INTERACTIONS

A USER FACILITY: NEUTRONS FOR FORMAL USER PROGRAM
THE U.S. RESEARCH COMMUNITY . . . . .
The Program Advisory Committee (PAC) is the body primarily

The NCNR is ? national res_,ource,.prowdmg state-of-the-art responsible for proposal review and user policies. The PAC
neutron beam instrumentation for industry, government, and advises the NCNR Director on these and other aspects of the
university research programs. User activity has increased rapid,l}/CNR operation. Its current (1997-1998) membership includes
as the rlum.ber and capall)ll.r[y 9f the |nst.rumenj[s has risen. As Jill Trewhella (chair, Los Alamos National Laboratory), William
shown in Fig.1, user participation has tripled since the start of Graessley (Princeton University), Sanat Kumar (Penn State
operations in the NCNR 9“'0'? hall in 1990. o University), Gabrielle Long (NIST), Laurence Passell

The bar at far right in Fig. 1 represents participants from (Brookhaven National Laboratory), Sunil Sinha (Argonne
96 universities, 37 government institutions, 57 U.S. industrial National Laboratory), Thomas Russell (University of

laboratories, and many foreign institutions. Participants inCIUdeMassachusetts) and Emile Schweikert (Texas A&M University)
those who W(_ere at the NCNR at least once for an ex.penment %he PAC membership represents a wide range of expertise in
collaborated in other ways, such as sample preparation or co- neutron beam research, and advises NIST on many aspects of the

authf)rmg a publication. NIST re-searchers comprise a Sm."’T” research activities and instrumentation at the NCNR, especially
fraction of the total user population, but are naturally a critical those concerning user interaction.

factor, often enabling other users to perform the best measure- The most direct area of involvement for the PAC lies in the

ments possible. . formal research proposal system, which is based on a submission
. The NCNR has always striven to enable resefalrchers 0 _deadline and subsequent review at six- to eight-month intervals.
obtain access through procedures that are appropriate for the|rAfter each deadline, proposals are peer-reviewed by mail o

needs, without e_xcesswe delgy or bureaucracy. In practice, thaEzlectronic mail by experts in the research area specific to each
has meant allowing several different modes of access through proposal. The PAC then meets to consider the proposals with

formal proposals, informal collaborations, and Participating their reviews, together with technical and safety reviews provided

Research Teams. In some cases, industrial R&D of a proprieta[x/ NCNR staff, and makes recommendations for approval or
nature fs carried out at thelNCNR, provided that approp.rlate rejection and allocation of specific amounts of beam time for
beam-time charges are paid on a full-cost-recovery basis to theeach proposal

U.S. government. The PAC met twice at NIST during FY 1998, first on

1800 November 21, 1997, and again on July 13-14, 1998. One-hundred
1600 TEEMIES and thirty proposals were reviewed on the first occasion, and 162

37 Government Agencies . .
1400 571 dvusrtrial Orgfmzat'ions proposals requesting 1563 instrument-days on the second. The

% 96 U.S. Universities review was confined to proposals for small-angle neutron scatter-
£1200 . . .

= ing (SANS), reflectometry, cold-neutron triple-axis spectrometry,
§ 1000 and time-of-flight spectroscopy. Other categories of proposals,

g 800 such as powder diffractometry and chemical analysis, are

5 reviewed on a continuing basis rather than at the regular PAC

meetings. Both the number of proposals and the number of
requested instrument-days show a continuing growth. For
comparison, the call for proposals in August 1995 stimulated 100
proposals requesting 549 instrument-days.
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Research at the NCNR



The two 30-m SANS difractometes still accountdr the
largest céegory of proposals (67 dimg the last ppposal ound),
but proposals ér the tvwo reflectometes have risen to a compar
ble number (58 duing the lastound).The demanddr SANS is
now rising reldively slowly, while tha for reflectomety still
shaws stong gowth. The orersubsciption in rumber of instu-
ment-dgs (i.e, days requested dided by days available) was
approximately 3 for reflectomety, and gproximately 2 for
SANS and inelastic stiaring. The oersubsciption for the
reflectometes was high &both AC meetings in FY 1998,
despite the mvision of moe instument-das for uses & the
second meeting'here ae plans to condict anothereflectome
ter in the near futerto accommoda the inceasing demand
especialy in the aea of biolgy, where expeiiments canequire
large Hocks of beam time

The demanddr high-esolution inelastic neuwin scétering
is also inceasing The rumber of poposals ér the SPINS
spectometer (cold-neutm tiiple-axis with polaized beam
option) was 15 in Nu. 1997,and 24 in dly 1998. In the last
instancethe oversubsciption in instument-dgs was 2.9.
Requestsdr the Fermi-chopper time-ofight spectometer also
shoved gowth, with 9 proposals in 199613 pioposals in Ne.
1997,and 15 poposals in dly 1998,with an wersubsciption of
1.4 d the last RC meeting The thee nev inelastic sctiering
instruments Aout to come into opation will stimulate further
demanglso tha this poposal ctegory should shey a substantial
increase in the near fuiiThe next call for proposals will ofer
the bakscdtering spectometer which is nav opegtional, to
uses on a limited basig-he disk-topper time-ofdight
spectometer and the spindeo spectometer ag neaing comple
tion and will be dfered to uses in the near futer

In addition, time on the 32-detector maler difraction
instrument & BT-1 is also gailable for uses thiough poposals.
For the pesentsuficient time is &ailable for all proposals
received and time is diectly scheduled ly the NCNR stdfwhen
proposals a receved During the past gar approximately 80
proposals wre ganted time on this ingiment,approximately
half of which were from outside user

Some user devote a substantial piaof their eseach effort
to neuton scétering measuements ithe NCNR At the most
recent RC meetingit was Elt tha these usarwould male best

use of their instiment time if thg could be assed of access to
beam time distbuted wer an atended peod of ehout two
yeas. The FAC theefore recommended tha nav proposal
caegory be instituteglcalled pogram poposalsThe later would
be longr and mee detailed than agular poposal descibing a
course of meas@ment ather than a singlexpeiment. NCNR
mangiement greed to implement pgram poposals on a il
basis.

COLLABORATIONS

Direct colldorations emain a common & to access the inskr
ments &the NCNR,accounting ér goproximately 60% of the
number of insttment-dgs. The themal-neuton triple-axis
spectometes ae mainy scheduled in this a&y. Most of the time
reseved for NIST eseathers on other instrments is also dget-
ed to @peliments thaare collborations with non-NIST
personnel.

PARTICIPATING RESEARCH TEAMS

Another mode of access to NCNR instrentdion tales place
through Rtticipating Reseath Teams (PR). In this casggroups
of reseathers join tayether to bild and opeste an instument,
using aditional funding dewved outside of NIST (although NIST
does pdicipate in some PRs). Three-quaters of the time on
sud instuments is eseved for the PR, and the balance is
allocaed to gneal user poposals. Seeral instuments hee
been deeloped in this &y, and othes ae under considetion.
One paticular \ersion of this is the Centeoff High Resolution
Neution Scétering (CHRNS),which is funded f the Ndional
Science Bunddion (NSF) and NISTThe instuments intude a
30 m SANS mading a Spin Blarized Inelastic Neutm
Spectometer (SPINS)and a pesct cystal \ery low angle
SANS nav under deelopment &aBT-5. In CHRNS all of the
NSF time is etumed to the gnerl user commnity for alloca
tion by the AC. A detailed desagption of the actiities of
CHRNS is pepared as an anal report to the NSFand is
available on equest.



[
FEEDBACK FROM USERS

Users ae encougged to ofer their comments conaeng the
instrumentaion, opeiations,and policies athe NCNR.Their
input is being obtained ingeral ways. Frst,the NCNR local
contact pesonnel inteact diectly with ead reseach group using
the facility. This informal method typicajl identifies concens
about a speci€ instument. Responsibilityof action thenesides
with the canizant NCNR instiment scientist. Ussmg also
offer comments on afm provided on the dcility Web pages.
The NCNR Reseaher’s Gioup,an indgendent bod currently
chaired by ProfessorAnne Mayes of MIT, is in the pocess of
obtaining futher information through a surey of its member
ship.

OTHER COMMUNICATION WITH USERS

For the past seral years, the pimary means of comamicdion
with the NCNR user comumity has been tbugh electonic mail
and the &cility Web pages & http://rdjazz.nist.gv. For almost all
the major neutim scétering instumentsbeam time equests tha
are not brmal pioposals rast be submitted thugh aWeb page
form. Most brmal poposals ér beam time & submitted using
the samedrm, accounting ér goproximately 80% of poposals
receied in esponse to the last callhe curent hit iete for the
NCNR web paye is 1 M/year Electonic submission has man
advantayes,facilitating the compildon of a compehensie dda
base on imestiggators, proposalsyeferees,and epeliments.This
is extremely useful in the in@asingy complicded task of
assigning and $eduling beam time and equipmeaitd in
making administtive decisions conceing NCNR opeations.

INDEPENDENT PROGRAMS

The Polymers Division of the Mderials Science and Engeeing
Laboratory has tvo major pogram elementstahe NCNR. er
the frst, the objecties ae to help the LS. microelectonics and
suppoting infrastucture industies by addressing their most
pressing meerials measwement and standds issues. In togas
ICs and pakages the édure siz is eer shinking, e.g., on the
chip level the dure siz is gproacing 250 nm waile the sie
of a poymer molecule is typicall5-10 nmAs fedure si2
shiinks the stucture and popeties of interices plg an inceas
ingly imporitant ole contolling the popeties of the pagtmer
layers used in interonnects and p&eges. In this psgram both
neuton reflectivity and neuton scétering have played an essen
tial role for chamacteizing polymer/metal intedices intuding
local chain mobility moistuie @soption, glass tansition temper
ature and cystalline stucture. For the secondhe objectie is to

undestand the undgying principles of phase beliar and phase
separtion kinetics in the blk and on sudces of pgimer Hends
in order to fcilitate mopholagy/structure contol duting
processing SANS and eflectivity measuements in equilibam,
in transientand under @emal field provide essential imfrma
tion for geneal undestanding as @l as br speciic gpplicaion
of polymer Hend/allgy systems. Customindude maerial
produces and uses, rangng from chemical,rubber, tire, and
automotive companiegp small molding and compounding
companiesThe focus of eseath on poymelic maerials
includes commaodityengneeing and specialty plasti@sins,
elastomes, codings,adhesies,films, foams fibers, and non-
woven’s.

TheExxon Reseach and Engneering Compary is a
member of the &ticipating Reseath Team (PR) tha opeetes,
maintainsand conducts newn-relaed leseach actvities & the
NCNR’s NG7-30M SANS and NG5-Newoin Spin Ebo
Spectometer (to be dedited soon) instrments.The mission is
to use those ingimentsas vell as other neubin scétering ted-
niques,to conduct scienti¢ reseach thad complements the
reseach actvities & Exxon's main Idoratories as \ell as & its
affiliates’laboratories thoughout the wrld. The aim of these
reseath actities is to depen knavledge of the nture of the
products and mrcesses of theusiness so as to betteraer
customes and to impove the etum on shagholdes’ investment.
In line with tha, and taking full adantaye of the unique jper
ties of neutons,most of the epeliments use SANS or other
neuton tediniques to stugthe stucture and gnamics of lydro-
carbon meerials, especial in the felds of poymers, comple
fluids, and petoleum mixtues. Exxon viass its paticipation in
the NCNR and collaorations with NIST and other PRmembes
as an gcellent irvestment ér the compayand a god way to
contibute to the scieniit health of the rigon.

TheNuclear Methods Group (Analytical Chemisty
Division, Chemical Science antkecnolagy Laboratory) has as
its principal goals the deelopment and plicaion of nudear
analtical tediniques or the deteminaion of elemental composi
tions with geaer accuacy, higher sensitiity and better
selectvity. A high level of competence has beerveleped in
both instumental andadiochemical neutn actvation anaysis
(INAA and RNAA). In addition, the goup has pioneed the use
of cold neuton beams as anical probes with both mmpt
gamma actiation anaysis (PGAA) and neudin depth piofiling
(NDP). PGAA measws the total amount of a paular anayte
present thoughout a sampleytthe analsis of the pompt
gamma-gys emitted duing neuton cature. NDPR on the other
hand detemines concenétions of sgeral impotant elements



(isotopes) as a function of pd within the irst few micrometes
of a surce ly enegy anaysis of the pompt dhaged-paticles
emitted duing neuton bombadlment.These tekniques (IMA,
RNAA, PGAA, and NDP) povide a paverful combingion of
complementar tools to adress a wide ariety of anaytical
problems of ged importance in science and tewlogy, and ae
used to help céfy a large rumber of NIST StanddrRekrence
Materials. Duing the past seral yeass, a lage pat of the
Group’s eforts has been dicted twards the &ploitation of the
analtical goplicaions of the guided cold-neoin beams
available a the NIST Centerdr Neuton Reseah. The Goup’s
involvement has been to design and carststde-of-the-at cold
neuton instuments ér both PGAA and NDP and quide facili-
ties and measaments ér outside user;, while retaining and
utilizing our &isting expettise in INAA and RNAA.

The Center for Food Sakty andApplied Nutrition, U. S.
Food and Dug Administration (FDA), directs and maintains a
neuton actiation anaysis (NAA) facility a the NCNR.This
facility provides @eng/-wide anajtical suppot for special ines
tigations and pplicaions reseath, complementing other ari-
cal tetiniques usedtdDA with instrumental (INAA), neuton-
cgpture pompt-gamma (PGAA)and adiochemical Neuton
Activation Analysis (NAA) procedues,radioisotope X-ay
fluorescence specimety (RXRFS),and lav-level gagmma-ay
detection.This combingon of anaytical tedniques enlales
diverse multi-element andadiolagical informetion to be obtained
for foods andelated maerials. The NAA facility suppots
ageng/ quality assuance pograms ly developing in-house
reference meerials, by characteizing food-relaed reference
materials with NIST and othergenciesand ly verifying
analses br FDA's Total Diet Stug Program anmially. Other
studies intude the deelopment of RXRFS methodsrfsceen
ing foodware for the pesence of PiCd and other potentigll
toxic elementsyse of INVA to investigate biomae residues in
bread poducts,and use of PGAA to irestigate boon rutrition
and its elaion to bone sength. FI\'s NAA laboratory
personnel fequenty provide intra-ggencg tednical assistance
the most ecent &ample being péicipation in the poduction of
the documentAccidental Radioacte Contaminéion of Human
Food andAnimal Feeds:Recommendions for Stde and Local
Agencies’by the Centerdr Devices and Radiolgical Health.

The Neutron Interactions and Dosimety Group
(Physics Laboratory) provides meas@ment serices,standads,
and fundamentaleseach in suppot of NIST’s mission as it
relates to neutin tednolagy and neuton plysics.The ndional
and industal interests sared indude scientiic instument cah
bration, electic power pioduction,radigion protection,defense

nudear enegy systemsradidion thegpy, neution radiography,
and m@netic esonance inging. The Goup’s actvities ma be
represented as the major actities. The frst is Fundamental
Neution Plysics - induding opestion of a neuin intereromety
and optics dcility, development of neutm spin fiters based on
laser polaization of ®He, measuement of the beta degéifetime
of the neuton, and irvestiggtions of other coupling constants and
symmetres of the veak inteaction. This pioject involves a lage
number of colldorators from uniersities and néonal leborato-
ries.The second is StandaNeuton Helds andApplicdions -
utilizing both themal and &st neuton fields for maerials
dosimety in nudear eactor aplicaions and ér pesonnel
dosimety in radidion protection.These neutm fields indude
themal neuton beams;white” and monohromdic cold neuton
beamsa themal-neuton-induced?3®U fission neutn field, and
252Cf fission neuton fields, both modested and unmodeted
The thid is Neuton Cioss Section Standis - induding expeli-
mental agancement of the acaugy of neuton cioss section
standats,as vell as @aluaion, compilaion and dissemirin
of these standds.

Several uniersities hae also estalished long tem pro-
grams &the NCNR.The University of Maryland is heaily
involved in the use of the NCNRnd maintains seral
reseathers & the fcility. Johns Hopkins Unversity paticipates
in reseach programs in solid st& plysics and in instrment
development athe NCNR.The University of Pennsyhania is
working to help deelop biolajical gpplicaions of neuton sc&
tering. It is also,along with theUniversity of California, Santa
Barbara, DuPont, Hughes andAllied Signal paticipating in
development of a n filter anayzer neuton spectometer The
University of Minnesotapatticipates in two PRI's; the
University of Massatusettspaticipates in one



