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FOREWORD:

fhe following consfitutes the minutes of .the meeting of. the
U.S. Nuclear Data Committee held 28 - 29 November at Argonne Natiomal Laboratory,
Argonne, Illinois.

The primary task for this méeting was to promote the effective
operation of the new task-oriented subcommittee structure of the USNDC. Most
of the work formerly carried on in the predecessor committees of the USNDC is
now carried on by USNDC subcommitteés with the parent USNDC subcommittee providing
liaison and approval for the subcommittees actions and activities. These new
modes of operation plus complications in meeting arrangements brought about by.
new Federal laws are fequiring a "shakedown" period which is now underway and
which was monitored closely at this meeting. -

Avreassessment of the working relationship with the DPR was also
broﬁght about by the appointment of a new Desiénated Federal Employee,
Dr. G. L. Rogosa, for the parent committee. Much progress in this regard was
made at this meeting largely through discussions of fhe new energy programs
about which the AEC headquarters has been heavily exercised during recent months.
Through these discuséions it appeafed that a less formal or more candid relation-
ship might be established between the Coﬁmittee and the DPR. The committee

4 .
carried on its well-established functions of coordinating and promoting the
production of nuclear data needed for the nation's applied programs. These
discussions were about'equally balanced between proposals for new facilities,
problems and successes in measurement of new nuclear data, the compilation and

evaluation of nuclear data, and the international coordination of these efforts.
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Attendance was as follows:
Parent Committee Members and Ex-officio members
1. Harold E. Jackson, ANL, Chairman

2. Charles D. Bowman, NBS, Secretary

N

2. John D. Anderson, LLL
,4. J. B.'Ball,  ORNL
5. William Bafteis, AEC /NUMS
6. Randall S; Caswell, NBS
7. Robert E. Chrien, BNL
8. Herman Feshbach, MIT
'9. Herbert Goldstein, Columbia U,

10. William W. Havens, Jr., Columbia U.
"11. Philip B. Hemmig, AEC (DRDT)

12. Robert W. Hockenbury, RPI

13. lJohn R. Huizenga, Univ. of Rochestér

14, Malvin H. Kalos, DOD (NYU)

15. David R. Lide; Jr., NBS

16. Michael S. Moore, LASL

17. Henry W. Newson, Duke‘U.'

18. S. Pearlstein, BNL (NNCSC)

19. Francis G. J. Perey, ORNL

20. Gerald C. Phillips, Rice U.

21. James S. Robertson, BNL

02, George L. Rogosa, AEC/DPR

fAlternate

N
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I. ADMINISTRATIVE

A. Introduction

"The Chairman of the USNDC, Dr. H. E. Jackson, weicomed all
members to the meeting and introduced new members Herman Feshbéch from MIT and
Dr. John Huizenga from:the University of Rochester. He welcomed\Dr. J. B. Ball’
from ORNL substitutiﬁg for Dr. Horen, Dr. Malvin H. Kalos, NYU, substituting
for Captain -Dean C. Kaul and Dr. R. W. Hockenbury from RPI substituting for
Professor R. C. Block. 'The chairman noted that the new "Designated Federal
Employee" for the parent USNDC committee was Dr. George L. Rogosa, Acting
Assistant Director for Nuclearchience in the Division of Physical Research of
the USAEC. -He replaces Dr. G. A.-Kolstad who is now_with the Office of Molecular
Science of the USAEC. The chairman reminded the committee that it would hear
from Dr. Rogosa oﬁ the impact of reorganization of the Division of Physicall
‘Research on the USNDC. He also requested that Dr. Rogosa inform the committee
of any new operational guidelines which would be helpful in accomplishing its

‘responsibilities for the U.S. AEC. -

B. Agenda .

With minor changes in ordering of the previously circulated agenda,
the agenda was approved by the committee.

C. Previous Minutes

The chairman reminded the committee that the new terms-of-reference
require public display of the final minutes within ninety days of each meeting;
The members? comments-and sugéested changes of the minutes alrgady received
constitute official approval of the minutes; therefore no approval action of
the minutes was required of the committee at this meeting. However, the chairman

asked for comments on the minutes and received none.



D. Past Actions

A review of outstanding actions followed:

Action.l-Suhéommittee Chairman

On a conﬁinuing basis collect and forward to H. Goldstein
recommendations for new entries to the list of outstanding cross section
discrépancies. The‘chairman commented that the Neutron Data Applications
Subcommitteé had responded well to this action and that the Standards Subcémmittee
also had provided updated input. | |

. ACTION 1 A A new action 1 was adopted directing USNDC subcommittee chairmen
§ggcommit-

Chairman to forward to Professor Goldstein by February 15 new additions to the list of .

‘outstanding cross section discrepancies. A new action 2 was adopted directing

ACTION 2 Professor Goldstein to distribute the new list of Qutstanding Cross Section
Goldstein ’

Discrepancies to the committee by March 15.

Action 2—Goldstein

Maintain a compilation of cross section discrepancies listed in
order of importance to the Nuclear Energy Program based on the recommendations
of the USNDC sﬁbcommittees. The chairman noted that the list had been prepared .
by Goldstein and distributed to the Neutroh Data Applications Subcommittee which
had provided feedbéck to Professor Goldstein with regard to priority.

Action 3—Isotope Subcommittee Chairman

Collect and organize a list of élemental inventories and their
location and forward to the secretary for inclusion in the technical minutes
of the USNDC meetings. Perey expressed concern about himself and ORNL acting
as a clearinghouse for samples owned by labofato:ies with membership .on the

USNDC. A. Smith pointed out that the action required Perey only to make these



ACTION 4

b

lists available. for inclusion in the technical minutes. . The actual transfer
of samples from one laboratory to another would be worked out by representatives
of the two interacting laboratories under arrangements suitable to both.
Action 4—Perey -
Complete with L. Love a reassessment of calutfon unit costs under
full computer operation and report the results at the.next committee meeting.
Perey responded to this action by présentiﬁg a review of procedufes to reduce

operating costs. The primary emphasis was on lower dollar per calutron hour

costs achieved by higher production with any further decrease-in operating costs
" almost certainly requiring an overall increase in total .expenditures. The present

- ‘cost of isotope separation is $22 per calutron hour. This figure is based on a

o

study carried out two years ago for a produé¢tion level of 95,000 hours per year.

For an additional $235,000 of'operating costs one can bring on-line eight more

i

calutrons and thereby increase the number of operating hours to 150,000 per

"year. The cost per calutron hour would then drop to $17. Still further reductions

in cost could be achieved by operation of six more calutrons at a cost of an
additional $175,000, but further additional reductions from simply more opera-
ting calutrbns would not be significant. With an additional infusion of funds
which would permit seven-day-per week operation costs as low as $IQ per hour
could be reached. This figure of course includes the seven-day week Operaéion
and’ the addition of the above-méntioned fourteen more operating calutronms.

Computer operation was not included in the above discussion of
éosts. Perey reported that the reduction in costs from computer operation
would not be significant when cbmpared.ﬁith that achieved by the greatef produc-
tion possibilities outlined above. Newson inquired as to whether a serious

effort had been made to control the calutrons by means of computers. The chairman
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reminded Perey that the action related to a reassessment of calutron costs under
fﬁll computer operation rather.than‘simply by increased production. Perey
responded that computer equipment was now installed on a second calutron. .He
sta£ed that tﬁe Isotope Subcommittee would convene before the next USNDC meeting
to study the computer problems specifically. Of prime concern would be the
question "Can the computer run the calutron with no one in attendance?" Newson
felt that this ought to be possible.' He pointed out that acqelerators.are run
overnight at Duke University by computer. The computer will attempt to correct

a particular malfunction fhree times, and, if it meets with no success, shuts

the accelerator off where it is left until the following morning. He feltlstrongly
that such a system could be instituted with the calutron which would permit their
operation without anyone in attendance.

Steiner inquired'as to the projected demands on separation of
isotopes. Perey responded that it is not clear that all the additional capacity
.could be used whicn would come with the cost reducing proposals which he.presented
. earlier. The chairman commented that.the main impact of the computer would likely
be to improve the quality of separation but that significant reduction in the
cost should not be gxpected. Perey agreed, however, Newson objected citing the
studies carried out two years ago which indicated that significant cost reductions
could come about and expressed to the committee his opinion that both improved
quality and significant cost reduction would come about from computer automation.
Havens expressed concern that some of Parkinson's laws were operating in the |
isotope separation program at Oak Ridge.

Phillips commented that the committee should be conéerned about
high purity material rather than échieving significaht feduction in costs. He

was. pleased that the committee had fought successfully to keep the facility
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SgpLope
committee
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going in the past and felt that the greétest benefit to the research program

was -that separated isotopes were made available and still are being produced.

He felt that since the costs of isotope separation generally‘were a very small

.part of the total cost of carrying out an experiment, the chief concern of the

committee should be_with achieving higher isotopic pufity which would result in
better expériments. He felt that it‘ﬁas a mistaké for the commiftee to encourage
more production simply as a means of reducing costs. He reminded the committee
that whatever costs are quoted are to a large degree-unrealistic since the
separation facilities are Government owned and operated and, therefore, true costs’
are not easy to asqertgini Hé asserted that realistic costing would only come
from an épproach modeled after that éﬁ wpich private industries operate whefeﬁy
supply and demand, etc. are govgrniné factors. Pﬂillips expfessea the opinion
that such an operation was unlikely to occur as 1ong'as the static growth |
situation with respect to isotope use gontinued. Perey responded that sales are
significantly higher than last yéar"anﬂ that the trend in recent years has
definitely bgen-toward highe; prpduction. After some further discussion the -

chairman placed a new action on the Isotope Subcommittee chairman to prepare a

Action 5—-Secgetgry

Advise AG,.Rogoéa of the ﬁSNDC sugéestioﬁ‘éhat unprécessed
calutron material be included ip the next-R.M.C. inveptory. Action completed
by the éecretary.,

Action 6-—Chairman

Communicate to the Director of DPR the change in text of the
terms of reference for the USNDq‘regarding frequency of subcommittee meetings
recommended_ﬁy USNDC members. fhe chailrman reported that this action had been

completed.



Action 7——Chairman

At leaét 30 days.prior-ﬁo the next USNDC. meeting convene each
‘USNDC Supcommiftee; establish the priﬁaiy committee goals andbformulate a set
of.térms‘of reférencé‘for operation of the respective éommitfees. Prépare and
digtribu;e to:parent-éommittee members a final status report in time for considera-
tion at the fall USNDC meeting. Owing to the rather lengfhy discussion‘required

by this action the chairman moved the discussion of this action to Agenda item 2.

‘Action 8—Subcommittee Chairman
Onia continﬁing basis advisé the Diﬁision of Nuclear Physics
of the American Physicél=Sociéty through4J; Harvey of dates and agenda of sub-
commitgee méetiﬁg§.3 Actionﬁ8 ﬁas discuésed.in conjunctién ﬁith action 9 which
foilows. |
’ Aétion 9-—Subcoﬁmittée Chairman
Prepafe‘a stateménﬁ on the chartering of the USNDC as a formal
advisory,cémmittee includiﬁg instructioné to interestéd parties to writé to thé
éecretéry for infofmation on future meetings and submit this statement to Physics
'iéﬂﬂl and other apﬁropriate jburnals. These actions were not carried out on the
advice of George Rbgésa. ﬁe'pointed ouf that the legal requirements are met by
publication of the meeting announcements in the Federal‘Regisfer and felt that
the wprk of';he commiftee would be significantly inhibited by actively so;iciting
participation by interested'parfies. Unsolicited visitors should be welcomed,
but contact with the physics community could be maintained adequately through
the USNﬁC committee members who have adequate éontéct'in the course of their

work.
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“Action 10-—Designated persons

Ferward a two-paragraphasummary'of individual technical responses
to the Shaw-ﬁiiler'memorandum to the chairman b& June 28. The discussion of
this- action andlthe following one wasecombined with fhat of action 12,

Action 1ll—Chairman

Collate the summaries of the technical responses .to the Shaw-Miller
'memoranAum in hhe technical section of the summary letter to DPR.

Action 12-—Chairman

With corrections and deletions made on the basis of committee's
discussion and of letters of comment received from‘USﬁDC members before July 2,
prepare a draft document-represeneing'the,commi;tee concensus on the resﬁdnsibility
of DPR for nuclear data procurement. Circulate the resultant document among NDC
members for approval Former chairman, Chrien, reported.thaﬁ a11 three actions
had been completed and that John Teem had received all information referred to
in the actions. The chairman reported that no written response had been received
from Teem or his reéreSentative. The committee as a whole expressed concern
about the lack of-response}in.view of the seriousness of the subject and the
great,amount of work which had been dene by the committee. Rogosa reported that
the issues of the Shaw-Miller memorandum are .a subject of continuing interest to
the Research and Reactor Divisioms of the AEC -and that the issues have not been
fully resolyed atkthls point. -‘He reported, however, that in FY-75 the ORELA facility
will be deriving all its operational support from DPR of the USAEC. He. reported
that an intent exisfs te'reapond to the committee and exhressed his personal
appreciation for the great amount of work which the committee had done en the

matter. A. Smith commented that the same‘broblém may be emerging in the CTR
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area. Rogosa agreed and reported thét Teem'récognizés thi's as a problem
réquifing consideration.. He reportedﬁthat Dr. S. G. English is now.dgvoting
congiderable'attention to'fhébinterface1of DPR research with other divisions
of the AEC. Also, thé General Advisory Committee has discussed this matter and
provided the AEC with its input. "The chairman declared these actions completed.
Action 13—Subcommittee chairman’
Forward to the USNDC chairman éuggestions for short reviews of
programs supborted by AEC contract apﬁfoPriate for pfesentafion at future
USNDC meetings. The chairman reported that this action was not implemented
sinﬁe a current list of contfacfors was ﬁﬁa§ailab1e and thére.was concern ﬁhat
some contractors might have been éut'off frdm'support. Rogosa expressed an
intent to suppl&'suéh a list of contractors to the subcomﬁittee chairmen. In
}eéponse to a question from the committee, the chairman reported that only DPR

contractors were included in the list distributed to date.” The chairman placed

old action 1% as a continuing action on the subcommittee chairmen.

Actibn 14 —Anderson

Distribuﬁe to USNDC members the atlas of photoneutron cross
sections obtained with monoenergetic photons, UCRL-T4622. Anderson by memo to
the sécfetary reported that.this action had been completed.

Action l15—Secretary

Include in future requests for contribution to the USNDC Status

‘reports the document number for the forthcoming issue. By oversight this

information was not included in the request for contributions for the present
meeting. The doéument numbers were read to. the committee by the secretary.
Moore asked who received the technical minutes in Europe. Chrien responded

that the "A" distribution was used and that it should be adequate. The A
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distribution includes only the members of the EANDC. Chrien felt that we
should leave to the‘represenfative of the individual countries the responsibility
for distributing the documents in whatever way and to whatever degree they feel
is appropriate. Rogosa asked‘té have the committee's opinion on this matter.
After a short discussion the committee concluded that no change was necessary.

Actidn 16—Subcommi ttee chairman )

In consultation with subcommittee members prepare a brief state-
ment of guidelines to be folloﬁea in collecting status reports to be submitted
to the USNDC. Discussion of this action was deferred to the discussion of the
_status reports.b

Action 17—Chairman

In a letter to DPR express the concensus of the committee that
no DPR funds be séent in implementation of the Abramév proposal., This action
‘was completed by thé chairman. - |

Action 18—Moore

Transmit to the NNCSC a screened version of USNDC-6 or instruc-
tions as to what changes are appropriate for response to the national review
of RENDA. Action'completea'by Moore.

| Action 19—Chairman

In a letter fo the AEC,rquést the formal adoption of the proposed
schedule for generation of the néxt'issue of the USNDC request compilation.A
Former chairman, Chrien, prepared the schedule and forwarded it to Rogosa.

Action 20—Chairman |

Write a letter to DPR recommending AEC sponsorship of the Fourth .

Conference of Nuclear Cross Section and Technology and suggesting that it be

held in Washington, D.C. during March or April of 1975. W. Havens reported to
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the committee that-a_reply from AEC had been received saying that.it would
sponsor the meeting, buﬁ that at this time no financial cohmitment from them had
been obtained. Hé also réported that NBS had respondea faVoréblf indicating its
willingness:té act as a sponsor and t§ pfovide facilities and support necessary -
to carry out some of the mechanical matters relating to the meeting. The IAEA
had responded.that a delay to at least 1977 would be necessary if they were to
join in full support of thé meeting; the meeting will therefore not have IAEA
support. Havens reported that since the N;clear Physics Division of the APS has
éppréved the meeting, he expects the Ameriéén Physical Sociéty sponsorship
to be.communicated to him soon. The American Nuclear Society has not yet .
responded. Havens reported thaﬁ_the program commiftee feels that an intér—
national conference would be highly desirablevand tﬁerefore believes that we
shoul& ask for IUPAP‘sponsorshiﬁ. " Havens then moved on to ﬁhg dgtails of the
meeting.. He reported-that the organizing committee felt that a downtown hotel
in Washington, D.C. shquld be used for the meeting and that the official host
fof the meeting should be the National Bureau of Sténdardé. The meeting is
tentatively-SCheduled fér March 3-7, 1975 at the Shoreham Hotel. Havens expressed
his feeling that the conference should be discipline ériented in its program
rather than project oriented. By March 1974 the titles of sessions, etc. would
be distributed to all interested participants. A.motion was made>and carried
that the USNDC endorsed the meeting as international in participation both with
regard to the organizing committee and with respect to invited papers. The

motion was carried. In view of this consensus on the desire for international

ACTION-5 participation, the chairman placed an action on Havens to seek the sponsorship

Havens
of appropriate international organizations for the Fourth Conference on Nuclear

Cross Sections and Technology, 1975.
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Action 21—Chairman /LJEQQ
Gt ke

Dratt the reply to the Wood-Weaver proposal for a National Nuclea
erSs Section Program and circulate to the USNDC for comments. Former chairman,
Chrien, reported'that this action had not beéﬁ carried out in light of the. -
reorganization ofAthe.AEC after consulting with Rogosa. Anderson reported that
the-official pdsitiop of the LLL laser program is that there is no gajor need
for the cross section (charged-ﬁarticle-induced ;eactions) at thié time. He
communicated tovthe committee that the request regarded in the mgmqugg,high

A\
priority were primarily of conceptual interest, not of design interest, and that

high priority was not warranted. Steiner, Chairman of the CTR subcommittee,
stated that the request list has these cross sections listed, but that the CTR

program office has not decided what it needs and how badly, nor has it decided

on the ordering of priorities. He stated that these decisions probébly won't be
made for six months.to one year. Newson pointedAdut that this policy ié discourag-
ing to measurers. He commented that there has been considerable discussion of
these measurements both within and outside éf the USNDC and that the measurers

were getting the rather distinct impression that the CTR program has a strong
iﬁterest in such ‘measurements. Steiner responded that there is good reason for
caution in strongly requesting this data. He pointed out that CTR facilities

are now trying to achieve temperatures in the 1 to 10 keV range. The new

reactions involving charged particles under discussion require temperatures in

the 100 to 200 keV region and that is rather far in the future.

The chairman then asked whether a request list from the laser-
induced fusion programs had been received by the CTR subcommittee. Steiner
responded that noﬁhing had been received from those attending the CTR sub-

committee meetings. The chairman expressed to Steiner his appreciation for
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the active role which the CTR subcommittee was playing in the nuclear data
area, but expressed two reservations about its manner of operation. First, 1s
thg CTR subcqmmittee representative of the full CTR community? More specifically,
is tﬁe subcommittee gettiné adequate fepresentatiop from the laser-induced fusion
program personnel? Second, from the minutes of the CTR meeting one gets the
impression that the subcommittee advisory responsibility might be oriented more
strongly towards the CTR (confined plasma portion of the program) than to'the.
parent USNDC committee. Steiner reported that this orientétion naturallyvgreﬁ
from the committee's effort to attend to the actions which were placed upon it.
The committee ié representative of both the confined plasma aﬁd.the laser-induced
fusion prbgram. However,‘the needs of the confined plasma program and the progrém
itself‘are better defined in the-case of the confined plasma effort; probably
primarily because the confine& plasma effort has been estéblishéd lénger and
there is a ségcific bivision of the AEC Spécifically set up to conduct and
supervise this research. After further diséuSsion the conseﬁsus‘of fﬁe committee
appeared to be that the CTR subcommittee had aggressiQely attacked the nuclear’
data problems in CTR and was thereby:responding in a strong way to its charge
and that the concern about the dual advisory capacity to both DPR and DCTR should
not be of serious concern until‘tﬁe laser fusion program is able to state its
nuclear data needs more definitively.
' . | |
Rogosa'commented that the DCTR was more concerned now about

materials cross section problems than reaction cross section measurements. This

view was supported by those in attendance at the CTR's subcommittee meeting.

" Anderson brought the discussion back to the main point of action-21.
He reminded the committee that at the last meeting the general con8ensus was

that the Wood-Weaver proposal had no merit. He inquired, in view of the
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previous discussion,énd the actions of the CTR subcommittée{ if this feeling
had in any way changed. The response of the committee was that the committee
viewpoint on the matter was the same.and'that there should be no response to
“the ﬁroposél.

Action 22—Subcommittee chairmen

In consultation with respective subcommittees develop a sfatement/
of needs in ﬁheir areas of responsibility for standards cross.section data ‘and
enriched isotopes to'bg forwarded to the chairman of the Isotopés and Standards

subcommittees. Since this action had not been completed by the subcommittees,

_the chairman continued old action 22 as new action 6 on subcommittee chairmen.

An interlude in technical discussions followed during which
Robertson commended.the hosts for their careful attention to detailed information
for éttendees which made it particularly easy to make travel plans for this meet-
ing. The committee heartily concurred.

E. Review of Terms-of-Reference of USNDC

G. Rogosa pointed out to the committee that the terms-of-reference
document is not a formal requirement but is important to the operatién of the
subcommittee. The committée can adjust the language as experience is gained.

The chairman introducéd the.question of  the -degree to which new
Federgl laws will restrict the activities of the committee. He interpreted.the
section of the léw on announceﬁent of meetings to mean that the committee and
subcommittees can'continue informal meetings and phone meetings but that all

actions and reports must be approved by the full committee meeting in full

accordance with the law before distribution outside the committee is permitted.

'Rogosa then gave his interpretation of the Federal laws as related to the
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announcement of meetings. He asked subcommittee chairmen in planning meefings
to send the proposed agenda tovhim which he will then forward to the Federal
Register where they.will be published. He concurred with the chairman that sub-
comﬁittees'cannot igsue reports without a formal meeting.  Such rgports must be
approved in the parent committee formal meeting before they can be disfributed.
Thevamendedbtermsfof-reference are included as Appendix B,

II. ORGANIZATION AND OBJECTIVES OF USNDC AND SUBCOMMITTEES

A. Impact of Reorganization of DPR on the USNDC

- Rogosa discussed in some detail the impact of AEC reorganization
on the USNDC. He reported to the committee that nuclear chemistry and nupléar
ﬁhysics programs have beeq merged int0~the Nuclear Sciences Program.l He emphasized
that the distinction between these two programs had been largely administrative
and that significant distinguishing elements between them were very hard to find,
He emphasized that there are now facilities such as the HIFR which arekinvolved
in the production of transplutonium nuclides which his program is now concerned
witﬁ. He pointed out that thére are about\seven million dollars being spent
in this area and invited the committee to comment 6n the scientific bqsis for
this expenditure. He cited this as an‘exgmple‘ofuthegneWWkinds,6f9inpu£3£ha£
Hé'ﬁighf éxpéttﬁfrom'theJcommtttee.mwﬂércontinued*hiSrpresentaEion-with a more

'défa&IédTﬁiéhu€Sionfof;thewnéwTofgankzhtional‘structuke;pfwthmeiyisiqnhqﬁq~w
Research” It *has bééhfbroken?inﬁo*five.enfitieswincludingvHighwEnergyﬂPhygics,
Nﬂ%&éhf*Sc%eﬁcésgLMate:ﬁaT”Séﬁeneesngb&eculamySCiencesggandxAdmini%tr&tiqpm
Dr:*ﬁé%ﬁ’Qééﬁt¥§mtheﬂbﬁwéétoﬁﬂbf!thé%aggfegateypf:mhesemprggramﬁgneas,whigh}

mﬁkéiupiﬁﬁe4Diﬁi%@bﬁﬂofﬁPhjs&chlfReé@archuhmﬁeﬁsenvesQin‘this capacity, in
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addition to his responéibility as Aséistant_Generél Manager'fbr PhySical.Research
and Laboratory Coordinéfion.-.There ére=éresently two committees édvising.Teem;
the .USNDC and the Hig? Energy Physics Ad?iSOry Panel.lnRogosa‘coﬁyeyed Teem's strong
support of the USNDC as anvAEC advisqry éommittee and- expressed Teem's regrets
at having had to cancel plans to attend this meeting. ﬁe was kept away by urgent
preparations of the AEC energy pagkage for the Energy Research and Development
Agency (ERDA).

" Rogosa next presented the FY57h'budget for the nuclear sciences
area. He répérted that the nuclear sciences have Been.broken into five areas
for budgeting pufposes which. included (1) Medium Energy defined as experiments
done with facilities capéble of operating ab§§e‘the meson threshold, (2) Heavy
Ion Research which includes all resegrch.using,projedtiles more massive than
the alpha particle, (5) Low Energy Nﬁclea: Scieﬁce, (h).Nudlear Theory, and,

(5) Separated Isotope Production. Funding levels for these areas for FY-Th are,
respectively: Medium energyr—$l9,QO0,0oo; Heavy Ioﬁ Research-—$14.9 million,
Low Energy Nuclear Sciénqe—é$19.2 miliion, Nuclear Theory—$5.3 ﬁillion, and
Séparated Isotopes 1Production—-$7 million. In response to.questions he further
broke down ﬁhe 10@ energy nuclear science funding which was dist?ibuted as follows:
charged pérticlés;jlo;Bfmillion; neutron‘and fission physics-—7.6‘million and
_heavy element research—1.3 million fof a total of 19.2 million. Goldstein
questioned the rationale behind Heavy Ion Researchfgetting twice. the support of
neutron and fission physics when such é ma jor .portion of oﬁr energy technology
such as the fast ?reeder reactor énd the'CTR program will be basg& to a
significant degree on the déta flowing from these fesearch programs. Rogosa
responded that the subject has come gﬁ fepeatedly within the AEC and that

possible changes in the.distribution are under consideration. He stated that
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by comparison.with the'past,.supporf for mediumvenergy research has increased,

’ heavy ion energy research has iﬁcreésed, 1ow energy research has decreased, and
fheory has remaiﬂed at about the same level. 1In response -to a question about
funding for FY-T75 he expressed optimism about increasing the expenditures for
nu;lexr sqience. He commented that the AEC has undergone major changéS‘in recent
months andhas simultaneously been:'greatly exercised over new energy programs
being proposed. ﬁithin.this‘milieu,'howeQer; he has had numerous opportunities
to emphasize the importance of nuclear sciences and thereby feels optimistic
about FY-T75.

In summary, Rogos; stated that the committee iS»still an édvisory
committée to the Director of'the‘Division of Physical Research. He felt that
the committee should focus ohnnuclear data and should also-confiﬁue té
emphésize activities that will provide assistance to other parts of the AEC,
such as DCTR, DRRD, etc. ‘In his opinion, the reorgahization of the AEC should
not héve a greét impaét‘on the previously established -responsibilities of the
committee. Sevéral questiqns’followed, amoné-them a-question from Peaflstein
regarding the 1OngwandAsﬁort range gﬁals of AEC. Rogosa responded that Teem
is now hard at work attempting to establish goals and objectives'for the
Division of Research. He felt.that~Teeﬁ would probably attempt. to maintain a
strong basic science base under the natioa‘é technology but at the same time
attempt ‘to orient a significént part of this research toward programs with
‘major impact on.the welfare of the nation.

B. Reports of Subcommittees — Terms-of-reference and goals

1. Neutron Data Applications
Alan Smith, Chairman of the subcommittee, began by expressing

. concern on the means for obtaining efficient performance of the subcommittee
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with a minimum of travel. He described an informal,telephone meetiﬁg of the
subéommigtee héldliﬁ early November in which about twelve participants gathered
af five different telephoné speaker-hicrophpne hookups ground the t;s. The
conversation lasted for two hours, and the'participants generally agreed that
much was accompiished in this fi;st attempt at this kind of meeting. Smith and
other participants.emphasized the larger amount of preparatory work required to
carry on an effective meeting of this kiﬁd, but emphasized the gréat saving in
travel expenditures by pointed out that the charges for this two-hour meeting
amounted to less.than $100. Smith reported that a formal meeting of the sub-
committee will be held on FeBruary 8 at ANL, and that it will be followed‘with
a working group session on~Febfuafy 9.. This meeting is of course arranged to
be contiguoﬁs with fhe Cﬁicago APS_meeting;

Céntinuing Qifh his discussioq of the means of carrying out
committee business, Smith proposed that his committee and perhaps other sub-
comﬁittees try ;b arrange. topical discussions on matters important to the UéNDC
Subcommittees for presentation at nuclear physics division meefings of the
American Physical Sociéty. As an example, he proposed that his subcommittee
actihg through ‘the USNDC»prépose an agenda of_in&ited talks on nuclear models,
the theory behind‘them and applied nuclear data which can be obtained from
these sources. He‘proposea that such a ﬁopical session be'arrénged for the
fall'meeting at,Pittsburgh. Havens stfongly supported this proposal pointing
out that travel funds for USNDC committee or subcommitfeg meétings are often
hard to fiﬁd ana that thié proposal would help resolve this question for committee
members. It would sere the additional purpose of getting a 1§rger audience for
the kinds of toéicaltpresentatipns which are usualiy'presented only to the

USNDC oY itsasubcommittees and it would probably be poséible-tolpersuade speakers
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more easily to talk on matters qf interest to the committee and to prepare more
thoroughly éince a larger audience can be reached. The chairman élso pointed
outlthat presentations of this kind organized by the committee would increase
the visibility of fhe committee within the science community; Phillips moved

that the chairman of each subcommittee be'aﬁpointed as members of an ad hoc '

committee to approach Professor Cohen on behalf of the USNDC to arrange a

special program on nuclear theory applications and proposed in addition that
USNDC meet contiguously with the Pittsburgh meeting‘ih the fall. The motion ﬁas
seconded by Feshbach and carried unanimously. In response, the chairman placed

an action on himself to appoint an ad hoc subcommittee chaired by Smith and made

up of USNDC subcommittee chairmen to approach Professor B. Cohen on behalf of

ACTION 7
Chairman :
A. Smith the USNDC to arrange a special program on applications of nuclear theory at the

Fall 1974 meeting of the Division of Nuclear Physics of the APS. Smith concluded
his report by reading the Neutron Data Applications Subcommittee terms of
reference.. These have not been officially adopted by the subcommittee although

"meeting" and in an informal meeting

they were discussed in the telephong
immediaéely preceding the present USNDC meeting. ,FormaL'action on these terms
of reference which are included in the minutes as Appendix C will be taken at
the February 8 meeting of the subcommittee.
2. Spandards

R. Caswell, Chairman of the subcommittee on sta@dards, presented
a report of the functions of the USNDC standards subcommittee. In summary, these
functions included'thevintent to know the status of nﬁclear standards work in |

progress and planned, to originate nuclear standards requests for applied

purposes and establish priority for them, to answer specific questions omn

‘nuclear standards referred by the USNDC, to supply current information on what
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is being done and what needs to be done in the area of standards, to foster
topical conferences or symposia.in the area of standards, to be aware of instru-
mentation developments which might relate to standards, and to be cognizant of
the activities of -other standards working groups and subcommittees. A more
detailed presentation of fhese functions is included in the minutes as Appendix D,
5. Basic Science Subcommittee

At the request of Subcommittee Chairman, Lind, who could not
afteﬁd the meéting, R. Chrien reported for this subcommittee. Chrien reported
that infofﬁal discussions at the Blopmington meeting of the APS were held which
included about half of the membe;s. . Lind proposed terms of reference at this
informal discussion and has circulatedithem to committee members. Discussions
at Bloomingtbn indicated significant uncertainties as to the role of the sub-
committee. The subcommittee plans a formal meeting contiguous with the Chicago
meeting of the American Physical Society ianebruafy 1974 at which time the
terms of reference will be discussed more thoroughly and approved by the sub-
committee. Feshbach exﬁressgd concern about one responsibility of the committee
which related to the need to fer;et out sources of data not immediately available.
The subcommittee discussed the possibility of taking actions which could be
helpful in 6btaining data from measurers which had beeﬁ obtained incidental to
another measurehent. While such data oftén is not felt to be of enough significance
for publication it might nevertheless be valuable to others and might eliminate
the need for repeating'the'same éxperiment,by scientists attempting to do similar
bﬁt not identical work. Feshbach was concerned that the gain might not beAworth
the cost in manpower and money required to ;ccomplish this objective. Perey

expressed concern about the lack of proper dosumentation of such data and felt
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that "data in the drawer" might best be left there until the measurer himself
has some need to document the experiment properly. Smith pointed out that an
appropriate Ame;ican Nucleap chiety Subcoﬁmittee has advised against.getting
"muddy" and uncertain data circulating in the data pool. Chrien responded that
Lind wanted to emphasize primarily the cataloging of the data or sources of
data which usersbwould then be ffee to‘consider'at his own risk.v

Turning to another matter discussed at the meeting, Chrien
communicated Lind*'s concern about the balance of DPR's. support of reséarch,,ﬁhat
is, heavy dion as opposed to charged-particle research etc. A discqssioﬁ followed
regarding the merits of séttingwspecific reqearch goals as opposed ;o broad
overall capability in research. Feshbach expressed the opinion that these two
approaches are not necessarily compatible and that atteﬁpts to do both at once
might lead to unsatisfactory results. The committee did nmot attempt ﬁo resolve
this issue since it was subjecf to furthe;.discussion by the subcommittee at
its first formal meeting.

Chrien next iﬁfroduced the subject of a detailed request list
for basic science cross sectidné to be incorporated in the USNDC Request List.
He communicated Lind's‘feelihgéAthat such a list would not be particularly useful.
Lind felt that an informal list ought to be avallable, however, for,gétting
needed basic science cross sections befdre the commhﬁity. Chrien sﬁpported
this view and then moved on to express another of Lind's concerns regarding the
absence of interaction of the subcommittee with ﬁSF laborateries. At this point
the chAirman sted if the terms.of reference pfbposed for the Basic Science
Subcommittee were adequate for the difection of the committee. Chrien responded

that the work done thus far on Terms-of-Reference is just the beginning upon
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which the committee will build in the future. Phillips referred back to the
concern about NSF representation and supported the view that NSF support was
needed both on the subcommittee and the parent committee. Jackson responded
that in spite of fepeated invitations and the appearance of representatives on .
our membership list that NSFIappears<t0'be uninterested in participation in .the
cémmittee. Phillips responded that this is indeed unfortunate si;ce the group
as now constituted is just not representative of the full spectrum of contractors
dr funding agencies. Feshbach suggested that perhaps there is a severe bureau-
cratic problem in getting this participation. Rogosa responded that meetings
between AEC and NSF funding personnel take place at léast semiannually with
satisfactory results in terms of cooperation and differentiation of areas of
responsibility. The discussion ended with apparent committee consensus that
there was little the committee itself could do to resolve this problem.

Smith directed the discussion ‘to a new subject asking where the
responsibilities for development of new technology should fall in the USNDC
structure. Should it be a responsibility of the basic science subcommittee?
Phillips asserted that it was important that the committee distinguish between
whether it was to be a science committee or a data committee pointing out that
science was a far broader term which was perhaps outside the scope of the'com-
mittee. Feshbach commented that the committee has broad responsibilities and
~a difficult assignment just to successfully coordinate the data efforts in this
country and expressed réservations about expansion beyond data. Phillips referring
back to the basic science subcommittee commented that the charge to the sub-
committeevis.already too broad and it should not be broadened further. Bowman

\

concurred but pointed out that the basis for new science often is new data and

that one of our strongest concerns should be data that might be useful for
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developing new applications in nuclear science. He pointed out that the
committee is presentiy not organized:in sﬁch a way as to promote the develop-
ment of new science applications. Feshbach commented that he did not understand
why this should be a serious problem of committee concern éginting out that
nuclear data per se is not necessarily an ingredient.for development éf new
science. Phillipsicommented that in his opinion the céuntry will suffer if

this concern is not somehow met but still isn't sure that it should be in the
basic science subcommittee. Feshbachiresponded that the USNDC might advise the

USAEC  that this problem which concerns us appears not to be in our purview,
but that we urge the AEC to actively promote efforts in this area. Havens then
addressed a question to Rogosa beginning-by pointing out that the committee had
been expanded to include other areas of nuclear science and inquired if we should
continue in’that‘direction. Rogosa responded that this committee is not the
nuclear science advisory committee, and it should use nuclear data as its central
focus. Bowman expressed concern that the development of new applications was
being left to take care of itself. Feshbach commented that the basic' science
subcommittee should be concerned about data for nuclear models and data for
applications; that is, new'applications would just have to take care of itself.
The chairman expressed concern that the needs of basic science should be met in
some way by the committee and those other areas of nuclear data not falling to
other subcommittees ought to be taken care of somewhere. Chrien expressed his
objection to basic science taking over this latter responsibility.

4y, Materials Analysis, Safeguards, and Environmental Matters
J. Ball, Alternate for Dan Horen, reported‘for this subcommittee.

/

Ball reported that the subcommittee had established a statement of goals and
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terms of reference for its operation. The goal.of the subcommittee will be
to serve as an information channel Between those groups involved with measure-
ment programs in the fields of material analysis, safeéuards, environmental
protection, and those groups of activities which prodﬁce information needed to
maintain and expand the effectiveness of such measurements. This statement‘of
goals and the terms of reference for subcommittee operation are included in the
minutes as Appendix E. Ball reported that all contact to date had beén carried
out by mail and telephone and that this would continue to be the mode of operation
owing to the scarcity of travel funds until such time as a general subcommittee
meeting is required.

Ball commented that additional members would almost certainly be
required to cover the rather broad areas of responsibility of the subcommittee.
Jackson responded that the complex procedures involving the highest officials in
the AEC would not permit any new appointments to committees or subcommittees
before January 1975. However, he urged Ball to expand the membership of the
committee in effect by inviting visitors;

Ball next presented to the committee for review a new compilation
of decay schemes covering the'méss range from A = 45 to A = 257. It is now.
available from Académic Pregs. Rogosa asked if there is an introduction in the
front of the book which adequately explains the decay scheme presentations. He
explained that maﬁy'Of the users of the volume probably wéﬁld not be highly
experienced in the measurement and presentation of nuclear data énd that the array
of lines, bars, arrows, etc. migh; prove to be a significant barrier to the use
of.the volume if'tﬁe introduction dées not fully explain the notation used. Ball
responded.that.he feit that the introduction was adequate in this regard. He

also responded to a number of other comments after which Feshbach called attention



2k

to the contributions of‘the NIRA program to the information in this

volume, He felt that the NIRA program had been a great success, that the
evaluations and éompilations carried out by this progfam were of high quality,
that they had proceeded at a reasonable rate and that the program would probably.
be completed by next September which is the time for termination of the NIRA
program, The program, therefore, is on schedule. Pearlsteiq@commented that he
was sure that the feedback from the committee on this volume Wasbhelpful to its
originators and asked that the appropriate subcommittees comment on the value

of compilation for their area of concern and get these comments back to the
generators of the compilation.

A discussion folléwed leading to a question from Hemmig as to
whether subcommittees may originate requesfs for nuclear data. The chairman
answered affirmatively pointing out that the matter had come up at previous
meetings gnd that this mode of operation was regarded as acceptable. Steiner
felt that this was a bad idea and that the subcommittee should oniy screen
requests which are certified by the responsible agency as being va{;d requests.
Hemmig concurred pointing out that this is the way that the DRRD initiated its
requests. However, Caswell commented that the standards committee felt
obligated to originate requests since there was no particular agency looking
after standards even though standards were at the foundation of a number of
différent nuclear technélogies. The chairman commentea that there might also
be the need for originating requests within the basic science subcommittee
pointing out.for example the serious need for better measurements of the photo--
disintegration érogs section of deuterium. Hé pointed -out that such a measure-

ment could greatly improve the accuracy of a significant amount of photonuclear

)
data. The general consensus of the committee was that one could make good
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arguments on both sides of this issue and that the matter would be left to each
subcommittee which should, however, use great d§scretion in originating their
own'requeéts.
5. Controlled.Thermonuclear Research

Steiner presented no explicit goals in terms-of-reference of the
subdommittee, commenting that the subcqmmittee agrees with and adopts the terms-
of-reference of the parent committeg. He explained that the. goals were presented
at the last meeting and appear in thg minutes of that meeting. He further
explained that the goals of the subcbmmittee_woﬁld closely follow or be related
to the goals of DCTR and that it would be helpful to the committ;e.if Les Price
of DCTR could visit the committee and set forth these goals. He explained that
DCTR 1is undergoing chahges now but that it is rather firmiy established that
there will be three major parts to the Division: (1) Office of Research,
(2) Office of Confinemen£, and (3) Office of Development and Technology. L. Price
is with the latter entity of DCTR.

In response to questions regarding the goals of the committee,
Steiner expressed the need which he felt for more discussion at the parent meet-
ing of what the role of the subcommittee is, and of what DCTR sees as its needs
from the subcommittee. He stated that the committee now intends to review neutron
and charged-particle cross sections for the full range of CTR applications. He
informed the committee that the subcommittee had been asked to serve as an
advisory committee to ¢TR also and that it had expanded its attendance to
include the laser-fusion efforts.

The chairman expressed the concern that all subcommittees should

have an explicit statement of goals and terms-of-reference both for the use of

the subcommittee itself and for use of the parent committee, for example, in
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deciding whether some new need or request should fall within .the purview of

a particular subcommittee. The chairman therefore placed an action on Steiner

to summarize the subcommittee goals for the parent committee so that it can

have a clear understanding of ﬁhe role of the CTR subcommittee.

"Smith turned the discussion to thé size of the nuclear data measure-
ments efforts in the U.S. expressing great concern at the small amount béing spent
in this area. Apparently 80 to 90% of the money spent by DCTR in the field of
nuclear data would be in the area of evaluation. Only the small remainder
would be avéilablé for measﬁrementsAapd it would be spent only on highly specific

needs. The rest of the cross sections would be left for DPR support{ Steiner



27
commented that need for new nuclear data which the DCTR might be willing to fund
will come forth as a result of sensitivity studies now underway. However, he felt
it would be irresponsible to propose measurements or evaluations now even in the
long term sense until a more detailed review has been finished. He felt that
such a review was at léast six months to one year away. P. Persiani agreed that
it is too early to clearly establish these needs. The closing comment of this
discussion was made by Smith who expressed fear that the laboratofies with the
capability to do the measurements are encountering very serious support problems
and thatlDCTR mighf find that the couﬁtry lacks the resourcesfto do these measure-
ments if it delays much longer in deciding what needs to be done. The minutes
of the first meeting of the CTR Sﬁbcommittee are included in the minutes as
Appendix F.
6. Biomedical Applications

Robertson briefly reported that the committee has not met yet and
has carried on most of its work through telephone conversations among the
members. He commented that processed nuclear data is now'rather well supplied
by MIRD of the Society of Nuclear Medicine. That committee also has summarized
the sources of nuclear information for biomedical applications. He expressed
concern that these already existing activities might make it more difficult to
establish ;he working relationship between users and meésurers that exists in
other subcommittee disciplines.

7. Separated Isotopes

Perey reported that the new subcommittee has not met yet but that
it intends to keep on doing what has been done in the past. Rogosé pointed out
that the Nﬁclear Sciences part of the DPR now has responsibilities for the

t

franaplutonium production facilities for special heavy isotopes and that the
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subcommittee should include responsibility for these within its purview. He
also urged the committee particularly to stay on top of what future requirements
are needed for separated isotopes for research purposes. He said the question
keeps coming up and that a well thought out comprehensive statement would be
valuable to the AEC. Rogosa commented that the AEC now ggts inﬁut from the
Transplutonium Committee on HIFR and the TRUE facilities but that he would be
especially pleased to receive input from the isotope subcommittee. Perey"agreed
that these responsibilities were appropriate to the subcommittee and stated that
the committee would not worry so much about data but that it would try to ridé
herd on these facilities. Smith commented that the subcommittee shoﬁld also
worry.about sample fabrication and related problems which this committee has
discussed extensively in the past. Rogosa suggested that the committee also
might concern itself with the means by which isofopes reach the experimental
user. As én example, he asked Huizenga how he obtains access to isotopes.
Huizenga responded that his access is obtained by collaborating with national
laboratory personnel who, whiie actively participating in the measurements, quite
often make their greétest contribution simply by supplying samples. Rogosa
expressed his feeling that we need more input on this subject to complement the
Transplutonium Committee (TPC). Moore commented that better liaison with the-
TPC would be desirable and suggested that representation from USNDC should be
involved with the TPC. This suggestion was adopted as an action on the chairman

to establish representation from the USNDC on the Transplutonium Committee.

This completed all the subcommittee reports. The chairman
expressed the feeling that the long term effectiveness 6f all the subcommittees
would depend on their establishment of well-thought out terms of reference. He

placed an action on all subcommittees to approve their terms of reference and
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forward them to the chairman by March 1.
III. ANL TECHNICAL TOPICS

A. ANL-LASL'Deélgn-Study of a Theta Pinch Fusion Reactor

Dr. Péul'Persiani.described.a;joint Argonne National Laboratory-
Los Alaqos SCieotific laboratory design study of ‘a thera'pinch fusioo reactor
operating at an-average;poWer level of 12,000 MW thermal -and 5,000 MW electrical.
The generation of power comes -about from the fusion of a deureriuo-rritium
mixture in a 100 meter ‘diametef -torus. The‘facility operates in a pulsed mode
with a cycle lasting three seconds. lhelfirst step in the cycle is the ioniza-
tion of the gas in’ the torus which'is accomplished in a high voltage-low. energy
mode. Thevplasma‘then undergoes compression in a low voltage-high energy mode,
As it moves to the center of-the toroldalicross section, it -heats to temperatures
sufficient for fusion to take place. The design gives careful consideration to

energy in the plasma énergy released through work against the magoetic confine-

)
ment field,'energylreleased in neutrons, and gamma rays. A significant
advantage of the theta pinch design over the tokomac'concept is the-abseoce of
any need for cryogenically producedlmegpetic fields in the viclnity of the
reaction volume.- CryOgenic'systems,are-required in 'the temporary facilities for
storage of energy between pulses but this is located reﬁotely from the reaction
volume itself‘ A blanket of liquid lithium metal is located around the torus ‘
serving the dual purposes of.slowing down and absorbing neutrons and thereby
providing a means of extraction of energy-from the fac11ity,iand of serving

as breeder material for additional tritium. The lithium also cools the walls
of_the'rorﬁs.. Therinner wail will be subjected to a flux of 3 X 1015

n/cn® -sec of 1k MeV neutrons.. A fluence of 2 X 10 n/cm--sec will require

replacement of the wall. A corrosion rate of 0. Y mils per year for the wall is
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expected and a sputtering rate of 0.4 mils pef year also. The transfer of
energy from the reaction volume ié being studied in detail so as to éstimate
actively the heat loads on different_cqmponents anq determ;ne power péaks in
thé various parts of the faéilitf. Thg1design'has‘xesulted in a list of
needgd neuéron‘cfoss sections. ‘These relate partly to'materials'problgms ahd
partly to the_question‘of_tritium breeding rétios:aﬁd doubling times. The
Constrgction uses ve?y 1afgeyamounts of ma;erials not in abundant supply and
ohly one such facility will tax the present availabilify of niobium, helium,
etc. |

bThe objective of fhe'design efforts are to‘p#oduce a plant'desigh
which is compatible with existing materials, capabilities, and engineeriné
techniques, to evaluate fhe environmental impacf oflsuch'a faéility, and to
isolat; the R &.D problems which need further étudy including feedback to the -
piasma research program.. At present the design fepoft for this,study is now in
galley proof.',fhe.environmental‘:eport has been drafted and the major R & D
problemg aré identified. .The general impression created sy this presengation
‘was that design stﬁaies for practical theta.pinCh fusion reactors has been
brought up to the level of such studles for the Tokomac-like facilities.

B. Heavy Ion Superconducting Linac

Bollinger of the ArgonﬁezNationai LaBoratbry.reported on the .
Argonne Heavy Ion Accelerator Facility. The objective of this faciiity islto
accelerate ions as heavy as uranium to energies exceeding lb MeV per nucleon.
Using beams from this facility the laboratory expects to conduct research in
A‘the areas gf matgrials research, ﬁgcleaf structure aﬁd reactioﬁ mechénisés;
heavy ion reséarcﬁ, nuclear fission,jandvnucléaf‘stfucture;of the,actiﬁides.

The planned research program will be a nétural'extension of presently existing
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ANL activities iﬂ these five areas.

The facility consists of a tandem glectrostatic accelerator with
20 MV on the terminal injecting into a superconducting linac 45 meters in length
whiéh will continue the acceleration to the desired energy. ‘A 350 kV negative
ion beam is injected into the tandem and accelerated to the terminal where it
is stripped of 8 to 15 éiectrons and then accelerated to ground potential and
directed by.magneté into the linac. It is anticipated that a major variety of
interesting experiments can be formed without acceleration in the linac. How-
ever, to achleve the main objective the beam is stripped further to an ionizatiom
state of perhaps LO+ énd then injected into the linac.

The linac will run at a frequency of 100 MHz. Acceleration is
by way of a standing wave induced in a helix,waﬁeguide structure. The power
dissipation in each helix is about one watt. The energy gain per 12 cm is in
the 100 to 300 kV range per electron charge. Between 150 to 200 of these units
would be built. In actual practice these units probably would be ganged together
in groups of five to ten to achieve a significant reduction in construction costs
at little sacrifice in accelerator performance.

The ANL staff has made muqh progress in linac technology and sees
no major technological problems.in implementing the proposal., Accelerating systems
have been cooled down for a total of 2000 hours. Adequate stability under rf
fields has been achieved by anodizing stfuctures and by conditioning. The problem
of vibration of the helix structure was thought to be a major one since displace-
ments as small as 5 ! caused the frequency to change and therefore dephase the
accelerator sufficiently to destroy accelgration. While elimination of vibra-
tions this small presently is not possible, a scheme has been developed permit-

ting the modulation of the frequency in such a way that the average freqﬁency
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is phased properly to the beam and efficient acbeleratiénvtakés place.

Bollinger answered the question often asked as to the comparison
of this technology with other heavy ion technmologies. He believes that éon-
struction for this accelerator can ‘be less than for other accélerators.for heavy
ions. However, for lighter ions there prbbably would be n6 adﬁaﬁtage.‘ Opera-
ting costs might be somewhat sméller than other facilities although not to the
extent that this would be a matter of major significance. The accelerator
does have the capability of accelerating more than ohe charge state which will
contribute to a higher current and vermit the beam to be split into'compoﬂents
of different charge dates so that two or more ekperimenfsvcan be carried out
simultaneously. Bollinger reminded-the committee that the proposed facility,
which he feels is at least competitive with other existing conéepfs, is not
based on a well developed technology where there might be little 1iklihood.of
 future improvements as perhaps with competing Systems. Rather it is aAnew.

- technology which has alreadj reached the stage of the older technology and from
which wé can expect significant advances in the future. He discussed‘a new |
heavy ion accelerating structure in a spiral form developed by Dick and Shephard
at CalyTech. The spiral is less sensitive to vibrations and gives higher energy
gain per unit length. These and perhaps other developments might permit exten-
sions of the technology. This, together.with the capabilitybto accelerate all
charge states have played -a key role in ANL's adoption of this teéhnology'for
heavy ion accelerators.

A short.discussion followed this presentation. Rogosa referred
back to questions about ﬁhe increase in support for research into heavy ions.

He asked Bollinger to comment on how he rationalizes personally his transfer

to heavy ion research. ‘Bollinger. responded that heavy ions in his view is a
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more fruitfﬁl source of new physics insight than neutron pﬁysics. He feels

that a young man beginning a‘career:in nuclear science research would find heavy
ion physics much more éttractive. Newson'asked what these new physics insights
might be, but his question was left unanawered.

C. Evaluation of Fast Neutron Cross Sections

Smith began his presentation by describing the balanced staffing
situation now existing at ANL which included both theorists énd experimentalists.
He explained that the emphasis was on fast neufron progesseé for nuclides of a
standards nature. He preéented four examples of thg group's work which gave
ample evideﬁce of a very comprehensive approach to the measurements-evaluation
process of satisfying specific reéuésts. The approach is to measure as many
different reactions on a particular nucleus as is possible, without extraordinary
effort to échieve moderate accuracy. The group then complements these measure-
ments with theoreticai predictions which can be used either to check for
consistency between measurements or to predict cross sections which are extremely
difficult to measure. The results‘of this program were dramatically emphasized
by pointing out some cfoss sections which had changed by as much as a féctor of
five from earlier values. Smith reported that in doing the evaluations the group
adheres to a policy of usiné only well-documented daté from other laboratories.
Some evaluators might find it disturbing that some data had been omitted from an
evaluation performed by the group bﬁt Smith felt that an.inclusion of undocumented
data would be far more likely to lead.the evaluation astray-than to contribute
significantly to a better data set.

Pearlstein asked Smith how the group agsigns errors to their
evaluations. Smith responded that this procedure is difficult and highly

subjective. Perey quickly injected a comment that such attempts at assignment
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of errors were nevertheless valuable. Pearlstein pursued the point further
saying that as money tightens-there will only be money for really crucial
measurements ..and these estimates éf accuracy will play an increasingly important
role. Smith commented that there are occasions where his data are significantly
differént frém other data and in many cases he has not included this data in
his evaluation. - Goldstein commented that all is fair in love, war, and evalugtion.
This discussion closed with the air of scientific uncertainty usually associated
with questions .of the accuracy of evaluations.

The second part of the discussion of evaluation was presented by:
Moldauer who talked on-the use of theory in evaluation.. He described-a common.
situation in evaluation which often leads to satisfactory results in which a
number of experiments are broughtitogether in an evaluation which is carried out.
 with significant interaction with theoretical considerations. However, he
described a better approach in which the three elements of theory, measurement,
and evaluation all relate .directly to one another on a reciprocal basis; that
is, evaluation influences theory and vice versa, measurement influences evalua-
tion ‘and vice versa, etc. The tools that he uses include the optical model,
coupled channel model and the statistical model. The theoretical soﬁrces for
these models range over a rather wide spectrum of time and authors and includes
Hauser-Feshbach, Lane-Lynn, Ericson, Moldauer, Kawai-Kerman-Mcvoy,. and
Engelbrecht-Weidenmuller. Using these resources the theorists must decide on
the choice of formula, the choice of parameters which will characterize the
cross section or nuclear data, and the statistical dispersion of the'parametérs.
He pointed out that optical model or éoupled*channels calculations plus statis-
tical model results.can be combined to give average cross sections, subject,

however, to fluctuations whose magnitude (and therefore uncertainties in cross
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section) can. be eyaluated'both by théoretical formulas such as theoretical width
distributions, etc. and by experimental results. This informa:ibn can all be
melded together for a cross section prediétion; He illustrafea~the success of
diffe;ent models in treating diffe%éntlcross sections such as elastic; direct,
etc. and showed examples of'comparispps with'experiﬁént which give him a feel
for how good Lis theoretical capability is.- Such comparisons play a ma jor role
in arriving at the subjective error éstima;es which Smith described earlier.

Poenitz ﬁade the last éresentation on evaluation and emphasized

primarily work on standard cross sections; that is, hydrogen; 6Li, 1OB, Au,

235U, and 238U.” He'emphasized.their attempt to carry on measurements with as high
an accuracy as possible and to complement them with pertinent theory. Boﬁman
commenfed that aside from the hydrogen sdattering cross section that-he‘felt
that theory wouldbhéve little impact on future attempts to impfove the accuracy
of standards.. He observed that the needs iﬁ»accuracy of the standards were mostly
below the 2% level and that while theory might be useful in attempting to push.
the accuracy of a standard down té perhapé the 5% level it seemed unlikely to
him that much of value could be‘obtéined for higher accuracies. Poenitz pointed
out that some standards  are not yet known to 5% and that theory probably still
can play a role at least in those cases;  This-discuésion endea the presentation
of ANL technical topi;s. | . | |
IV.r'ENERGY INITIATIVES AND NUCLEAR DATA

Fof at least si# months Varioué_agencies of the Federal Government
have been attemﬁting t&igssemble proposalé for research and develbpment efforts
to help resolve the energy crisis which the Nation faces. Theée agenﬁiés were

asked by the President's Office in August 1973 to pfepare.pr0posals for a total

ten billion dollar expenditure in this area spreéd over five years. This funding
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is expected to have a major impact on the funding level and research pr&gram of
DPR. Thé committee was therefore highly interestgd in any information which DPR
might be able to provide the.committee on the types of proéoéals which might have
been‘submittéd by DPR and_thevliklihood of success in obtéining funding f?om,this
important new source. Rogosa’initially defe;red to Allan Blaitr on this subject.
Blair is presently on assignment to DPR from Los Alamos.v

. Blair informed the committée.of a recent announcement in Science
'Qnder News and Commept*(Vol. 182, pp. 898-906, Nov. 1973) which accurately
describei thevway the'package will be.broken down, This packagg as'presentéd_‘
is réady now to go to the Officé of Managem%nt and Budgét'(OMB). Nuclear science
has been omitted. In fact, the package includes nothing in basic physicai research.

9

A separate proposal for basic research amounting to 10 dbllars spread over five
years_has~also-beén included in the package for OMB. This support is broken down
into three categories; environmental studies--$650,000,000, multidisciplinary
research--$300;OO0,00Q, and manpower and developmentf-$50,000,000. The environ-
mental studies portion will be handled by DBER of AEC and similar enrironmental-
;eléted agencies. Nuclear science hopefuily will be included in multidisciplinary
research.vahis is a long range research proposal including physical, chemical,
research on materiais relating to céal, sblar power eﬁc. There alsé is a part

fof nuclear data for nuclear réactions. . The package might also include cross
sections for an alternate fission cyclef_ The details of this package might be
known bf éomeﬁime in December. The'$50,000,000 is for manpower fo carry the
prograﬁ through;‘that is, educational training of'scientisté, engineers, technicians,
‘and managers needéd‘to implement the energy initia;ive. In reality the ;r0posed
.eqergy package does not'contain ten billiqnldoliérs of new money. .There is a

six and half million dollar base already existing. Only three and a half billion

dollars would be new money.
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Rogosa then reported that he had put a package together for
inclusion in the multidisciplinary research using input from AEC labs which
were able to respond to him in less than the week he had to prepare his input.
Teem had expressed to Rogosa his desire that thé committee provide input élso.
Rogosa included in his package several proposals from ORNL on measurement of
nuclear data, theoretical analysis, and sensitiv%ty analysis. He included
proposals from Brookhaven on capture gamma ray spectra from Los Alamos on the
role of neutron polarization in reactor control and from Berkeléy on actinidg;_”_“
lase;.ggseggqb,”_i. He commented that at this time changes in the funding picture
are coming very rapidly and we might see further changes yet in terms of amounts
of money and places where it might be spent. He emphasized that while he would
like to have input from the committee very much, the inﬁut has to come fast;
that is, the committee has!to respond fast. He would expect to require informa-
tion no more than ten days after it was requested. Six months would be too late.
Chrien asked how the membership of USNDC could help if it hadn't seen other
proposals. Rogosa responded that the mémbership should dream up what it felt
should be done rather than be influenced too heavily by what had already been
proposed. Havens pointed out that we have the Goldstein discrepanéy list which
could always be used on short notice to provide input. However, it was remarked
that this is a list of discrepancies--not needed cross sections--and -therefore
represents_only:a small part of the major needs which we are now aware of., Smith
expressed concern that, owing to short notice, he was given no chance at all to
contribute to AEC's package. He also expressed even more concern about continuity
of support. He emphasized the feast-to-famine éycle which has charapterized so
many nuclear dafa programs in past yéars>which had been wasteful of manpower.

No sooner are scientists properly trained than funding disappears and they are
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reassigned to some other areas which they must learn all over. A new urgency
appears for the data shortly aftérwards and hiring‘and training must begin all
over.

"Phillips asked what the package which Rogosa sent tO'Teem‘contained.
Rogosa responded that he put a’packagé together based on telephone calls and
existing information. He said that there is a liklihood that adjustments can be
made. That which'has‘been contributed already will'sérve as an indication to
Teem as to where funds might go, but adjustments probably will be possible in the
future. Newson suggested that Fhe committee might recommend more money to satisfy
the request list. It's readily available and the cross seétions have been requested
by QSers of data in the applied nuclear eénergy program. Chrien pointed out that
the discrepancy list is not adequate since 1t includes no priority-and also omits
cross sections which are ‘not discrepant buf'whichrare now either not known or
known too poorly for the progfam.in need. Rogosa suggested that the committee
might contact various measurement laboratories and ask what they could do on the
request list and money might be assigned accordingly.

The discussion then moved back to the qugstion of criticality in
timing. Rogosa responded to this question by séying there might be six more
exeréises. He has no way of knowing when he will be asked for further information.
Smith proposed that in the interest of getting more information in fhe hands of
Rogosa quickly that the subcommittee chairman contact their members to identify
specific needs and any "motherhood" statements which might be valuable to the
DPR. Rogosa commented that it might be better to take the time to do a little
better job and perhaps prepare somethiné by Christmas. Steiner commented that
these actions ‘are likely to ‘be futile unless we can identify the key man making
the decisions aboﬁt how money will ‘be spent. We have to get to the man who is

influencing the money. Kalos recommended that we have something in hand which
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proposes who will‘measure what and why.

Phillips then moved that the chairman appoint an ad héc'committee
of three or four knowledgeable and experienced members who cotld prepare a document
no ﬁore than a few pages in length whiéh should reach Rogosa by December 31. This
motion was seconded by Havens. Pefey asked if this hadn't already been done.
Rogosa responded that he had already broken out by laboratory how any money

"would be spent. Feshbach expreséed his concern that instantaneous dealing with
such funding crises permits no planning for the long term, and that basic science
would likely suffer most in this kind of atmosphere since it is by its nature
long-term,research. Steiner asked the committee why we should generate a new
document before we look at what has already been submitted by the AEC. Moore
commented that perhaps Rogosa feels that his document might be‘unbalanced.
Pearlstein comménted that although thgfe probably are already:too many documents
that what is really needed is a new document which is simpler and which isolates
those things which prevent nuclear data from being more firmly established. He
feels that the committee has not done this yét. He, therefore, offered an
amendment to the motion to select those areas which will promote the solution to
nuclear data problemé most effecfively.

| 'Rogosa then reported to the subcommittee the broad outliné of the
proposal he submitted. The proposal was 6rganized in four sections. The first
was experimental nuclear data for nuclear energy systems whiéh was then followgd
by a general statement outlining the nee&é in this area. A second category was
theoretical analyéis and data evaluation which was also followed by another
general statement expanding on the role of these activities. A third heading
was studies of neutroﬁ polarization effects with a statement following rather

'closely the LASL proposal in this area. And finally an investigation of
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environmental problems followed by a statement of areas where nuclear science
and data could play a significant role. The question was called, a vote was

taken, and the motion carried. The question was implemented by an action on the

chairman to appoint an ad hoc subcommittee of several knowledgeable members of

ACTION 11 the USNDC to prepare a brief document of no more than a few pages on energy

Chairman et s ok .. , . . .
h initiatives outlining problem areas in nuclear data in which additional support

will promote most effectively the solution of critical problems in the nuclear

energy programs.

V. DATA NEEDS FOﬁ NUCLEAR MATERTALS SECURITY
| This bresentation was ma@g by representatives ofqthe Divisidn.of
Nuclear Maéefials Security (DNMS) represented by W. Bartels of ghe AEC, Germantown;
R. Gunnick, LLL; andAW..Strom, Mound Laboratories. Bartels started the preseﬁta-
tion by emfﬁasizing fhat the primary concern would be materials security related
to power-reactof;produéed plutonium. A new set of requirements which he said
were redéntly published in the Federal Register have set, generally speaking,
much stricter'fequirements on materials security; thét is, smaller amount of
material, more frequent reviews, and better physical protection.
The new requirements impose limits on the material unaccounted
for (MUF) which cannot exceed 1% in a chemical processing plant, and must be less
than 1/2% elsewhere. He then reviewed the present measurement capability using
" different techniques, pointing out that Qet chemical techniques can achieve
.1 to .2% accuracy uéing nuclear and non-nuclear techniques. Mass spectrémetry
in the 0.1 to O.B%laccuracy range alsd can be achieved on what comes in and goes
out of a chemical plant. Non-destructive nuclear techniques are less accurate
but are used fqr measﬁrements where accuracy is less important such as measure-

ments of waste, scrap, and also material stored in odd forms. Accuracy for
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this type_of measurement varies from a factor 6f two down to a few percent.
The techniqueg used for this latter type'of‘éssay inciude spontaneous fission,
gamma ray measufements, and neutron aétivation analysis. ’

Calorimetry is also a useful assay tool.ana can in real practice
achieve accuracies at the 0.625% level. There are advantages to the use of
calorimetry in addition to high precision.. Sampling errors are eliﬁinated by
measuring entire containers. The heat measurementé are traceable to NBS elec-.
trical standards. The eqﬁipment>does‘npt require a skilled operator. Such
advantages have focused attention on this prdcedure as the most promising for
plutonium assay. ‘The problem presented by calorimetry in plutoniﬁm, which'is
made in power reactors, is that there is a broad spectrum of isotopes produced.
The percentage of isotopes will vary from reactor to reactor and within a
particular reactor‘ac£ording to the positibn of the fuel in the reactor and the
1engtﬁ of time it has beeﬁ irradiated.

| Time after irradiétion also blays an important role in calorimetry.
If spent fuel is analyzed anywhere from a few weeks to a few-months'after extrac-

238

Pu. How-

ever, if the fuel is allowed to sit for significantly longer periods, 241Am

tion from the reactor, most heat will be produced by the decay of

grows in ffom 2)“'Pu decay andtrequires a careful correction. Aé a resﬁlt of a
recent symposium held at'Mound laboratory, thevAEC is attempting to get support
for a progrém of sending identical samples of-plutonium to various laboratories
with aﬁalytical capability so és to compare analysis‘techniques within the U.S.
Mound will assume the COordinafing role. .LLL<also willlplay a 1eading role owiné
to i?é competence in counting alpha particles, gamma rafs, etc. The fécus of
these measurements will be on determination of.hélf;lives which is the other

ma jor source of uhcertainty. The immediate goal is to redﬁée the uncertainty

presently at 1% down to the O.lito 0.2% range for the half-lives of the critical

plutonium isotopes involved. Pearlstein asked at the conclusion of this talk
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why standard refg;ence samples weré not used as they have always been in the
past. Bartels replied that the isotopic composition of the mixtures vary so
much that this is no longer effective for this particular purpoSe.

Bartels then turned the floor over to W. Strom who continued the
presentation. Strom emphasized agaiﬁ_that calorimetrié assay of plutonium is
the main prqblem. "This assay is performed after the fuel elementslhave been
dissol?ed and after the fission products have beén separated so as to leave the
pure plutonium.‘ To do this analysis properly one.must be concerned aboﬁt the
half;life for all the plutonium isotopes.\ He cited some isotopes specifically.
229

For Pu he says there is a bias of 1.3 in the half-life according to the

technique for half-life measuremeﬁt. For 2)'LOPu he says the "counting" values
for the half-life are different from the'calorimetfic values by 1-1/2%. For
2)+1Pu the errors between different techﬁiques for measuring the half-life differ
by 2 to F. Strom then went into more details én the comparison program. The
intent he says is to get a number of laboratories together and organizg_a com~
parison set of procedures which will lead to a new and improved value of the half-
life. He has requested permission for use of particular batches of AEC mater al
in this study. The primary reasons for his presentation are to receive the
committee'!s approval thag.the program is well-planned'and receivé its endorse-~
ment of the DNMS use of this material. The committee quickly reached a consensus
that the proposal was meritorious and indicated to Rogosa its support for DNMS

use of this material.

VI. USNDC REQUEST COMPILATION

A. RENDA Review of USNDC-6
The chairman reminded the committee that at the last meeting

it agreed to a quick reviéw of RENDA. The committee was to review the U.S. list



and send them to NNCSC who could then forward them to Vienna. All lists were

sent out to subcommittee chairmen. The CTR requests were sent to CTR subcommittee,
standards requests went’;o the standards subcommittee, and the remainder went to
the subcommittee on neutron nuclear data. Since this action has not been completed

yet, the chairman placed an action on the subcommittee chairmen to complete the

ACTION 12 RENDA review and forward to NNCSC by February 1. This should include a comment
Subcom- ' ‘

mittee on the status of each entry and more detailed information if a request has been
Chairmen

satisfied.

Chrien complemented Pearlstein's group on the job done to get the
request list on its computer files where it can be conveniently handled and
arranged in such a form that retrievals can be had in a wide variety of forms.

Jackson reminded the appropriate subcommittee chairmen that a full review is not

éxpected of themmwith regard to Action 12.

B. 1974 Edition of the USNDC.Request Compilation
Rogosa began the discussion'by referring to a letter from Chrien
showing the "game plan" for the review of the request list. His principal area

of concern was that the USNDC had asked the DPR to act as a clearinghouse. Rogosa

‘views some of these responsibilities as mainly "busy work" which he would like to

diséense with., After much discussion it was proposed by Chrien that the committee
modify the procedure as requested by DPR. To combine steps five and six in
Chrien's memo so that requests are sent directly to NNCSC from the requesting
laboratories. This motion was passed. To Briefly summarize the impact of this

motion, the DPR requests new additions to the request list through the major AEC

‘divisions, but each division sends its request directly to NNCSC for incorporation’

_into the request list.
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C. Generalized Compilation of Requests for Nuclear Data

The chairman began the discussion by pointing out that at the
last meeting we decided to include requests for evaluation in the request list
and requests for daﬁa which is not cross section data. Heath commented that it
would take time to learn how to genérate fequests for non-nuclear data. He
predicted that DRRD would be generating requests for nuclear decay data‘possibly
through CSEWG. He suggests that all subcommitteeé consider how t§ handle the
non-neutron nuclear data requests. He predicted that half-lives, and problems
related to decay heat might be typic;1 of those required. He also predicted
that %EEE§EE9S for such‘requests might come tb be one of the mos; significant
sources of nuclear data requésts.‘ |

Smith commented that one of ;he_chief problems of the USNDC in
getting these requests into the list is contacting the people concerned ébout
these problems who can verbalize these requests. Chrien commented that for basic
science it wquld'be very hard to compile a'requést list and perhaps not;worth
the effort. Feshbaéh supported this view suggesting that it is perhaps not
appropriate to attempt to relate the basic science needs to the request'list or
to state basic science needg in those terms. Newson reminded the committee that
it has already expressed its willingpéss'to accept requests for cross sections
which provide a test of a nuclgar model. vAnderson commented that the basic
science needs perhaps might not fit the computer format for the request list
but nevertheless might specify in four lines how a particular request is relevant
to the gfeat amount of applied data. Feshbach pointed out th#t the present list
is very specific and pointed whereas the basic sﬁience requests would likely be
far more broad. Kalos supported the view that pure basic science requests should

be included. The chairman brought this discussion to a close by placing an
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action on all subcommittees chairmen to include a discussion of the generaliza-

tion of the request list on the agenda of the next subcommittee meeting.

D. Compilation Filing Problems

Owihg to the excellent job that the NNCSC has done in placing
the request list in the computer file the chairman deemed it unnecessary to

devote the committee's time to a.-discussion of this now nonexistent problem.

VII. STATUS REPORTS

A, Highlights by Members

Chrien reported that a 25 keV neutron beam at the reactor is now‘
operational. He also reported that the chopper flux has been improved by a factor
of four by a less severe restriction of the neutron beam collimators in the
reactor shield. The beam is now Being permitted to expaﬁd in the vertical direc-
tion where before it Wés confined in boéh the horizontal andAthe vertical direc-
tion. 8lit assemblies are available which‘will permit an increase in resolution
by a factor of four so that the capability noﬁ exists for a factor of four better
resolution oVer thaf previously with no sacrifice of intensity.

| Newson repérted that the installation of a neutron spectrometér
recently acquiréd from aﬁéther laboratory is well under way and that the laboratory
expects to be abie to get up to 30 MeV neutron energies with its Cyclo-Graaff
facility. Thé 1abora£ory also has stabilized the tandem beam such that at 15 MeV
the resolution is_1/2 keV. This high resolution has been used to resolve the
analog staté in 92Mo into its fine structure components:

Smith complemented the LLL sphere experiments on thevcareful
experimental detail and the persistence with which the experiments have been
carried 6ut and the value which they havevfor testing data sets. He inquired

specifically about the LLL results on nickel since the results of the experiment
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on the LLL comparisons of data sets with the Tart,code'weré strongly relevant
to the ANL cross section program.
Anderson reportéd that at LLL ;he Livermore Cyclograff_can
_gpw pgdduge,ﬁoo QeV pfoton beams at beam current levelsAof seyef?l micrpamps.
This capability has been used to study the reaction of
11B plus proton going to 3 alpha particle proposed as a possible reaction of
value fbr'practical energy produétion. The cross section is a liftle less

pa NIRRT e

EfzzfiE}e than was at first thought.

Jackson reported that at ANL a sodium capture-gamma-ray experi-
ment was underway at é keV. Statistics are poor but the lines appropriately
shifted by the resénant energy are seenband the spectrum at first iﬁspection
looks similar to the thermal‘spectrum.

Moore repofted that final resplés on the absolute cross section
of 235U are presented in the cﬁrrent LASL report. While the uncertainty may
change a little from that reported the numbers themselves won't change. He also
reported on measurements of the thermal capture in 6Li and 7Li.. Thg results show
that the croés section for 7Li.i’s actually 30% higher than previously‘reported.

Rogosa reported that a torrential downpour at ORNL has closed down
ORELA for about three weeks. Immediately following the storm there‘was two feet
of wateﬁ in the accelerator and experimental area. This flooding occurred in spite
of measures taken last year to prevent a'feoccurrence of the previous "100 year™
flooding that had taken place.

Ball reported that the data project is spending time processing the
data coming out of the NIRA program. The groupvis now processing about one A:chain
per week. Feshbachbco@mented that the objectiﬁesof the NIRA programs are very
nearly achieved and the program has been valuable and successful, conéluding

the comments on the status reports.
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B. Status of the Weapons Neutron Research Facility (WNR)

Moore repdfted on the current funding situatfﬁh for the facilfty.
A total of 4.k million dollars has been budgeted which includes 2.6 million for
construction, 1.6 million fér‘beam line and equipment;'and'.Elmiflion for
architectural fees. Since the original bidding éycle for construction of the
facility failed because 511 bids were too high, fhe cénsttuctioﬁ”ﬁés been broken
into pieceé and the labofatory ﬁow p}aﬁs on two targét locatidns with aésociated
flight tubes at eéch'one and with the beam moving vertically’downwafd in one and
horizontally in the dthef; He expects to obtain 1 micropuiée which is 80 pico-
seconds wide and wider pulses up;to 5 gsec. The currént'presently‘beingAaccelerated
at LAMPF is 1 pA. The éﬁrfent will remain at that level until the end of the
fiscal year. 1In July it is expectéd‘that the current will be increased to 10 pA
and by Jénuafy'1975 up to a 100 pA. The Béam must be focused better inside of
the accelerator before the'accelératdf can be 5pefated at the 1 mA design current
owing to proBlems of activation of the accelerator structure. He reported that
a separate proposal was shbmittea by:LASL for 4.2 miiliﬁn dollars for a storage

ring, but that the AEC had not approﬁed it yet.

'C. New Guidelines for Cdnfributions to'Sfatus Reports

| Moore‘pointed out thatiﬁény péople follow the subcoﬁmittee '
structure in arranging the réport and suggested that this might be an appropriate
procedure for the com@ittee to adopt. Smith presentéd‘his'subCOmmittée's guide-~
‘1ines for contributioﬁs, which aré'contained.in the minutes as Aépendix G.
These guidelinés were receivedlwith little discussion. Chrien speaking for "
the basic sciéncé‘subéommittee didn*t feel that basic science should be included
in the sense of Moore's suggestidh in the status repoft and, therefore, felt that

the basic sciénce*subéomhittee'probably'would not wish to comment Qn"guideiines.
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Steiner reported that the CTR subcommittee had n0~contributiqn‘to the guide-
1ipes since most committee memberé had not been get;ing the reports-and they
theFefore had not been able to discuss it effectively. Robertson reporting
_for'the Biomedical-Subcommit;ee rep?rted that the commit;ee had not yet managed
-to develop pure guidelines as to Wh;t data‘o; éxperimentsvshould be reported.
Feshbach raisgdvthe qqestion--"Why have a status report?" Rogosa responded,
"It gives the cémmittee status." Feshbach said "I refuselto laugh," but smiled
broadly anyway. . Discussion coﬁtipued and Féshbach continued to search for a
‘rationale. He asked what is wrong with the professional society meetings and
jdurnaié gé‘g means of reporting the progress of the contributing 1aboratories._
No compelling answers Qere immediétely forthcoming but several ﬁembers péinted
out that the status reports'weré primariiy prbgrgss reports which could not be
quotéd in the literature and_which; therefofe, enabled 1abofatqriés to communicate
their resulfs huch faster than woﬁld otherwise be‘pbssible.

Other suggestions or questions were raised about present procedures
sﬁch as why upiversigy laboratories besides Duke and Rice don't submit, why not
have an annual report, how about a keyword identification system for contribu-
tions, étc. Chrienvthen moved that we retain ppesent'guidélines until such time
as the subcoﬁmitﬁee suggesté changes, but hq-action was takén on this motion.
.Perey moved that theisecretafy, in communication with the chairman, preparé a
draft of suitdble guidelines for discussion at the next meeting. Ihis motion
was seconded by Steiner but it failed‘on the Qote. The chairman ended the
discussion by carrying over preyioué Actiqn 16‘re1ating to this subject. This

new action on subcommittee chairmen requires that they with their subcommittee

prepare a brief statement of guidelines covering their respective areas of

committee responsibility to be followed in collecting contributions to the
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‘ACTION 14 statué report of the USNDC and forward fo the chairman in‘time for presentation
Subcom- ‘ . Co R '
mittees. at the Spring meetiqg of the pargnt committee.
VIII. 'COMPILATION AND EVALUATION
A cma
Rogosa'repbrted that ﬁhe number of U.S. copies has been reducgd
from_about.HOd';o‘ébout:20d."He.thinks he could reduce the number by another
looiwifhoﬁt serious effects althoqgh some committee mémﬁérs appeared to have
'resérvafidhé on thét point. More specifically, he would like to éee a new review
of the‘addfessflist for the ﬁ.S. with everyone fecéiving a copy whévcan use it.
The qhairman~accordingly placed an aétiqn on himself to appoint an ad hoc sub-
"ACTION 15 committee to review thé U.S. distribution list fér;CINDA and recommend the

Chairman

addition or deletion of appropriate names.

At the recent INDC‘méeting in. Vienna, Lemmel gave a report where

he criticized the.status of the U.S.,entries in CINDA on the basis of several

.spot checks which indicated a number of omissions. Lemmel also had raised the

question of why CINDA waé not prepared at Brookhaven by the NNCSC since that is

.a major body in the U.S. involved in cross section compilation. Goldstein

. reported that ORNL had fallen somewhat behind in checking CINDA entries owing

to a heavy burden of combutef brogramming.' However, he reminded the committee
‘thatbghe USNDC‘;ont;ibutions Qe;e nof meant to be comple;e in ;he sense of.the
Eufopeaﬁ‘?ontriﬁﬁtiéns. " The Eﬁrdpeénéiare aétemptiﬁg to record in CINDA every-
thing ﬁhéﬁhﬁas eVéfAﬁﬁﬁlighed on any particular éxperiment. He‘péinted out that
around 19654£his commiftee Qent thfough an eXefcise in which it deleted redundant
refereﬁceé where the data were Ebnsidéred by thé ekpefimenters to be unworthy

of being éaftied in CINDA or ﬁéré supéréeded by'formal publications.. Rogoéa

said that he would ‘respond to Lemmel ‘soon and-would point out that at least half
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of‘the_"omissiéns" were carried'ih CINDA in anéthér forﬁ ana that of the one-
half.reﬁaining many mighﬁ have been deleted on purpose during the réview whidh
took place in the mid sixties.

Goldstein expressed concern that no gntfies bé omittedvfof a
particular experiment even wﬂen they were superseded by earlier data‘and that
the importanﬁ one should be flagged in some‘way. Howeve?, Béwman and}Feshbach
disagreed pointing out it just took up space and made the doqumeﬁf'harde; to uée;
Smith commented on the gréat.value of the CINDA document. He estimates .the time
involved in literature search is decreased by a-factér of four by having the use
of CINDA. He has never had the occasion to feélithét_théré'are gross omissions.
Pearlstein commented thatlthe Europeans think it aléo should be.aﬁ index to the -
data file. However, some broblem might_érise since exchange tépes of neutron
data tend to have more eﬁtriesrthan exist in the CINDA format.-iRogosa commented
that he feels that novﬁSNDC action on Lemmel's comments are needed. Goldsteiﬁ 
commentéd.that CINDA is not prepared at four qeﬁteré but at two pentéfsijRNL
and Saclay with'input from the bther centers. Between these two cénters.the
communication ié good. Vienna is voicing complaints about matters which they
don't undefstaﬁd. He geels fhat Four-Center Meetings are not the proper forum :

for the evaluation of CINDA. With his gomménts the discussion was closed.

L

B. CINDA, Nuclear Data Liéison,Officers; fublication Péiicieé
‘ Though a disgussionvof NN¢SC, a proposal for nugléér.data li;ison
officers,land publication'pqlicies‘apd'practices were included ‘in the agenda,
the diécuséion of all Wasbvery brief and no actions were taken as a result of
~ the discﬁssion.
IX. ﬁEETINGS

A. Plans for Fourth Conference on Nuclear Cross Sections and Technology, 1975

See minutes on Action 20 above.
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B. INDC Meeting ~ Vienna, October 1973

No report presented owing to the early departure of the
principals.
C. Third §ympdsium on Physics and Chemistry of Fission, Rochester

August 1975

Huizenga reported that 245 delegates attended this meeting;

half from the U.S., but unfortunately none from the USSR. Strutinski was .
invited with all fees paid, But even so he waé absent to the great disappoint-
ment of the délegates. He reported that the double-humped barrier concept had
- matured significantly. Spontaneous fission out of the right side of the well
is now complemented by gamma decéy back into the fifst. Rotational bands have
been observed in the second well. The systematics of_the inner and outer barrier
are becoming well understood. In the lighter actinides the first barrier is
lower than the second. In the heavier actiniaes the situation is reversed.
Investigators now feel confident to talk about rotational, vibrational, and
single-particle levels in the second well. Potential surface and the inertial
parameters have both been included in theories of spontaneous fission.

| A number of interesting experiments were reported; one in
paréicular where the kinetic energy in spontaneous fission of 2AlPu was compared

59Pu.

with the kinetic energy in the neutron-induced fission of 2 The excitation
energy for these two processes is different by 6 MeV and the experiments show
that 5 out of the 6 MeV goes into kinetic energyof fragments. This is an
important result in relation to heavy-ion reactions. This is one example of

the way in which the conference related heavy ion reactions.to the fission
process in a significaﬁt wéy. New details of light particle emission in fission

were also reported. All in all it was a very fruitful conference with strong

interaction between theory and experimentalists.
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Ball announced that an international conference on reactions
between éomplex nuclei is scheduled for June 10-1k4 at Vanderbilt Univérsity.
It is one in a sequence of conferences held on this subject.

Motz and Smith asked Huizenga about neutroh-reléted fission
phenomena such as the variation of prompt nu-bar with energy. Huizenga reported
that the fluctuations in nu-bar from résonance to resonance were small., They
appeared to.be~measurab1e but appeared not to be correlated with ﬁhe resonance
spins but rather with the fission width of the resonanceé. One of the members
commented that this might not be a real effect since the smallér resonarnces tended‘
to lie on the wings of larger resonances and separation of the fission events in
a particular small peak from the tail of the larger‘resonances was not something

that could be done in a straightforward way.

D. EANDC and Petten Meetings

The remaining two meetings on the Agenda were not discussed owing
to lack of time.
X. RECOMMENDATIONS

In a brief discussion of the locétion of the next meeting, it
was suggested that it be held on the West Coast at perhaps Livermore.or Berkeley.
The suggestion seemed agreeable to the members present, but no definitevplans

were made.
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ACTION ITEMS

Forward to Professor Goldstein by February 15 new additions

to the list of Outstanding Cross Section Discrepancies.

Distribute the new list of outstanding cross section discrepancies

to the committee by March 15.

Prepare a report on old Action 4 for presentation at the next

USNDC meeting.

Continue old Action 13 (USNDC-8).

Seek the sponsorship of appropriate international organizations

for the Conference on Nuclear Cross Sections and Techmology, 1975.

. Continue old Action 22 as new Action 6 on subcommittees.

Appoint an ad hoc committee chaired by Smith and made up of USNDC

subcommittee chairmen to approach Professor B. Cohen on behalf
of the USNDC to arrange a special program on applications of
nuclear theory at the Fall 1974 meeting of the Division of
Nuclear Physics of the APS.

Sumﬁarize the subcommittee goals for the pa?ent committee so
that it can have a more clear idea of the role of the CTR

subcommittee.



Action 9

Chairman

Action 10
Subcommittees

Action 11
Chairman

Action 12
Subcommittees

Action 13

Subcommittee
Chairmen

Action 14
Subcommittees

Action 15

Chairman

5L

APPENDIX A

ACTION ITEMS
(Continued)

Establish representation from the USNDC on the Transplutonium

Committee (TPC).

Approve their terms-of-reference and forward them to the chairman

by March 1.

Appoint an ad hoc subcommittee of several knowledgeable members
of the ﬁSNDC to preparé a brief document of no more than a few
pages on energy initiatives outlining problem areas in nuclear
data in which additional suppért will prbmote most effectively

the solution of critical problems in the nuclear energy programs.

Complete the RENDA review and forward to NNCSC by February 1.
This should include a comment on the status of each entry and more

detailed information if a request has been satisfied.

Include a discussion of the generalization of the request list

on the agenda of the next subcommittee meeting.

Prepare a brief statement of guidelines covering their respective
areas of committeeb responsibility to be followed in collecting
contributions to the status report of the USNDC and forward to
the chairman in time for presentation at the Spring meeting of

the parent committee.

Appoint an ad hoc subcommittee to review the U.S. distribution
list for CINDA and recommend the addition or deletion of

appropriate names.
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TERMS OF REFERENCE FOR
THE U.S. NUCLEAR DATA COMMITTEE

anSISCent‘with the Atomic Energy Act of 1954, agvamended, and the
administrative policies and procédufes of the Atomic Energy_cﬁﬁmission
(héreinafter reférred to as AEC), there is established under the
auspices éf the Director of Physical Research of the AEC a Nuclear Data
Committee (hereinafter referred to as‘the-Committee), in order to assure
maximum acquisitidn, expansion, and dissemination of nuclear data 65
general’rélevance to the U.S. nuclear program. Other Federal agenéies
shall be invited to particip#te in those activitiés of the Committee that
fall within their interest and responsibility.  The Committee shali have
the following operétional guidelines: |
I. Scope |

A. The Committee shall be concerned with all bésic;ﬁuclggr daté,
including but not limited to the measurement of nuclear cross sections .
aﬁd.other,nucleat data which are generally relevant to basic nuclear
sciehcé.#nd.the applied activities of the U.S. nuclear progrém,“anavsuch
cooperative internation;l nuclear data activities in wﬂich tﬁé éove}hmcntal
égencieslﬁérticipaﬁing in the USNDC may fr§m time to-timé become involved,
the &é&elopment of laboratory instruments, fatggt materiais and techniques
related tﬁéretb'and.the compilgtion' ev#iuation gnd Qiéseminatién ;fvsﬁch

data.
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B. The responsibilities of the Committeec. include the following:

1. Measgurements: Critical and continuous review of the exlstiug

ntéte of knowledge of cross Qections apd other npclear data andlthe
requests for measurements of such nqclear_data originating in the U.S.
nuclear pfogram. .;g sha;l establish pridritieé regarding the measure-
ments most urgenﬁiy needed‘stéting how in”thg opinion of tﬁg Cémﬁitteev
fhey may_bé most expeditieu;ly obtained. The Committee shall also
maka.suégestions_agd recommendations concerning those ngcle#r.d#ta..
fméasurements théﬁ should be included»in short and lﬁng:range p1anning

for the U.S. nuclear data program,

2. Equipment and Techniques:; Review the-facilities, techniques
and:manpowct'available for the determination of nuclear data and
<consider present'aﬁdkfu:ure needs for techniques, equipment, research

materials and facilities.

3, Research Materials: Keep the AEC Division of Physical Research
informed of special materials required . for research and make suggestions
add:fécommendationé regarding the procurement, hahdling and disposition
_of such samples. ,

: [ ] .. . . )
Alﬂ.' Compilation and Evaluation of Nuclear Data: Critical and

céhtinuous review of the scope, manpower, facilities and techniques
available for the compilation, evaluation and dissemination of nuclear

data, consideration of present and future needs for such activities and

appropriate suggestions and recommendations on the requirements for such
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campilation and evaluation activities for nuclear data in all fields

of sclence and technology.

‘5. HNomenclature: Continuous studies of the nomenclature used in
this field and suggestions for appropriate methods of presentation of

auclear data and ¢OE§§§§F?;

6. Technical Meetings: From time to time, in connection with its
heetings,-or'at other occasions; the Committee will hold, or assist in

the spomsorship of, specialized technical meetings or. symposia.

7. Review of Proposals: "Review and comment on proposals‘or such
other matters of concern to the AEC or other Federal ageﬁcies as may
be requested by the appropriate Federal agency member of the Parent

‘Committee,.

8. Liaison with Other U.S. Committees and Agencies: -Establishment
and maiatenance of effective liaison with other Uis‘ Committees and.
'Ageﬂcies in similar and over-lapping areas of interest through the

Division of Physical Research of the AEC.

9. Liaison with Professional Societies, fnterﬁatibnal~Committeeé,
’ ‘ o R . ) o N
- Organizations or Groups: Keeping informed of the activities of

interested professional societies, intérnational committees; organiza- -
tions. or grqﬁps and providing'apﬁtopriate assisténce to USNDCVparticipaﬁts
actively involved in_c00perati§e efforts in this field, working with or
through, as appropriate,vfhe AEC, or other Federal agehcies 16 areas

of mutual concern.
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I1. Limitations

The Committee shall carrf out 1ts-resoonsibilities cossistent,yi:h the
. Atomic Energy Act_of 1954, as amended, esd the administrasive policies sno'
procedures of the AEC as they may be amended from time to time.

The Committee shall look to the Director of Physical Research of she
'AEC for.sueh interpretation of the administrative policies and procedo;es
as may be reqei:ed. |
III. Membership

The full Committee shall con31st of a Parent Committee and its off1c1ally
approved Subcommittees. The pareot committee shall consist of no more than )
20 members, designated by the Director of Physical Researeh.ofsthe‘d.s; Atomic
Energy éommission.in‘consultation with other participating Federel agenciesl
from AEC-contra;tors and other'Federal agencies and_their_coﬁtreotors-or
gran:ees having a major isterest in this field. Only technically trained
1ndiv1duals, preferably with broad responSLbllities for the dlrection of the
:elevant program in th21r respeccive orgadizations, shall be de51gnated i
Seleetioqa shall be,magerln sugh a way as ;o provide reasonable continuity
of.membeIShip and £eehnical balance., -In sddigion, ex—officio,members shall so
oe‘desiésaced as_appfopsiate. -Such exw-officio members shall serve with
particular reference to the reasons for their designation and shall not be.
' assigned auties normally expected of members, Subcommittee membership
~ will also be designated by the U.S, Atomic Energy Commission and must:
1nolode etlleast_one member of the parent NDC and -one Federal employee

' (the latter may be designated ex-officio and will require AEC approval).
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Iv. Chairman and Secretary

 Except as otherwise specified in AEC regulations (10 CFR, part 7),
the executive functions of the Committee shall be vested in the Chairman
who shall hold office for a two-year term. The term of the Secretary shall

coincide with that of the Chatirman.
V. ~Meetings

Meetinge of the Parent NDC shall be held at least two times a‘year,
vgenerally in or adjacent to:oneAQf fhe laboratofies cenducting major
activities in this field in the U.S., and the.sdbcommittees shall meet
atvleaet once a year to insure»effectiﬁeicoverage”ef their areas of
responsi‘bility° Althouéh the bulk of the USNDC meetings, and those
of~its~subcommittees,.ﬁill be open‘to the public, provisions may be
made in advance fof executive Sessions_end for classified meetings -

where'apprbpriefeo. All meetings will require advance.AEC'approval

and the yteeenee of a “designatedxFederel efficial"was specifiediin AEC‘A
reguldtions Q10 CFR,”part'7).”-The host organieetinn may epnnint a‘"Locn]
Secretary' to assure appropriate arrangements for the meetings. A notice
of the meeting and_draft agenda shall beAsent so as to be reccived by the*:
members of the. Parent Committee or Subeommittee at‘least forty (40) days
in advance of the meeting, and—will be published in the Federal Reglster
~at least seven (7) days in advance of che neeting. The-final fo:mlof the
Vagenda'shell be concurred in n:ior.tp each meeting by the."designated Federei
oﬁﬁicial" or his‘alternate,~-Documents for meetings should normally_bevsentl
so as-to be received by the members of the-Pérent Conmittee-nt'énecommicteef
at least two weeks befere neetings; Observcrs may ne invitud ‘thh tnnn
currence of the Chairman, to. attend all or. patt of moetingb of th Purvn!

Committee or Subcommittees.
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-VI. Implementation of Committee's Comments and Conclusions

To the extent appropriatc and feasible within existing programs ~the
individual mcmbers of. the Parent Cbmmittee and bubcommlttecs ;hould Ldkn.
‘the iﬂitiative to implement the‘Committee s suggestions, evaluatione, and
comments nithin their own organizations;. In the“eﬁent‘that anfinpiementntiun
requires a centralized or Federal agency action, tne ?arent’committee ehali
80 inform the AEC Director of Physical Research

VII. MinutesLAReports and Commlttee File .

Minutes’ of each meeting of the Parent NDC‘and each Subcomnittee shall
be draftedlby ?ts Secretary and certified to by its chairman in»accordance
with.ﬁection 10c..0f the Federal Advisory Committee Act, and'an‘appropriate
unclassified version provided which aleo will be publicly available. The
Parent Conmittee7snall’issue‘aopropriate scientific“or technical reports and
vdocumcnts, consecutively numbered, a351gned by the AEC to a dlstrlbutlon ‘
approved by AEC, in consultation with other participatlng and/or intérested

edcral agencies which shall in all cases. include the AEC and other partrcx—~

pating Federal agenc1es A cont1nu1ng file of thc Parent Committee shal].bo

-— 47 ey - - —

-'xept by the Chairman and by the Secretary for this purpose In add1t1on ‘the
.AEC shall be prov1ded w1th coples of all correspondence between the Paxent
‘Commlttee and other commlttees, organizations or groups, domestic or inter-
national. The Chairman shall submit a report to the AEC Director of Phjsical
Research.on the activities of the full Committee at the termination of his
'tern oﬁ:office, 'Subcommittee reports will be issued only to the Farvnt
Committec which may modify the:report and authorize ;urthcr dislribul(nnvlf

‘deemed appropriate,
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VIII. Amendménts

These Tefms of'ﬁefe:ence may be mbdifiéd.or amended from time to
time by the AEC Difec£6r~of Physical Reseaféh. Recoﬁﬁendgtidﬁs for modifi-..
cations or ameﬁdmgnts méy be madé’by the Chairman 6f the_Comm#tﬁee to the
Dire;cbr of ?ﬁysiéalngsearch of thé U.S.'Atomicisnergy Commission dponb

approval .of a majority of the members of the paren:_Com@ittée. Modifications

or amendments shall come into force on written notification to the Committee

by the AEC Director of Physical Research.
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TERMS-OF-REFERENCE

Nentron Data Applications Subcommittee of the USNDC?

I. Scope

~ The NDA Subcommittee shall be primarily concerned with
neutron data (cross sections and associated microscopic parameters)
relevant to. appllcations of neutron associated phenomena. This in-
cludes: 'measurement, techniques, instrumentation, theory- and RN
evaluation. Major responsibilities are in existing and on-going ap-
‘plication areas (e.g. fission reactors) and in the search for and .
development of new applications inclusive of new technological con-
cepts. The Subcommittee is responsive to- USNDC needs - in pertinent-
areas and will properly interact with other USNDC subcommittees (e. g.
Standards, ‘Controlled Thérmonuclear Research, etec.). The Subcommittee .-
will give particular attention to satisfying formally recognized hlgh—
.. priority national needs for neutron.data (as, for example, set forth i
the Compilation of Requests for Nuclear Cross Sections). In doing -so,
it shall review and stimulate experimental, theoretical and evaluation .
- efforts resulting in the provision of the requisite data in the most
‘effective manner. The Subcommittee may sponsor technical symposia and
reviews, encourage cooperative research endeavors and employ such other
mechanisms as are judged suitable for meeting national neutron data
needs.

- I, Organization, Policies and PractiCes

The Subcommittee shall hold formal meetings as warranted By‘need
(generally one or more per year). These meetings will conform to the
Federal Advisory Committee Act of 1972. Formal minutes, file and
records will be maintained. In addition, there shall be informal cor-
respondence and/or discussions between two or several subcommittee
members as required to meet subcommittee objectives. In depth, techni-
cal review of selected areas will be carried out from time-to-time.
Such areas are, for example.

1. Resonance properties; total and capture cross sections and
resonance integrals.

2. Fission cross sections and propertles, ‘resonance and energy-
average reglons.

3. (m3X%) reactions;_e.g; (n,p), (n,a), (n,2n), etc.

4. Gamma-rey production and capture cross sections in the energy-
average region. : ‘

5. Neutron scattering and total cross sections in the energy-
'average region. -
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6. Nuclear models and evaluation.

Ad—hoc working groups may be established in order to properly address.
~ such technical areas.

IiI. Programmatic and Administrative Responsibilities

The Subcommittee will have certain programmatic and administrative
responsibilities primarily in response to the request of the parent
conmittee. These may include: periodic review of the relevant portions
of the Compilation of Requests for Nuclear Data (e.g., USNDC-6) and
identification, compilation of outstanding discrepancies and such other
responsibilities as may be assigned by the parent committee from time-to-
time. ' :

1V. Membership and Observers ~

The primary concerns of the Subcommittee are technical and member- .
ship will consist of technically qualified individuals so situated as to
contribute to and implement Subcommittee activities. Furthermore, the
membership may be assisted by observers and/or consultants as 1nd1cated
by spec1a1 technical interests.
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I. FUNCIIONS OF THE USNDC STANDARDS SUBCOMMITTEE

- 1. To know the status of nuclear standards'work in progress:
and'planned, to review proposals submitted tO'the USNﬁC for standards
measurements and to try to foster meaningful standards studies.

2 To originate nuclear atandards requests for applied purposea
“and to establish priorities for them and for other ‘requests for
nuclear standards-submitted to the USNDC. |

3. To answer specific questions on nuclear standards:referred
by the USNDC, in particular, to review reuuests for‘measuremente of
standards cross sections submitted for publication in the USNDC
Request ‘List.

4. To supply current information on what'ie‘being done and‘wbat
needs to be done in the area of nuclear,standards. In the past this
has chiefly meant standard neutron cross section‘measurements,Abut
the broadening scope of tbe USNDC requires the inclusion of'other
types of nuclear standards work, |

5. To foater'topical conferences or.sfmposia in'tbe area of
nuclear standards such as tbe Sympoaium on Neutron Standards and Flux

Normalization held at Argonne in October 1970 under EANDC sponsorship.
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6. To be aware of instrumentation developments which might
relate to standards)measurements.
7. To be cognizant of the activities of other standards

working groups and subcommittees, especially within the United States.
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The USNDC Subcommittee on Nuclear Data for Materials Analysis,
. Safeguards, and Environmental Matters
I. Statement of Goals
Thé goal of the subcommittee will be to serve as an information channel between
those grdups involved with measurement programs in the fields of material analysis,
sa.feguar'ds, and énvironinental protection, and those groups whose ‘activities produce

information needed to maintain and expand the effectiveness of such measurements.

II. Terms of Reference for Committee Operation
The first task of the committee will be to identify those groups involved in exper-
imental and theoretical activities in these fields; to solicit their present sources of data,
their ourrént requirements for improved or additional data, and their projection of fu-
ture information needs.
Another task of the committee will be to assess the utility of existing compilations
and the need for special compilations and evaluations related to these specific fields.
The committee will also collect information on the utilization of new techniques and
attempt to identify the critical data required to make such techniques applicable in the
- field. The committee should further try to identify possible areas where accepted nuclear
techniques should be, but are not currently, employed in these fiélds
A priority system for data needs will be established along the following lines:
Priority 1 — Critical data needed fqr immediate extension of field tested methods.
Priofity 2 — Data needed for future upgrading of present techniques.
Priority 3 — Data of possible interest for techniques not now employéd but of pos—v
sible future use. | |

Priority 4 — All other,

November 26, 1973
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MINUTES OF THE
USNDC CTR SUBCOMMITTEE MEETING
11-12 SEPTEMBER, 1973

LOS ALAMOS SCIENTIFIC LABORATORY
LOS ALAMOS, NEW. MEXICO 87544

LeoNA STEWART, LoCAL SECRETARY
Los ALAMOS SCIENTIFIC LABORATORY
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MINUTES OF THE USNDC CTR SUBCOMMITTEE MEETING
11-12 SEPTEMBER, LOS ALAMOS SCIENTIFIC LABORATORY
LOS ALAMOS, NEW MEXICO

Leona Stewért, Local Secretary

ATTENDEES
Don Steiner* ORNL, Chairman C. Maynard U. of. Wis.
L. K. Price** AEC-DCTR ' | V. Orphan* IRT
C. F. Barnett* ORNL P. G. Persiani ANL
M. Bhat BNL | W. G. Price PPPL
L. Draper U. of. Texas - L. Stewart* LASL
D. Dudziak* LASL A. B. Smith ANL
R. Haight* LLL D. W. Muir LASL
G. Hopkins GGA P. c. Young, Jr. LASL
J. D. Lee LLL - R. J. LaBauve LASL
B. R. Leonard, Jr. BNW : T. G. Frank LASL

*
Subcommittee Member
*k ‘
Designated Federal Employee

Note: Herbert Goldstein, Columbia University, was unable to attend.
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Steiner briefly outlined the new terms of reference of the USNDC
parent committee and mentioned its new subcommittee structure. The CTR Sub-
committee has not been changed since the last meeting except for the addi-
tion of Bob Haight from LLL. It is planned, however, to extend the member-

ship in order to include as many as possible of the participating labora-

tories. Since the USNDC is now an official advisory group of the AEC, ap-

pointments of new suchmmittee members must be approved by the Commission;

therefore additions ‘cannot be made arbitrarily.. For further details, please

see attachment # 1.

Several actions were placed on the Subcommittee by the Parent Com—

mittee. These actions are summarized below

USNDC Action 1 -- On a continuing basis, collect and forward

to H. Goldstein recommendations for new entries to the 1list of outstand-

ing Cross Section Discrepancies.

USNDC Action 8 ~—" On a continuing basis advise the Division
of Nuclear Physics of the American Physical Society through J. Harvey
of dates and agenda of ‘Subcommittee Meetings.

(The Chairman-noted that this was not'accomplished for this'

meeting but would be done in. the future. This group also recommended
that the ANS should be notified, accordingly.)

USNDC Action 9 -- Prepare a statement on the chartering of
the USNDC as a formal advisory committee including instructions to
interested parties to write to the Secretary for information on future
meetings; and submit this statement to Physics Today and other appro—
priate journals.

USNDC Action 13 — Forward to the USNDC Chairman suggestions
for short reviews of programs supported by AEC contract appropriate
for presentation at future USNDC meetings. :

USNDC Action 16 ~- In consultation with Subcommittee Members
prepare a brief statement of guidelines to be followed in collecting
contributions to the Status Reports submitted to the USNDC:

USNDC Action 22 - In consultation with respective subcom-
mittees develop a statement of needs in their areas of responsibility
for standards cross section ‘data and enriched isotopes to be forwarded
to Chairman of the Isotopes and Standards Subcommittee.

Other actions pertaining to the Parent Committee

Advise the USNDC_of additional recipients for the USNDC
Status Reports. '

ACTION 1
All
Members

ACTION 2
on

- Chairman

NO ACTION

on this
Subcommittee

- ACTION 3

All
Members

ACTION 4
on
Chairman

"ACTION 5

on
Chairman

ACTION 6
on
Chairman
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Provide some kind of input to the USNDC Parent Committee for ACTION 7
indexing Status Reports.~ All
o Members
. For information purposes, all of the actions which took place
at the last meeting of the USNDC Parent Committee are included as Attach-
ment # 2.

"Les Price summarized the DCTIR organization structure; the AEC
Division 1s now headed by R. L. Hirsch and it has grown considerably dur-

ing the past year. At the present time, the Division is composed of three
branches as follows: ' , :

- 1. Plasma,Physics Research - headed by Al Trivelpiece with 3 Staffers;
2. Confinement Systems - headed by Steve Dean with 6 Staffers§

3. Development and Technology - headed by Bob . Bussard with 6 Staffers
(including Les Price).

Since the work of this Subcommittee will be concerned with the
Development and. Technology Branch, Price discussed more fully the responsi-
bilities of this branch. For example, Development concerns work directed
toward programs with a near-term time scale, such as major feasibility ex-
periments, heating, energy storage, etc. Technology includes activities
directed toward fusion reactors, on a longer time scale. Areas within
Technology and the cognizant program managers in DCTR are:

Materials (Zwilsky and others)

Radiation Environment Simulation (Gavigan, Zwilsky)
Tritium Problems (Gavigan)
_ Coolants and Heat Transfer (Beard)

Plasﬁa Engineering (Gough)

Energy Conversion (Beard)

Systems Studies.(Cough and others)

Neutronics and Shielding (Price)

: DCTR views the neutronics proBlems as important but not the most
important; materials problems, for example, are viewed as critical. $200K
is being spent for neutronics this year but this program is expected to grow.
Also, coordination with DPR for funding basic research and cross sections

‘needed by DCTR is planned.

There was considerable interest and discussion regarding the role
- of DPR in providing nuclear data pertinent to CTR needs. Price explained
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that CTR Division planning assumed that DPR would provide the bulk of in~
formation and that the CIR office would only sponsor: :

1. Those needs which were elearly_specific to CTR application;

2, Those High priority needs which could not be included in the
DPR program on the time scale required.:

The questions as to detailed implementation of this plan nnd how to get DPR

to sponsor the relevant research went unanswered since the mechanics have
not yet been finalized.

B. CTR Nuclear Data Requests

In anticipation of this meeting, Les Price asked all CTR program
users to provide their neutron cross-section needs. Coples of each response
were provided to the attendees of the meeting. Each Laboratory presented a
brief summary of the information provided in the written reports. Price
felt that the results were too diffuse, so much so that they would provide
little guidance in appropriating any monies which might become available for
short- and/or long-term cross section needs. He specifically asked the help
of this committee in correlating: the needed information and this was brought
up again at a later time,

At this time, Price outlined his views on and his expectations for
the USNDC CTR Subcommittee. First, he would expect it to provide information
which would enable the CTR office to structure its program wisely; second, to
provide the CTR office with information to impress DPR with relevance to our
needs; and third, he feels that only one committee is necessary to serve both
the USNDC and the CSEWG, in line with his guidance in keeping down the number
of coomittee meetings and reducing travel in general. He stressed that De-
velopment and Technology has many problems but not always the necessary ex-
perts in every area; therefore our recommendations should be clear and' con-
cise and easily understood by the nonexpert. Price stated that it was not
up to this committee to determine whether the work would be done or who would
do it--but rather to outline the needs, the correct association of needs, and
the priorities.

C. Status Report on Requests, Including Recent Compilations and Evaluations

The new USNDC Request List (USNDC-6) has been published by LASL
and copies were made available upon request to the attendees. The request
lists are published about every two years with the next version the respon-
sibility of the National Neutron Cross Section Center at BNL. Steiner men-
tioned a letter from G. Kolstad to the USNDC in which he discussed the pro-
cedures for submitting and reviewing requests, the inclusion of evaluated
data, etc. Since CTR requests will be handled by this Subcommittee, the
major topic for discussion was the deeision that evaluated data would not
appear in future editions of the request list. Although the concensus seemed
to be that a mechanism should exist for requesting evaluated data, no action
was taken.
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Several people reported on recent experimental data which should ACTION 8
be pertinent to the requests in USNDC-6. Following a suggestion by the All
local secretary that these comments be summarized in writing and submitted Members
for inclusion in the final minutes, the suggestion was carried. (See
attachment # 3.) ' :

The recent evaluation of Nb submitted by Alan Smith was discussed.
Stewart brought out the need for improvement of the (n,n') data at higher
energies but all agreed that this evaluation is the best available and ACTION 9
should be the starting point for the CTR library. Since the evaluation is LLL
lacking the y-production files, it was suggested that LLL add their.y-pro-
duction files and the file be submitted for Version IV of the ENDF/B library.
LLL was also asked to attach their y-production files on Ti and Mo to the
ENDF/B in time for Version IV, BNL will have a complete reevaluation for
Cr in time for Version IV. : B

D. Nuclear Data Applications

Many of the problem areas outlined in Les Price's memo were men—
tioned; others were addressed in more detail. Some people felt that many
more cross sections were needed than appear in the list of Section E but
everyone realized the limited budget and arrived at the following high-
priority, near-term requests for evaluated data which are not expected to
be met for Version IV:

1. 71,1,(5,:1' 0 10-15 MeV

2. 13C(n,d)loBe ' Activétion Only’

3; F'(ﬁonelastic)

4., Nb (gamma production)

5. Transport of neutrons (> 8 MeV) through Mn, Cr, Fe, Ni, and Pb

A téble containing many more reactions and nuclides will be found in Sec-
tion E. '

Many questions were addressed to radiation damage, total helium
production, long-term waste disposal, dosimetry, activation, etc., but the
opinions and conclusions seemed diversified. Steiner did believe, however,
that many of these cross sections could be calculated to within 25% using
presently available model codes. Certainly, many of these problems should
be discussed in more detail at future Subcommittee Meetings.

LASL was asked to circulate the list of activation cross sections
which have been generated there. Explanatory information and the list are ACTION 10
included in Attachment # 4; the data, themselves, are available upon re- LASL
quest. -



Price brought up the subject of integral experiments. The fol-
lowing experiments were mentioned with occasional comments: | ‘

1. Dudziak - Total helium production for Nb, Mo, and Stainless
using different incident spectra, including LAMPF studies, are
needed. It was generally agreed that present data are uncer-
tain enough that measurements are needed.

2. Draper - More information is needed on 1l4-MeV neutron transport
in graphite. S

3. 1Integral experiments are needed which are especially,designed ACTION 11

to check the evaluated data files., It was pointed out by sev- IRT
eral people that various experiments have been performed at IRT, LASL
LLL, LASL, and ORNL which test specific aspects of the cross LLL

sections. These various techniques must be compared relative to ORNL
the needs of the CTR program. This comparison should include the
capabilities, limitations, and cost estimates for each program.

4. Persianl - A variety of integral facility experiments designed
for benchmark blanket studies to study analytical methods and
cross-section set structure and, eventually, on a long-time
scale, to test theée total neutronics of engineered systems. The
specific aspects to be tested in an integral experiment should
be well defined since some experiments test the cross sections,
others test the cross sections and the codes employed in the
analysis, while still others may test the neutron transport but
give no information on the specific capture processes involved.

5. Deep penetration in thick shields such as C and Li should be made
using a l4-MeV neutron source.

During the above diséussion, Bhat mentioned that some users had ACTION 12
not been able to obtain the LLL sphere transmission tabular results in LLL
order to perform the calculations. Haight was asked to provide these data
to BNL. -

E. Interfaces with the Cross Section Evaluation Working Group

Les Price again commented that in his opinion there needed to be
only one group which would address neutronics and cross-section needs, such
as measurements, processing, evaluation, etc. and he personally did not care’
which title it had, USNDC or CSEWG. Should a CSEWG Subcommittee be formed
for CTR, it would be the same group of people already committed to the USNDC,
. therefore the USNDC Subcommittee for CTR could be responsible for CSEWG type
activities. This was generally agreed to by the participants. It was noted
that CIR interests could be represented by CTR Subcommittee members already
in CSEWG, ' '
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It was generally concluded that a separate CTR library of ewval-
uated data should be established and maintained. This library should be
in ENDF/B format and processed by ENDF codes. An action was placed on
the people present to try to obtain from the ENDF/B evaluators a short
summary descrihing 1lls, pitfalls, and omissions in their evaluations
with particular emphasis on fast neutrons (above 8 MeV) for the follow-
ing nuclides:*

H (LASL) 6.1 (LasL) 714 (LASL) ACTION 13
Be (LLL) C (ORNL) N (LASL) - Bhat
0 (LASL) F (ORNL) Al (LASL) ' Orphan
Si (ORNL) T4 (ANL,LLL) ' Cu (SAI) Haight
V (ANL,ORNL) Cr (BNL) Mn (BNL) Steiner
Fe (ORNL) Ni (BNL) Nb (ANL,LLL) . Stewart
Mo (ANL,LLL) Pb (ORNL) Y(n,p) (LASL) : Smith

Y(n,0) (LASL)

In preparing the above critical reviews (which are requested with-
in three months), it is important to note that the total and (n,2n) cross
sections are important to all materials along with hydrogen and helium pro-
duction and secondary neutron- and y-production cross sections and §pgctra.

ENDF/B formats were mentioned on several occasions. While a few
problem areas still exist, it was pointed out by Stewart that the proposal
submitted to the CSEWG Codes and Formats Subcommittee by Pearlstein addressed
‘the problem of neutrons in and charged-particle spectra and angular distri-
butions out, in addition to the neutrons out. -Also, the new format should
be able to handle incident charged particles although this subJect was not
discussed at this meeting.

Orphan nentioned the possible need for creating a new format,
ENDF/C, on a long time scale. Most people felt, however, that ENDF/B could
handle most of the problems important to CTR and that a newly developed for-
mat would require additional funding for new processing and checking codes.
Therefore, the CTR group would plan to stick with the ENDF/B until use
should dictate a new system.

Multigroup cross-section sets were discussed and the decision
was not to centralize the data processing but, if the data set were pro-
cessed at any CTR organization, the multigroup set should be documented and
made available to other CTR users. How the distribution of these multigroup
sets would be handled was not decilded.

A great deal of diSCussion.was based on the need for evaluated
data on the isotopes--not the elements (which are most often found in ENDF/B).
Everyone seemed to agree that CTR requirements were based on the isotopic
cross sections, and these needs should be made known to the evaluators and
to funding agencies other than DCTR.

*Although the discussion centered around using the "DNA" library as a start-
ing point, many of these evaluations are not funded by DNA.
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Leonard expressed some concern that no responsible evaluator had
been funded to update and correct some of the evaluated files he has needed
for his studies of hybrid systems. Just who should be involved in blanket
sensitivity studies was also discussed. Lee reported that Howerton would
do cémplete evaluations on V, Cr, Hf, Re, Pa, and Np and the files should
be ready in about three months. '

Several people expressed interest in keeping appraised of CSEWG ACTION 14

activities. Bhat was asked to make a list and request that these names Bhat
be placed on the CSEWG distribution 1list.

F. Future Meetings on CTR Data Needs

1. November 11-16 1973 - The ANS Winter Meeting.in San Fran-
cisco. . Several sessions on fusion technology are on the
program,

2. January 1974 - IAEA Meeting at Culham, England on Fusion
Reactor Technology. It will be a two to three week working
group meeting with 10-12 people from the United States on
the invitation list. The invitations should be out soon.

3. April 16-18 1974 - "First Topical Meeting on the Technology

" of Controlled Nuclear Fusion," in San Diego. George R.
Hopkins is the General Chairman and the ANS Technical Group
for CTR is one of the sponsors.

4, March 1975 - The United States is planning another conference
to follow the Neutron Cross Section Conferences but this one
will not be limited to cross sections or to neutron data.

The meeting will be held at the Shoreham Hotel in Washington,
D. C. The Program Chairman will be W. W. Havens, Jr. and the
other Subcommittee Chairmen of the USNDC will serve on the
Program Committee. '

G. Summary of Conclusions and Required Actions; Future Plans

The Chairman summarized the actions which are noted in the minutes; -
therefore, they will not be included here. January, 1974, was suggested as
the next meeting date for this Subcommittee but the specific time and place
has not been determined. Les Price has indicated the need for very specific
recommendations by the end of this calendar year.

The meeting was then adjourned.
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. ~ UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

JUN 7 1973

Robert E. Chrien, Chairman, USNDC

Harold E. Jackson, Secretary, USNDC

A. B. Smith, Chairman, Neutron Data Applications Subcommittee, USNDC

R. S. Caswell, Chairman, Standards Subcommittee, USNDC

D. A. Lind, Chairman, Basic Science Subcommittee, USNDC

D. J. Horen, Chairman, Nuclear Data for Materials Analysis, Safeguards'
and Environmental Matters Subcommittee, USNDC

D. Steiner, Chairman, Controlled Thermonuclear Research Subcommittee, USNDC |

J. S. Robertson, Chairman, Biomedical Applications Subcommittee, USNDC

F. Perey, Chairman, Separated Isotopes Subcommittee, USNDC '

PROCEDURAL GUIDEﬁINES FOR MEETINGS

Establishment of the USNDC as an advisory committee under the Federal
Advisory Committee Act of 1972 will require some modification in the
ways in which the Committee has operated until now. Enclosed for
your background information are a copy of

1. the Federal Advisory Committee Act of 1972
2. OMB Guidelines re implementation of the Act
3. a copy of the material approved by the Commission which
" " establishes ‘the USNDC as an advisory committee, including
the revised Terms of Reference, the Charter and the list
. of members.
4. a copy of the memorandum to the AEC Advisory Committee
" Management Officer, including meeting notice and agenda.

In order to simplify the amount of wading through background material,
I shall attempt to 1list here the basic changes involved in our ''modus
operandi" and the procedures to be followed by the Committee and
Subcommittees in the future.

1. Public meetings. All meetings will be open to the public and
will therefore be held in places accessible to the public.
Closed sessions may be held if prior approval is obtained from
the AEC for matters exempt from public disclosure as set forth
in the Freedom of Information Act (5U.S.C. 552(b)), as specified
in colum 3, p 2309 of the OMB Guidelines, enclosed.
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APPENDIX C

Objectives and Scope of Activities and Duties of the
U.S, Nuclear Data Committee :
(See Item 2 of Charter)

The USNDC members will exchange information among themselves and with other
groups and organizations; and will provide guidance on a continuing basis
to the Division of Physical Research and through that Division to other

Divisions of the AEC, to other participating Federal agencies and to other
groups or organizations in the nuclear data field, foreign and domestic,

with respect to the U,S. nuclear datayprogram.

f.

,g.

i.

periodic review of the nuclear data needs for the U.S. nuclear

-program and recommendation of measurements to be undertaken on

a priority basis°

review of facilities, techniques and manpower available for the
determination of nuclear data and recommendations on needs for new.
or modified techniques, equipment research materiala, facilities
and manpower;

review availability of special research materials for nuclear data
measurements (e.g., separated isotopes) and recommend regarding
procurement, handling and disposition of such materials;

continuous critical review of scope, manpower, facilities and tech-
niques for compilation, evaluation and dissemination of nuclear data
and recommend re present and future. needs;

periodic examination ‘of nomencleture employed in nuclear data field

and recommendations for appropriate methods for presentation of

nuclear data and constente.

review and recommend needs for specialized technical symposia- in
nuclear data field

at request of AEC, review and comment on proposals for research
and/or facilities;

establish and maintain liaison with other U.S. committees and agencies
in similar and overlapping areas of interest through AEC Division of

Physical Reseerch or other participating Federal agencies;

keep informed of activities of interested professional societies,
international committees, organizations or groups and provide assist-
ance to USNDC participants actively involved in cooperative efforts
in the nuclear data field.

USNDC functions will include:
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Addressees

2.

Meeting Notice and Request for Closed Session. A notice of

the meeting, draft agenda and covering memorandum to the AEC
Advisory Committee Management Officer’ (AGMO) must be sent so

as to be received in this office at least forty (40) days in.
advance of each meeting. The draft agenda should indicate the
day and’ approx1mate time that each mainline agenda item will.

be taken up, which items are to be handled in closed or executive

.session. The covering memorandum to the AGIO should: spell out

the reasons for the executive session, .as referred to under 1,
above. After AEC approval, a notice of the meeting giving dates,
time, place (exact) and tentative agenda will be published in .
the Federal Register and must appear at least seven days in
advance of the meeting date. It is recognized that practical
considerations may dictate alteration in the agenda or schedule.

"Designated, Federal Employee . Each meeting will be attended

by a '"designated Federal employee' who is authorized, as specified
in the Charter, "to approve the agenda, call or give advance
approval of meetings and, when in the public interest, to adjourn
meetings." Thus, the Chairman and the "designated Federal employee
must work together, and in. cooperation with this. office, in
arranging in advance for the formalities associated with holding
meetings. The "designated Federal employee," or his alternate,
will initiate arrangements with the AGMO (AGMA-John Vinciguerra).

- for the conduct of all meetings for which he is responsible.

Minutes. Minutes. shall be kept of each meeting and shall be
available for public inspection and copying (upon payment of

all charges required by law) at least 90 days after the close

of the meeting at the AEC's Public Document Room, 1717 H St. N.W.,
Washington, D.C. This does not include minutes of executive
sessions, which shall. also be kept but not available for public
inspection. Minutes of the meetings will be kept open for thirty
(30) days for the receipt of written statements for the record.

Public Participation. Persons other than Committee or Subcommittee
Members may submit written statements to the Secretary pertaining
to agenda items. Those persons submitting a written statement,

“as-referred to above, may request an opportunity to make oral

statements concerning the written statement. Requests for the
opportunity to make oral statements shall accompany the written
statement- and set forth reasons justifying the need for such an
oral statement and shall be ruled on by the" Chalrman who is
empowered to apportion the time available among ‘those selected
by him to make oral statements.
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Addressees

6. Special Reports and Documents. Subcommittees will issue reports
to the Parent Committee which may be modified prior to issuance
as a Committee document. Until they are issued by the Parent
Committee they are to be considered as draft documents and not
made available to the public. Documents issued by the Parent
Committee may or may not be made publicly available depending -
its nature (see l, ‘above).

George A. Kolstad’

Assistant Director (for Physics
and Mathematics Programs)

Division of Physical Research

Enclosures
As stated

cc: USNDC & Subcommittee Members



Action 1
USNDC

Subcommitt_:ee

Chairmen

Action 2
‘Goldstein

Action 3
‘Isotope
‘Subcommittee
~Chairman

Actibn 4

Perey-

Action 5
Secretary

Action 6 _
. Chairman

Action 7
Chairman’

& - _ ATTACHMENT 2

APPENDIX A

ACTION ITEMS

.. On a continuing basis, collect and forward to H. Goldstein -

ré'c;o_rn‘mendations for new enfries to the list of out-

standing Cross.Section Discrépancies.

Maintain a compilation of cross section discrepancies

iieted in order of imporf‘;an'c:e' to the Nuclear Energy

Program based on the recommendations of the USNDC

"subcommittees.

Collect and organize a list of elemental inventories and
their location and forward to the S'ecretary for inclu's‘ion

in the technica.l minutes of USNDC meetings.

- Complete with L. Love a reassessment of calutron unit
" costs under full computer operation and report the results

"at the next committee meeting.

'Advise: G Rogosa of the USNDC members sugges:tio'n fhat
: un;;roceséed calutron material be included in the next

R.M.C. inventory.

. Communicate to the Director of DPR the change in text

“of the terms of reference for the USNDC regarding

frequency of Subcommitte¢ Meetings recomme‘nded‘by

i

_ NDC members.

‘At'least 30 days prior to the next USNDC meeting convene
each USNDC sﬁbcom'mittee‘, establish the primary committee

goals, and formulate a set of terms of reference for .
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ACTION ITEMS (Continued).

Action 7 (Cont.) operation of the respective committees. Prepare and

Chairman

éction 8
Subcommittee
Chairmen

© Action 9
Subcommittee
Chairmen

Action 10
Designated
Persons

Action 11
Chairman

Action 12
Chairman

Action 13 .
Subcommittee
Chairmen

distribute to parent commitfee members a final status

report in time for consideration at the fall USNDC meeting.

On a continuing basis advise the Division of Nuclear Physics
of the American Physical Society through J. Harvey of

dates and agenda of Subcommittee Meetings.

Prepare a statement on the chartering of the USNDC as a
formal advisory commiitee including instructions to
interested parties to write to the Secrétary for information

on future rneehtings; and submit this statement to

' Physicé Today and other appropriate journals,

Forward a two-paragraph summary of individual technical
responses to the Shaw-Miller Memorandum to the

Chairman by Juhe 28,

~ Collate the summaries of the technical responses to the

Shaw-Miller Memorandum in the technical section of a

‘summary letter to DPR. '

Witf; corrections and deletions made on the basis of
cor.nmittee‘discussio_n and of letters of comment received
from NDC} members before July 2, prepare a draft dogument
representing the committee concensus on the responsibilities
of DPR for nuclear data procurement. Circulate the

resulting document among NDC members for approval.

Forward to the USNDC Chairman suggestions for short
reviews of programs supported by AEC contract appropriate

for presentation at future NDC meetings.



Action 14
Anderson

Action 15
Secretary

_Action 16 :
Subcomn'r)ittee
Chairmen

Action 17
Chairman

Action 18 -
Moore

Action 19
Chairman -

Aétion 20 v 4
Chairman
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ACTION ITEMS (Continued)

Distribute to USNDC members the Atlas of Photoneutron

Cross Sections obtained with Monoenergetic Photons,

UCRL - 74622.

Include in future requests for contributions to-the USNDC

Status Reports the document number for the forthcoming

issue.

In consultation with Subcommittee Members prepare a brief
statement .ofv guidelines to be fqlldwed in collecting

contributions to the Status Reports submitted to the USNDC.

In a letter to DPR, express the concensus of the committee

. that no DPR funds be spend in implementation of the

Abramov proposal.
Transmit to the NNCSC a screened version of USNDC-6

or instructions as to what changes are appropriate for

response to the national review of RENDA.

In a letter to the AEC request the formal adoption of the

proposed schedule for generation of the next issue of the

'USNDC Request Compilatxon.

Write a letter to DPR recommending AEC sponsorship
of the 4th Conference of Nucle#r Cross Section and
Technology and suggesting that it be held in Washmgton,
D. C. durmg March or April of 1975.



Action 21
Chairman

Action 22
Subcommittee
Chairmen
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ACTION ITEMS (Continued)

Draft a reply to the Wood-Weaver proposal for a National

Nuclear Cross Section Measurement Program and circulate

"to the USNDC for comment. |

In consultation with respective subcommittees develop a

statement of needs in their areas of responsibility for

~ standards cross section data and enriched isotopes to be

forwarded to Chairmen of the Isotopes and Standards

Subcommittees.
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I. French experimental data on 93Nb(n,n') (Review provided by D. W. Muir)

.The cross section for the reaction 93Nb(n,n')93mNb to the 12 year isomer has
been measured recently by F. Hegedus,1 using an activation comparison method. 1In
an experiment by the SAPHIR fission reactor, foils of various threshold detectors
were irradiated by neutrons having a varlety of energy spectra. It was observed
. that the ratio of counts from the Nb foil to counts from a Rh foil [via the
103Rh(n n')103mRL reaction to the 56 min isomer] was essentially the same for all
neutron spectra. From this, Hegedus concludes that the energy dependence is the
sanie for the two reaction cross sections. He also made measurements of the K-electron
conversion efficiency for the 30 kevV (Nb) and 40 keV (Rh) isomeric transitions, in or-
der to determine the ratio of the cross section magnitudes. From this ratio and the
103Rrh excitation data of Butler and Santry,2 Hegedus constructs the cross section
shown in the table below. The systematic errors are estimated to be less than 30%.

CROSS SECTION FOR 2>Nb(n,n')’>"Nb »
Energy .o Energy o} Energy o
_(MeV) (mb) , (MeV) . (mb) MeV) {mb)
0.1-0.25 3.8 2.0-2.5 122.8 7-8 - 185.6
0.25-0.5 15.5 2.5-3.0 132.3 8-9 185.6
0.5-0.75 38.5 3.0-3.5 139.0 9-10 182.6
0.75-1.0 ' . 78.5 - 3.5-4.0 143.8 10-11 156.5
1.0-1.25 86.7 4-5 152.4 11-12 117.5
1.25-1.50 94.8 5~6 168.5 12-13 78.3
1.5-2.0 108.7 6-7 '182.3 13-15 47.5

The sharp decline in the cross section above 10 MeV can be explained by compe-
tition from the (n,2n) reaction. The magnitude of this effect should be similar for
Rh (Q = -9.31 MeV) and Nb (Q=-8.83 MeV). g total inelastic cross section for Nb
has been recently reevaluated by Smith et al.> and indeed the shape they obtain above
10 MeV is very similar to that observed? for the Rh inelastic activation cross sec-
tion., Thus, even though the Hegedus experiment 1s insensitive to high energy cross
sections, his result at 14 MeV, for example, can be considered a reasonable estimate
in the absence of more direct information.

References ,
1. Hegedusé "Detecteur de Fluence de Neutrons Rapides Utilisant la Reaction
Nb(n n') mNb," Ph.D. Dissertation, L'Universite Louis Pasteur de Strasbourg,

FRNC-TH-228 (1972).

2. J. P. Bulter and D. C. Santry, "The Neutron Inelastic Cross Section for the
Production of 103mgp," Proceedings of the Second Conference on Neutron Cross
Sections and Technology, National Bureau of Standards Special Publication 299,

p 803 (1968).

3. A. Smith P, Guenther, and J. Whalen, "Fast Neutron Processes in Niobium—-
Measurements and Evaluation," Argonne National Laboratory report AP/CTR Tech-~

nical Memorandum No. 4 (1973).
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AWRE Data on Nb(n,2n) and Mo(n,2n) (Ref. supplied by D. W. Muir)

D. S. Mather, P. F. Brampton, R. E. Coles, G. James, and P. J. Nind,
"Measurement of (n,2n) Cross Sections for Incident Energies between
6 and 14 MeV," Atomic Weapons Research Establishment report

AWREO 72/72 (1972). '

ORNL - Work in Progress

F Francis Perey's group will do a reevaluation of fluorine which
will include secondary gammas with particular emphasis on the
_incident neutron energy region above 10 MeV. 'The ORNL experi-
mental data will be reduced and used in this evaluation.

Nb Perey has completed experimental measurements on the secondary
gamma production cross sections for Nb over a wide range of inci-
dent neutron energies but the data reduction is not currently
funded. '

BNL - Calculated Activation Cross Sections

Mulki Bhat provided the following list of nuclei for which he had caleu-
lated the various activation cross sections using an interim version of
THRES2:

Ti 46-50 Fe 54-58 Zr 90-96 Sn 112,114-120, 122, 124
V 49-51 Co 57,60 Nb 92-94 Ta 181

Cr 50-54 " Ni 58-64 Mo 92-100 W 182-184,186

Mn 53,54 Y 89-91 Tc 97-99 Pb 204,206-208

The results of these calculations along with their plots and other ENDF/A
and ENDF/B retrievals were sent out in August. Anyone not on this mailing
list who needs the data should contact Bhat. -

LLL - Information provided by Haight and Lee

N

Memorandum from R. J. Howerton to J. D. Lee-—-this 27-page memo entitled
"Comparison of ENDF/B-III and ENDL (LLL) Data Files," is- being circulated

by the local sacretary.

Activation cross sections have been compiled by W. E. Alley and R. M.
Lessler in Nuclear Data Tables 11, 622 (1973). The cutoff date was
August, 1971. These cross sections could be made available by LLL in
ENDF/B format if there is sufficient interest.

'A comparison of the LLL pulsed sphere experiment for lron 1s shown.in

the paper by L. Hansen et al., Nucl. Sci. and Eng. 51, 278 (1973). Neu-
trons are observed with energies above approximately 2 MeV.
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U of C-AUA-USAEC

ARGONNE NAﬂONALLABORAﬂDRY

May 17, 1973

Mr. Don Dudziak .

Los Alamos Scientific Laboratory_
P.0. Box 1663

Los Alamos, New Mexico 87544

Dear Don:

Below are listed some of the isotopes we should consider in the
initial activation analysis for the Nb-1%Zr structure and the lithium
coolant. The isotopes were obtained from an estimate of the impurities
contained in the structure and coolant, as given in the writeup for the
8-pinch report.

The selection process for the structural material (besides the Nb
isotopes) was based on identifying isotopes having a half-1ife of
greater than many days. The emphasis being mainly in years in order
to assess the possib]e_]ong—term environmental effects. Isotopes having
half-1ifes greater than 10%y were not included. Some attempt was made
‘to screen on the basis of compet1t1on between radiation energies.

For the lithium coolant, the se]ect1on of isotopes having a half-
life in the order of many minutes or more is based on the need for
estimating the shielding requirements of the coolant ducts downstream
from the reactor proper

The first 11st1ng of isotopes to consider is not optimized but it
is a start and we can refine this selection in subsequent studies. The
half-1ife of the daughter products for each isotope is also included on
the list. , -

A much more effective screen1ng can be made if the scope of "Environ-
mental Impact" can be more clearly delineated. As an example, for the
Tong-term impact (hundreds of years), the long half-life isotopes even
for k-capture processes become significant if the infraction is radio-

9700 South Cass Avenue, Argonne, lllinois 60439 - Telephone 312-739-7711 - TWX 910-258-3285 * WUX LB, Argonne, lllinois
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Mr. Don Dudziak ~May 17, 1973

active contamination by ingestion. This means that the reaction
94Mo(n,2n)%3Mo should be investigated in the activation analysis. Per-
haps we can get the project staff at LASL and ANL to consider sett1ng up
some guidelines.

We can discuss the listing by phone.

Sincerely,

P. J. Persiani

Applied Physics Division
Distribution:
W/attachments: W. Loewenstein
W/0 attachments: R. Avery
T. Coultas
R. Burke
J. Draley
A. Hatch
M. Petrick
A. Smith
W. Stacey
C.
P

Till
JP-CTR File
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STRUCTURAL MATERIAL

Nb - 1% Zr

182}(n,2n)281W (130 d)
la“w(n,y)135w »(74 d)
184Y(n,u) 181HF (42 d)
186y(n,y)187W- (24 hr) ,
186(n,a)183Hf (91 d) disomeric state
92Mo(n,p)2INb (62 d; long) isomeric,State
94Mo(n,p)24Nb (2 x 10%y) isomeric state
94Mo(n,2n)23Mo (10%y)
96Mo(n,a)%3Zr (10%y)
98Mo(n,a)?5Zr (65 d)
180Ta(n,a)177Lu (155 d)
180Ta(n,2n)179Ta (600 d) isomeric state
- 1817a(n,y)182Ta (115 d)
181Ta(n,a)!78Lu (minutes)
1744£(n,y) 175HF (70 d)
1784 (n,p) 1 74Lu (1300 d)
1764f(n,2n) 175Hf (70 d)
1804f(n,y)181HF (43 d)
L77Hf(n,p)177Lu (155 d)
S4Fe(n,p)5*Mn (312 d)
S4Fe(n,a)51Cr (27.8 d)
~ 54Fe(n,y)55Fe (2.7 y)
56Fe(n,2n)55Fe (2.7 y)
58Fe(n,y)5%Fe (45 d)
58Ni(n,y)SONi (8 x 10%)
58Ni(n,a)55Fe (2.7 y)
58N{(n,p)58Co (71 d)
60N{(n,p)60Co (5.24 y)
60Ni(n,2n)59Ni (8 x 10%y)
62N{(n,a)5%Fe (45 d)
62N{(n,y)63N1 (92 y)
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81Zy(n,p)3ly (59 d)
31Zr(n,y)23Zr (9.5 x 10%y)
927r(n,a)8Sr (50.6 d)
34Zr(n,y)95Zr (65 d)
170(n,a)14C (5730 y)
14N(n,p)1%C (5730 y)
2H(n,y)3H (12.3 y)

LITHTUM COOLANT IMPURITIES

“0Ca(n,y)41Ca (7,7'x'10“y)7
“0Ca(n,a)37Ar (35 d) -
“2Ca(n,a)39Ar (270 y)
“2Ca(n,2n)41Ca (7.7 x 10%y)
44can,y)*5Ca (163 d)
“6Ca(n,y)"7Ca (4.5 d)
48Ca(n,2n)*7Ca (4.5 d)
23Na(n,2n)22Na (2.6 y)‘
23Na(n,y)23Na (15 h)
50Cr(n,y)SiCr (27.8 d)
50Cr(n,2n)49Cr (42 m)
52Cr(n,2n)5iCr (27.8 d)
52Cp(n,p)s2Y (3 m)
53Cr(n,p)33Y (2 m)
39K(n,p)3°Ar (270 y)
39K(n,a)36C1 (3 x_105y)
“1K(n,p)“*1Ar (1.8 h)
“IK(n,y)42K (12.4 h)
35C1{n,v)36C1 (3 x 10%y)
35C1(n,2n)34C1 (32 m)

- 35C1(n,p)35s (87 d)
35C1(n,a)32P (14.3 d)
37¢1(n,2n)36C1 (3 x 105y)
37C1(n,p)37s (5.1 m)
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‘LASL/CTR ACTIVATION LIBRARY

D. W. Muir, T. R. England, and R. J. LaBauve

. A multigroup library has been prepared for the 62 neutron activation
cross sections specified in Paul Persiani's letter (attached). The nuclides

involved are expected to be present as impurities in fusion reactor structural

(Nb ~ 1% Zr) and coolant (Li) materials. Three additional reactions were con-
sidered to be of sufficient interest to add them to the list, namely, 947y (n,n a)9OSr
(29 years), 174Hf(n,2n)173Hf (24 hours), and 18113 (n,3n)179Ta (600 days).

The pointwise data for these 65 activation cross sections came primarily
from three sources. First, where available, data were taken from ENDF/B~III;
when not available, BNL=2325 was consulted. If the thermal cross section only
was known, a 1/v dependence was assumed for a rough estimate of the epithermal
component. In the absence of other information, data were generated using a
nuclear model code.l This code is thought to be accurate to within a factor
of two in the region of atomicnumbers from 20 to 50. However, for higher-mass
nuclei, charged-particle production cross sections are serlously underpredicted
by the version in use at LASL.

The cross sections derived from these three sources should be useful in iden-
tifying the reactions which will make major contributions to various radiological
effects. However, it should be emphasized that accurate calculations of these ef-
fects will require better data for the more important reaction cross sections.

The pointwise cross section data obtained as described above were processed
into multigroup form using ETOG. The 100-group neutron energy structure and
weighting function used are the same as that used previously in preparing the
LASL/CTR neutron/photon transport cross section library.2 These multigroup li-
braries are available upon request.

References

1. s. Pearlstein, "Neutron-Induced Reactions in Medium Mass Nuclei," J. Nucl.
Energy 27, 81-99 (1973).

2, D. W. Muir and R. J. LaBauve, "Neutron Cross Sections for Scyllac Reactor
Studies," Los Alamos Scientific Laboratory internal memorandum, T-2~l3l
June 8, 1972.
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APPENDIX G

U ot C-AUA-USAEC

ARGONNE NATIONAL LABORATORY

November 27, 1973

TO: H. Jackson, Chr. USNDC
FROM: = Neutron Data Applicationms Subcommittee

SUBJECT: Guidelines for USNDC Statué Reports.

In the context of this Subcommittee, guidelines for USNDC status reports
are applications oriented. Suggested criteria for contributions are:

1. Explicit and direct relevance to specific nuclear data requests
as set forth in USNDC-6 and subsequent issues of the request
compilation. "

2. Nuclear data indirectly associated with explicit requests (e.g.
(n;nlY) measurements defining level structure requisite to meet-
ing an explicit inelastic scattering request).

3. Nuclear data identified or associated with the development of new
technological applications -(e.g. neutron source and reaction data
associated with developing bio-med technologies).

4. Nuclear data and associated basic understanding related to items
1) to 3), above, and/or directly associated with other areas of
physics (e.g. systematics of heavy deformed nuclei, astro-physics
and solid-state needs, etc. not exclusively defined in USNDC- 6
and sequels).

5. Basic underetanding of neutron assoclated processes in broad data
areas of application importance (e.g. understanding of the fission
process) :

6. Methods and techniques for measurement, theory and evaluation as
applied to the provision of user oriented data in the above classi-
fications.

7. Facility developments related to the above endeavors.

The above considerations are limited to those processes where in the re-~
action involves an incident and/or emitted neutron and associated matters.
The guidelines are consistent with other subcommittee interests (e.g.
standards) but are not inclusive of entire USNDC interests.
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