the 19F (n,¢) reaction. The intent
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is to get-the'aﬁgﬁiar and ﬁomentum distributions of the émitted
charged partiglef |
| "ﬁLénelthen went on to discuss the scéttering of.neutrqns
ftom’{QB. At Oﬁiguan R-ﬁatrix fit tovloBlhas been done and the 1/v
crogSQgect%on at416w energy has béen.reproduCed. The measurements have
discb?ered é.large‘dfwave stéte'ap 2.63'MéV‘with'a Jm =‘11/2 f. It is
felt that bj di§¢overing énd properly taking into aCCounf all states”
in thg borén;ld ﬁucleus.that one'één uée erafrix calpulations to
'calcglate with ﬁigh'accﬁracy the boronﬁlo-cfogs sections. Lane em—
phgs%ges that tﬂe Ohio,Upiversity role is to get the overall picture
of ‘the nqclgu§ and its deéay and‘excitatigﬁ process. The detailed
fitting of‘galcuia;ion.of'crdsé sections is more ép%ropriate to a
nationél lébora;ofy such‘as.LASL‘Whéré br; G. M. Hale is following
this pro?lem frpm Ehis viewpoint closely. Thefe is é qloée collaboration
1¢

between Ohio Univeréity and LASL on this B question.

Another facet of this work is the encouragement of the

12

development of nuclear models,> Lane points out -that in ~“C where

e
3

.isosﬁiﬂ mixing is Stfong it is difficult to'derive information on.spin
and périty of many_states.. It is far betterwpb work with'lzB where
.iéospiﬁlmixing is.not'importahﬁ and-the:ievel structure is cieane;—-
that‘iS'alle =I1.>;Tﬁe resulting spectroscopy on 12B has permitted a
coﬁéidé;ablé.step forward/in understanding fhé level structuréan 12C.
In the’same wéy\lOB ié‘ﬁeing studied_through réactibns'leading fp 10Be.

| “iéne.cdnéluded his preséntation By expressing his laboratpryis
strong inferest in inelaétic néﬁtronAscattérihg, particularly at high

ehergies‘and‘mentioned that a proposal is now befdre‘NSF to pursue this
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work. Anderson commented on ﬁhe use"of‘thé:mégnéfié speétroﬁetér
as opposed to the solid-state detecto;. Hexpdinted'out_thét'one
can increase‘the so1id‘ang1evfor the soiid—state-detectér ?ith‘_
a 4uadrupoiebthereby moving it fﬁrther éwa& to prbtect it frém ’
. neutrons‘and also achiévihg enodgh fargetvéepération ;o permit bagk-
ground reducfibn by ;ime—of-flight>téchﬁiques.

B. 'Nuclear Research at Western Michigan Univefsi;y -

Profeésbr Bernstein begén his report pyvﬁéécribing‘
the éxpérimenéal‘facilities at Western Miéhigan. ‘f§e majof facilitf
is a.12-million volt tandem Van de'Graéff»acceie;atér whiéh:hés'béen
in operation for four years. The faqility is supporfed by'é PDP 15
on-line computef. The assbciated laboratofyispace‘qcéupies S7do.squareA
feet of area. The‘first major eieﬁent,in‘the experiﬁeﬁtal pfégrém was
the accurate caliﬁfation of the prptbn ene?gy ffom ﬁhé accélerator.
The method uses the acceleration of heaviér mass ithHOnto a?deuterium
target and the detection of;the‘résultiﬁg neutrdﬁé, Since the threshold
for the inferse'reaction has'béen méasufed;accurately ﬁith deuteron
" beams at fiuch ioweyAéﬁérgy,'this'ﬁéthod éan be used to4c§iibré;e'the
aqcéleratof at much higher énergieslowing to.Fhé’ﬁuCﬁ higher ;hfesﬁold
for:the 6xygenfl6 beam égfiking:tﬁé;de;tgri;ﬂ target. ’By tﬁis meaﬁs.
the eﬁergy caliﬁration can be determined éoﬂgn accuracy éf_éﬁout~1 kv
iﬁ thé énéféy regioﬁ.ébove‘6 MeV. .Wiﬁﬁ ﬁhe‘accelérétor calibrated to
:high accuracy, itlwés gossiﬁlé towreméasure #hé mass of oxygen-15 by
ﬂredeterﬁining'the‘threshold for feéctioﬁs.ieadiﬁg to this producé.
-Thé resulting'enefgy is 6 keV beiéw the oidi?#lue and this diffefenée
‘islof~considerab1e.impo;fanée inlﬁﬁdefstahding ﬁucleﬁsynthesis prbblems

in this mass range.



Bernstein described another experiment in which the
reactions lZC-’(a,n).lso and 12C Gu,p)lSN wereAstudied to investigate
these mirror nuclei as reaction prodUCtsr The experiment is quite
sensitive to isospin mixing. He also reported on measurements of'the
level structure of 56Co“through thev56Fe(p,ny) 5'6Co reaction. The
gamma ray speotra were stored.in the on-line computer with half—kiloyolt
resolution; _Experiments such as these and other‘charged particle ex-
periments areyoarried out often in collaboration with the University
of Florida and with Michigan State University.

Another major program at Western Michigan is the study
of the7effeots of nuclear deformation on neutron cross sections; The
measurements are carried out in the energy~range from 1 to 15 MeV using
neutrons from the p(t n). reaction below 5 MeV-and from the d(dn) reaction
-above 5 MeV. A series of Sm isotopes were chosen since this is a mass
region where the nuclear shape is known to change drastlcally  The
- eéxperiment wasva measure of the total cross section using. a stilbene
crystal detector and sample masses typically of 40 grams.. The system
used pulsed shape discrimination to separate gamma rays from neutrons,
The measurement took three hours per point to achieve high statlstical
accuracyAand points were . taken every 1/2 MeV. Backgrounds were less than
2% across the.full_energy region.- The energy resolution'nas about.70 kV.
Typicai differences'in the shape of the cross section were of the order -
of six toveight‘pereent and_were_obtained with reference to 148gp which -
is thought-to be'spherical.- The preliminary conclusion from‘these
experiments is that addihg»protons to the nucleus changes the size while

adding neutrons changes the deformation._
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The chairman-closed this section of the meeting by
thanking -both Professors Lane éﬁd‘Bernstein for'wéllapresented talks
on their interesting programs, : |
1V, REPORT ON THE ﬁEANDC MEETING, TOKYO, MARCH 1974

Chrien reﬁorted to the committee on the latest meeting
of the NEANDC which is the first meeting to be held outside of the
Européan—American area. . During the visit the committee was ablefto Visit
JAERI and other nuclear facilities and were much impressed by the depth
and qualiﬁy of the Japanese programs and the quality of their facilities,
This meeting was a particularly important‘oﬁe since the U.S. felt it
necessary ﬁo discuss qdestiohs which seriously affecﬁed the future of the
NEANDC. The first proposal was the U.S;Asuggéstion that the NEANDC.expand
its aréa of respénsibility'to inc1udé concérn for non-reactor nuclear data.
This suggestioﬁ.was not-received with:eﬁthusiasm, but it Was.QVersHadowed
4by a-secqnd suggestion that the'NEANDC:discﬁss the”ovérlap in responsi-
bility which had,develdped ovef-the‘ﬁast years in:the INbC and FheiNEANDC
responsibility. | | | |

Chf_ien Vpoi.nted' out that the NEANDC .had béeh organized
around technicaifobjectives and'had beep very effective in bringing'ébout
technical advances in the area of neutron nuclear data over the years..
While the INDC had thé same*ovérall objective of promoting thefmeasurement
in the nuciearvdagﬁ fiel&, its original o:ganization was political in -
orientation and, in féct,‘itAis,still dominated significantly by polifical
coﬁsiderations.v Chrien pointgd outé'howevgr, that the  INDC had, in the
eyes oﬁ the U.S. delegaﬁipn, become very similar in function and in

accomplishments to the(NEANDC. This had been brought about, to a



"35
significant degree, because théiINDC_was able to provide fundé for
attendance at fhese INDC meetings,'whereés the NEANDC had no such
sdpport. The introduétiop ofAthis guestion by the U. S, delegation
causedlconsiderable concern among the'membership of‘phe committee
A and a subcommitfee was established to.consider this question, It
asked for_feedback'from nationél committees. Among.the'Europgans,
Dr. Story from fhé United Kingdom was particularly eméhatic in subport
~ of the NEANDC. He félt that the NEANDC had been the group which had
been most effective in cohducting reviews of critical matters in the
neutron cfoss section data, and that it haa éerved effectively iﬁ
coordinating activities in the European-American community which had
produced the majorvpart of fhe nuclear déta_ﬁoﬁ available, He felt
the money that hisvcountry was spending in attendance'and support of
the NEANDC was well spent and that'many>instances could be cited
which could demonstrate‘that the NEANDC has Been muﬁually benéficial
to Europé and to USA.
| Chrien' s discussion departed temforarily from tﬁé question

“of the future of the NEANDC to consideration of the role of - NEANDC in
considering loans for separated isotopes. The consensus of the NEANDC
was to avoid any responsibility for loans in the basic science area.
If chose to restrict its efforts to recommendations on>request; related
to applied measuréments. However, it recognized that a fastef review
procedure was necessary.

A 1engthy discussion ét the NEANDC meeting was held on
the WRENDA requegt list, The list was nowlfelf to be so bulky an& S0

filled with unimportant requests as to seriously,éffect its usefulness.
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A shorter and more impertant request list was.proposed and -the NEANDC
is anxious to.receiveminput‘from thélmemher countriesVon_thiS'possi—
bility, In this context a discrepancy list came under reviewt Some

members of the NEANDC felt that-manv of these discrepancies came about

‘because of pressure on experimenters to have their data released too

early. Sowerby, of the United Kingdom; felt that the most recent data

is notialways the best data; partly for this reason. Chrien closed

his report by mentioning a proposal by Ribon that a panel on fission

cross section measurements be held in- 1976.

| ;hogosa then‘turned the discussion to the questiontof’
adequate renresentationvat'NEANDC meetings for the U, S, At the recent
meeting he had proposed a reduction from the current four—member
delegatlon to a three—member delegation from the U. S.  He reported that
the Europeans were extremely sensitive on'thiS'issue.and felt very strongly
that:the U S. should make no reduction at all in the size of representation
to NEANDC p01nt1ng out that there were a large number of committees with
overlapping respons1bilities besides the NEANDC and the INDC and ‘that
some effort should be made to. accomplish the Work of these committees in
a more orderly fashion. At this point Newson asked what specifically does
NEANDC do._‘dackson respondedithat it sponsorslsymoosia, conducts reviews
of data in spec1fic areas, assesses needs for various kinds of new data,
and many other very useful activ1t1es-—much of whlch has been taken over’
by the INDC in recent years. Gevantman reportedlthat on his last-visit
to Vienna , he obtained the impression that the ultimate goal was to
merge ﬁEANDC_ and the TNDC. |

Havens then gave his view of 'the responsibilities of INDC

'and'NEANDC and the evolution which has taken place over the last‘few‘

years. He began by saying that'originally INDC was primarily a political
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body and that most technical 1liaison having a significant impact was
being carried out by the NEANDC,; However, the TAEA had money and had
begun supporting travei‘to INDC meetings. Mergep'of the two committees
Was‘impbssible‘in 1968 since INDC h#d to encompass all countries and
- the political situation,did not permit'the'kind of clése cooﬁeration
as was possibie‘with'NEANDC where polifical considerations were less
impbrtént. ‘The NEANDC was capable of doing things %hiCh,-in fac;;
were not possible through the INDC. ‘Since that time the INDC has taken
iover many 6f the ?esponsibilities of the NEANDC and dembnstrated'that
it can handle them effectively. However, HaVens feit that even tbday
there are siill things‘the NEANDC éan do that INDC can't do. These
thingé tend to be primarily matters related to political situations.
Cﬁrien_added that the smaller countfiés feltAparticqlarly strongly
that they would iosé by the passiﬁg of.tﬁe NEANDC; The INDC membership
is set.up‘on a rotating basis among the sméller countries; thefefore,
much of the time the smaile:.coﬁntrigé have no représeqtation whatever,
However, the smailef countries who‘gre members’of the NEANﬁC al&ays
have representation on fhaﬁ commitgeé. The ‘Swedes and the Swiss were
pértiéularly concerned about tﬁis;

| Pearlstein asked the NEANDC mgmBers‘present to explain
,‘thé benefit.which the ﬁ._S.'defived'from close collaboration wifh the
rest of the &orldAan& froﬁ bofh of the coﬁmittees. Jackson responded
commentiﬁg relative_to'the NEANDC that the needs for the reactor programs
are &iminishing énd yet the'Eﬁerean @émbers of the NEANDC do not want
to seé the NEANDC‘move iﬁ to the area of materials safeguards or fusion

research. As for the vaiue to the U. S. of‘this'last meeting in Japan,
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Jackson felt tﬁat the meeting wés redundant.- Havens emphasiéed again
that where information éxchanée is involQed'that the INDC is now superior.
However; for experimental aspeéts and samﬁle exchanges~-thattis, technicél
.’matters——the'NEANDC still probably has a useful role.

| SmithAqalled attention to the fact that both internatiqnal
committees have s£andardssubcommittees énd wondered if two internatiomnal
_ standards committees were really necessary. Smith élso asked if there
are really any cobperativé experiments goipgvon now which are sponsoréd
by NEANDC. . The represéntatives pfesent were not aware of any, Stewart
reminded the committee that we now get NEANDC reports on activities in
the European and Jépanese cémmunifyf Shé‘askéd what would happen to
these reports if the NEANDC were térﬁina;éd.v Rogosa responded that
theée'documénts nearly all carry both an'INDC‘épd aﬁ NEANDC number so
presumably they would still be aQailable, Spéakinglin-favor of NEANDC,
Hemmig pointed out that operationé of the NEANDC céuldAbé nuch morev
stfeamlined. 'INDC,symposia are more cqmpliéated in terms pf arréngements;
.:equire expensive‘transiatoré,‘épd generaliy tend to be ﬁore cumbersome.

Pearlstein asked if INDC would'be able to make its ﬁay
nOW that INDC né longer pays the members' way to meetings. Jaékson
responded thaf if the NEANDC were killed,.the INDC would‘clearly be
strengthened. He suggested that the NEANDC should go ahead.and expldré
the possibility of combining with INDC with the intent of stréngthéning
INDC in coordinating'internétional aCtivities. Havens closed the discussion
by éommenting that politicaily we are ébligété& to stéy in the INDC; |
Chrien then continued his repoft ﬁj describing new

faciiities which were discussed at the recent NEANDC meeting, He reported
that the Geel linac is undergoing'a modernizationgtO‘acﬁieve‘lz A currents

in 3 nsec bursts at an energy of 120 MeV. The average power on targets
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under these‘conditions is 12 kw;_»When:one takes into account the
enhanced neutroh production arisingjffom'the uéeibf the mercury cooled
uranium target thelfaciiity is'competitive with the large’linacs in the
u. S, iﬁ terms of‘neutron productioq capability. The Loﬁvaine University
has acquired 5.7'MeV CN Van de Graaff. .Ghent Sfate Uhiversity is
acquiring a linac similar to that at BCNM and a photofission program
will bé started on th#t'facilityg Atisaéléy a heavf,ion facility ca11éd
"GANIL" is'under,consideration which would operate with one cyclotron
injecting.into another. The fécility design objective is 30 MeV ﬁer
“nucleon for iight ions and 7 ﬁeV_pet nucléoﬁ for Heayy ions‘Withvan
intensity of lﬁfi to 10?3 ions per second, The linac at Sacla&'will»
qlose down nearly all its operations with thé‘only remaining program
being.that'of photqhucleér analysié;’ A 10 ﬁegawatt_reactor will be builf
,af'sacléy for éolid state_studiés; o |
| In Japén at' Tsukuba Univeréity a 12.Mv ﬁelletrdn
electrostatic,aécelératbr will Be'buiit; At Toﬁoku a~4;5;MeV dynamafron
wiﬁh pulsing‘fbf néutrdh work is Being ins;alled'ahd 5t Osaka University 
‘an isoéhfonous'cyclbtréﬁ is under COhsfruqtion; 'In’fheAﬁhited Kingdom |
é 30-MV terminal voltage heav§libh electrdstatic éééeletator is being.
built at Daresbﬁry; At Harﬁell é phoﬁofissioh prbgfam at and belqw.-
"fhresholdﬂ is being initiéfed. |
| Thé:éommitteeirétufned afﬁér adjéurpment.for lunch.andv
theﬂéh;irman read a p;oposed stétement repreéepting the USNDC vigwpdint'
on the role of'NEANDC énd INDQ..,Thé pfoposa1 pontained.tw6 main points:
(1) reduce the frequency of‘meetings téAoply-One_pér yéaf for both NEANDC
and INDC; (2) ufge the-cdmmittees to work thethgr to define their~roles
more clearly, After S?m¢ diséuésion.it-becamg ciear that a significant

portion of the USNDC members felt that such a proposal was somewhat
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hasty and was concerned about a "baby-bath water" situation developing.
Smith proposed that an ad hoc subcommittee be appointed to recommend
a position for the USNDC within 81xty days, The chairman accepted

this proposal and restated it as an'action on the chairman as follows:

of recommeridations on the future statuS'of the NEANDC for circulation

to the USNDC committee within sixty days for their comments,

Hemmig urged that the.committee makeHaJlisting of the

" unique advantages of the two'groups before making any decision and then
‘make certain that any new proposed operations be established in such

a way as not to lose any of the valued functions.

V. REVIEW OF THE TABLE OF ISOTOPES

. The chairman 1ntroduced Dr Lederer of the Lawrence
Berkeley Laboratory explainlng that one of the reasons for the USNDC
wishing to meet in Berkeley was to hear at first hand a report on this
program. Lederer began by tracing the history of the table of isotopes

beginning in 1940 with a table prepared by Seaborg, _The.table went

‘through five editionsséthe'1966.edition sellingvoverVIO,OOO copies. The

authors had no way.of knowing~who received these copies but it is estimated

that about half went to basic science and half to applied science personnel.

" By that time the field had gotten too big to be handled by just one or two

people. Inrl968 a‘new effort was proposedvWith the.following goals:

(1) to produce a'seventh edition of the table, 2) to arrange the information
file so that future editions could be made much more ea311y, and (3) to
prov1de data serv 1ces which could be based on the computer, Owing to a

lack of funding an effort for the seventh edition ‘was not mounted at that

time but a smaller effort on nuclear moment compilatlon was undertaken
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.anducompleted._ The'proposed proieet'finally‘didnreceive funding in

l97l, -Presently the group<consists_of five compilers—éfour_full-time

and two half—time."The group has worked'through all'the isotopes once.
The data file now includes experimental uncertainties on all numbers.
.. The group has developed spec1al methods to: deal with level schemes.-

The computer is used to find errors and this has paid great dividends.
'Even the most careful of compilers was found to make numerous errors
: which the system was able to detect. The computer is now capable of
_drawing all level schemes automatically. Lederer reported that by 1976
the next table will be-completed. " This will,beithelseventhiedition.

He hedged somewhat on this date pointinghout that the level of support
onuld makelthis date difficult to.achieve‘although it was considered
wa'reasonablevobjective by the’program members.‘

o - Lederer then derribed an additional project now underway
which is an interactive on—line program package.‘ It can be used by any
.Government-funded laboratory by using a telephone interconnection.
’Billing>is handled on aprecharge basisvfor_the Lawrence Berkeley‘_.
Laboratory computer. lnterested‘individuals at other’laboratoriesfmuSt
iget a purchase account for the Lawrence Berkeley Laboratory computer._>
- At this point Motz 1nquired how often the data file in the- computer was_
updated Lederer responded that at. the moment there is no data acce331ble
by this. technique | Only programs.generally useful forrphysiCS”research""
such as for calculations of ClebschQGordon coefficients etc.. However,

1t will include nuclear data in the future after the new . edition is
completed in 1976 Bowman asked how much the program would cost the
Lawrence Berkeley Laboratory if the service were’ supplied free to. outside
.users. Lederer estrmated about $6, 000 and commented ‘that such. an arrange-

ment would be very. de81rab1e greatly simplifying the bookkeeping operations
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on both ends and generally encouragingcthe’use‘offtheysystem., Perey
cautioned that one can easily'underéatimate'the“cost'of these programs.
He predicted that such~a'program'might“runeinto prohlemS'owing tohthe
tieing up of the ‘computer peripherals with ‘the large amount of input-
'_ output activity. The chairman thanked Dr. Lederer’ for a very interesting
report and deferred any further discussion on this program to the recom—
mendations portion of»the agenda near the end of the meeting.
VIi. U. S. ‘NUCLEAR DATA.NEEDS

A. Non-Neutron Data Needs
Dr, Heath of the Idaho National Engineering Laboratory

-began his presentation by stating three objectives of his tdlk. “The
first was-to review the ekperimental quantitieslwhich are of'interest‘
to applied users, The'second Was to discuss several eiamples of data
needs with precision requirements, and the third purpose was to discuss
techniques of recognition of data needs. | ‘

| Dr. Heath emphasized the importance of nuclear decay
vdata explaining that in his opinion this data had . the greatest applied
impact of" all nuclear data with the exception of neutton data. He’
h.explained that a typical decay scheme requires 25 to 30 measurements
and illustrated this with a decay scheme of-lQBRh The decay data can
. be. applied in many ways  These include decay heat, nuclide assay,
‘ biomedical nuclide transport mechanisms,and basic physics. ‘He explained
that often the basic'nuc1ear physicist‘doesn't need high'accuracy to
- understand spins; mixing ratios,_etc.‘which.he is after. 'However;_
applied data-needs-often<require considerably higher'aCCuracy and often.
these data do not exist to the accuracy required Citingla”number‘of

. examples, the accuracy required he explained may be less than 1/ whereas

nuclear physics usually requires no better than 10 to 20%Z." Smith asked

T g e
Sy Tel 2
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- if onedreally needs absolute‘gamma.rayfintensity; -Heath‘responded'
that often it is absolutely neceSsarytbut notialways;'p
-Heath'went-'on to emphas‘iae. that currently .the,‘radioa.ctive
effluentnfrom_nuclear power plants areﬂoflspecial’importance. "'He pointed
“ out- that a 1000 MW electric'power plan‘t is a 500 to 800 million dollar
investment which could be idled by improper monitoring of these effluents.
He speculated that . gamma ray spectrometers probably would be located at
many critical: points-in the_reactor where radioactive'material might be -
Vreleased'or transferred to heeptrackbof‘thé-emissions, The concept,
he feels isdpractical ‘but it must haVe:a good data base to interprett
the‘measured’speCtra; Bowman raised the question of accuracy again
ifexplaining that it was clear that ‘an accurate knowledge of the gamma
ray line spectrum for a complete set of nuclides is important to unravel
a complex germanium detector spectrum.’ However, helexpressed reservations
’about'the need for such accurate half«lives. Heath responded that the
accuracy’ for most of ‘the half 11ves etc. is' in the 5 to 10% range and
~only a part of the data exists.- He commented that if a very high
accuracy set of data is not available at least an’ agreed upon set of
- data needs to. be established which could be used un1formly for measure- -
~ments in this fleld.‘ Rogosa:asked,‘"lsnft this a criticlsm of the;Oak
l Ridge data'center,.shouldn't their statementpot the*data'represent
“the best data 4in’ hand7" Heath responded,;"ies,.but;the,best data might
.still not be sufficiently ‘good," 'Rogosa asked,i”When you are.approached.
about:improved data for a'special'radionuclide, don*t you-redo the'bak .
'Ridge'evaluationV" Heath’ replled that hlS usual response is either -

‘ that the data is now adequate or that new measurements should be made.<
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After some discussioplalgng'thiSlvein, Heath went on to

his second point regarding the'mechéﬁism'for*idenfifying data needs
and to see that they are satisfied, HeACited,a problem‘of two years.
ago from theiﬁggulétory jlvision'in'whiCh he was asked to chatacgerize
. the radioactiviﬁy source term of possible ;adioactiye'effhnnt'from.nuclear
power plants.a‘He explained that>thiS'meant that he was asked to assess
the inventory ofjall:radioactivity in.réaéto:s.. With thié-info:mdtidﬁ
one could do modeling calculations for effluent, prescribe in detail
" techniques for measurement of effluents;iﬁciuding calibration techniques
for detectors 'and the nuclear daté pfope:tieS»fqr the radionudlides
of concern, As a result a guideline was issued covering this whole
_spectrum of problems cqntaining nuélear decay,propertigs based on- the
Oak Ridge nuciéar data tables, Thisvguidéline:will be used for assess~-
ment in the future by Rggulatqry,'  ' ”

| ﬁeycited as.another éxamplé a~fiqsion_pfoduct file for
calculatiﬁg deéay.heatﬂ‘ He pointed out that infbrmatién,dn about 500
nuclides is ﬁeedéd,‘andfthaﬁ we have‘méaSufements only‘on.about’one
third of these. .Only the half-lives are»knéwn on about §ne third
of the remainder, #nd‘the final one third have nevér been.obsefvedlbﬁﬁ -
have.been_célculated from fiséioﬁ theory; Hemmig emphasized that DRDT
is ﬁuch conce?nedfabouﬁ fast fiésion.product yields. At thermai'energy
he exﬁlainéd that én'aécufacyiof aboutv32’in fission prodﬁct &ields is
. now obtainable buf at.highgr*energies the yields_aré uncertain to the .
éxtént of 30-to 50%. Heath.agreed and"ddntinuéé that in spite of.ﬁhe
 serious need that the USNDC:had.ﬁot ﬁakeﬁ‘édtivé reéponéibility for
nuclear decay data, Jagkson'and'Perey'immédiateIY'disagreed referring
specifically to activity of the Committeevdﬁfing fhe paét two years to.
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prbmdte éompilation‘and evaluétioh.effo;ts, 'This‘then~1ed into a
" - rather lengthy diécussiqn on activity‘relating'to safeguards, biomedical
applications,‘écﬁivafion énalysis; etc. invol&ing ﬁrimafilynﬂoren,
Heath, and Perey; ‘Heath, hbweve:, suqcessfully presseﬂ the point
| thatltheré ié‘now‘no_effécti%e‘méchaﬁism fér generatipg‘requests
- lists and‘getting.ﬁfiorities'for.ﬁeaéurement; of decay data or
compariﬁg the §ribrity in.ﬁeedsiof décay data with other kinds of -
data such as neutron induced reactibns. The chairﬁén thanked
Dr.'Heath_for‘one'of the most comprehensive reviews which the
committee had heard on_the‘applicétionsjéf decay data.

| At this poin; théféhairman intérrupted the pianned
Gproceédings of the.meefing in~ordér to pefmif Dr; Rogosa, who was
'-departing early from thé méetiﬁg,*to'maké alféﬁ comments about the
future of the USNDC. He iﬁfdrmgd{fhé éommitteé’that it is his
intention fo continue the-committge‘but probably'nqt as a formal
advisory commifteé:to the AEC. ihe'funétions of tﬁe comﬁittéelgan*'
.,thérefére benﬁeffprmed'withoutithe;cumbérédmé machinery and resfrictions”
‘now impésed"by the'Fedéra1'Adyiso?f Act.' ﬁo final_deciéion haslbéeng
made,.reg_ardihg _f:he'pfecis‘ena‘ture 'O_fv the commit;tee but Féderal lav}
doég.permit”é.Fedgréljaggngy-tb opérate with an infd£mal édviséfyf
committee-doﬁsiéting of'Governmenﬁiemployeesior contra;ting léborétorieé——
uniyersities,:or‘ofhefwise, 'HoweVef, the AEC cannét'prévide funding.tb '
a university'éim?i& for fhé purboée of_proViding the expen$es of'é: B
deéifed advisor:té éttehd commitfée'meetiﬁgs. -

| Rogosa coptinued, poiﬁting'oﬁt'théf theré wéfe now 75

to.SO names of active ﬁa;tieipaﬁtS'iﬁrthe USNDC:ihcludinéAsﬁbcommitpees,
He expl#ined.fhat'currént-AEC:thinkihg is that -there should be’atmajor

reduction in the number of partiéipants.-'SuBcommitﬁees will be reviewed
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and some may be reduced in size or even eliminated., In the -planned
new structure a subcommittee member would be welcome at USNDC meetings
as an observer and as a participant in discussions. However, final
recommendations would be voted on only by the designated members . The
. presentpauthorization for membership runs out on February 1, 1975
and at that-time notices of changes would be~distributed.A The chairman
then returned the'committee,to the planned agendaxand introduced the

next presentation.

B. Waste Transport‘and Thermal’Data éets

' pr. Petrie of Oak Ridge National‘Laboratory and of the
Division of.Waste Management and Transportation began'a presentation |
on the need'for improvements invthermal data sets'for use in the area
of transportation. He reminded(thefcommittee:that the‘transportation r
of nuclear materials must be'carried outbin‘such a‘uayhas toﬂaVOid
_nuclear criticality both for normal transportation and also for
accident_possibilities. " He emphasized that shipping casks designs f
are; of course, obviously different from reactors so that data which
might be,satisfactoryvfor reactor design is~not'necessarily adequate
for shipping casks design. Heffeels that his program needs to.obtaind
the best‘set.of data possible and'compare this with validation experi-
.‘ments. The calculations from the nuclear data will require the |
establishment of a special group structure suitable for shipping
problems. The result will be a library of nuclear data specially'>].
suited to calculations of problems involving shipplng casks.

Newson asked incredulously why the present data is

not adequate.‘ Hemmig_responded that, in.hislopinion,-the-data is
. not the limitation rather the procedures‘and methodsof"calculation 3

would provide the limitation on accuracy. 'Petrie.continued his
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presentationband described a'series of Monte”Carlobcalculations.of
.arrays of critical materials. The~results of.the calculation averaged
an.error of 5/ from the experimental value for k—eff Tetrie on this
. N . _
basis requested better thermal data._ The committee was not strongly
: convinced that new thermal data was needed However;.Pearlstein
pointed out that more. new thermal data is probabiy on the .way as the
result of an EPRI-funded program;,..
. When Petrie s.presentation had been cbmpleted; ﬂoore
H.asked the chairman for some background information'on the'presentation.
' The chairman responded that the Regulatory Div131on and the Waste Managew
ment and Transportation Division of AEC as a. result of . Joint discu351ons,

'felt that they had recognized a need for better thermal data and had

approached the DPR about funding new measurements or. evaluation. The

_Dresentation was made to inform the committee of the program.,?

uC, The 1975 Edltion of the USNDC Request Co;pilation
| Pearlstein began the discussion by reporting that Charles

Dunford will handle the request 1ist this year. " He will providevretrievals
for-subcommittees. At the time of the meeting no response had been
received rrom several agenc1es for information on new requests for
nuclear data; These agencies 1nc1uded DMA DSNS the Safeguards
: Request from Bramblett at IRT and DBER. Moore reported that DMA will
submit llStS very shortly 1nc1ud1ng requests from both LASL and LLL
l Pearlstein reported that the ‘new request list will be"‘
about the same size w1th about 212 new requests and about the ‘same
’. number‘deleted, However, Moore p01nted out,:that the DMA’lists,were-

.Inot nov included and this‘might increaseithe_size to some‘degree.. At
this'point Jachsondproposed that the status comments,in the requests

lists be eliminated. .Jackson explainedhthathpeople like Hemmig7carry
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out an. intensive review of proposed requests ahead of time before
requesting new information 80 that the requesters themselves ‘at least
know the status of the-request before it-is,submitted. .Furthermore,
since the review isldone annually.there'islvery little time‘for such
. information to get out ofidate'and'thus status comments are not
Aparticularly helpful ln‘his'view the status’reports:Serve<as
" much better 1lsts of U S. activ1ties in regard to data requests--
particularly 81nce the CINDArType'Index is now included in the status
'-report.' o | | o

" Moore, however, felt that ‘comentsuare cert'ainly' h‘elpful

~_.nto ‘measurers even though they may not be helpful to requesters. Jackson

responded that he felt that the present effort going into improving the 4
. status comments might be‘better:directed if'one were to select a
5smaller;9ubset Of‘requestsjandigo.into'detailhon the‘present'status,

the techniques presently used or. available,'etc. and communicate this

to people who can_do these_measurements. Jackson s comment raised the
‘question of howione'selectsithe_subset and_Smith commented that“the'
;committee could’expect'to'achieve-progress on}requests which were of
high priority and which could ‘be, attacked with present techniques.;
Chrien raised the point of the disposition of the request that .cannot.

. be measured with existing techniques.' Several members‘of the committee
responded that it was probably best to carry such requests in the request
list since it was possible to cite several instances where’ seemingly
impossihle requests;were satisfied:owing to the.development'of new-
techniquesf Jackson,expressedlhis'opinionlthat whilevthe comments:are-

0.K,~they-should‘not be'viewed asnesSential.'
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Chrien then made almotion:thatbinicarrying out the
review of the request'list that'thé subc0mmittees refrain'from including
status comments relatlng to existing data and . 1nc1ude only matters
relating to samples, existing effort, or - other in—head knowledge.

Smith seconded this motion and 1t was passed by the committee without

.debater

The chairman then placed an action on the‘subcommittee'

" chairmen to complete a review of the request list by January 'l and

~ forward a repgrt to the USNDC Chairman including recommendations for

special samples and a selection of special high priority requests.

The chairman then asked Pearlstein,for a'retrieval to the subcommittees

sorted according to the subcommittee s area. of 1nterest.r Pearlstein

agreed. and in response to some concerns of committee members . about

the clarity of retrlevals c1rcu1ated at ‘the USNDC meetings stated

‘that the: retrievals for the subcommittee would be printed more clearly.

In response to a question by Motz, the chairman placed

an action on Pearlstein to forward to Anderson and Motz two c*pies each -

a retrieval of the DMA requests in the USNDC requeSt 1ists.

Several committee members expressed‘an interest in
seeing the complete request'list and Pearlstein promised to send the

wholeurequeSt list'to.theAfull*committee“before the end-of'Seﬁtember 1974.

-Pearlstein also stated that he needed 1nformation from DNA and DMA on

what should be deleted for forwarding to V1enna.. DMA sa1d that it would

supply thlS information.i
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VII. COMPTLATION AND EVALUATION

" A. CINDA REPORT

‘In Goldstein'sdabsence the CINDA report was presented
by Hsvems.. Havems summarized the comments of an informal memo which
l is included im‘the minutes as’Appendim C. Goldstein had two primary
points. First, siuce the distributiom list now needs review, he hes‘
suggested to‘Dunford that 70 additional names should be'receiving
_ the CINDA distribution 1ist."ﬂe's also much concermed thatimany
of 'the copies are going to- administrative individuals who are unlikely
to use itifor.the purpose of'discovering existing data or planning
new measurements. The second major point is made regarding the size
‘of CINDA. CINDA continues to érow as more'and.more measurements are
made and’ it appears 1ikely that the '75 edition will have to be
‘published in three volumes. He suggests possibilities for reducing
the siZe of'CINDA in’subsequent.years also. Finally, Goldstein was._
somewhat: critical of the'present computerized formst for ClNDA and
expressed the hope that new, more flexible, and simpler computer
Asystems could be devised which would be less lavish in space and 1ess
- error prone, Pearlstein circulated copies of the changes suggested
in‘the.request list for CINDA snd asked for comments on the proposed :
' deletions and for suggestions'for usmes to be edded to‘the-liSt.

B, NNCSC Report

Eearlstein‘began his reportvon-the.NNCSC with comments
directed to BNL-325. He‘informed the committee that in the future the
lists of resonance parameters will include ohlvtthe.recommended values
stating that the results from'individual‘experimemters would be avail--
able on request. Pearlstein emphssized the problem of allocation of-

pages- in the book of neutron cross section curves. The NNCSC has



concluded that it is most appropriate to allocate the number of pages

. to a particular 1sotope in accordance with the size of the associated

bibliography of measurements. Some committee members expressed

reservations about this procedure but no- better proposal was forthcoming.

Pearlstein empha51zed that this criterion was used only as a general |

gu1de and that the NNCSC would exercise flex1b111ty where it seemed ‘

appropriate on‘particular'isotopes. He reported that the page_size

would be 9 inches by 12 inches with matter on both sides. The pages

' would contain no grid 1ines, the phllosophy being not to expect people

" to derive values from the curve since the detailed data could be ordered

from the NNCSC. A lengthy discu551on followed on whether to use gridded

paper or not. Newsoniwas.joined by many‘others in saying that one of |

the greatest values of BNL-325 is‘to‘get quickly a £airly accurate cross

.section at any particular energyti-While-recogniaing'Pearlstein's point

that'a book full of ~ lines might tend towards the unsightly, the

committee generally felt that the ready ‘access to fairly accurate

1nformation on’ cross sections, resonance energies valley energies,

-etc. was valuable w1thout the need to resort to rulers for reading the

graph. A suggestion was made_that since the graphs were all uniform

in size,k_ - a transparency withithe grid lines printedlon it might_

be included in BNLf325hto aid those: who wanted information‘ofolimited

‘ accuracy quicklyt ~However, no formal»recommendations were made by the -

committee»to NﬁCSCgon this.subject.4 | J |
Pearlstein then.turned his‘attention.to the activities

of the CSEwG.o He reportedothat a meeting of a ‘small group of members

of the CSEWG was.held at'BNL‘on September 12 and'l3 to plan the future

program for ENDFB-5. Theivarious activities required to produce ENDFB-S'

were divided into four groups and the attendees were divided up into
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four committees to deal with eachhof'these areas, A.calendar schedule was
made up for ENDFB~5 which. includes the scheduled publishing of ENDFB-5 in

January 1977, - Thexnekt CSEWG meeting is planned for Octoberw 'The plans

.scheduled for ENDFB-S and the review of . the recent CSEWG meeting are included
Lin the minutes as,Appendlx C. Haight brought up again the suggestion of ‘the

" CTR subcommittee that the status reports be indaxed‘to,program needs,eAThe

consensus of the Committee was that several laboratorieswdo=index their

reports in this way and. that further indexing was not_ necessary,

| VIII. STATUS REPORTS B T

Only’anshOrt period of time was devotedfto:this agenda:item.
The subject came up again of the degree of editing which was: appropriate for
the status reports. Newson expressed concern again that some of his report

might be deleted Bowman responded that all of the Duke report was included

l in the- last status report and that the volume was presently still manageable

in size. Some felt that the guidelines for editing thevstatus reports were

not being followed rigorously enough but no consensus of the committee on the

subject‘was ev1dent.

: The discussion next turned to the question .of when the'next

set of status reports would be issued. After much discussion'it was decided

'Jthat March 1, 1975, which would be close’ to a meeting date, would be an

: :appropriate date for ‘the.- next report The chairman then directed the

Secretary to call for preparation of USNDC status reports for distribution |

by March 1.

The committee next discussed the role and function of the

.status reports, and as a result of this discussion the chairman placed an

include a,statement of the relatlonship to the request compilation-and an

additional subject category covering techniques for measurement, evaluation,

and fd_(‘_l, ldries

o
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(IX, MEETINGS

‘,A. Plans for the 4th Conference on Nuclear Cross Sections and

.,ATechnology, 1975

'Havens reported that organization for this neeting
was essentialiy;completed. The neeting anpeared to be‘getting
strong support:from the'international_community. Dr. Schmidt of
TAEA has interacted strongly with'the nrogram planning and nearlyd
everyone in foreign countries who was asked haS'suggested”invited
speakers. . He, therefore, feels justified in expecting a strong
conference with a significant international attendance.

B. Review of Future Meetings

an-International Conference ongNeutron Ph&Sics is
presentiy Scheduied'for Juiy 6, or;7, 1976 at Lonell; Massachusetts.
The committee organizing the conference met for the first time three
months ago.. The'meeting is to be organized along the'same lines as the
'Antwerp Conference.- |

Chrien reported that another of the.series of conferences
on neutron capture gamma ray spectroscopy, similar to the one recent1§
'held in Petten, is tentatively scheduled for October 1977 at Brookhaven
Nationaleaboratory_and attendance of about‘1§0 sclentists would be
expected.- The primary-objectiue would be the basic science. |

| It was also suggested that an.NEA‘panel on*fisSionv

measurements might.be appropriate in late>1976. Brookhaven was mentioned‘

as a good location’for«such a meeting owing to its proximity to NNCSC.
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X. 'RECOMMENDATIONS

| . Smith began ﬁhié ﬂbfti&n of fhé meéting by recommending |
the four basic scienge”recommen&ations éontaiﬁéd in Apﬁeﬁdix B be
accepted. The.métibn was sécondéd by Héveﬁ; and was ﬁassed unanimously..

The'duestion'of tﬁe ﬁblicy on loans to foréign countries

of séparated‘iéotopes cémevup Briéf1y-but no“}esbluﬁion of ;his issﬁe‘
was reachéd’owing.to ingufficient time for di;cussibn. The‘chairman '
.ﬁroposed that the next meeting be hgld‘in'the.g;fing aﬁ'BrookhaVéﬁ
" and Chrien expressed his willingﬁess-tthéét~tﬁéhﬁéeting. The‘chairman

adjourned -the meeting.
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NEUTRON CROSS SECTION DISCREPANCIES

2nd Edition

Sept. 1974

Compiled by

H. Goldstein



. Introduction

The following list of cross:section discrepancies is offered to
draw attention to the_existence’of-the discrepancies, primarily in the
hope of stimulating additional‘measurementshto‘resolve then. |

By "neutron.cross section" is meant any piece of‘microscopic:
neutron data_characteristic of neutronvinteraction with a single tar- -
: get'unit, e. g.vnucleus or molecule. Thus, "croSS'section" is meant to

include multiplicities (v, n, ‘etc.), spectra of em1tted particles,
infinite-dilution resonance integrals, etc., 1n addition to actual
cross section quantities. |

"discrepancy" is said to exist when two or more direct measure-,
,ments of the m1croscop1c quantity differ among themselves by substan-
tially more than~the1r-comb1ned‘errors. Integral measurements are
usually 1nc1uded only when they are felt to. lead unambiguously to mi-
croscopic quantities, e. g. 1nf1n1te dilution resonance 1ntegrals from |
pile- -oscillator studies, or absorption cross sections from thermal diee
away experiments with small bucklings. ,In general discrepancies
.‘between exper1menta1 values and theoretical predictions are excluded.:

Two aspects of compiling a discrepancy list such as this deserve

to be noted The first is to.empha51ze that a set of measurements of
laccuracy lower than de51red do not in themselves 1nd1cate a discre-
pancy in the sense used above.l Two measurements w1th *100 accuracy
that dlffer by, say, IZf cannot be con51dered dlscrepant ]ust because

- there is an urgent need to know the cross section in. question to better
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~ than 2%.i Th1s dlscrepancy llst should not ‘be construed as a. "super- -
.;request llst"

. The second aspect Wthh seems to requlre part1cular empha51s at

the present t1me, it that the documentat1on for some of the dlscrepan- C

' c1es-1s hlghly 1nadequate¢ In far too many cases, the only ava11ab1e B
references appear to be informal prlvate commun1cat10ns, "corrldor
-conversatlons", and ]ust plaln rumors -- "somebody says so- and-so is
correctlng hlS data ‘for the. X-effect, -and the new numbers he's gettlng ‘
contradlct the unpubllshed results they re measur1ng in laboratory Y."
Perhaps there should - be somé cutoff as to the ‘level of reportlng con-
51dered to establlsh the exlstence of a dlscrepancy.

In so broad a field an exhaust1ve compllatlon 1s 1mposs1ble.u In-
‘deed it is- 1ntended to 11st only those of maJor 1nterest 1n the various
fields of nuclear technology Frequently the s1gn1f1cance of a d1scre-"
pancy for technology derlves not so much from the actual yalues 1n-- |
volved as from the doubt cast on the va11d1ty of the measurement tech-
niques. The uncertalntles about the varlatlon of ¥ with E for 235y 15‘ ‘
a case-1n~p01nt. The sequence of llsting is in rg_gh_decreasing order
»_of the. current degree of alarm and concern over the dlscrepancy Nece-
ssar11y such a rank1ng is subJectlve and the order g1ven here represents '
the op1n10n of the comp11er.» | | R |

The compller w1shes to express hlS gratltude for the a551stance of
many members of,the USNDC,'especlally‘the members-of the Neutron‘Data
»»Applicationswsubcommittee. Much of the latest “scoopﬂ‘contained in the -

-list came from these sources. . Particular thanks are due to A.B. Smith,
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- W.W. Huvens Jr. and M,S. Moore for many detailed and thoughtful comments.

Fimally, it should be noted for the record that this is probably |

one of the few current compilations that has not been put on & compuier,:

3716774 ’



59 .

Short - Title Listing .

Inelastlc exc1tat1on of - the 4S keV state 1n 238U

'V vs E for 235y, bossibly,2399u'and other fissionable nuclei

1. og for 235u
2.
3. 9y for 238U ~
4. ¥ for 252cf |
5. a at-thefmal-for ?35U,.énd 233U "xta
6.
7. o ratio 238y/235y
‘8;: op ratio 23%py/235y
9. of ratio 233U/235U |
10. Delayed f1551on neutron y1e1d 238U
11, T, for 23Na, 2.85 keV resonance
12. Neutron f1551on spectrum for 235U
13, for GL1‘ | |
vlﬁ. on,q and oy .. for 1°B :
15, Neutron w1dths fq:-23au.v"
16. tah’p for58N§‘{ A,,‘
17, o, for Nb
'_18.»fon;én for Yar

List ofjreéolved’diScrepancies__' T
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Discrepancies of Major Significance}to'&uclear Technology

Quantity and Nucleus: og for 235y

- Energy Range: 100 eV to 1.5 MeV:

Magnitude of Discrepancy:‘ Not clear, probably < 10% see comments

Reason_for Interest: Fundamental in fast reactor physics; reference

standard for many fast cross .section measure-
-ments., :

Comments and . I : .
References: - The situation has 1mproved significantly in the last
‘ - few years, and it is not even clear that a discrepancy
accordlng to the strict definition still exists. - In
“view of the technological importance of this cross-
section it is felt it still -deserves "topbilling"
until final uncertainties about. the resolution of the
dlscrepanc1es are dissipated. Poenitz (N.S. § E 53,
370, April. 1974) ‘claims that all post-1965 measure-
ments now agree to within the *3% errors of the- -experi-
ments up to about 2 MeV, with the possible exception
.of values found by White and By Kaeppeler. The
LASL data of Hansen et al, (USNDC-9, p. 114) from 1
to 6 MeV seem to be of very high quality. -Where
they' overlap with Poenitz they are a bit. higher on.
the average, but the difference is mostly within =
the combined errors. The Russians still seem to ‘favor
higher.values, however Through the years the litera-
ture on this ¢ross section has grown volumlnously.
For a summary of ‘the. s1tuat10n about four years ago h
see: - : : :

Moore, M. Summary on "Fission -and Capture Standards,"
p.. 508 £f of 70 ANL* (Many individual papers in this
. EANDC Standards Symp051um bear on thls particular
‘ dlscrepancy ) :

Two w1de1y used evaluations confain many-references;;

Konshin. et al. .INDC (CCP) 26 Sept., 1972 ,
Sowerby et 31 AERB R 7273 - Feb., 1973 .

See also: Proceedlngs of the 2nd TAEA Panel on Neutron
Standard Reference Data, Nov., 1972, Kaeppeler, KFK-
1772 April, 1973, and Perez et al, ORNL-TM-4390

WSee appendix For bibliographic details of these conference proceedings.
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2. Quantity and‘Nuclequ' 238y, 1ne1ast1c exc1tat1on of the 2+, 45 keV
: ‘ ' ' state : : ‘

- _Energz'Range:. Threshold. to about 500 keV

Magnitude ef”D1screpancy. Recent measurements show rap1d rise from o
o R threshold to h1gh values, differing in
, shape and magn1tude from earlier data.

~ Reason for Interest: Inelastic, scatterlng in 238y of v1ta1 concern
' ' - for de51gn of fast breeder reactors.

- Reference: A.B. Smith: "The Inelastlc Neutron Scatterlng Cross
~ Section of 238y, n Preprlnt, Sept. 24, 1973

3. anntity and Nucleu5' °Y for 238U
Energy Range: 1 keV to 1 MeV

Magnitude of Dlscrepancy: ORNL and AERE data d1ffer in normaliza-
ST _ "tion up to 10% below 30 keV. GRT data
above 100 keV seem lower than older
" data. Recent UK data (Ryves et al.,
Moxon § Pearlstein et al., priv. comm.
- 1973) 'support lower values. Two sets
of ORNL data (Silver et al.) agree .
- within errors when normalized to the -
~ saie 23 U f1531on data. ;

Reason for Interest: Fundamental for fast breeders.

References: The 11terature is volumlnous, but the following references
o0 will p01nt the way to the most 1mportant papers.

71 KNOX. Papers by M.P. Fr;cke et al. and E.G. Silver
et al.. R : R e ;, :

NCSAC-33 (EANDC(US) ISOU), Frlcke et al., p. 69ff, and de -
Saussure, p. 182ff. - -

70 ANL Paper 27 by W. P Poenltz.,
See also

Abagyan, L. P., et al., "Cross sectlons for radiative cap-
ture by U-238 nuc1e1," INDC(CCP) 11/U, 3/71
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4. Quantity and Nucleus: Gifor 252¢f

EnergX'Range: Spontaneous

Magnitude of,D15crepancy Data divides. into two groups (accordlng
\ ‘ ‘to method of measurement) about 2.5%
apart.’

Reason for Interest' V1ta1 standard; espec1a11y important for ther-
' mal constants of fissile nuclei. .

References: De V01p1, A.:,"Absolute.source determinations using
: both techniques' 70 ANL.. See also the summary
discussion of Session VI 1n the proceedlngs of the

same meeting. ‘

F. Manero § V A. Konshln, Atomlc Energy Review 10 (4),
637 (1972)

5. Quantity and Nuclei: a, 233U and 235U o
Energy Rénge:' Thermal (maxwelllan)

Magnitude of Dlscrepangxf Values derived from 1rrad1at10n experi-
‘ ' - - ments are higher than those from all
other methods by 3 -,4 times the comblned
error.

’Reason for Interest: Bas1c data for thermal reactors.

References' B.R. Leonard, Jr.: "Report of’ the CSEWG Task Force on
- Thermal Data" Dec., 1973 :

6. Quantity and Nuclei: v vs E for flss1le nuc1e1, part1cu1ar1y 235U
- and p0551b1ey 33py. . : :

Energy Raﬁge:4 keV to 14 MeV

Magnitude of Dlscrepangy. Chlef ‘area of dlscrepancy appears to center
‘ : - on the exlstencerf Sstructure in the v vs . -
' -E curye for 235y and to a lesser extent.

Pu o

- Comments and References. Experlmenters elther c1a1m there is
‘ structure or say there is only a smooth
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~variation. The 51tuat10n up to Oct 1972
is best summarlzed in:

‘F Manero G V A. Konshin: Stom1c Energy
Review 10 (4) 637 (1972)

Somewhat later.references are:

" Ribon, P., ed.- Proceed1ngs of EANDC
topical conference on v, held Nov. 1972,
EANDC(E) 154U(1973)

,M V. Savin et al Yadern Fiz. 16, 1161
- (1972) '

. K.E. Volodln et al. Atomnaya Energ1ya 33 R
901 (1972)
[Sov. At. Energy 33 104?(1973)]

7.

ggantlty and Nuc1e1 of ratlo 238U/235U

‘Energz Range. 1 3 - 3 MeV

Magnitude of Discrepancy: Up to 4% among recent m1croscop1c measure-
: ments above 3 MeV; up to 10% in cross
- section averaged over fission spectrum.

Reason for Interest° Important for fast reactor phy51cs, vital 1tem

in standardization of fast neutron cross sec-
tion standards.

Coﬁments and References: ,(The,fOIIOW1ng is qdoted'verbéfim from a
' ‘ " brief report prepared by J.C. Browne)

"The request for this quantity is for 5%
accuracy below 1.3 MeV and 1% accuracy
above 1.3 MeV., The main difficulties

- -arise in the '"plateau" region between

2 and 3 MeV.. There appear to be three -

~ groups of values in this energy region.:

 Stein et al.l are approximately 3% lower

- than White : and Warner,? Jarvls,3 Poenitz
and Armani" and Meadows® while Lampheres'
is approximately 3-4% higher than these

. latter four measurements. In the region .

" between 1.3 and 1.9 MeV there is also a
discrepancy between the reécent measure-
ments of Meadows5 and those of Lamphere®



64

and those of Stein et al.1 which approaches
15% near 1.5 MeV. Although the recent
evaluations of Davey’ and Sowerby et al.8
indicate reasonable agreement or consis-
tency between the 238U fission cross sec-
tion from both absolute and ratio measure-
ments they note that there is a 10% dis-
crepancy between a calculation of the inte-
-gral of the 2 38y fission cross section in
a fission spéctrum and direct measurements
of this ?uantlty by - Leachman and Schmltt,
"Richmond!0 and Nikolaev et alv

In 11ght of the above dlscreganc1es, it
seems justified to -have the 238U/235y o
ratio remain on the discrepancy list until
further measurements (both differential -
§ integral) become available. White-source
results of Coates et al.l? and Behrens!3
- should be available in the near future

| which might help‘this situation.

1. W.E. Steln, R. K. Sm1th and H.L. Smith,
- Proc. Wash. Conf. Neutron Cross: Sections
and Technology (1968) p. 627

| 2, P.H. White and D. P Warner, J Nucl. :
oo Engr. 21, 671 (1967) - :

- 3. G A Jarv1s Un1v. of California Los
~Alamos Sc1ent1f1c Laboratory Report No.
LA-1571 (1953) S

4.jw P. Poenitz and R.J. Armani, J. Nucl .
- Energy 26, 483 (1972) : .

5;’J Ww. Meadows Nucl. Sc1. Eng. 49, 310
(1972)

6. R.W. Lamphere, Phys._nev.'lggg 1654'(1956)‘
7. W;G.‘Davey, Nucl. Sci. Eng. 32, 35 C1968){

8. M.G. Sowerby, B.H. Patrick and D.S,
: Mather, AERE R7273 (1973) ‘

9. R.B. Leachman and M, W Schm1tt, J. Nucl.
Energy 4, 38 (1957)
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10. R. Rlchmond in Progress in Nuclear
Energz (Pergamon Press, New York,
1957) p. 1-50 o

11, M.N. Nikolaev et al., J. Expt Theoret.
Phys. 7, 517 (1958)

12. M.S. Coates et al., EANDC(UK) 151L,
INDC (UK) -20L; ] p- .27 (1973)

13. J.W.'Behrens, Univ. of California
Lawrence Livermore Laboratory Report
No. UCID-16395 (1973) p.2.

8.

Quantity and Nuclei: of ratio 23%pu/235y

Energy Range: 15 keV to 100 keV

‘Magnitude of Discrepancy: Up to 20% in meaéurements>expected to be

good to 5%

Reason for Iﬂtéreét' Important for fast reactor phy51cs

,Comments and References' There are two groups_of;measurements with

"recent data appearing to converge on the
higher set. A good comparison is provided
in: S C :

W. P Poenltz, N.S. & E. 47 228N (1972)

More recent Orela data (prlvate communica-
tion) appears also to be agreeing with

the higher set. The discrepancy may there-
fore be on the verge of resolution.

9.

Quantity and Nuclei: og ratio 233y/235y

Energy Range: 100 keV - 10 MeV

Magnitude of Discrepancy: 6 104, several tlmes stated errors of
1nd1V1dual measurements.

Comments and References: The s;tuatlon‘through-1970 is summarized in:
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- E, Pfletschinger and F. Kappeler, N S. &
B. 40, 375 (1970) ‘

W, Poen1tz, "Recent Experimental Data for
Heavy Nuclei," 70 Hels1nk1, Vol II, p.‘15.

' Recent measurements by Meadows show the
‘dlscrepancy has been exacerbated:

J.W. Meadows "The Ratio of the Uranium-
238 to Uranium-235 fission cross section,"
_ Preprint, 1973.

10. Quantity and Nucleus:  Delayed fission neutron yield, 238y
Energy Range: 2-3 MeV | ) A
gnltude of Dlscrepancy - Two groups of data (e.g. Keep1n, Cox
_ ‘(private comm.) vs. Masters) differ by
~severa1 times comb1ned error. ' . ..
" Reasons for Interest' Safeguards and fast reactors.,t
References: The situation has ‘been ably summarized by S.A. Cox in -
. o ~ ANL/NDM-5, "Delayed neutron data -- review and evaluation, "
April 1974, p. 11, Masters, C.M. et. al.,[N.s. § E. 36 202
'(19693, as revised by Evans et al.. (USNDC-3), p. 127)
give a high value:in agreement with McTaggart's revision
~of Clifford's measurements (UKNDC(73), p. 53; FANDC(UK)
~151L, p. 45)o Cox 'on the other agrees -almost exactly
_vw1th Keepin's old value. The discrepancy is about 14%
in measurements quoted at about 5% error. :
11. Quantity and:Nucleusi .TY for 23Na

AEnergX Range:_v2.85 keV resonance'

Magnitude of Discrepancy: Values of PY reported dlffer by almost a
' factor of two - : '

Reason for .Interest: Coolant in fast breeder reactor

Comments and References. Publ;shed values,'brlefly,llsted, are:
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GGA T, = 0.35 eV

" PRI ' " 0.47 &V

Harwell - 0.60 eV

~ Preliminary. data from ORNL (Macklln, pr1v.

-comn, )

L suggests a'P con51stent w1th the thermal

" cross section (v0.34 eV). Measurements

of the spectrum’!BNL data (Chrien) indicate

- a resonance spectrum different from ther-

mal capture. ‘Harwell (Rae) and ANL (Jack-
son) find much greater similarity with the

~ thermal spectrum. The published 51tuat10n

is best summed up in:

1. Yamamuro, N. et al. N. S. G E. 41, 445 .
(1970) .

2. Schafz, B., "Status of neutron ndclearA

data for important fast reactor structural

and coolant materials' KFK-1668 Aug. 1972

12, Qpantity:anleuCIei:,‘Ngg

Eq) for f1551onable nuc1e1, partlcularly
U and o

Energz-Ranged. Ma1n1y for 1nc1dent neutrons of 2 MeV or 1ess

-Mggnltude of Dlscrepancx

Earller dlscrepanc1es appear ‘to have been
" resolved; what remains stems from UK-
-Swedish measurements which indicate a .. |
hlgher tail > 10 MeV than others find,
and from dlscrepant measurements of . shape

. vs Z and A,

" Reason for Interest: Almost every. appllcatlon of neutron physics is
- 1nf1uenced by the flss1on neutron spectrum.

References: AEar11er 11terature is for the most part ‘not pertlnent
S <summar1es can be found in

A B.-Smlth N S. § E 44 439N (1971), and

IAEA consultants Meetlng on Prompt F1551on Neutron . |
Spectra, V1enna 25-27 Aug. 1971. STI/PUB/329 1972

Possible references for the d1screpancy on the "tall"

'3.1‘8' .

. Johansson et al EANDC(OR) 115L, July 1972, :
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 Adans & Rose in~EANDC(UK)?151L;‘p. 1; UKNDC(73), p.53

Auchampaugh at LASL finds no evidence for such a tail
in the 2 Cf spectrum (prlvate communlcatlon from M.S.
Moore) A

13,

Quantity and Nucleus:’ °n ta for oL

- Energy Range 100 keV to 3 MeV

© Magnitude of D1screpancy vNew Frlesenhahn data are 25% h1gher

than other measurements in the 250 keV
resonance; Michigan data (apparently -
‘unpublished) 1 MeV are 51m11ar1y-dls-
crepant on the h1gh side :

~ Reason for IntereStA Has been frequently used as flux standard

of 1mportance for CTR .

Comments and References As of the _Summer of 1974 the situation
| concern1ng this cross section is concealed
in foggy rumors of unpublished data and
undocumented experiments.. One gathers

‘that most recent measurements are 1n agree-~ -

ment to v 3-4% at the resonance peak. This
‘includess

‘Peenltz, USNDC 9, p. 13, to be publlshed in
Zeits. f. Phy51k' Coates et al. ' IAEA .
Standards Panel 1972 (still unpubllshed)
and EANDC (UK)151L, p. 103 Fort § Marquette,

_ EANDC(E) 148U, but reputed by Ribon to be
in process of revision. -

~ On the high side (by 20- 255 %) are

- Frlesenhahn, USNDC-9, p. 73 (no data g1ven)
and a Michigan measurement noted in- .
C.M. Bartle BAPS 19, No. 1, Abstract KI- 12
- (1974) '

14,

Qpantitycand Nucieas: oy, and On,ay for 10g.--

 Energy Range: 100 keV.to 1 MeV



69

Magnitude of Discrepancy:. Unpublished revision of Friesenhahn data
T : B and UK (Coates) data increase discrepancy
to several times presumed error. Frie-
senhahn values on ‘the branching ratio
. are discrepant with other data, but NBS
- work may have found source of error. -

A.Reaeon for:Ihterest‘~ Stahdardffer»flux-measurement

References: Current situation’ appears to be. unpubllshed the
' o .‘earl1er state of affa1rs can be gleaned from

‘>1 S.J. Frlesenhahn et al. "Measurements of tHe 108 (n, a,y) -
.and °B(n a) cross sections' Gulf-RT-A12210, Oct. 1972
(see also USNDC-3, P 84ff., Oct. 1972)

2. Coates. in AERE- PR/NP18, March 1972

"3 G. Lamaze et al. in USNDC-7, p. 148, June 1973

15.

Qpantlty and Nucleus: r’n, 23QU‘:

Energz qg_,' 0-4, keV N

‘Reason foruInterest, Importantuln fast reactors. Partlcularly in-

volved in. determlnatlon of PY and 0y

gg itude of Dlscrepanqy W1dths of 1nd1v1dua1 resonances as mea-

. suréd at Geel and Columbia differ by
con51derab1y more than combined error.
Average widths -are in reasonable agree-
ment, espec1a11y considering the large
errors assigned at Columbia. It is -
p0551ble that Columbia's estimate of
errors is- more realistic and applles to
all measurements, in. which case the dlS-
crepancy dlsappears.

References: G. Rohr et al. [Geel] 70 He151nk1, Vol 1, p._413
F. Rahn et al PR 6C 1854 (1972)
F Rahn & W. W Havens, Jr.'"A rev1ew of the total rad1a- |

tion widths of the neutron resonances of 38y, n
EANDC (US) - 179/U INDC(US) 53/U 1972
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Quant1ty and NucleuS' .n,p for 583

Energy Range: 2- 4 MeV -

Magnitude.of Discrepancy:. Earlier‘Swedieh data shows sfructure'with

large fluctuations, whereas recent work
_at ANL and Geel agree in a smooth excita-
tion function. Perhaps this agreement
between two modern measurements can be -
- considered to have removed the discrepancy.
References: The earlier statedof affairs is summarized in:
A.M. Bresesti et.al N's’*a E. 40, 331N (1970)
‘Recent measurements are partlally reported 1n.,
- J. W. Meadows § D.L. Smlth USNDC 3 p. 16, Oct. 1972

A, Paulsen & R. Wldera, in BANDC(E) 150U May 1972

17.

Quantity and Nﬁcleusil 0;(14-MeV)~forer

,'Energz Renge{ 14 MeV

Reason for Interest: Nonelastic reaction cross séction in Nb deter-
- Lo N mined by subtraction of elastic from total
~ cross section. Resultant discrepancy of con-
. ~51derable interest for T. breeding and other
' '.aspects of CTR neutronlcs de51gns.

.yggﬁitude of Discrepan~x> 10 20°

Comments and References.r The s1tuat10n is descrlbed in AP/CTR/TM 4
' - - Subsequently notice was taken of a mea-
surement of the angular distribution for
elastic scattering by J. Kammerdiener
(UCRL-51232). On ¢loser-examination it
appears that the extrapolation from 0°
- to the first measurement point at 25° is
. too uncertain to completely clear up the
discrepancy. More measurements at smaller','
angles of scatter1ng are. needed
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18. Quantity and Nucleus: n 2n. for 27A£ f‘:.

Energszange: '13;8-15 MeV

. Reason'for Interest' RediatiOn damege in.CTR applicetiohs-

' ﬂ_gnltude of Dlscrepancy Measurements by Arnold are some twenty
(20) t1mes smaller than ear11er datal

‘References._ D. M Arnold The51s uU. of Texas 1965 (cf D1ssertat10n
o Abstracts 26 3523 (1965)) ’ :

bEarller refereices are in BNL 325 2nd Ed., Supplement
2, p. 13- 0 15
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Discrepancies in,Previous Compilations and Lists

That Appear to Have Been Resolved

O in minima

o

, Resolved‘by new ORNL.measurements;

- Measurements above 20 keV are not
"discrepant within the rather large

errors of the data. The evaluation
of Sowerby and Konshin (Atomic

- Energy Review 10, 453 (1972)) appears
- to represent the experlmental results

qu1te well

J and v correlatlon in resonances

Ty at thermal

Further measurements do not ver1fy
any of. prev1ously reported correla-

" tions. . Remaining question of J and

I'¢ correlation does not seem 51gni-
f1cant.;

:A11 recent data (ORNL CEA etc.). -
. now converge n1ce1y. ‘

'New ‘theoretical calculatibns”remove

the discrepancy with experiment.

- Cf. M. Gari & A.H. Huffman, PR 7C
. 994 (1973) :
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o Second IAEA Symposium, Vienna 28 July - 1 August 1969, IAEA
Pub11cat10n STI/PUB/234 2 volumes V1enna 1970. . .

70 HELSINKI ' "Nuclear Data for Reactors." Proceedlngs of the Second“'
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Knoxville, 15-17 March 1971. Proceedings to be published by
~ the USAEC. V |
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APPENDIX B _
223eptarberl974
Barkeleyz

RECOMMENDATIONS FROM BASIC SCIENCES SUBCOMMITTEE T0 U.S.N.D.C.

1. ORWDG and Berkeley Data Projects should be continued after 1976 so
- long as strong coupling and collaboratxm is maintained. -
2. ORNDG and Berkeley Data Projects should work to produce :Lnterdmange-
able data files with the evmtual production of a standardlzed nuclear
‘ data base for the U.S. . : ‘ '
3. Recommend that ORNDG seek smort through Offn.ce of Internaticnal
ngrans of NSF to achieve international comeratmn in cmpllation, |
and evaluation of nuclear data. |
4. H. Feshba&asanenberofpmgramoaumtteeofthe Intemata.onal
OonferaweonmghmexgyPhysmsandNuclearStmctumbeasked
to organize a panel to discuss sharing of useful mformat:.on, target
materials and data among the major mtematlonal famlltles, such
as SIN, CERN, Tnmrph and LN@!‘ C
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APPENDIX C

" Notes on CINDAVOperations

W1th the help of var1ouS‘11sts of NNCSC § TIC I have had a f1rst

- look at the d15tr1but10n list for CINDA " The. or1g1na1 1ntent10n was. -
that CINDA should be a tool 1mmed1ate1y ava1lab1e (1 e. on desk or
personal bookshelf) ‘to those d1rect1y work1ng W1th neutron cross sec=

' t1ons, pr1mar11y evaluators and cross sect1on measurers. I strongly -
believe that this principle remains necessary today as then if CINDA
‘is to fulf111 its funct1ons. In line w1th thls 1ntent10n I have *
'suggested to C Dunford some 70 add1t1onal names for the CINDA dlstrl-

but1on list.: Most belong to the above two categor1es of evaluators or

" or meaSurers; A few are 1ncluded because 1t would be valuable 1f the

easy ava11ab111ty of CINDA were to ‘turn the1r attent1on even m1nute1y
more toward neutron 1nduced react1ons (e g. H Newson '§ J Hulzenga)
“At the same t1me,-the exlst1ng dlstr1but1on llstﬁneeds prunlng, too.
many-administrative5types,have;gotten:onvit,._Still; I believe the
boptimum size of‘thezlist should-be.substantlally"more than the present
212. |

‘.: CINDA 1s growxng beyond the present 2-volume size. The grOW1ng
'pub115h1ng costs also make a Teview of publlcatlon procedures urgent.
Var1ous-poss1b1l1t1es-have been suggested -- a.more-or-less permanent:
pub11cat1on of the early references only, every other-year publlcat1on
of the complete cumulat1on, etc. Its not p0551b1e for. someone out51de;

!

- the operat1ons to make f1rm recommendat1ons, espec1a11y w1thout access

to statist1cs about the var1ous klnds of entrles. But ;t_seems to mev_
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that the cleaning-up of earlier entries and insertion of data references
is' Stlll 50 inadequate that the only possibility for CINDA75 is a com-
plete cumulation, probably in.3 volumes., For 1976, however itlmight-be,'
possible to issue a listing of earlier,references,(?:l966?) to bedleft“‘
unrev1sed for, say, 5 years. At‘the same.time there.would be cumulative
supplements listing only the additions to CINDA75. In 1977 CINDA77 :
would then be a cumulation of only the later references. |

The Shlft of- the u. S._center to NNCSC means, among other things, p3 )
that at least temporarily a11 CINDA computer operations are centralized
at CCDN in. Saclay.' Both TIC and CCDN had just completed an orgy of

rev1s1ng the computer programs and schemes when the sh1ft was. made.

' Nonetheless the U. S move and the imminence of a new computer at CCDN :, _

suggest that it" may ‘be. timely to look at the computer operations once
again.' It seems ‘to. me. that the recently completed scheme is unduly
'lavish in space devoted to superseded and data’ references, has a
cumbersome and error-prone "blocking" method and is generally enclosed |
1n a straight-Jacket of compllcated computer procedures. Perhaps w1th
‘the w1sdom galned from experience, a new, flexible and simple computer o
'system can be dev1sed To achieve thlS it is v1ta1 that the CINDA [
centerslnot involved‘in the computer operatien:exhibit patience and-vf

forbearance.

 H. Goldstein . .



APPENDIX D -

. LAWRENCE LIVERMORE LABORATORY

, The purpose of this addendum to the LLL status reoopt to the
USNDC''is ‘to update information concernlng the 23% fission cross-
section measurements and the fission CPOSS—SeCtlon ratlo meaqurements
currently'belng Derformed at the LLL linac,

A. STANDARDS |

1. . 235U Fission erose—Sectlon Measurement.
(J B. C21rr and G.S. Sldh*)

: A measurement of the 235U flSSlOn cross section Has been com-
pleted for the. 3- to 20-MeV range %naly81s of the data is complete
and the results are described in a.report UCRL-76041. The abstract
from this. report is llsted belov : i

: "The energy deoendence of the 23%- fqulcn cross section has been
measured relative to the n,p scattering reaction for neutron energies
from 3 to 20 MeV. The LLL Linac provided a pulsed source of neutrons,
and energies were measured by neutron time-of-flight.  The flux -
monitor consisted of an annular polvethylene proton radlator with a
shielded recoil detector The total error-in the relatlve‘23 U(n,f)

cross. section is-¥ 1% from 3 to 7 wev and’ increases to 2% at‘lu Mev."

B. NEUTRON DRTA APDLICATIONS

1. FlSSlon Cross Sectlon Ratios. :
(J w Behrens and G. W. Carlson)

A report (UCID~18548) has been prepared which. dlscueses %rellmln—.
ary. results. for fission cross-section ratios 1nvolv1ng
238y and 23%Pu. The abstract from thls report is. llsted below

"Fission cnos>—sectlon meaeurements for a wide collectlon of
uranlum and plutonium isotopes are being conducted at LLL using the
100-MeV electron linear accelerator. (Linac) as a pulsed neutron source.
The cross-section ratios are measured as a furiction of neutron energy
“from 1 keV to 30 eV using the time-of-flight technique. . '
To obtain fission cross-section ratios above ‘1 MeV, we used the thresh~
hold cross-section method. This method &llows us to obtain the ratios _
without depending on normalizations to abaolute CPObS—SGCtlon measurements.
Knowledge of neither the anount of fissionable mass nor the efficiency for
‘detecting fissions in. the sion chambers is required for the analysis.
This advantage. ellnLnaLes a potentlallj large: uncertalpty in our ratlo
neasurements. : :
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Preliminary results for the flss:.on cr*os=-sect10n ratlos 238u/233u

238y/233y, and 238U/23%py extend from 1 to .30 MeV with an energy resolution
f at least 5% and counting uncertainties léss than 5% over most of the
amergy range. Additional preliminary measurements of the fission cross- .
section ratios 233U/235U from 1 keV to 30 MeV, 238U/235U from 750 keV to

30 MeV, and 239Pu/235U from 10 keV to 30 MeV are reported with an energy
resolution of at least 5% and counting uncertainties less than 3% over
st of the energy range. These ratios were normalized using the thresh- -
101d cross-section method. S ' : ‘ a
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APPENDIX E

AC'l TON ITLMS

: ‘_,On a contlnumg ba.sxs, collcct and forward to H. Goldste1n
' ;recommendatlons for new entr1es to the hst of outstandmg

o Cross Sectmn stcrepanmes
"Mamtam a compxlatmn of cro.,s sect1on d1sc1epanc1es listed
- in order of 1mportance to the Nuclear Energy Program based

. on recommendatrons of the USNDC subco_rnmrtteesr

Forward to the UoNDC uhalrman suggestmns for short

rev1ews of programs supp01 ted by AEC contracts appropnate

for p:esentatmn at future US\IDC meetmgs

Distribute minutes of subc'o'rnmittee‘ meetings to _all rrrembers

and subcommitteeé members of USNDC

- D"istribu't_e to all subcommittee -'chairmerl'a'.c,omplete a.ddre‘ssi

list of all corhrr'_litt'ee and .subco'rnmitte_e‘rnembe rs.

Enter requests for the source react1ons L1(p, n) .D(d, n),

T(p, n) and r1'(d n)- mto the next ed1t10n of the Nuclear Data ,

Reque st list.

- Obtain a copy of the' proceedings of the Mound Laboratory
. Symposium on actinide .hal‘leivve.s and j,difs‘tri'bute to the . -

‘commiittee.

oohcxt a status report from the Mouna program on act1n1de

half-lives.
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' ACTION ITEMS' (Continued)

Recommend to DPR that ORNDG seek support through the

'Olff_ice of'inte.rnat'iona.l- Programs of NSF to covér incre- .-

mental expenses hécessary to achieve international

cooperation in compilation and evaluation of nuclear data.

' Distribute the docun‘nen’f on the. ORNL review panel for the
_Isotope Program to the parent comm1ttee before the next

" USNDC committée meetmg

Appoirit and ch"arge an ad hoc panel to draft an appropriate

sta.‘t’ement;of recomﬁiendatioﬁs 'ori the future status of the

NEANDC for c1rcu1at1on to. the USNDC comm1ttee w1th1n

60 days for their comments.

Corrnlfplete a review 'of' -the ReqUestilisf ’oy.January 1 and.

_forward a report to USNDC Cha1rman 1nc1ud1ng recom-

a
mendations, for spec1a1 samples and specifications for

special high-priority reques_ts.,

. Forward to Ande_rSo,h_ and. Motz two copies each ofa

.. .retrieval of ‘tfhe DMA requests in fhé USNDC'Reque st list.

O

Call for preparatmn ‘of USNDC status reports for d1str1bu- |

tion by Ma.rch 1,

" Recompose the 'preface to the status reports to include a

statement of the_»r_elation'ship’ to the request compilation and
an additior;ai subject ca.tegor,y cove ring techniques for .

measurement and evaluation and facilities.





