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1. l!WRODUC’I’ION

Thc (h! VCh)plnCUl (M’ lhC fCSolliUICC-ilbS() ~ll()l) hilSCd CXphl VCS llCICClloll SySICln ( EDS ), iLS llllllidl~ pliUIIK!d,

II) VOlVCll IJW piuiil IcI dcvclopII)CII[ (~1’il high-current proton wxdcriik)r ( WIIJI il h)[)g dcvclopmcnt (IIIIC ) d thc other

dcu:cvi(m SUMYSICIIIS. The &SIgII i~pproidl t’or the Mcr w:is I() develop ii ~:ipiibilit~ h)r comprrhx m(dcling IJIC
~\~Cl)llid prwwcs of ciiCh suhsystcm, hC[]Chmid lhCSC tnof!d:> I ~Y Cxpcrinwnt, iiild link th~ In{dcls, i.e., Ct’Ciitlng iI

Vir(lliit proloty’pc, 10 explore thc cI’I’cc1 ( d SUbSYhlCllI dCSIgI) Chiii]~CS ()[) [hc EDS sy~lcm pert (mn;uwc. Addi(it~nidl Y,

w hctl lhC IDS prololypc Sys(cln WiLS C(mlpklcd, ttlc iillkd lIhdch W(Nrh] hc USC(I h) illvchlig:llc f Urlhcr tridC o(ts in

ddinillg iu) :iirport sys(um. MM d IJW l~~~~ssiu~ SUhSVS(CIII IIIOdCIIII.U wils cim@mxl id USC(1 II) SUbSVSICIII

dCSIgII. Lll]kll]g {)1’iill 01”Ihc SUhSVSICIIIS w:i.\ :Icc’tmlplishcd to S(NIIC f.lcww (w iulolh(:r.

“I”lwrc {Ill! llliln~ ptlySICid ilrld Illillhllliilld pr(wsscs lhill lilkl! plilCC hCIWl!Cll thC ilu’clf’r;llioll 1)1ltlC pr(mm lWiUIl

;IIIII (1IC Iillill (li Splil)J 01 thC rc~!(u’’)trucwd illlilpC. t;igurc I su[nm:wircs Lhcsc proccsscs d iIdlc;ilcs which c(xlc WiLS

llSl!d [() lll(dCl CilUtl pilftlCUlilr pr(wcis.

Il. M( )l)ltl.lN(; 01 ‘1’llli IWOTON” hltAhl ANI) 1’1’SlN’1’1{14(f(’’1’10 N W1’1’11‘1’111;‘I”AN(; IIH’
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Ill. (; ANINIA-KAY ‘1’RANSI’OR’1” IN SIJ1’ICASES

,4, l)tc ,M(JII/t (’(~r/,) Mc//)(M/: The I’rcclv dlslnbulcd :()(Jc M(’NP W’:lsused In][lidlv [{)m(xlcl the mmsp(w[ (~t

g:munu rilys trri)ugh SUllCilSCS4 This uwo lx(nwlcd mc (count) diim it) hc UMXI in rcctmswuction. Origirrully MCNP
I:lckL!(lk! Ilul!ssarv 14,N ~m)ss sc~ti(ms Iiw IIW lliKlc;lr rCSIJIlilllCC-iIllSi) rpll{)ll prtwcss. Ilcsc were illldd 10 l.hc

Ilhrmlcs, w) [t]~unow MCNP IUISidl 01 IIN presently Iccugmz.ed ill]pl)rtiu)[ physics huil[ in(o 11. 1( thus providm the

[110S[ p{)wcrl”ul :UILJ ill’CUrillC W;IV 01 lll(dl!llll~ rc;d cxpcruncnhl diilil. “r])c power 01”building rillhcr wbitr:rrv sh;Ipcs

ill Iht plliU)l(~ll}S ;llS~) IS Ul)SUrpiL\SL!d, I Iowcvcr, IIMJIIIIIC rcquwcd It) (Jhlilill 5(% diil:i (:1 Iltwlillid 400”Collflls In CilCh

(Ickxt(w) I’(N M mtuc mmlcl SllilL’iLW IS mwrlv 24 h{mrs ml N CRAY (lime shard),

IV, (i Ahllkl A. RAY l)l;l’1~;(’’l’lf)N ANI) ‘1’RANSI’( )R’1’ IN I)14HIX’’II)RS

I ,( ;s I 1(1(’i’1ll )11( i:lllllllil ,SIII)W’I I , ;1 SI ./1(’ (’(MI{’, (’tllllillllL’(1 III(’ Illll\l (’kpll(’11 I,wllllll; lll(lll Ill [1)($(’1(’L’11(111illl(l y:lllllll:l

I: I\’ 1111(’l;li’111111~, II W:ls Ilu’il ‘!ll(’L’t’\llllll\ Ill 11111(11’111111111(’ll’\lMul W’ 1~111111{’1(’111 \l/\’\l 11(;() ll\’t(’l’l(ll\,



\’. Rl;(.’( )Ns’I’R[’L’’I’ION 11}’ “1’till hll:’i 1[01) O1; (’ORIIA(’1(

I’I,IJIII1’ () \!ll)W\:1 \llc’C 01 :1 lllrL”l’(lllllL’llSl( lll:ll lL’L’!lll\!rllL’[ l~Jll II(HII L’(llllpllil’r ‘. IIIIIIINIL”(I L’(ilk’ ht’:1111(~ hlL!\’ dll[;l.
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CAPTIONS

Figure 1.

Figure 2.

Figure 3.

Figure 4.

Figure 5.
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The physical processes and codes used to model these
processes in the virtual prototyping.

LAHET model of energy/angle dependence or gamma-ray
production. Each angle bin io 5 degrees.

Reconstruction from M(”llPdata.

Reconstruction from IWTRACE data. A cross-section
of 0.03 cm**2/y [non-resonant)was required to match
MCNP.

MCNP simulation of a 3M K 3“ BGO monitor detector
with a multiple qwmna-ray uource trom the compozi.te
target .



Nature of Process Code Used

proton beam transport

proton target interaction

gamma ray production

energy dependence

angle dependence

transport of gamma rays to the
detector

interactionof gamma rays with
detector

production of light in the detector

tomographic reconstruction

imaqe processing and alarm system

LAHET

LAHET

mm

MCNP and RATRACE

MCNP

GUIDE7

CORMACK

KHOROS

LAHET Los A.lamesHigh Energy Transport

MCNP Monte Carlo NelltonicsPhotonics

RATRX E A lay L_racinqcode 10 ]Juildtomcxjraphicclata

(;I.IIDE’) A CEP.Ncode

(TORMACK A tomographic recontitl”llctioncode based
on IIIc[“urmack;Jlqorithm
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MCNI) simlllution ol the 3“ x ~“ l!(; () nmnilor ddcrlw
wit!!u multiple ~:lmmuway source from ttw wmpohilc l;lrgcl.








