
llzkl:

Aufhor(s):

LosAlamos
NAII(JNAL LA IJOHAIOHY

Ii (quiFN 9ikov47 --~sL

kSSAY OF SCRAP PLUTONIUM C)X113XBY THERMAL
NEUTRON MULTIPLICITY COUNTING FOR IAEA
VERIFICATION OF EXCESS MATERIAL FROM
NUCLEAR WEAPONS PRCNXJCTION

,,
! !: ., ...’+. ; ‘,/:,,,, ; ,.

,.,?tfiq ;,’*: ‘<~
/“)!./J ~ $J Q.,J

~~ s ~r, i

J. 1?. St@war&M. S. Krick, J. XiW IL J. I.* hlaire, V.
Fotin, L. McRae, D. Scott, and G. Westsik

37th hmuti XNMM Meeting
Naples, Florida USA ‘-
jU!y 28-31, 1996
(IWLL PAPW)

MASTER

About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.



For additional information or comments, contact: 



Library Without Walls Project 

Los Alamos National Laboratory Research Library

Los Alamos, NM 87544 

Phone: (505)667-4448 

E-mail: lwwp@lanl.gov



MSCLAIMEX

Portiom of this document may be illegible
in dfxtronic image pyoclucts, Irnqges arc
produced from the best available original
dwu!mm



IXSCLAMER

This mporr waa prqwad as an 8COOUI11of work sponwud by an ag?trey of the
Uni@d SIatM CWrrtmww N8ilh@r {h? Unitad StaIas Clovsrnmsnt sw MIy •~en~y
thsrd, no? my of NW wrtployoes, makaa any wmanly, axprw or impliad, or
awirnea any Iagal Iiabiiily or ms~otibility for M accumcy, compkic~~, or IMC.
Mness of My infornmtkm, apparatus, prodwx, or procw dlsckad, or mprcsants
that its Mm would rmi infrktgu privatdy ownad rights, Rafsrsnca hmin to any $po.
ctflc commercial prodwx, process, or 9an’ioe by trad* name, wad8mafk, manufic.
turm, or otlmtwi$a doss not nawaarfly constim!a or imply ita mlomamwu, mom.
mendaliorh or favoring by ths UnM Statm Gowmmant or any agency thmof.
TM viaws and opinions of authora a~?ruaad hsrdn do not noaswily stata or
mflw{ Ihw of tha Utiilad Slates C&mman! or any •~nuy thared
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AUSTKAL’T

I%c US NortproHfcralinrr and lixpoIl Confrrtl Policy
commits MC US 10 placing under Inlcrnatiord Aturttlc
fincrgy Agurtcy (LAW mfaguardc owxw rruolcur rnakri.
ais no kmgor ncodcd fbr the US ntwkar dafarrww Aa of
Jruwry 1, 1996, the LJWAhus compietod MM Physicaf
lnwmtory Vc.dflcdrn (ll*lV) at the #k Ridgo Y. i2
plum, !hc IMnf’ord Plutonium Wtishhq Plant, and ● plu.
tnnium wruge vutdi n! Rocky Plats, TWO lPIV$ w
pcrfimncd M I icrtf’ord: on$ hr kmrnfrcr J~W4and ono hr
AuguriI IW5.

I’hls pnpcr rcpurw the t%wub of thcrmrd rmmrurt multi.
plIciiy awy of ftlulmrhrm twlduc$ during Ihc #ccOtrd
fi’f V N Mrnford, Using ihfi ‘f’hma Ring Muiiipli~t!y
t’.’ounter ~.+fMAf:), nmwiremtmi~ W* pmfnrmad oft 69
mdwkiunt ctm U! phttmtium rrxiitfucs, each coninining
upproxhtutwly I kg of maieriul, Of the 69 itenw. S7
\WCd tile lAt!A ECCCpfUttCWUiWitl Uttd tWU WC= !dcLti

tin’ dew’wtivc wutiyxi~t

4N’IRL)DUCTION

III I kwcmbet I!W4, the htfcrnadomti AIwtdc Unewgy
A&wLIjI (IAUA j prdhtmcdhwcttltwy v#ti\lcution ntewo
wmntwf on nn inilinl Mfet irtg oi rnlntivt4y pwn pluw I
$Iillni 4txid# pmvdetx nnd u’tnp rwik% nl Ihi’ Ihrrt{tml
I$lu{{l{liliw }~inldtinfi l~lnt]l 141rpuw fdwltwiwtl pttwdfir,
dlt? \A\~A ll~t,?dd}{! NIAtld&d \{i@{ ,CVf!\ ?&! UltOll f“l!ill{!b

Ikiwv f% Iwttct (it! ,N6),’ Ii*It V4Xifi{’lr!k)ll ttf yhl(miw
mdwid vtml~iitdo~t ntAtnlwtl impwiiy 4’t\t\4:ellll*t14*t\sl
III* iAl?A w@l Ihe ‘flrw RhIU Muh iidi~ily (.!uunicr

,.,. . ,m,—. .).. ,, .-.,

CW.MC) prtwidcd by Lm+ Alarm’%, Mwwrrwrtmrt rt$sulfs
fdr 21 itemc qwcacrtfulve of the initial olfcritrg mr
reportad in W, 2. Pur both powder irnd twrup, thn Ml 7A
W High-RosiWkxr Ounuta SpcGtromary {HR(;S) m
verify plutrmlum i&otopiG ubundunw, 11wa# dix@rttbtcd
during this firai Initkd Physical htvcrrttrq VurfflcMiorI

(lPIV) thai convonuonufneutron whwidcncc counting
WUIy u$ittg W liLNC, while produohtg accquthlo
rasuiu for tha pun powdor, pmducod unacceptable rewtit$
for tho scmp items, This is duo to unknown IoW of’
(qn) rcacdnrw in the waft items !frat Mix ;mm
impurtiitrst

‘lIre itecomi of’f’erirtg, verified m Augu$t IWs, h?dudcd
uver 600 itenw, 811of which qunhliad m wrrp maicruri,
‘lhaso Mmtt wcm pnckqrd hr thmr nwxi mwrf crew, {ha
oulcr can typictdly 4 in, m dktmotcr nrtd 7 in, tall, Pli I
mnium matwaf vuricd between $00 uttd I IW g par ham,
The mwtummen! matiwds chouen for invcrtmry vcril}oti.
dun inciudcif the ,lkMC, tiRUS rmd tictitrwtiva anaiywri
(f3A’1, (%cwuonul !&e wu ntuda of lw’liiiy u$iorimetcrx
und I{WX4 tiyatamrn for comparhumti, hu~ nut varifkt=
iiona, Sixty ,nitw hams wcm chouxt lur vrttificMirxt in
Ihv 3RM(,:, ‘tlw IAEA had twvtr Wlied Iith !y\U! 01
plulwhmi rwiduc tuatctitd {tcfot.,

‘i’}lti AMA #’ SY$%’RM

‘I%{! neutrtm I}(t{t 0( thu awry h@Vl!! Vllwi!wlII{Ihe
ftfth{(l,MCWIIWI142IU)ttld{ilditily Nta:ltwf Imtlumvtlt
Mtidrrk (W%{), # pmvered NJM hit!, ~ NIM liiIth~vdw

~h}WM s\lf@)’ tO lWidC +]~f~ v f’{# \i\@ ‘i k tth% W
I13M ti\it\hiWd WH\iWW, and it I h)Wktt#tt&UIi At,



&rJet prinlsr, The Canbcrmr 2150 contains the muhi- is only (1,5% 14%sthan Ihc Efficiency d! dle cwllr! of the
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prcdsiar as a mull of high impurity content-thmr the
iwm waa .sckcmdfor DA or a longer measurementwas
mutk. If a long rncasumnenl wns made and the aasay
mult was SIil I otjtsidc the UCccptattcc cfitimr, rhcn the

km was schwted for DA, Sixty-nine itmns w sofec.lcd
Ihr multiillkily aswy and, of thoac,67 pwtd the Wxp
wca txiterk d !wo were sckxtai fnr destnwtivs wsay,

WWJ,TS

The FW!lw pr%%mkd Mow WC for dnl 67 items W
@ the uccepmrrw ctkritt. Cmnrmrtri on the {WH

ouditw m presented al the end of !hi$seatimt,

lWtWCCll ~it@ &!iMCd d MWWy Vl!h% V% lilC &diWVi\

M%Xivc W% msssa, The ctrnr km in Fig. 3 imiicnw
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counting statistics, Ihcrc doesnotoppcarto bca comula.
don hctwccnthe ddamd and assay muss difkznce *

the declared mass, Tb i2YXI and *l H%, limits shown in
Fig. 3 w rclatd Ur the acccplancc cfitcriil,

II is inqwtarrl and interesting to lookfixcortzlalions
hcfwemr the ddardksy mass diffcmnm in pcrccnt and

Iwn quamitifis: the alphavalue and the nWron mullipli.
cirtimr, The alpha wduu is the rJMo of neutrons frnm
(Sx,n) rencli(ms M Iiw neulrons fiOm rqnxltaneous fis.
sirm m~~neutmf fnulliplicsli(}n (spxilically, the ld-

ugu nautrnrr !l\ultiplirati(tn) is k ratio of the nei numtrcr

Of neurfons lsavin~ llrc ilmr ttt Ore numhw M ltciltrot)s
produced by spuniuneous !%wiomfand ({x, n) mictinrw.
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i:in, 6, hWIII MII&Vddeviation qf !/w UWy mar.r from
4wmting ,swtfklics .hr 12(WV fffecwfrmiefw v3 dplfa for b 7
ARF .wf]%%


