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A lISTRA( T

‘1’hc nculral particle lmnsporl otlu;~tion iti mlvd hy a hybrid nwthod that ilorxtivcly rouphw regions

whom A’lmninirrtir (iS,V ) and st.mhastiu { Monte ( ‘-ado) mcthodrr aro applid, TIKI Monte ( ‘do :11111

.$,~~r(’gionri arc fully mupld in lhc sense that no ,Iwiulnplion ik IIKUIP shout gwmwlrird soparnl i[m
t~r thrmpling, ‘]”110 Ilyl)ri(l h[f~lltc ( ‘;trlf)/.$’~ nwlhn(l provi{lm a ncw mmns [Jf wiving prlhlmm

illwdving holh (Jplir; d]y t.hirk and t]ptical]y Lhill rqgitm~ thmt nvil lwr hlontt~ ( !,lrln nor ,SN is wr]]

sllilml for hy lh4’IIIr4dvwI. ‘1’110 Ilyl)ritl nmlhnd hcnfrImw rrurrcrdul]y mppliwl tn rwdir4tir shiv] (lin~

I]rlll)lwns.
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‘1’IIchyl]rill mclhod hil~ lmmi implcmcntwl in TWOllANT/\l(.’ hy adding ~pocinl-purpmw vcrt{#r-
izm] lkmlc ( hrlo suhroutincd, anti Iinkagc rmbroutincs to cilrry out Lhc inlcrfart? llux ilmalitms.

‘W mmmon angular !)numlary I!uxcs arc inclukl in TWO IIJ\XT w interior I-mnnkry wmrcmi,
h’aving 111PIogk for thr .$’iVsolution of the transport flux unchangml, while thr [Iiffusirm s.snlhriir
amvlcrntor rmnai ns ckt iw in accclorating thc ,S,v calrulat it-mm. ‘l’lIi* phy~ird dmrriplion of I III*
Xlonto (.’do mginn is dmivml frnm Lho standard ‘1’\!;O fM NT input fil~, N(I [Icing the rrquirwl uw-r

inpnt ilt nnmc expmwm in gcrmratity, ~inro this limitH Lhc Monte (MO rwgion to twn-(lirl~rllsi{lll,~

S --1’ and 11- X gri[ln. Tlu’ .f’N rrmm Hcctions am US44 10 fhm mdligmup rrmw wrlion~ fiw I ho
XIOI)1O (’ilrlo region.

Till’x)NY

1A ‘t;’” rqMPSmIL Llw IIUX mllwiug LIIF hbnlc (‘ado rrgim frnm I IIP .SV rrgim, and } i:””! 111,1

IIIIX ml wing 1Iw .$”,v region from t Ill’ MOIW ( ‘ado region. ‘1’lltw, I ho tmlgoinq IIIIK fr(m I ho XI IIIIIP

( ‘ilrl(l rrgim is rdiilod 10 t.lJt’ i:wmning Ilux fmm I III* ,’i’,v rrgifm h}

.
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“1’110IIyhri[l l[fJlltO (.’,lrlo/,$.v Inot.llml ]Ias tmon Succmsfully applid to x roillistir. C:y’lill(lririll (lllct

shielding prohhvn. m prohlwn consists of n duct ( void) With im is(~trnpic ( !1, > l)) ncut roll sIJIirrO

incidvnt at 2 = 0. Theduel is surrrmmled hy m iron linrr. mId an irnn and wnt,m slliol[l (sw

l:ig. 3). Thirty mwr~vgroups arc usd in 1110prdhm, wllorv lIIP smlrrc noulrons aro I(w;tlml ill

group 2 ( 13.5-13.0 \lr’\”).

l’or thi’ T\VOIl:\N’1’/ MC calculations, the Mrmtr ( ‘ado option was usd oIIly for t ho srmrrr mli’rqv

group (Group 2), while purr .$,Y wtu usd in dl remaining wcrgy groups. ‘1’1)0 mi(l rogim illtlll~

1.11{!rrnlvlino w;wi dmignatd ari the Nlontc ( !arlo region. ahng with iLIl additional 1 lllfp lll)llll[lilr~

!it~~r, which, for (iroup 2, was ~flllivid~lll 10 (i cm. frh. tII(’acl ud hlonlo ( ‘ado rqgion mnsislml

d tho will rcgilln, the iron ]incr (2 rm), imd .1 t-In of lIw shioltl ( SH1 l:i~, 3). .\’,v w:Ls Ilsml in I Iiv

I’olllilill(l(ir of t.hc shield rc~ion for (iroup 2. ‘1’ho ,S,V rCalcul;ll ion used fin S’IZ quirdral uro nrdl’r. with

* }!, l.cgrudr~ rxpansinn.
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(.j’lilldr~rill DUCt I)ruhhm

Iiogilm Flux xI(.’NI’/M(: “r\vol),fsT/Jl( ‘

I (:rollp 2 2.06-:1 ( .U():l) -2,05-:1(- 1.(;0) —
‘rotill

——
5,1.1-:1 ( .()()(i) !5,1FI-:J(().3(7)

II _ &#_. :1.:11-7(.02?) :1.:1’%7(().Tim) –

!). I(io-(i ( .()l.-}) !).01-(1 (-:!.(h) “—-

111
——

(;r(lu, 2 .1..12-5 ( .01!)) .I,2N-5 (-lm7fl)

.1=1. ~,)~_l ( -():?I ) 2.20-.1 (-1.70) -

Iv (;roup 2 1.1 1-N (.042) 1.():1-s (-1.70) ““

‘bl:d .IJ)7-T():N) :1.!)?-7(-1.()(7) -
!’ (~roup 2 7.1s-(; (.041) (;.!)2-(; (-().!kr)—

“rot.ill ;,’20.:) (,()! X)) 1.!) I-3( -2.’A7) ‘-
\’ I (irol”l) 2 -;].!)s-; ( ,1)2X) :].H2.5 (-1..10) ‘-—.—

‘Tt)l ill ,-),01 .’) [.( L-)2) .I.~;:l.5 (-i,.=)n)
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Fig. 1. %hexnatic uf Test Problem 1 with dimensions in centimeters. (not
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