src/ mvp/ aaal oc. f
subroutine AAALOC

1

2. ¢

3: C/#IF .NOT.DYNAMIC

4: ¢

5. C=<MVP> — oo
6

7

8

9

: C Purpose: memory size determination in non-dynamic (static

. C allocgtion mode.
: C
. C In t such as FACOM-M series or VP
10: C actual memory size as follows;
11: C outine.
12: C e parameters (MAXMEM &
13: C link before execution.
14: C
15: Ccalledi
16: C===
17: c
18: ¢ ===size of {
19: ¢
20: parameter (MAX|

c

21: ¢ parameter (MAXMEM = 00000)
. ¢ parameter (MAXMEM = 28000000)

23: parameter (MAXMEM = 120000000)

24: ¢

25: ¢ === size of task local memory (word

c
27: CI#IF PARA

28: * parameter (LMAX =120000000)
29: C/HENDIF

31 common /ARRAY/ LIMIT,IDUM,A(MAXMEM)

32: common /ARRAYZ/ IAINF(3)

33: ¢

34: c ... for single tasking mode, array A & H are equivalent.

i c
36: C/#IF .NOT.PARA.OR.PARA(VPP)

37 REAL H(1)

38: integer IAINFL(3)

39: equivalence (LIMITL,LIMIT), (IAINF,IAINFL), (H,A)
40: CIHENDIF

41: ¢

42: c ... for multi tasking mode ....

i c
44: CI#IF PARA( SX*)

45: * local common /LARRAY/ LIMITL, ILDUM, H(LMAX)
46: * local common /LARRAYZ/ IAINFL(3)

47: CI#ELSEIF PARA( CRAY )

48: * task common /LARRAY/ LIMITL, ILDUM, H(LMAX)
49: *  task common /LARRAYZ/ IAINFL(3)

50: C/HENDIF

51: ¢
52: ¢
53: ¢
54: LIMIT = MAXMEM

56: Cl# IF PARA(CRAY SX*)
57: * LIMITL = LMAX
58: C/# ENDIF

60: C/HENDIF
61: return
62: end
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: C Purpose: memory size setting for character memory
: Ccalled in : MAIN

: C Estimati variable sized character area requireme

OO0 0000000000000 00000O0O00000O00OO00O0

subroutine ACALOC
c

C=<MVP>

*12 : input zone name
16 : nuclide ID
36 : neutron library com

<< required size (b
NINPZ*12 + NUC*( 16 + 136 + 136) + NREG*LNAM +
For a large problem (LNAM=16);
#of input zone : 2000
#of nuclide : 300
#of region  : 2000
#of names  : 2000
size is 174400 bytes = 43600 * 4 bytes

So 60000%4 bytes may be sufficient for most problem, | hope.

=== size of character memory ( 4 bytes as a unit) ==
PARAMETER (LCMAX = 8000000)
... Character data area (task shared) ....

integer LIMITC,IDUMC

common /CARRAY/ CHA(LCMAX)

common /CARRAYZ/ LIMITC, IDUMC, IAINFC(3)
character*4 CHA

integer IAINFC

... Character data area (task local) .... for future use
integer LIMITC,IDUMC
character*4 CHH

common /CLARRAY/ CHH(1)
common /CLARRAYZ/ LIMITLC, ILDUMC, IAINFLC(3)

LIMITC = LCMAX

O 000000000

IAINFC(1) = 1
IAINFC(2) = IAINFC(1)
IAINFC(3) = 0

return
END
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1: *VOCL TOTAL,SCALAR 66: include 'INC/_IOUNIT2’
2: subroutine ACTION( TITLE, A, H, CHA) 67: C...... PERTURBATION POINTERS ...... | pert
3: C=<MVP> = =========== 68: include 'INC/_PERT’ ! pert
4: C PURPOSE: Control of monte carlo run in MVP-code 69: C
5: C CALLED IN: ACTSGL,ACTMPP,ACTVPP,ACTSMP 70: C ... local variables ...
6: C CALLS: SEAONE MIRROR RSKIP HEADER SOURCE CP NTCPU LATICE 71: C
7. C TALSUM VMNTRF SELONE NEUTR SEARCH ME PHOTR VMNTRO 72: C/#IF INTEGER8
8. C 73: * integer*8 NTGEN
9: C 74: CIHELSE
10: C 75: integer NTGEN
11: 76: CHENDIF
12: 17 logical JMEM
13: 78: C
14: 79: real*8 DT, WSUMB
15: C 80: integer KYPOS(3) ! scat-mtx
16: 81: C
17: include ’ 82: C
18: C 83: C
19: include 'INC/ ] 84: C ... elapsed time & CPU time at startup
20: include "../share 85: C
21: include 'INC/_SIZES2’ 86: call TOKEI(TEO,0)
22: include 'INC/_XBANK’ 87: call CPUTM(TO)

23: include 'INC/_FBANK2’

24: include 'INC/_SBANK’

25: include 'INC/_STACK’

26: include 'INC/_XWORK’

27: include '../shared/INC/_PGEOM’
28: include 'INC/_CXSEC’

29: include 'INC/_PXSEC’

30: include '../shared/INC/_PVRED’
31: include 'INC/_PSOUR’

32: include "../shared/INC/_PTALYO’
33: include 'INC/_PTALY’

34: include 'INC/_PTALY?2'

35: include '../shared/INC/_PTLSP’
36: include '../shared/INC/_STALY’

call HEADER(IOW,’"MONTE CARLO RUN’)

ial event counters ( COMMON /COUNTS/ )

OO0 00

38: include '../shared/INC/_COUNTS’
39: include '../shared/INC/_TIMEDT’

s if nonzero

41: Cl/#IF PARA(PVM)

42: include '../shared/INC/_PVMPARA’
43: CHHELSEIF PARA(MPI)

44: *  include 'mpif.h’

45: CI#ELSEIF PARA(VPP)

46: include '../shared/INC/_VPPPARA’ ) TITLE

47: CI#ENDIF " PROBLEM TITLE :',A72/21X,A72)
48: include "../shared/INC/_TASKDT’ :

49: C . CI#IF PARA(SX* CRAY*)

50: C...... WORKING ARRAY POINTERS ...... 115: *  call MVPSYNC_LOCK(2)

51: C : CIHENDIF

52: include 'INC/_WKSOU'’ :

53: include 'INC/_WKFSS’
54: include 'INC/_WKFLY'
55: include 'INC/_WKSE1’
56: include 'INC/_WKCOL’
57: include 'INC/_WKMIR’
58: include 'INC/_WKLAT’
59: include 'INC/_WKFLA’
60: include 'INC/_WKSEA’

write(IOW, (/" TASK i
& E11.4," (SE@
&

61: include 'INC/_WKTLS’ 126: ... syncronize all task for safety
62: include 'INC/_WKPHT’ 127:

63: C 128: C/#IF PARA(SX* CRAY*)

64: include 'INC/_WKNXT’ 129: * call MVPSYNC_BARRIER( 1)

65: include '../shared/INC/_IOUNIT’ 130; C/HENDIF
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131: C 196: & NUCPN, NUCPNI, NSMICPN, MCXPN, NUC_MAX, H(LSMICPN), NMTPN,
132: C 197: & A(LCXPN), A(LCXPN), A(LKLBPN1), A(LKLBPN2), A(LXLBPN1), EBOTLPN,
133: cccee LH = IAINFL(1) 198: & H(LKPNFG) )

134: LH=1 199: c##>

135: c##<2007/03/14:PN3: 200:

136: NUC_MAX = max(NUC, NUCPN) 201: C/# ELSE

137: c##> 202:

138: 203: * call SOURCO(IOW,A,H,H,IRAND,NTGEN,NBANK,NDEAD,NGROUP,NGP1,
139: KY = 204: * & NGP2,NZONE,NFBANK,NFBNKO,NFISB,NEST,JBPRNT,H(LNLOST),NEVENT,NLBZ,
140 KYP! 205: * & NSOUR,NMAT,NREG,NZDA,NSDA,NMEMS,MCX,MCXP,NUC,NPATOM,NSMIC,NMKREG,
141 KYP 206: * & H(LXXX),H(LYYY),H(LZZZ),H(LAAA),H(LBBB),H(LCCC),H(LWWW),H(LIZZ),
142: KY 207: * & H(LIGG),H(LTTT),H(LITT),H(LKLSF),H(LEEE),H(LIBREG),H(LIBSPC),

143: if (J .0.0r.JSCMU.ne.0 ) then 208: * & H(LSMIC),A(LLMIC),H(LKSPI),H(LMMAC),H(LXXXF),H(LYYYF),H(LZZZF),
144: i .ne.0.or.JMACE(4).ne. 209: * & H(LIZZF),H(LEEEF),H(LINUF),H(LLEVL),H(LLZZ),H(LLPOS),H(LLCRS),
145: 210: * & H(LLEVLF),H(LLZZF),H(LLPOSF),H(LLCRSF),H(LIBRGF),H(LIBSPF),

146: 211: * & H(LKLSFF),H(LXIM),H(LDBNK),KDBNK,MDBNK,H(LIBNK),KIBNK,MIBNK,
147: 212: * & A(LMLBZZ),A(LKZMAT),A(LKZREG),H(LMEMZN),A(LSDA),A(LKZDA),

148: 213: * & A(LKZAA),A(LIPCEL),A(LXIMP),H(LLSFFL),H(LNFFL),H(LIZFFL),

149: 214: * & H(LLSDED),H(LLSLAT),H(LIZLAT),H(LNXLT),

150: KYPOS(2) = 215: * * A(LKSOUR),A(LISZON),A(LSOUR),A(LPSPAC),A(LPENRG),A(LKENRG),
151: end if 216: * * A(LENGYB),A(LENGPB),A(LNSTIM),A(LSTIM),A(LPSTIM),A(LISTIM),

152: if ( JMICE(7).ne.0.0or.JMACE(7).ne.0 ) then 217: * * A(LNSANG),A(LSANG),A(LSAXIS),A(LPSANG),A(LISANG),A(LIFISM),

153: KY =KY + 1 © % % ALWGTF),H(LWSUM),H(LXSOC),H(LNCNTR),

154: KYPOS(3) = * & H(LWCNTR),EBOT,ETOP,NLENG,H(LXSXV),H(LXAVT),H(LAAVT),H(LEAVT),
155: end if * & A(LCX),A(LCX),A(LKLIB1),A(LXLIB1),A(LKLIB2),A(LKLB2S),A(LXLIB2),

156: end if * & NNK,NMT,EINCD,A(LCRES),A(LKCRES),H(LSGTAL),MCRES,NSTAL,

157: KJSCTM = max( 1, JSCTM ) * ,
158: C/#IF ARGSAVE *

159: * *

160: C *

161: C .... INITIALIZATION ...cocoiiiiiiiiieiiiieeeree s

162: C

163: C/# IF SOURCE(NEW)

164:

165:  call SOURCO(IOW,AH,H,

166: N NTGEN, NDEAD, NFISB, JBPRNT, H(LNLOST), NEVENT, NMKREG,
167: X MCX,MCXP, NUC,NPATOM,NSMIC,

168: & H(LXXX),H(LYYY),H(LZZZ),H(LAAA),H(LBBB),H(LCCC),H(LWWW),
169: & H(LKKP),H(LIZZ),H(LIGG),H(LTTT),H(LITT),H(LKLSF),H(LEEE),
170: & H(LIBREG),H(LIBSPC),H(LSMIC),A(LLMIC),H(LKSPI),H(LMMAC),H
171 & H(LYYYF),H(LZZZF),H(LIZZF),H(LEEEF),H(LINUF),H(LLEVL),
172 & H(LLZZ),H(LLPOS),H(LLCRS),H(LLEVLF),H(LLZZF),H(LLPOSF),H(LLC
173: & H(LIBRGF),H(LIBSPF),H(LKLSFF),H(LXIM),
174: & H(LDBNK),KDBNK,MDBNK,H(LIBNK),KIBNK, MIBNK,

175: & H(LDFBK),KDFBK,MDFBK,H(LIFBK),KIFBK, MIFBK,

176 & A(LMLBZZ),A(LKZMAT),A(LKZREG),H(LMEMZN),A(LSDA), A(LKZDA),
177: & A(LKZAA),A(LIPCEL),A(LLTYP),A(LXIMP),
178: & H(LLSFFL),H(LNFFL),H(LIZFFL),H(LLSDED),H(LLSLAT),H(LIZLAT),
179: & H(LNXLT),H(LSRCSP),A(LSOUR),A(LENGYB) A(LTIMEB),
180: & A(LWGTF),H(LWSUM),H(LXSOC),H(LNCNTR),H(LWCNTR),EBOTX,ETOPX,
181: & H(LXSXV),H(LXAVT),H(LAAVT),H(LEAVT),NNCST,A(LINCST),
182 & A(LCX),A(LCX),A(LKLIB1),A(LXLIB1),A(LKLIB2),A(LKLB2S),
183: & A(LXLIB2),NNK,NMT,EINCD,A(LCRES),A(LKCRES),H(LSGTAL),MCRES,
184: & A(LCXP),A(LCXP),A(LKLBP1),A(LKLBP2),A(LXLBP2),NMTP,

185 D NPDET, NPLEN, A(LJPUSD)A(LXPDET)A(LIPDET)A(LIPDT2),
186: S A(LISPDT),NIMPT, NDIMPT, H(LIMSFL)H(LIMNFL),
187: S H(LIMZFL),H(LIMDED)H(LIMSLT),H(LIMNLT),H(LIMZLT),

188: B H(LLZZI), H(LLPOSI),H(LLCRSI),H(LOPTI), H(LPATH), H(LKDETP), : ;
189: B H(LKLSFI),H(LSMACI),H(LMMACI), e ) AL,NUC,NSPACE,NSUZON,

call FLIGHO( IOW, NB.
N NREG,NRESP,NCOLS,

,NSDA,NZDA,NGROUP ,NGP1,NGP2,

),
'NMAT,MB,NUC,NSMAC,NSMIC,NEMIC,NSTAL,
), H(LAAA ), H(LBBB ), H(LCCC ),
WW ), HLIGG ), H(LTTT ), H(LLEVL ), H(LLZZ ), H(LLPOS ),

S),H(LSMAC),A(LLMAC),H(LKMAC),H(LMMAC),H(LSMIC),A(LLMIC),

W H(P6(1)), H(P6(2)) H(P6(3))
W H(P6(4) ), H(P6(5)) H(PG(G

190: & A(LLXYZ),A(LLPWRK),A(LLVSTK),MWVEC,MVSTK,MXREJ, 255: ), H(LCCC ),

191: & H(P1(1)),H(P1(2)),H(P1(3)),H(P1(4)),H(P1(5)),H(P1(6)),H(P1(7)), 256: C* EE),H(LXIM),H(LKLSF),
192: & H(P1(8)),H(P1(9)),H(P1(10)),H(P1(11)),H(P1(12)),H(P1(13)), 257: C* H(LMMAC ), H(LKSPI ),
193: c##<2007/03/14:PN3:PN4: 258: C* : . LIBREG), H(LIBSPC),

194: c## & H(P1(14)),H(P1(15))) 250: C* S H(LLSFFL), H(LNFFL ), H(LIZFFL), ¥
195 & H(P1(14)),H(P1(15)), 260: C* S H(LLSDED), H(LLSREF), H(LISREF)

 H(LNNXT ), H(LIZNXT),
F), H(LNBREF), A(LKSREF),
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261:
262:
263:
: C*
: C*
. C*
: C*
: C*
. C*
: C*

302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:

316:
317:
318:
319:
320:
321:
322:
323:

-k

325:

* % ok *

C* * H(LLSLAT), H(LIZLAT), H(LNXLT), 326:
C* G A(LSDA ), A(LKZMAT), A(LKZREG), A(LKZDA), A 327: C* endif
C* * A(LKCELL), A(LIPCEL), A(LMLBZZ), A(LISUSP) , 328: C
329: * if(JNEUT.ne.0 ) then
T H(LNSURV),H(LWSURV),H(LNSPLT),H(LWSPLT),H(LNC, 330: C
W H(P7(1)), H(P7(2)), H(P7(3)), H(P7(4) ),H(P7(5) ),H(P7 331 * call NEUTRO( IOW ,NPKIND,NGROUP,NZONE,NMAT,NREG,NTIME,NRESP,
W H(P7(7) ),H(P7(8) ),H(P7(9) ),H(P7(10)),H(P7(11)), 332: * 1 NBANK,NFBANK,NFBNKO,
333: * 5 BANKP,NEVENT, NEST, NUC,NNK,NMT, MB,NSMAC,NSMIC, NSTAL, MCX,
WH , 334: * 6 A(LKZMAT), A(LKZREG), A(LXIMP) , A(LWKIL) ,
335: * 6 A(LWSRV)A(LWGTF),A(LWGTFI),A(LWGTP),A(LWTIME),WLLIM,MXPGEN,
C 336: * * A(LRESP), ETOP, EBOT, ETHMAX, AMLIM, EWCUT,
c* 337: * 8 A(LENGYB),NNCST,A(LINCST),A(LCX),A(LKLIB1),A(LXLIB1),A(LKLIB2),
338: * 8 A(LKLB2S), A(LXLIB2), HLSMAC ), A(LLMAC ), H(LKMAC ),
* 339: * 9 H(LMMAC ), H(LSMIC ), A(LLMIC ), H(LKSPI'), H(LSGTAL), IRAND,
* TH(LXXX),H(LYYY),H(LZZZ), 340: * A NPATOM,NMTP,ETOPP,EBOTP,
* P) H(LIZZ),H(LEEE),H(LIGG), 341: * * A(LCXP), MCXP, A(LKLBP1),A(LKLBP2),A(LXLBP2),
* 342: * B A(LDNZON), A(LLEMIC), NEMIC, A(LCRES ), A(LKCRES), MCRES,
* 343: * B NMKREG,A(LMKREG) )
* 344: c##<2007/03/14:PN3:PN4:
* 345: c##* B NMKREG,A(LMKREG))
* 346: * B NMKREG,A(LMKREG),
* 347: * & NUC_MAX, TCUT, A(LTIMEB), NNCSTPN, A(LINCSTPN), NMTMPN,
* 348: * & A(LMTMPN), NSTALY, NUCPN, NUCPNI, NMTPN, NSMICPN, MCXPN,
* 349: * & A(LCXPN), A(LKLBPN1), A(LKLBPN2), A(LXLBPN1), H(LSMICPN),
* 350: * & EBOTLPN, KPNPRD, H(LKPNFG))
* G A(LKCELL),A(LICTYP),A(LKLA 351: cH##>
* G A(LPPPF) ,A(LKPPF) ,
*
*
*
*
* T A(LIDSRF),A(LANGLB),NANGLE,A(LENGYB),H(LDNFLXSM),H(LRMICSM
*

. C##<2007/03/14:PN3:
s

-

§

L N N N e

CH##<2007/03/14:PN3:PN4: 386:
c#* W H(P2(7)), H(P2(8)), H(P2(9)), H(P2(10)), H(P2(11)), H(P2(12))) 387:

*

& A(LCX),A(LKLIB1),A(LKLIB2),A(LXLIB1),A(LXLIB2), T,NREG,NTIME,NRESP,NBANK,BANKP, NEVENT,

M,MB,NSMAC,NSMIC, NSTAL,

& A(LCXP), A(LKLBP1), A(LKLBP2), A(LXLBP2))
& A(LCXP), A(LKLBP1), A(LKLBP2), A(LXLBP2),

& NSMICPN, NUC_MAX, H(LSMICPN), A(LMNUCPN), A(LLPIDPN), A(L
& A(LDNSTPN), A(LMNEUTPN), NNCSTPN, A(LINCSTPN), NMTMPN,
& NSTALY, H(LNTCUT), HLWTCUT), A(LCXPN), A(LKLBPN1), A(LK
& A(LXLBPN1), H(LKPNFG) )

P),A(LWKIL),A(LWSRV),A(LWTIME),WLLIM,

1),A(LXLBP1),A(LKLBP2),A(LXLBP2),
"H(LMMAC),H(LSMIC),A(LLMIC),
EBOTP,A(LENGYB),NNCST,A(LINCST),

E1),A(LEEL),A(LPBT),A(LRKT),A(LEBT),A(LEBTP), A(LIEBTP),
call SEAONO(IOW,A,CHA IDEFER,

N H(LNLOST),NDEAD,NEVENT,DEPS,NSMAC,NSMIC,MB,NUC,NMKREG, : NEMIC, A(LCRES) A(LKCRES) MCRES, NMKREG A(LMKREG),

B H(LXXX),H(LYYY),H(LZZZ),H(LAAA),H(LBBB),H(LCCC),H(LWWW),H(LKKP),

B H(LIZZ),H(LIGG),H(LTTT),H(LITT),H(LKLSF),H(LEEE), H(LXIM),

B H(LSMAC), H(LSMIC), H(LSGTAL), H(LKMAC ), H(LMMAC ), H(LKSP! ),

B H(LLEVL ), H(LLZZ ), H(LLPOS ), H(LLCRS ), H(LIBREG),H(LIBSPC),

B H(LDBNK),KDBNK,MDBNK,H(LIBNK),KIBNK,MIBNK,

S H(LLSFFL), H(LNFFL ), H(LIZFFL), H(LLSSRC), H(LNNXT ), H(LIZNXT),

S H(LLSDED), H(LLSREF), H(LISREF), H(LIZREF), H(LNBREF), A(LKSREF),

S H(LLSLAT), H(LIZLAT), H(LNXLT),

G A(LSDA ), A(LKZMAT), A(LKZREG), A(LKZDA ), A(LKZAA ), A(LKSFBD),

G A(LKCELL), A(LIPCEL), A(LMLBZZ), A(LISUSP), A(LMKREG),

T A(LXIMP), A(LWKIL), A(LWSRV) A(LWTIME),WLLIM,

T H(LNKILD),H(LWKILD),H(LNSURV), g

T H(LWSURYV), H(LNSPLT), HLWSPLT), H(LNCNTR), HLWCNTR), : ENWGT), HILKPNFG) )

T A(LJIDTRG),A(LIDTAL),A(LJTEVE), A(LLTEVE), A(LKTEVE),NTEVE, :

T H(LDTALY),A(LRESP),

W H(P2(1) ), H(P2(2) ), H(P2(3) ), H(P2(4) ), H(P2(5) ), H(P2(6 )),

H(LDTALY),
NUCPNA, NUC_MAX, A(LDNSTP), A(LLB#
A(LDNSTPN), A(LMNUCPN), A(L
A(LMNEUTPN), A(LWGTPN)@
A(LPMT), NPMT, MXP

R0 R0 Ro Ro Ro Ro o Ro —

CI#ENDIF

W H(P2(7 ), H(P2(8 ), H(P2(9 ), H(P2(10)), H(P2(11)), H(P2(12)), 388: C
& NUCPN, NSMICPN, H(LSMICPN), H(LKPNFG) ) 389: C

CH#> 390: C.... CHECK CPU TIMES FOR MONITOR § CALL ........
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391:
392:
393:
394:
395:
396:
397:
398:
399:
400:
401:
402:
403:
404:
405:
406:

O00000000000O0O0O00O0OOO0O0O

C 456: C
if(JVMNT .ne. 0) call MNTCPU AST7: Coreee e
C 458: C MACT = 0: GENERATE NEXT BATCH OF PARTICLES.
C 459: C =1:FREE FLIGHT
C 460: C =2 : NEXT ZONE SEARCH
C .... START MONTE CARLO RUN. GENERATE PARTICLESJINESENISENY. ........ 461: C =3: COLLISION
C 462: C =4 : REFLECTION
C 463: C =5: LATTICE-SEARCH
C UCCESSIVE RUNS 464: C =99 : END OF RUN
C AB5: Couneeeeee e
C 466: C
C 467: C if(MACT.eq.0) then
468: C
C 469: C..... TAKE SUMMATION OF TALLY ARRAYS EXEPT FOR THE FIRST BATCH
C 470: C (NBATCH IS INCREMENTED IN THIS ROUTINE.)
C TO NTHIST, ‘ALK IN THIS RUN ! 471: C
[ORNUR— . O A— 472: C if( NGENEO.gt.0 ) then
C 473: C call TALSUM ( IOW, A, H, CHA, NBATCH, NSKIP, NBPINT, JBPRNT,
if(NPART.le. 474: C 3 NGROUP,NGP1,NGP2,NPKIND,NREG,NRESP,NGENEO, NUC, NEMIC, NEMAC,
write(IOW,702 475: C 4 NSTAL, NFISB, NEVENT, NTREG, A(LIPTRG), A(LLPTRG),
7020 format(///1X ,10('%%%%%%%%% ")/ 476: C 5 H(LWSUM), H(LWLEK), H(LFLTR ), H(LFLCL ),
& 1X/) 477: C 6 H(LSFLTR), H(LSFLCL), A(LRESP), H(LSRETR), H(LSRECL),
& 478: C 6 H(LXSOC ), H(LXKEF) , H(LNCNTR), HLWCNTR), H(LWCXTY),
& 1X/) 479: C 7 H(LRMIC ), H(LSRMIC), H(LRMICRY), H(LXMIC ), H(LDNFLX),
& 11X ,10(%%%%%%% %% 480: C 7 H(LRMAC ), H(LRMACR), H(LXMAC) ,
go to 9999 481: C 8 H(LDYAC) , H(LRSTR), H(LRSCL), H(LSRSTR), H(LSRSCL),
end if e ), ALLEMAC),H(LTFLH), A(LTFLHS),
C ETALY,A(LIDTAL),NDTALY,H(LETALY),NLETAL,
C DTAL, NETRV, METRV, A(LIETRV), H(LETRV),

O0000000 OO0

NTGEN = NTHIST )), H(P8(3)), H(P8(4)), H(P8(5)), H(P8(6)),
H(P8(9)), H(P8(10)) )
... NGENE : history to be generated in sub-batch
.. NGBAT : remaining history to be processed in a batch
(this should be task shared varible or syncronized on all )-... OPTIMIZATIONGEESMIEN O ARRAY .....
tasks in paralellmodey S P S - - - - ---- - nnnnnmnnnnan
... NHIST1.: histories of current batch (<= NHIST)
.. NDEAD : unused particle in bank

call MEMMEM(

10W, H(LKMEMO), ,H(LMEMZ),NZONE,NMEMO,NBATCH)

NGENE = 0

NGBAT = MIN(NPART - NTGEN, NHIST)
NHIST1 = NGBAT

NGENEO = 0

NDEAD = NBANK

WSUMB = 0.0D0

. C*
503: CC/H#ELSE
504: C  call CPUTM(T1)
505: CC/#ENDIF
: C NBT1 = NBATCH+1

if( JALLZ.eq.0 .or. JONEZ.eq.1 ) goto 2222

whkkkxekkk ALL-ZONE FLIGHT & SEARCH

: CC/#IF PARA(SX* CRA

*

.... SELECT NEXT ACTION (STACK LENGTH CHECK ETC)) ........

1000 continue

ifQVMNT.ne.0) call VMNTRO(2,I0W) . CCHHIF PARA(SX* CRAY¥)

call SELALZ( MACT, NZONE, NBANK, NHIST, NTGEN, NPART ,NGENE, 517: C* call MVPSYNC_UNLOCK(2)
&  H(LNFFL), H(LNNXT), NCOLS, NDEAD ,H(LNBREF),NREFS JREFL, 518: CCHENDIF
& JLATT , H(LNXLT), NLBZ , NCOLP, JNEUT, JPHOT, JTERM ) 519:

if(JVMNT.ne.0) call VMNTR2(2) 520: C if( TCPU.ne.0.0 .and. T1.gt. TCPU*60,
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0000000000000 000000OOOO0O0O0O0O0

0O

write(IOW,7124) NPART,T1,TCPU
go to 9999
end if

586: C* & A(LKLIB1),A(LXLIB1),A(LKLIB2),A(LKLB2S),A(LXLIB2),NNK,NMT,EINCD,
587: C* & A(LCRES),A(LKCRES),H(LSGTAL),MCRES,NSTAL,
588: C* & A(LCXP),A(LCXP),A(LKLBP1),A(LKLBP2),A(LXLBP2),NMTP,EBOTP,ETOPP,

.. SKIP RANDOM NUMBER IF NECESSARY ........

589: C* & H(P1(1)),H(P1(2)),H(P1(3)),H(P1(4)),H(P1(5)),H(P1(6)),H(P1(7)),
590: C* & H(P1(8)),H(P1(9)),H(P1(10)),H(P1(11)),H(P1(12)),H(P1(13)),

591: C* % NGENE , NGENEO ,NBATCH )

ifl NRSKIP.It.0 .or. (NBATCH.eq.0 .and. NRSKIP.gt,
593: CC/# ENDIF

595: CCH#ENDIF

PARTICLES ......... 596: C if(JVMNT.ne.0) call VMNTR2(1)
NTHIST = NTHIST + NGENE

C % NGENE , NGENEO ,NBATCH )

: CC/# ELSE : if(JVMNT.ne.0) call VMNTRO(4, 10\
: Cc*  call SOURCE(IOW,A H,H,IRAND,NTGEN,NBANK,NDEAD, 633: CC/#IF ARGSAVE

: C* & NGROUP,NGP1,NGP2,NZONE,NFBANK,NFBNKO,NFISB,NEST,JBPRNT, 634: C*  call SEARCH( JMEM, NMEMO,H(LKMEN@

: C* & H(LNLOST),NEVENT,NLBZ,NSOUR,NMAT,NREG,NZDA,NSDA, 635: CC/#ELSE

: C* & NMEMS,MCX,MCXP,NUC,NPATOM,NSMIC,H(LXXX),H(LYYY),H(LZZZ),H(LAAA), © Ccall SEARCH(IOW, NBANK.]

: C*
: C*
. C*
: C*
: C*
. C*
: C*
: C*
. C*
: C*
: C*
. C*
: C*
: C*

0O000000000O0O0O

e.0) call VMNTRO(1,I0W), JMEM = NBATCH .LT. NMEMOP

E( NGENE , NGEN

C
C
C
600: C.... MOVE PARTICLES TO NEXT COLLISION OR CROSSING POINT ..............
C
C else if(MACT.eq.1) then

C if(JVMNT.ne.0) call VMNTRO(3,I0W)
604: CC/#IF ARGSAVE
605: C*  call FLIGHT
606: CCHELSE
call FLIGHT( IOW, NBANK,NZONE,NSDA,NZDA,NGROUP,NGP1,NGP2,
608: C N NREG,NRESP,NCOLS,NDEAD,H(LNLOST),

o2}
o
N
(e}

609: C N IRAND,DINF,NEST,NLATT,NLBZ,NMAT,MB,NUC,NSMAC,NSMIC,NEMIC,NSTAL,
610: C B H(LXXX ), HLYYY ), H(LZZZ ), H(LAAA ), H(LBBB ), H(LCCC ),
611: C W ), H(LIGG ), H(LTTT ), H(LLEVL ), H(LLZZ ), H(LLPOS ),
612: C ,
613: C

& A(LKZMAT),A(LKZREG),H(LMEMZN),A(LSDA),A(LKZDA), A(LKZ® 614: C

& A(LIPCEL),A(LXIMP),H(LLSFFL),H(LNFFL),H(LIZFFL),H(LLSDED),
& H(LLSLAT),H(LIZLAT),H(LNXLT),H(LSRCSP),A(LSOUR),A(LENGYB),
& A(LENGPB) A(LTIMEB),A(LWGTF),H(LWSUM),H(LXSOC), ), ALMLBZZ), A(LKLATT), A(LCELSZ),
& H(LNCNTR),H(LWCNTR),EBOT, (LRETR ), H(LRMIC ), H(LRSTR ), H(LNLEAK),

& ETOP,NLENG, H(LXSXV),H(LXAVT),H(LAAVT), H(LEAVT) A(LCX),A(LCX H(LWCNTR), A(LDNZON), A(LLEMIC), H(LIBREG),
& A(LKLIB1),A(LXLIB1), A(LKLIB2), A(LKLB2S),A(LXLIB2),NNK,NMT,EINCD

& A(LCRES),A(LKCRES),H(LSGTAL),MCRES,NSTAL, : H(P6(7) ), H(P6(8) ), H(P6(9) ),
& A(LCXP),A(LCXP),A(LKLBP1),A(LKLBP2),A(LXLBP2),NMTP,EBOTP,§ (P6(13)), H(P6(14)), H(P6(15)),
D NPDET, NPLEN, A(LJPUSD),A(LXPDET),A(LIPDET),A(LIPDT, P6(19)), H(P6(20)), H(P6(21)),

S A(LISPDT),NIMPT, NDIMPT, H(LIMSFL),H(LIMNFL), H(P6(25)), H(P6(26)), H(P6(27)),
S H(LIMZFL),H(LIMDED),H(LIMSLT),H(LIMNLT),H(LIMZLT),

B H(LLZZI), H(LLPOSI),H(LLCRSI),H(LOPTI), H(LPATH), H(LKDETF
B H(LKLSFI),H(LSMACI),H(LMMACI),

& A(LLXYZ),A(LLPWRK),A(LLVSTK), MWVEC, MVSTK, MXREJ,
& H(P1(1)),H(P1(2)),H(P1(3)),H(P1(4)),H(P1(5)),H(P1(6)),H(PL(7)), 2 C ... FNBIMERZ ONE TO ENTER ..o
& H(P1(8)),H(P1(9)),H(P1(10)),H(P1(11)),H(P1(12)),H(P1(13)), [JoRu—

& H(LBBB),H(LCCC),HLWWW),H(LIZZ) H(LIGG),H(LTTT),H(LITT),H(LKLSF),
& H(LEEE),H(LIBREG),H(LIBSPC),H(LSMIC),A(LLMIC),H(LKSPI),H(LMMAC),
& H(LXXXF),H(LYYYF),H(LZZZF),H(LIZZF),H(LEEEF),H(LINUF),H(LLEVL),

& H(LLZZ),H(LLPOS) H(LLCRS),H(LLEVLF) H(LLZZF),H(LLPOSF),

& H(LLCRSF),H(LIBRGF),H(LIBSPF),H(LKLSFF),H(LXIM),

& H(LDBNK),KDBNK,MDBNK,H(LIBNK),KIBNK,MIBNK, A(LMLBZZ),

: C
. C

& A(LKZMAT),A(LKZREG),H(LMEMZN),A(LSDA) A(LKZDA),A(LKZAA), 643: %

& A(LIPCEL),A(LXIMP),H(LLSFFL),H(LNFFL),H(LIZFFL),H(LLSDED), 644: C

& H(LLSLAT),H(LIZLAT),H(LNXLT), 645: C

* A(LKSOUR),A(LISZON),A(LSOUR),A(LPSPAC),A(LPENRG), A(LKENRG), 646: C

* A(LENGYB),A(LENGPB), A(LNSTIM),A(LSTIM),A(LPSTIM),A(LISTIM), 647: C

* A(LNSANG),A(LSANG),A(LSAXIS),A(LPSANG),A(LISANG),A(LIFISM), 648: C IM,H(LNKILD),H(LWKILD),
* ALWGTF),H(LWSUM),H(LXSOC),H(LNCNTR),H(LWCNTRY),EBOT, 649: C , T),H(LNCNTR),H(LWCNTR),
& ETOP,NLENG, H(LXSXV),H(LXAVT),H(LAAVT),H(LEAVT),A(LCX),A(LCX), 650: C W H(P7(1)), H(P7(2)), H(P7(3)), H(P7(4 E) ).H(P7(6)),
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651:
652:
653:
654:
655:
656:
657:
658:
659:
660:
661:
662:
663:
664:
665:
666:
667:
668:
669:
670:
671:

673:
674:
675:
676:
677:
678:
679:
680:
681:
682:
683:
684:
685:
686:
687:
688:
689:
690:
691:
692:
693:
694:
695:
696:
697:
698:
699:
700:
701:
702:
703:
704:

706:
707:

709:
710:
711:
712:
713:

715:

C  WH(P7(7) ), H(P7(8) ),H(P7(9) ),H(P7(10)),H(P7(11 716: % H(LLSFFL), H(LNFFL) , H(LIZFFL), H(LLSCOL), NCOLS
W H(P7(13)),H(P7(14)),H(P7(15)),H(P7(16)),H(P7(17) 717 3 H(LLSDED), NDEAD, NFISB,H(LXXX), H(LYYY) , H(LZZZ) , H(LAAA) ,
W H(P7(19)),H(P7(20)),H(P7(21)),H(P7(22)),H(P7(23)), 718: 4 H(LBBB),H(LCCC),HLWWW),H(LEEE),H(LTTT),H(LITT),H(LXIM),H(LKLSF),
W H(P7(25)),H(P7(26)),H(P7(27)),H(P7(28)),H(P7(29)),H(P 719: 4 H(LIZZ), H(LIGG), H(LLEVL),H(LLZZ), H(LLPOS),H(LLCRS),
% JMEM, NMEMO,H(LKMEMO),H(LMEMC),H(L 720: 5 H(LXXXF),H(LYYYF),H(LZZZF),H(LEEEF),H(LINUF),H(LIZZF),
CIH#ENDIF 721: 6 H(LLEVLF),H(LLZZF),H(LLPOSF),H(LLCRSF),
if(QVMNT.ne.0) call VMNTR2(4) 722: 6 H(LIBREG),H(LIBSPC),H(LIBRGF),H(LIBSPF),
723 B H(LDBNK),KDBNK,MDBNK, H(LIBNK),KIBNK,MIBNK, H(LFLCL),H(LRECL),
..................................... 724: 7 H(LNCLSN),H(LWCLSN),H(LNABSB),H(LWABSB),H(LNECUT),H(LWECUT),

7 H(LNKILD),H(LWKILD),H(LNSURV),H(LWSURV), H(LNSPLT),H(LWSPLT),
8 H(LNCNTR),H(LWCNTR),H(LRMIC),H(LDNFLX),H(LRSCL ),

eq.3) then

Cc
C C
C C
Cc Cc
C C
C C
Cc Cc
C C
C.. C
C Cc
C C
C if(JQVMNT.ne.0) call VI 727: C 9 H(P3(1)), H(P3(2)), H(P3(3)) , H(P3(4)), H(P3(5)) , H(P3(6)),
Cc ne.0 ) then 728: C 9 H(P3(7)), H(P3(8)), H(P3(9)), H(P3(10)), H(P3(11)), H(P3(12)),
C 729: C 9 H(P3(13)),H(P3(14)),H(P3(15)),H(P3(16)), H(P3(17)), H(P3(18)),
C B (LBBB) , H(LCCC) , 730: C A H(P3(19)),H(P3(20)),H(P3(21)),H(P3(22)), H(P3(23)), H(P3(24)),
C B , H(LTTT) , H(LITT), 731: C AH(P3(25))
C B 732: CCH#ENDIF
C B 733: C if(JVMNT.ne.0) call VMNTR2(5)
C B 734: C
C B 735: C .... REFLECTION .....ccoociiiiiiiciiiieenee
C B 736: C
C G 737: C else if(MACT.eq.4) then
Cc S 738: C if(QVMNT.ne.0) call VMNTRO(6,I0W)
Cc S 739: C call MIRROR( JMNTR, JDEBG, JVMNT, JLATT,
cC w 740: C N NBANK, NREFS, NSDA, IRAND, NLBZ, NZONE,
CcC W 741: C B H(LXXX ), HLYYY ), H(LZZZ ), H(LAAA ), H(LBBB ), H(LCCC ),
cC w 742: C BH ,
cC w 743: C , HLWCNTR), H(LLSFFL), H(LNFFL ), H(LIZFFL),
cC w 744: C (LNNXT ), H(LIZNXT),
cC w : SREF), H(LIZREF), H(LNBREF), A(LSDA ), A(LKKREF),
C W  H(PC(37)),H(PC(38)),H(PC(39)),H(PC(40)),H(PC(41)),H(PC(42)), ; ,
C W  H(PC(43)),H(PC(44)),H(PC(45)),H(PC(46)),H(PC(47)) )
C end if 4(7) ), H(P4(8) ), H(P4(9) ), H(P4(10)),
CC/#IF ARGSAVE 4(13)), H(P4(14)), H(P4(15)), H(P4(16)),
Cc* call NEUTR( , 9)), H(P4(20)), H(P4(21)), H(P4(22))
C* 2 H(LLSFFL), H(LNFFL) , H(LIZFFL), H(LLSCOL), NCOLS , W H(P4(23)) )
C* 3 H(LLSDED), NDEAD, NFISB,H(LXXX), H(LYYY) , H(LZZZ) , if(Jv all VMNTR2(6)
C* 4 H(LBBB),H(LCCC),H(LWWW),H(LEEE),H(LTTT),H(LITT),HLXIM), H(ASESEE = = PO - ------------------nnncmmmneceeo . - - ooooooe
C* 4 H(LIZZ), H(LIGG), H(LLEVL),H(LLZZ), H(LLPOS),H(LLCRS), ATTICE SEARCH .............. Q...
C* 5 H(LXXXF),H(LYYYF),H(LZZZF),H(LEEEF),H(LINUF),H(LIZZF),
C* 6 H(LLEVLF),H(LLZZF),H(LLPOSF),H(LLCRSF),
C* 6 H(LIBREG),H(LIBSPC),H(LIBRGF),H(LIBSPF), C if(JVMNT.ne.0) call VMNTRO(7,I0W)
C* B H(LDBNK),KDBNK,MDBNK,H(LIBNK),KIBNK,MIBNK, Cc E(IOW, JDEBG ,JVMNT,JTLLT,JHLAT,H(LNLOST),
C* 7 H(LFLCL),H(LRECL), C ONE,NLATT,NCELL,NLBZ,NEST,NSPACE,NUNV,DEPS,
C* 7 H(LNCLSN),H(LWCLSN),H(LNABSB),H(LWABSB),H(LNECUT),H(LWECUT), C YY),H(LZZZ),H(LAAA),H(LBBB),H(LCCC),H(LIZZ),H(LLEVL),
C* 7 H(LNKILD),H(LWKILD),H(LNSURV),H(LWSURV),H(LNSPLT),H(LWSPLT), Cc
C* 8 H(LNCNTR),H(LWCNTR),H(LRMIC),H(LDNFLX),H(LRSCL ), C
C* 9 H(P3(1)), H(P3(2)), H(P3(3)) , H(P3(4)), H(P3(5)) , H(P3(6)), C
C* 9 H(P3(7)), H(P3(8)), H(P3(9)), H(P3(10)), H(P3(11)), H(P3(12)), Cc
C* 9 H(P3(13)),H(P3(14)),H(P3(15)),H(P3(16)), H(P3(17)), H(P3(18)), : C
C* A H(P3(19)),H(P3(20)),H(P3(21)),H(P3(22)), H(P3(23)), H(P3(24)), : C
C* AH(P3(25))) : C
CC/H#ELSE e

C

O000000000O0

call NEUTR( IOW, NGROUP,NGP1,NGP2,NZONE,NMAT,NREG,NTIME,NRESP,
NBANK,NFBANK,NFBNKO,

BANKP,NEVENT, NEST, NUC,NNK,NMT, MB,NSMAC,NSMIC, NSTAL, MCX,
A(LKZMAT), A(LKZREG), A(LXIMP), A(LWKIL),

A(LWSRV), A(LWGTF), A(LWGTFI), ALWGTP), A(LWTIME),WLLIM, MXPGEN,
A(LRESP), ETOP, EBOT, ETHMAX, AMLIM, EWCUT,

A(LENGYB), A(LCX) , A(LKLIB1), A(LXLIB1), A(LKLIB2),

A(LKLB2S), A(LXLIB2), H(LSMAC ), A(LLMAC ), H(LKMAC ),

H(LMMAC ), H(LSMIC ), A(LLMIC ), H(LKSPI ), H(LSGTAL), IRAND,
NPATOM,NMTP,ETOPP, EBOTP, A(LENGPB),

A(LCXP), MCXP, A(LKLBP1),A(LKLBP2),A(LXLBP2),

B A(LDNZON), A(LLEMIC), NEMIC, A(LCRES ), A(LKCRES), MCRES,

H(LXXX) HLYYY),
H(LEEE) , HLWWW) ,
H(LLEVL), H(LLZZ) , H(LLP
H(LDBNK), KDBNK , MDBN IBNK , MIBNK ,
KDBNK(0), KIBNK(0), H(LNCNTR
H(LLZZ1), H(LLPOSI),H(LLCRSI),

B) , H(LCCC)
TT) , HLITT) ,

*POOONO AR

O0000004
0w ww i
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781:
782:
783:
784:
785:
786:
787:

814:
815:
816:
817:
818:
819:
820:
821:
822:
823:
824:
825:

827:
828:
829:
830:
831:
832:
833:
834:
835:
836:
837:
838:
839:
840:
841:
842:
843:

845:

. C

CI#ENDIF

C B H(LOPTI), H(LPATH), H(LKDETP),H(LKLSFIy H(LMMACI),
C G  A(LKZMAT)A(LKZREG),A(LTIMEB)A(LXPDET), A(LIPDT2),
C S A(LENGYB),A(LIPUSD)H(LIMSFL),H(LIMNFL),H({

C S H(LIMDED)H(LIMSLT),H(LIMZLT),H(LIMNLT),

C W H(PG(1) HPG(2)) H(PG(3)) ,H(PG(4)) H(PG(5)) H

C W H(PG(7)) H(PG(8)) ,H(PG(9)) ,H(PG(10)),H(PG(11

cw

c w

cw

cw (PG(36)),

c w H(PG(42)),
cw

c

CCI#IF

c* SH(LI '"NCOLP,H(LLSDED),NDEAD,
C* B H(LX BB),H(LCCC),

C* BH(LW! (LXIM),H(LKLSF),H(LIZZ),H(LIG
C* BH(LLEVL),

C* B H(LDBNK),KD

C* TH(LFLCL),H(LRECL),

C* T H(LNECUT),H(LWECUT),H(LNKILD),H(LWKILD),

C* T H(LNSPLT),H(LWSPLT),H(LNCNTR),H(LWC

C* TH(LRSCL),

C* W H(PP(1)),H(PP(2)),H(PP(3)).H(PR

C* W H(PP(7)),H(PP(8)),H(PP(9)),¥

C* W H(PP(13)),H(PP(14)),H(PP(15))! YH(PP(17)),H(PP

C* W H(PP(19)),H(PP(20)),H(PP(21)),H®PP(22)),H(PP(23)),H(PP (2%
: C* W H(PP(25)),H(PP(26)),H(PP(27)),H(PP(28)),H(PP(29)) )
: CCIHELSE

call PHOTR( IOW,IRAND,
NGROUP,NZONE,NMAT,NREG,NTIME,NRESP,NBANK,BANKP, NEVE

NGP1, NGP2, NEST,NUC,NMTP,NPATOM,MB,NSMAC,NSMIC, NSTAL,
NEE , MTOP,
A(LKZMAT), A(LKZREG),A(LXIMP), A(LWKIL), A(LWSRV), A(LWTIME),
A(LRESP),

A(LCXP),A(LCXP),MCXP ,A(LKLBP1),A(LXLBP1),A(LKLBP2),A(LXLH
H(LSMAC),A(LLMAC),H(LKMAC),H(LMMAC),H(LSMIC),A(LLMIC),
H(LKSPI),H(LSGTAL), ETOPP, EBOTP ,A(LENGPB)A(LDNZO
A(LXLBE1),A(LEEL),A(LPBT),A(LRKT),A(LEBT),A(LEBTP),A(LIEH
A(LWWAG),A(LEEDG),A(LEEEK),

A(LLEMIC), NEMIC, A(LCRES), A(LKCRES), MCRES,
% H(LLSFFL),H(LNFFL),H(LIZFFL),H(LLSCLP),NCOLP,H(LLSDED),NDEAD,
B H(LXXX),H(LYYY),H(LZZZ),H(LAAA),H(LBBB),H(LCCC),

B H(LWWW),H(LEEE),H(LTTT),H(LITT),H(LXIM),H(LKLSF),H(LIZZ) H(LIGG),
B H(LLEVL),H(LLZZ),H(LLPOS) H(LLCRS), H(LIBREG), H(LIBSPC),
B H(LDBNK),KDBNK,MDBNK, H(LIBNK),KIBNK,MIBNK,

T H(LFLCL),H(LRECL),H(LNCLSN),H(LWCLSN),H(LNABSB),H(LWABSB),

T H(LNECUT),H(LWECUT),H(LNKILD),H(LWKILD),H(LNSURV), HLWSURV),
T H(LNSPLT),H(LWSPLT),H(LNCNTR),H(LWCNTR),H(LRMIC),H(LDNFLX),
T H(LRSCL),

W H(PP(1)),H(PP(2)),H(PP(3)),H(PP(4)),H(PP(5)),H(PP(E)),

W H(PP(7)),H(PP(8)),H(PP(9)),H(PP(10)),H(PP(11)),H(PP(12)),
W H(PP(13)),H(PP(14)),H(PP(15)),H(PP(16)),H(PP(17)),H(PP(18)),
W H(PP(19)),H(PP(20)),H(PP(21)),H(PP(22)),H(PP(23)),H(PP(24)),
W H(PP(25)),H(PP(26)),H(PP(27)),H(PP(28)),H(PP(29)) )

XXXXXXA4zz2z

if(QVMNT.ne.0) call VMNTR2(12)

else if(MACT.eq.99) then

... TAKE SUMMATION OF TALLY ARRAYS EXEPT FOR INITIAL BATCH

[eXeXeXeXoNeReNeNoeNoNoNoNoNoNeNoNoNoNoNoRoNe e NoNoNoNo NN Ne Ne NN Q]

call TALSUM( IOW, A, H, CHA,NBATCH, NSKIP, NBPINT, JBPRNT,

846:

892:
893:
894:
895:
896:
: CIHENDIF

905:
906:
907:
908:
909:
910:

O0000000000000000O00O00O0O00O00OOOO0

: CHELSE

C

C/#IF PARA(SX* CRAY*)

*

3 NGROUP,NGP1,NGP2,NPKIND,NREG,NRESP,NGENEO, NUC, NEMIC, NEMAC,

4NSTAL, NFISB , NEVENT, NTREG, A(LIPTRG), A(LLPTRG),
5 H(LWSUM), H(LWLEK) , H(LFLTR ), H(LFLCL),

6 H(LSFLTR), H(LSFLCL), A(LRESP), H(LSRETR), H(LSRECL),
6 H(LXSOC ), H(LXKEF) , H(LNCNTR), H(LWCNTR), H(LWCXTY),
7 H(LRMIC ), H(LSRMIC), H(LRMICRY), H(LXMIC ), H(LDNFLX),
7 H(LRMAC ), H(LRMACR), H(LXMAC) ,

8 H(LDMAC) , H(LRSTR), H(LRSCL), H(LSRSTR), H(LSRSCL),
8 A(LLEMIC), A(LLEMAC),H(LTFLH), A(LTFLHS),

T H(LIETAL),NETALY A(LIDTAL),NDTALY,H(LETALY),NLETAL,
T H(LDTALY),NLDTAL, NETRV, METRV, A(LIETRV), H(LETRV),
W H(P8(1)), H(P8(2)), H(P8(3)), H(P8(4)), H(P8(5)), H(P8(6)),

W H(P8(7)), H(P8(8)), H(P8(9)), H(P8(10)) )

if(NBATCH.le. NMEMOP) then
call MEMMEM(

& IOW, H(LKMEMO),H(LMEMC),H(LMEMZ),NZONE,NMEMO,NBATCH)

end if
goto 9999
end if

goto 1000

call TSECND(T1)

call CPUTM(T1)

ge for starting batch ...

write(IOW, Y060) IDTASK, NBT1, T1, TE1
if(JTLST.ne.0) write(IOTL) 'BATCH ', NBT1

call MVPSYNC_UNLOCK(2)

gth check etc.) ........

),

E, NGENEO, NGBAT,
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988: & H(P1(16)),H(P1(17)),H(P1(18)),H(P1(19)),
................................................ 989: & A(LCXP1),H(LSMICP),

911: C 976: & A(LCRES),A(LKCRES),H(LSGTAL),MCRES,
912 Covoveereeeeeeeeeeeeee e 977: &A(LCXP) A(LCXP),A(LKLBP1),A(LKLBP2),A(LXLBP2),NMTP,
913: C MACT =0 : Generate next batch of particles (sub-batch) 978: NPDET, NPLEN, A(LJPUSD)A(LXPDET),A(LIPDET),A(LIPDT2),
914: C  =1:Free flight 979: s A(LISPDT),NIMPT, NDIMPT, H(LIMSFL),H(LIMNFL),
915: C  =2: Next zone search 980: S H(LIMZFL),H(LIMDED),H(LIMSLT),H(LIMNLT),H(LIMZLT),
916: ¢ =3: Collision (Neutron) 981: B H(LLZZI), H(LLPOSI),H(LLCRSI),H(LOPTI), H(LPATH), H(LKDETP),
917: C = 982: B H(LKLSFI),H(LSMACI),H(LMMACI),
918: C 983: & A(LLXYZ),A(LLPWRK),A(LLVSTK),MWVEC,MVSTK,MXREJ,
919: C 984: & H(P1(1)),H(P1(2)),H(P1(3)),H(P1(4)),H(P1(5)),H(P1(6)),H(P1(7)),
920: C 985: & H(P1(8)),H(P1(9)),H(P1(10)),H(P1(11)),H(P1(12)),H(P1(13)),
921: C 986: & H(P1(14)),H(P1(15)),NGENE,NGENEO,NHIST1,NGBAT,H(LIFISB),WFFACT,
922: C 987: & H(LRNU), WSUMB,
C
C
C

925: 990: & NPTDS, H(LWWD), H(LWDO), HLWCTRP),

926: 991: & H(LWWD2), NPTCS, H(LWWR), H(LWRO),

927: 992: & H(LWWT), H(LWTO),H(LWTOA),H(LWTOB), NUCPT,

928: Comrmm e ———————— 993: & NGSP, H(LWSD), NTPT, H(P1(23)), H(LWSC), H(P1(24)), NORDDS,

929: C .... SKIP RAND O NEIISERNENESES'S ARY ........ 994: & NOPSDS,

930: Commmmmmmmmmmmmo oo~ oo 995: & H(LIMTF), H(P1(25)), H(P1(26)),

931: if (NGENEO.eq.0 ) then 996: c##<2007/03/14:PN3:PN4:

932: if( NRSKIP.It.0 .or. (NBATCH.eq.0 .and. NRSKIP, 997: & NUCPN, NUCPNI, NSMICPN, MCXPN, NUC_MAX, H(LSMICPN), NMTPN,
933: call RSKIP(NRSKIP, IRAND) 998: & A(LCXPN), A(LCXPN), A(LKLBPN1), A(LKLBPN2), A(LXLBPN1), EBOTLPN,
934: end if 999: & H(LKPNFG),

935: end if 1000: c##>

936: C :

937: C ... GENERATE PARTICLES ......... :  H(LWBO0),H(LWSB),H(P1(22)),NPTBE,

938: C : (LWBDO),H(LWSBD),H(P1(21)),

939: if(JVMNT.ne.0) call VMNTRO(1,I0W) : WLDO),H(LWSLD),H(P1(20)))

940: C/#IF ARGSAVE

941:

942: Cl# IF SOURCE(NEW)

943:

944: * call SOURCE( NGENE,NGENEO,NHIST1,NGBAT,H(LIFISB),WFFACT, call SOURCE(l AND,NTGEN,NBANK,NDEAD,

945: * & H(LRNU), WSUMB ) & NGROUP,NGP1, E,NFBANK,NFBNKO,NFISB,NEST,JBPRNT,
946: Cl# ELSE UR,NMAT,NREG,NZDA ,NSDA,NMEMS,MCX,MCXP,
947:

948: * call SOURCE( NGENE,NGENEO,NBATCH,WSUMB )
949:

950: C/# ENDIF

951: C/#ELSE

952: : ,

953: C/# IF SOURCE(NEW) :  KDBNK,MDBNK,H(LIBNK),KIBNK,MIBNK, A(LMLBZZ),
954: (LKZREG),H(LMEMZN),A(LSDA),A(LKZDA),A(LKZAA),
955: call SOURCE(IOW,AH,H, XIMP),H(LLSFFL),H(LNFFL),H(LIZFFL),H(LLSDED),

956: N NTGEN, NDEAD, NFISB, JBPRNT, H(LNLOST), NEVENT, NMKREG,

957: X MCX,MCXP, NUC,NPATOM,NSMIC,

958: & H(LXXX),H(LYYY),H(LZZZ),H(LAAA),H(LBBB),H(LCCC),H(LWWW),H(LKKP),
959: & H(LIZZ)H(LIGG),H(LTTT),H(LITT),H(LKLSF),

960: & H(LEEE),H(LIBREG),H(LIBSPC),H(LSMIC),A(LLMIC),H(LKSPI),H(LMMAC),
961: & H(LXXXF),H(LYYYF),H(LZZZF),H(LIZZF),H(LEEEF),H(LINUF),H(LLEVL),
962: & H(LLZZ),H(LLPOS),H(LLCRS),H(LLEVLF),H(LLZZF),H(LLPOSF),

963: & H(LLCRSF),H(LIBRGF),H(LIBSPF),H(LKLSFF),H(LXIM),

964: & H(LDBNK),KDBNK,MDBNK,H(LIBNK),KIBNK,MIBNK,

965 & H(LDFBK),KDFBK,MDFBK,H(LIFBK),KIFBK,MIFBK,

966: & A(LMLBZZ),

967: & A(LKZMAT),A(LKZREG),H(LMEMZN),A(LSDA),A(LKZDA),A(LKZAA),

968: & A(LIPCEL),A(LLTYP),A(LXIMP),

969: & H(LLSFFL),H(LNFFL),H(LIZFFL),H(LLSDED),

970: & H(LLSLAT),H(LIZLAT),H(LNXLT),H(LSRCSP),A(LSOUR),

971: & A(LENGYB)A(LTIMEB)A(LWGTF),H(LWSUM),H(LXSOC), :
972 & H(LNCNTR),H(LWCNTR),EBOTX,ETOPX,H(LXSXV), : CIHENDIF
973: & H(LXAVT),H(LAAVT),H(LEAVT),NNCST, A(LINCST), 1038: if(JVMNT.ne.0) ca
974: & A(LCX),A(LCX), 1039: NTHIST = NTHIST + NGENE
975: & A(LKLIB1),A(LXLIB1),A(LKLIB2),A(LKLB2S),A(LXLIB2),NNK,NMT,EINCD, 1040: JMEM = NBATCH .LT. NMEMOP

& A(LCX),A(LCX),
& A(LKLIB1),A(LXLI MT,EINCD,
& A(LCRES),A
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1041:
1042:
1043:
1044:
1045:
1046:
1047:
1048:
1049:
1050:
1051:
1052:
1053:
1054:
1055:
1056:
1057:
1058:
1059:
1060:
1061:
1062:
1063:
1064:
1065:
1066:
1067:
1068:
1069:
1070:
1071:
1072:
1073:
1074:
1075:
1076:
1077:
1078:
1079:
1080:
1081:
1082:
1083:
1084:
1085:
1086:
1087:
1088:
1089:
1090:
1091:
1092:
1093:
1094:
1095:
1096:
1097:
1098:
1099:
1100:
1101:
1102:
1103:
1104:
1105:

C
C
C << Free flight >>

C .... MOVE PARTICLES TO NEXT COLLISION OR CROSSINCYGEINER. ........
C
C
else if( MACT.eq.1) then
if(QVMNT.ne.0) call VMNTRO(3,10
CI#IF AR
c##<2007/03/1
* & H(LRNU))
CH#t>
CHELSE
call FLIONE(IOW,NDEAD,NCOLS,NCOLP,H(LNLQ,
N NKTCSP,MB,NSMAC,NSMIC,NEMIC,NEVE
N H(LXXX),H(LYYY),H(LZZZ),H(LAAA),H
B H(LKKP),H(LIZZ),H(LEEE),H(LIG
B H(LLPOS),H(LLCRS),H(LKLSF)S
B H(LKMAC),H(LMMAC),H(LSMIC),A
B H(LDBNK),KDBNK,MDBNK,H(LIBNKY!
M A(LLPDEN),A(LINUCT),A(LDENST),H(LDNFLX),
M A(LLPDNP),A(LIATMT),A(LDNSTP),H(LLSFFL),H(LNFFL ), H(LIZFF
S H(LLSCOL),H(LLSCLP),H(LLSSRC),H(LNNXT ),H(LIZNXT), H(LLSDED
G A(LSDA),A(LKZMAT),A(LKZREG),A(LKSPSU),A(LKTCSP),
G A(LKZDA),A(LKZAA),A(LDALT),A(LKDALT),
G A(LNVLAT),A(LSZLAT),A(LIPLAT),A(LIPCEL),A(LKSLAT),A(LLTYP)),
G A(LMLBZZ),A(LKZLBZ),A(LKCELL),A(LICTYP),A(LKLATT),A(LCELSZ),
G A(LPNND) ,A(LKNND) ,A(LPPPF) ,A(LKPPF) ,
T A(LUDTRG),A(LIDTAL),A(LJTEVE),A(LLTEVE),A(LKTEVE),NTEVE,
T A(LPSALP),A(LPSXYZ),H(LDTALY),A(LRESP),H(LFLTR),H(LRETR),
T H(LRMIC),H(LRSTR), H(LTFLH), H(LNCNTR),H(LWCNTR),
T A(LDNZON),A(LLEMIC),A(LTIMEB),NMKREG,A(LMKREG),
T NTSRF,A(LKTSRF),A(LITSRF),A(LIDSRF),A(LANGLB),NANGLE,
T A(LENGYB),H(LDNFLXSM),H(LRMICSM),
& A(LCX), A(LKLIB1), A(LKLIB2), A(LXLIB1), A(LXLIB2),
& A(LCXP), A(LKLBP1), A(LKLBP2), A(LXLBP2),
W H(PO(1) ),H(P0(2) ),H(PO(3) ),H(P0(4) ),H(PO(5) ),H(PO(6 )),
W H(PO(7 )),H(PO(8 )),H(PO(9 )),H(P0(10)),H(P0(11)),H(P0(12)),
W H(P0(13)),H(P0(14)),H(P0(15)),H(P0(16)),H(P0(17)),H(P0(18)),
W H(P0(19)),H(P0(20)),H(P0(21)),H(P0(22)),H(P0(23)),H(P0(24)),
W H(P0(25)),H(P0(26)),H(P0(27)),H(P0(28)),H(P0(29)),H(P0(30)),
W H(P0(31)),H(P0(32)),H(P0(33)),H(P0(34)),H(P0(35)),H(P0(36)),
W H(P0(37)),H(P0(38)),H(P0(39)),H(P0(43)),H(P0(44)),
¢ &MZONE)
& MZONE,
& H(P0(40)),H(P0(41)),H(P0(42)),
& H(LSMICP),H(LSMACP),
& NPTDS,H(LWWD),A(LIJPTTR),A(LJPTNU),NPTCS,H(LWWR),MAXDA,A(LDELA),
& H(LWWT),NUCPT,A(LMNUC),NGSP,H(LWSC), NORDDS,
c+beffl
& H(LRNU), NEBEF, H(LWCBEF),
c-beffl
Cc##<2007/03/14:PN3:PN4:

& NSMICPN, NUC_MAX, H(LSMICPN), A(LNATMT), A(LMNUCPN), A(LLPIDPN),
& A(LIZTBPN), A(LDNSTPN), A(LMNEUTPN), NNCSTPN, A(LINCSTPN),

& NMTMPN, A(LMTMPN), NSTALY, H(LNTCUT), H(LWTCUT), A(LCXPN),

& A(LKLBPN1), A(LKLBPN2), A(LXLBPN1), H(LKPNFG),

1164:
1165:
1166:
1167:
1168:
1169:
1170:

e
: C << Next zone search >>

: C.... FIND NEXT ZONE TO ENTER .....ccoviiiiiiiiinns
. C

. CI#IF ARGSAVE
% call SEAONE( MZONE, JMEM, H(LKMEMO),H(LMEMC),H(LMEMZ))
. CHELSE

CH#>
& NPTBE, H(LWWLD)) ! lambda

. CHENDIF

ifJVMNT.ne.0) call VMNTR2(3)

else if( MACT.eq.2 ) then
if(JVMNT.ne.0) call VMNTRO(4,I0W)

call SEAONE(IOW,A,CHA,IDEFER,

N H(LNLOST),NDEAD,NEVENT,DEPS,NSMAC,NSMIC,MB,NUC,NMKREG,

B H(LXXX),H(LYYY),H(LZZZ),H(LAAA),H(LBBB),H(LCCC),H(LWWW),H(LKKP),

B H(LIZZ),H(LIGG),H(LTTT),H(LITT),H(LKLSF),H(LEEE),H(LXIM),

B H(LSMAC), H(LSMIC), H(LSGTAL), H(LKMAC ), H(LMMAC ), H(LKSP!I ),

B H(LLEVL ), H(LLZZ ), H(LLPOS ), H(LLCRS ), H(LIBREG),H(LIBSPC),

B H(LDBNK),KDBNK,MDBNK,H(LIBNK),KIBNK,MIBNK,

S H(LLSFFL), H(LNFFL ), H(LIZFFL), H(LLSSRC), H(LNNXT ), H(LIZNXT),

S H(LLSDED), H(LLSREF), H(LISREF), H(LIZREF), H(LNBREF), A(LKSREF),

S H(LLSLAT), H(LIZLAT), H(LNXLT),

G A(LSDA ), A(LKZMAT), A(LKZREG), A(LKZDA ), A(LKZAA ), A(LKSFBD),

G A(LKCELL), A(LIPCEL), A(LMLBZZ), A(LISUSP), A(LMKREG),

P), A(LWKIL), A(LWSRV), A(LWTIME), WLLIM,

, HILWKILD), H(LNSURV),
H(LNSPLT), H(LWSPLT), H(LNCNTR), H(LWCNTR),

IDTAL),A(LJITEVE), A(LLTEVE),A(LKTEVE),NTEVE,

H(P2(3) ), H(P2(4) ), H(P2(5) ), H(P2(6)),

(P2(9)), H(P2(10)), H(P2(11)), H(P2(12)),

, HLKMEMO),H(LMEMC),H(LMEMZ),
CPN), H(LKPNFG), ! photonuc

NORDDS, NOPSDS, I pert
BD),H(LWSBD),H(LWWLD),H(LWSLD),

ifJVMNT.ne.0) call VMNTR2(4)

(NEUTRON) ..o

else if(

eg. 3) then
if(JVMNT.ne.0) call VMNTRO(5,I0W,
if (JPTDT.ne.0 ) then
call NXTNR( IOW, A, H, H(LLSCOL),
H(LXXX) , H(LYYY) , H(LZZZ) ,
H(LEEE) , HLWWW) , H(L
H(LLEVL), H(LLZZ) ,

PDET),A(LIPDT2),
ZFL),

PC(23)),H(PC(24)),

H(PC(25)),H(PC(26)),H(PC(27)),
H(PC(31)),H(PC(32)),H(PC(33)),H

(PC(35)),H(PC(36)),

DS, NPTCS, NGSP, H(LWWD), H(LWWD2), ! pert
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1171:
1172:
1173:
1174:
1175:
1176:
1177:
1178:
1179:
1180:
1181:
1182:
1183:
1184:
1185:
1186:

T C##<2007/03/14:PN4:
T CH#r
: * A H(P3(25)),H(P3(26)),H(P3(34)) )

W H(PC(37)),H(PC(38)),H(PC(39)),H(PC(40)),H(
W H(PC(43)),H(PC(44)),H(PC(45)),H(PC(46)),H(PC
W H(PC(48)) ) ! photonuc
end if
C/#IF ARGSAVE
call NEUTR(
2 H(LLSEFL), H(LNFFL) , H(LIZFFL), H(LLSCOL), NCO,

T H(LDTALY),H(LRNU),
9 H(P3(1)), H(P3(2)), H(P3(3)) , H(P3(4)), H(P3

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

A H(P3(19)),H(P3(20)),H(P3(21)),

A H(P3(25)),H(P3(26)) )

call NEUTR( IOW ,NPKIND,NGROUP,NZONE,NMAT,NREG,NTIME,NRE
NBANK,NFBANK,NFBNKO,

BANKP,NEVENT, NEST, NUC,NNK,NMT, MB, NSMAC, NSMIC, NSTAL,
A(LKZMAT), A(LKZREG), A(LXIMP), A(LWKIL), A(LWSRYV),
A(LWGTF), A(LWGTFI), ALWGTP), ALWTIME),WLLIM, MXPGEN,
A(LRESP), ETOP, EBOT, ETHMAX, AMLIM, EWCUT,
A(LENGYB),NNCST,A(LINCST),A(LCX),A(LKLIB1),A(LXLIB1),A(LKLI
A(LKLB2S), A(LXLIB2), H(LSMAC ), A(LLMAC ), H(LKMAC ),
H(LMMAC ), H(LSMIC ), A(LLMIC ), H(LKSPI ), H(LSGTAL),
A NPATOM,NMTP,ETOPP,EBOTP,

* A(LCXP), MCXP, A(LKLBP1),A(LKLBP2),A(LXLBP2),A(LDNZON),
* A(LLEMIC),NEMIC,A(LCRES),A(LKCRES),MCRES NMKREG, A(LMKREG),
% H(LLSFFL), H(LNFFL) , H(LIZFFL), H(LLSCOL), NCOLS

3 H(LLSDED), NDEAD, NFISB,H(LXXX), H(LYYY) , H(LZZZ) , H(LAAA) ,

4 H(LBBB),H(LCCC),H(LWWW),H(LEEE), H(LTTT),H(LITT),H(LXIM),H(LKLSF),
4 H(LKKP),H(LIZZ), H(LIGG), H(LLEVL),H(LLZZ), H(LLPOS),H(LLCRS),

5 H(LXXXF),H(LYYYF),H(LZZZF),H(LEEEF),H(LINUF),H(LIZZF),

6 H(LLEVLF),H(LLZZF),H(LLPOSF),H(LLCRSF),

6 H(LIBREG),H(LIBSPC),H(LIBRGF),H(LIBSPF),

B H(LDBNK),KDBNK,MDBNK,H(LIBNK),KIBNK,MIBNK,

B H(LDFBK),KDFBK,MDFBK,H(LIFBK),KIFBK, MIFBK,

7 H(LFLCL),H(LRECL),

7 H(LNCLSN),H(LWCLSN),H(LNABSB),H(LWABSB),H(LNECUT),H(LWECUT),
7 H(LNKILD),H(LWKILD),H(LNSURV),H(LWSURV),H(LNSPLT),H(LWSPLT),

8 H(LNCNTR),H(LWCNTR),H(LRMIC),H(LDNFLX),H(LRSCL ),

& KYPOS, H(LDNFLXSM),H(LRMICSM),H(LRMIMU),H(LWMIMU), ! scat-mtx
T A(LJDTRG),A(LIDTAL) A(LJTEVE) A(LLTEVE) A(LKTEVE),NTEVE,

T H(LDTALY),H(LRNU),

9 H(P3(1)), H(P3(2)), H(P3(3)) , H(P3(4)), H(P3(5)) , H(P3(6)),

9 H(P3(7)), H(P3(8)), H(P3(9)), H(P3(10)), H(P3(11)), H(P3(12)),

9 H(P3(13)),H(P3(14)),H(P3(15)),H(P3(16)), H(P3(17)), H(P3(18)),

A H(P3(19)),H(P3(20)),H(P3(21)),H(P3(22)), H(P3(23)), H(P3(24)),

A H(P3(25)),H(P3(26)),

& H(P3(27)),H(P3(28)),H(P3(29)), H(P3(30)),

©0o~NO O U

IRAN

! pert

1236: & A(LCXP1),H(LSMICP),H(LSMACP), I pert

1237: & NPTDS, H(LWWD), H(LWDO), H(LWCTRP), H(LWDOA), H(LWDOB), ! pert
1238: & NBATCH, NSKIP, A(LJPTTR), A(LJPTNU), H(LWWD2), NPTCS, H(LWWR), ! pert
1239: & H(LWRO0), H(LWROA), MAXDA, A(LDELA), | pert

1240: & H(LWWT),H(LWTO),H(LWTOA),H(LWTOB) ,NUCPT, ! pert

1241: & A(LMNUC), A(LLPDEN), A(LINUCT), A(LDENST), H(P3(31)), ! pert

1242: & H(P3(32)), H(P3(33)), | pert

1243: & NGSP, H(LWSD), H(LWSC), NOCS, NTPT, NORDDS, NOPSDS, ! pert

1244: & H(LIMTF), NEBEF, H(LWCBEF), H(P3(35)), H(P3(36)), H(P3(37)), ! beff

1245: & NUC_MAX, TCUT, A(LTIMEB), NNCSTPN, A(LINCSTPN), NMTMPN,

1246: & A(LMTMPN), NSTALY, NUCPN, NUCPNI, NMTPN, NSMICPN, MCXPN,

1247: & A(LCXPN), A(LKLBPN1), A(LKLBPN2), A(LXLBPN1), H(LSMICPN), ! photo-nuc
1248: & EBOTLPN, KPNPRD, H(LKPNFG), H(P3(34)), | photo-nuc

1249: & H(LWWB), H(LWBO), H(LWSB), NPTBE, | beff

1250: & H(LWWBD), H(LWBDO), H(LWSBD), H(LWWLD), H(LWLDO), H(LWSLD), ! beff
1251: & IOTL) ! time-list

1252: C/HENDIF

1253: if(JQVMNT.ne.0) call VMNTR2(5)

1254: C

1255: C << reflective boundary condition >>

1256: C .... REFLECTION ....cccoiiiiiiiiiieciiciiceies

1257: C

1258: else if( MACT.eq.5 ) then

1259: if(QVMNT.ne.0) call VMNTRO(6,10W)

1260: call MIRROR( JMNTR, JDEBG, JVMNT, JLATT,

N NBAQK, NREFS, NSDA, IRAND, NLBZ, NZONE,
CH(LYYY ), H(LZZZ ), H(LAAA ), H(LBBB ), H(LCCC ),
H(LIZZ ), H(LIBNK),KIBNK,MIBNK,
LWCNTR), H(LLSFFL), H(LNFFL ), H(LIZFFL),
NXT ), H(LIZNXT),
EF), H(LIZREF), H(LNBREF), A(LSDA ), A(LKKREF),
H(LNXLT ), A(LMLBZZ),

4(3) ), H(P4(4) ),
) ), H(P4(8) ), H(P4(9) ), H(P4(10)),

ifJVMNT.ne.0) call VMNTRO(7,I0W)
EBG ,JVMNT JTLLT,JHLAT JFISX,H(LNLOST),

B H(LKLSF), H(LIBREG),H(LIBSPC),
B H(LDBNK), KDBNK,MDBNK,

1292:
1293:
1294:
1295:
1296:
1297:

W H(P5(11)), H(P5(12)), H(P5(13))}

1298: if(JVMNT.ne.0) ca
1299: C
1300: C.... COLLISION (PHOTON) ...ccoevveeinnns

! photo-nuc
! photo-nuc

NE,NREG,NLATT,NCELL,NLBZ,NEST,NSUZON,NSPACE,NUNV,
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1301:
1302:
1303:
1304:
1305:
1306:
1307:
1308:
1309:
1310:
1311:
1312:
1313:
1314:
1315:
1316:
1317:
1318:
1319:
1320:
1321:
1322:
1323:
1324:
1325:
1326:
1327:
1328:
1329:
1330:
1331:
1332:
1333:
1334:
1335:
1336:
1337:
1338:
1339:
1340:
1341:
1342:
1343:
1344:
1345:
1346:
1347:
1348:
1349:
1350:
1351:
1352:
1353:
1354:
1355:
1356:
1357:
1358:
1359:
1360:
1361:
1362:
1363:
1364:
1365:

c 1366: B H(LTTT),H(LITT),H(LXIM),H(LKLSF),H(LKKP),H(LIZZ),H(LIGG),
else if( MACT.eq.7 ) then 1367: B H(LLEVL),H(LLZZ),H(LLPOS),H(LLCRS), H(LIBREG), H(LIBSPC),
if(JVMNT.ne.0) call VMNTRO(12,I0W 1368: B H(LDBNK),KDBNK,MDBNK,H(LIBNK),KIBNK,MIBNK,
if (JPTDT.ne.0 ) then 1369: T H(LFLCL),H(LRECL),H(LNCLSN),H(LWCLSN),H(LNABSB),H(LWABSB),
call NXPHR( 1OW, A, H, H(LLSCLP), 1370: T H(LNECUT),H(LWECUT),H(LNKILD),H(LWKILD),H(LNSURV),H(LWSURV),
B H(LXXX), H(LYYY), H(LZZZ) , H(LAAA) , H(LBBB) 1371: T H(LNSPLT),H(LWSPLT),H(LNCNTR),H(LWCNTR),H(LRMIC),H(LDNFLX),
B 1372: T H(LRSCL),
B 1373: T A(LIDTRG),A(LIDTAL),A(LJTEVE),A(LLTEVE),A(LKTEVE),NTEVE,
B 1374: T H(LDTALY),
B 1375: W H(PP(1)),H(PP(2)),H(PP(3)),H(PP(4)),H(PP(5)),H(PP(6)),
B 13761 W H(PP(7)),H(PP(8)),H(PP(9)),H(PP(10)),H(PP(11)),H(PP(12)),
B 1377: W H(PP(13)),H(PP(14)),H(PP(15)),H(PP(16)),H(PP(17)),H(PP(18)),
G 1378: W H(PP(19)),H(PP(20)),H(PP(21)),H(PP(22)),H(PP(23)),H(PP(24)),
s 1379: W H(PP(25)),H(PP(26)),H(PP(27)),H(PP(28)),H(PP(29)),
s 1380: & H(LSMICP),H(LSMACP), NPTDS, NPTCS, NGSP, H(LWWD), H(LWWD2),
w 1381: & H(LWWR), H(LWSD), H(LWSC), NORDDS, NOPSDS,
w 1382: c##<2007/03/14:PN3:PN4:
w 1383: & NUCPNA, NUC_MAX, A(LDNSTP), A(LLPDNP), A(LIATMT), A(LNATMT),
w 1384: & A(LDNSTPN), ALMNUCPN), A(LLPIDPN), A(LIZTBPN), CHA(LNCIDPN),
w 1385: & A(LMNEUTPN), ALWGTPN), A(LPPNBR), A(LPFCNR), NPPNBR, NPFCN,
w 1386: & A(LPMT), NPMT, MXPGEN, EBOTX, NSTALY, TCUT, A(LTIMEB), A(LCX),
w 1387: & MCX, A(LKLIB1), A(LKLIB2), A(LXLIB1), NMT, NUCPN, NUCPNI,
w 1388: & NMTPN, NSMICPN, MCXPN, A(LCXPN), A(LCXPN), A(LKLBPN1),
end if 1389: & A(LKLBPN2), A(LXLBPN1), A(LXLBPNZ2), H(LSMICPN), ETOPLPN,
CI#IF ARGSAVE 1390: & EBOTLPN, NNCSTPN, A(LINCSTPN), NMTMPN, A(LMTMPN), KPNPRD,
call PHOTR ( 1391: & NMONPNW, A(LMONPNW), H(LNMPNWGT), HLWMPNWGT), H(PP(30)),
S H(LLSFFL),H(LNFFL),H(LIZFFL), 1392: &
B H(LXXX),H(LYYY),H(LZZZ),H(LAAAYY 1393: & A(LIPDET), A(LIPDT2), H(LIMSFL), H(LIMNFL)

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
G
*
*
*
*
*

CH#H>
CI#ELSE

##<2007/03/14:PN3:PN4:

B H(LTTT), H(LITT),H(LXIM), H(LKLSF),H(LKKP),H(LIZZ), H(LIGG), : LIMDED), H(LIMSLT), H(LIMNLT), H(LIMZLT),
B H(LLEVL),H(LLZZ),H(LLPOS),H(LLCRS), H(LIBREG), H(LIBSPC), : , , H(LPATH),
B H(LDBNK),KDBNK,MDBNK, H(LIBNK),KIBNK,MIBNK, : SFI), H(LSMACI), H(LMMACI), NPDET,
T H(LFLCL),H(LRECL),H(LNCLSN),H(LWCLSN),H(LNABSB),H(LWABSB),

T H(LNECUT),H(LWECUT),H(LNKILD),H(LWKILD),H(LNSURV),H(LWSURV),

T H(LNSPLT),H(LWSPLT),H(LNCNTR),H(LWCNTR),H(LRMIC),H(LDNFLX),

T H(LRSCL),

W H(PP(1)),H(PP(2)),H(PP(3)),H(PP(4)),H(PP(5)),H(PP(6)), & H(LWWBD), H(LWS LD), H(LWSLD))

W H(PP(7)),H(PP(8)),H(PP(9)), H(PP(10)),H(PP(11)),H(PP(12)), -beff2

W H(PP(13)),H(PP(14)),H(PP(15)),H(PP(16)),H(PP(17)),H(PP(18)),

W H(PP(19)),H(PP(20)),H(PP(21)),H(PP(22)),H(PP(23)),H(PP(24)), i : all VMNTR2(12)

W H(PP(25)),H(PP(26)),H(PP(27)),H(PP(28)),H(PP(29)),
& H(LSMICP),H(LSMACP), NPTDS, NPTCS, NGSP, H(LWWD), H(LW\¥ :
& H(LWWR), H(LWSD), H(LWSC), NORDDS, NOPSDS, : CNEIMEEE VENT ESTIMATOR ..o

& H(PP(30)), H(PP(31)), H(LRNU), A, H,

& A(LXPDET), A(LIPDET), A(LIPDT2), H(LIMSFL), H(LIMNFL),
& H(LIMZFL), H(LIMDED), H(LIMSLT), H(LIMNLT), H(LIMZLT),
& H(KLZZI), H(LLPOSI), H(LLCRSI), H(LOPTI), H(LPATH),

& H(LKDETP), H(LKLSFI), H(LSMACI), HLMMACI), H(PP(46)) )

call PHOTR( IOW,IRAND, NPKIND, :
NGROUP,NZONE,NMAT NREG,NTIME,NRESP,NBANK,BANKP, NEVENT, S C... RST BATCH
NEST,NUC,NMTP,NPATOM,MB,NSMAC,NSMIC, NSTAL, X

NEE , MTOP, j
A(LKZMAT) A(LKZREG),A(LXIMP), A(LWKIL), A(LWSRV), A(LWTIME), WLLIM, ' MB,NUC,NEMIC,NEMAC,
A(LRESP), ,

A(LCXP),A(LCXP),MCXP ,A(LKLBP1),A(LXLBP1),A(LKLBP2),A(LXLBP2),
H(LSMAC),A(LLMAC),H(LKMAC),H(LMMAC),H(LSMIC),A(LLMIC),
H(LKSPI),H(LSGTAL),ETOPP,EBOTP,A(LENGYB),NNCST,A(LINCST),
A(LDNZON),
A(LXLBE1),A(LEEL),A(LPBT),A(LRKT),A(LEBT),A(LEBTP),A(LIEBTP),
A(LWWAG),A(LEEDG),A(LEEEK),

A(LLEMIC), NEMIC, A(LCRES),A(LKCRES),MCRES, NMKREG,A(LMKREG), :
% H(LLSFFL),H(LNFFL),H(LIZFFL),H(LLSCLP),NCOLP,H(LLSDED),NDEAD, 1429: T H(LIETAL),NETALY,A(LIDTAL),NDTA%
B H(LXXX),H(LYYY),H(LZZZ),H(LAAA),H(LBBB),H(LCCC),H(LWWW),H(LEEE), 1430: T H(LDTALY),NLDTAL, NETRV, METRV,

XXXXXXXA4zZzz2z

V) H(LETRV),
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1431:

: cceeeececee call RWIND( IROT )

: C..... Check elapsed time and CPU time

. CH#IF PARA(SX*)

T call PTCLOCK(DT)
D t1=dt

. CIH#ELSEIF PARA(CRAY?¥)
. call TSECND(T1)

. CIHELSE

: CIHENDIF
. CI#IF PARA(SX* CRAY*)
. *  call MVPSYNC_LOCK(2)

. C

T H(LDNFLXSM),H(LRMICSM),H(LSRMICSM),H(L 1496: 7060 format(/ - TASK ',i5,” BATCH ’,i8,1p,

T H(LXMACSM), KY, KYPOS, NZONE, A(LKZREG), Al , 1497: & ' --CPU’ell.4’ (SEC) ELAPSED’ell.4, (SEC)---")
T H(LRMIMU), H(LSMIMU), H(LWMIMU), H(LRMAMU), 1498: if(JTLST.ne.0) write(IOTL) "BATCH ', NBT1 1 time-list
T NSUZON, NSPACE, A(LKCELL), A(LISUSP), NINPZ, A(L 1499:

W H(P8(1)), H(P8(2)), H(P8(3)), H(P8(4)), H(P8(5)), H(P8(6))
W H(P8(7)), H(P8(8)), H(P8(9)), H(P8(10)),H(P8(11)),H(P8
W H(P8(13)), H(P8(14)), H(P8(15)), KISCTM,

1500: C/#IF PARA(SX* CRAY*)
1501: * call MVPSYNC_UNLOCK(2)
1502: CHENDIF

c+beffl 1503: if( TCPU.ne.0.0.and.T1.gt. TCPU*60.0 ) then
& NE 1504: write(IOW,7080) NPART,T1,TCPU
c-beffl 1505: go to 9999
i 1506: end if
INT, JBPRNT, 1507: 7080 format(/2x,8('%%%%%%%%%%")/
&N EO, NUC, NEMIC, NEMAC, 1508: & 3x,’Run terminated before running ’,i10,
& NS 1509: & " histories, because’/
& H(L: 1510: & 2x,'used cpu time (,1p,E11.4, sec) ',
& NUC 1511: & ‘exceeded program limit (,E11.4,” min.)."/
1512: & 2X,8("%%%%%%%%%%’)/
C 1513: &
C ..... OPTIMIZATI QSNSRI ... 1514: C
C 1515: C .... Check status of usr signal-1 and terminate calculation
if( NBATCH.le.NMEM 1516: C  if SIGUSR1 was caught ........
call MEMMEM( 1517: C
& 10W, H(LKMEMO),H(LMEMC),H(LMEM 1518: C/H#IF .NOT.PARA.AND.UNIX
end if 1519: ISUSR1 =0
C 1520: call FGETUSRSIG( 1, ISUSR1)
: C.... Restart file output after specific U SISRISINSIN> ... 1521: if (ISUSR1 .ne. 0) then
C 1522: W \W,7100) NTHIST

if(JRSTF.ne.0.and.NTASK.eq.1.and? :
& NBATCH.gt.0.and.NRSINT.ne.0 ) then : 8('%%%%%%% %% %)/
if( NRSINT.gt.0.and. mod(NBATCH, NRSINT).eq.0 : minated after running ’,110,
& .or.(NRSINT.It.0.and.mod(NTHIST,abs(NRSINT)).It. NHIST) ) ecause’/
& then rminate calculation is caught.’/
write(IOW,7040) NBATCH, NTHIST 0606%%")/

end if
. CIHENDIF

call RESTOO(IOW, H, 0,TITLE, NTHIST, NBATCH)
call RESTOT(IOW, H, 0,IDTASK,TITLE)
call RWIND( IROT)
end if
end if
7040 format(1x,” === RESTART FILE OUTPUT AFTER BATCH ',i6,
& ', HISTORY',112," ===")

call TOKEI(TE1,0)

if (JEIGN.ne.0 ) then
call FISSET( I0W, H(LIFISB), WFFAC
IRAND, NFISB, NHIST, NHI

O00000000

call CPUTM(T1)

NBT1 = NBATCH+1

. CIHENDIF
: C ... print message for starting batch ... : H(LIBRGF2),H(LIBSP
: C : H(LDFBK2),KDFBK2,MD
if (JBPRNT.ne.0 ) then : H(LIFBK2),KIFBK2,MIFBK
write(IOW,7060) IDTASK, NBT1, T1, TE1 : H(P10(1)))
end if :
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1561: C 1626: C/HENDIF
1562: C 1627: C
1563: C All histories are finished 1628: C
1564: C 1629: C ... timing infomation report for each task
1565: C 1630: C
1566: else if( MACT.eq.99 ) then 1631: C
1567: C 1632: C/#IF PARA(SX* CRAY*)
1568: C ..... 1633: * call MVPSYNC_LOCK(2)
1569: C 1634: * call REPORT(IDTASK,NTGEN, T1-TO, TE1-TEO, H(LNLOST) )
1570 1635: * call MVPSYNC_UNLOCK(2)
1571: 2JB 1636: C/HENDIF
1572: 4 NS 1637:
1573: 5 H( 1638: C/#IF PARA(PVM MPI)
1574: 6 H(L 1639: C/H#IF UNIX
1575: 6 H(L 1640: * call FLUSHSTD()
1576: 7 H(LR 1641: CHENDIF
1577: 7 H(LRM 1642: * call MVPCOM_BARRIER(INFO)
1578 8 H(LDMA 1643: * 1TO=1
1579 8 A(LLEMIC), 1644: * if( IDTASK.eq.ITO ) then
1580 T H(LIETAL),NET. 1645: * call REPORT(IDTASK,NTGEN, T1-TO, TE1-TEO, H(LNLOST) )
1581 T H(LDTALY),NLDTAL, 1646: * TTCPU =T1-TO
1582 T H(LDNFLXSM),H(LRMICSM),H(LSRMICSM),H(LXM48 1647 * do 349 I=2,NTASK
1583 T H(LXMACSM), KY, KYPOS, NZONE, A(LKZRE@ 1648: * call MVPCOM_RECV_R4(1,100,TDCPU, 1,info)
1584 T H(LRMIMU), H(LSMIMU), H(LWMIMU), 1 1649: * call MVPCOM_RECV_R4(1,101, TDELP, 1,info)
1585: T NSUZON, NSPACE, A(LKCELL), A 1650: * call MVPCOM_RECV_l4(1,202,NTGENI, 1,info)
1586: W H(P8(1)), H(P8(2)), H(P8(3)), 1651; * call MVPCOM_RECV_14(1,103,NLOSTI, 1,info)
1587: W H(P8(7)), H(P8(8)), H(P8(9)), H(P8 1652: C
1588: W H(P8(13)), H(P8(14)), H(P8(15)), K 1653; * RT(,NTGENI, TDCPU, TDELP, NLOSTI )
1589: c+beffl D
*

1590: & NEBEF, H(LWCBEF), H(LXBEF) ) :
1591: c-beffl : 5,A))

1592: if (JPERT.ne.0 ) then ED OVER ALL TASKS: ', TTCPU,’ SEC’
1593: call TALSPT(IOW, A, H, CHA, NBATCH, NSKIP, NBPINT, JBPRNT,
1594: & NGROUP,NGP1,NGP2,NPKIND,NREG,NRESP,NGENEO, NUC, NEMIC,
1595: & NSTAL, NFISB , NEVENT, NTREG,
1596: & H(LXSOC ), H(LXKEFP), H(LWCTRP),
1597: & NUCPT, NTPT)

call MVPCOM_S
call MVPCOM_SEN
call MVPCOM_SEND

100,T1-TO, 1,info)
1,TE1-TEO, 1,info)

1598: end if call MVPCOM_SEND_14( NLOST), 1,info)
1599: C dif
1600: C ..... OPTIMIZATION OF KMEMO ARRAY .....

1601: C

1602: if( NBATCH .le. NMEMOP ) then

1603: call MEMMEM(

1604: & IOW,H(LKMEMO),H(LMEMC),H(LMEMZ),NZONE,NMEMO,NBATCH)
1605: end if

1606: goto 9999

1607: end if

1608: C

1609: goto 2222

1610: C

1611: C

1612: C ..... END OF RANDOM WALK .........

1613: C

1614: C

1615: 9999 continue

1616: C

1617: call TOKEI(TE1,0)

1618

e
1619: CI#IF PARA( SX*)

1620: * call PTCLOCK(DT)
1621: * T1=DT

1622: CI#ELSEIF PARA( CRAY*)
1623: * call TSECND (T1)
1624: CH#ELSE

1625:  call CPUTM(T1)
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: C
: Ccc include '../shared/INC/_COUNTS'

. CI#IF PARA(PVM)
: CI#ELSEIF PARA(MPI)

: * include 'mpif.h’
. CIHENDIF

OO0 00

. CIH#IF INTEGERS8
© * integer*8 KTHIST, IDUM8

. CHELSE
: integer KTHIST
. CI#ENDIF :
C :
C :
C 127: C ... Output Body of restart file
C 128:
C 129: if(JRSTF .ne. 0) then

C.... Input Body of restart file 130: C

*VOCL TOTAL,SCALAR 66: C (header is already input in INTROZ2 routine)
subroutine ACTMPP( TITLE, A, H, CHA) 67. C
Cc 68:
. CI#IF PARA(PVM MPI) 69: if (JREST.ne.0 ) then
C 70: C
C= ============== 71: C ... task 1 inputs data for himself and pass data to other task.
C PURPOS 72: C
C 73: if (IDTASK.eq.1) then
: CCALL 74: call RESTIN( IOW, H, IDTASK, TITLE)
. C CALL 75: do 100 ITSK =2, NTASK
C 76: call RESTIN(IOW, H, ITSK, TITLE)
77: 100 continue
78: else
79: call RESTIN(IOW, H, IDTASK, TITLE)
80: end if
C 81: C
82: end if
83:
C 84: C
include 'INC/_FL 85: C..... Monte Carlo run
include ../shared/INC/_. 86: C
include 'INC/_SIZES2’ 87:
include 'INC/_XBANK’ 88: if( JNRUN.eq.0 ) then
include 'INC/_SBANK’ 89: call ACTION( TITLE, A, H, CHA)
include 'INC/_STACK’ 90: end if

include 'INC/_XWORK’

include '../shared/INC/_PGEOM’
include 'INC/_CXSEC’

include 'INC/_PXSEC’

include '../shared/INC/_PVRED’
include 'INC/_PSOUR’

include '../shared/INC/_PTALYOQ’
include 'INC/_PTALY’

include 'INC/_PTALY?2'

include '../shared/INC/_PTLSP’
include '../shared/INC/_STALY’

R PROCESS TERMINATED’,

INATION OF TASK CONTROLLER.’, INFO
include "../shared/INC/_PVMPARA’

include "../shared/INC/_TASKDT’

include '../shared/INC/_IOUNIT’ :
include 'INC/_IOUNIT2’ : C.... OUTPUT CPU-TIME INFORMATION (EVENT-L4SEEREOL) [RED .....

... working array pointers PCA(*) for CEL2AB
include 'INC/_WKC2A’

if (JVMNT.ne.0 ) then
call HEADER( IOW, 'D

... local variables ... call VMNTRF( 10
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131: C ... take sum of NTHIST tempoary on KTHIST1 196: & H(LDFBK),KDFBK,MDFBK,

132: C 197 & H(PCA(L1)), H(PCA(2)), H(PCA(3)) )

133: KTHIST = NTHIST 198: end if

134: C/#IF INTEGERS8 199: C

135: * call TSKSMI8('NTHIST’, IDUM8, KTHIST, 1) 200: C ... gather fission neutron data on task #1

136: CHHELSE 201: C value of NFISB is changed to the sum of NFISB over tasks.
137: call TSKSMI('NTHIST’, IDUMMY, KTHIST, 1) 202: C

138: C/HENDIF 203: if (NTASK.gt.1) then

139: C 204: call MPPFBK( NTASK, IDTASK, NFISB, NFBNKO, NEST, JTLLT,
140: C 205: & H(LXXXF), H(LYYYF), H(LZZZF), H(LEEEF), H(LIZZF),
141: C 206: & H(LINUF), H(LIBRGF), H(LIBSPF),

142: 207: & H(LDFBK),KDFBK,MDFBK,H(LIFBK),KIFBK,MIFBK)
143: 208: end if

144: 209: C

145: 210: NUSE = NFISB

146: 211: C

147: 212: if (IDTASK.eq.1) then

148: C 213: call SCFOUT('MVP’, TITLE, NUSE, NFBNKO, NEST, NREG,
149: C 214: & A(LWGTF), NZONE, A(LKZREG), JDEBG, JTLLT, H(LXXXF),
150: C 2150 & H(LYYYF), H(LZZZF), H(LEEEF), H(LIZZF), H(LINUF),
151: if (IDTASK.eq.1) then 216: & H(LIBRGF), H(LIBSPF), CHA(LNUCID), NUC, IERR )
152: call RWIND( IROT ) 217: end if

153: call RESTOO( IOW, H, 1, TITLE, KTHIST, 218: C

154: end if :

155:

156: C e list /0 unit ...

157: C ... output data body ... .0) call CLOSE_TLF(IDTASK) ! time-list

158: C

159: C ... task 1 outputs data for himself and get data from other task.

160: C : ain task exits here ...

161: if (IDTASK.eq.1) then O

162: call RESTOT( IOW, H, 1, IDTASK, TITLE)

163: do 110 ITSK =2, NTASK

164: call RESTOT( IOW, H, 1, ITSK, TITLE )

165: 110 continue call FLUSHSTD()

166: call RWIND( IROT ) . C/HENDIF

167: else

168: call RESTOT( IOW, H, 1, IDTASK, TITLE)

169: end if

170: end if

171:

172: C

173: C..... Take sum of data on each task

174: C

175:

176: call MTSUMS( TITLE, H)

177: C

178:  call MVPCOM_BARRIER( INFO )
179: CH#IF UNIX

180:  call FLUSHSTD()

181: CHENDIF

: CIHENDIF
245: C

: CIHENDIF
: C

C
183: C return
184: C ... Output fission source file
185: C
86 C D C g
187: if (JEIGN.ne.0.and.JOSRC.ne.0 ) then
188: C P53 RS — —————=.
189: C ... convert in-cell coordinates into absolute coordinates ...
190: C (XXXF,YYYF,ZZZF)
191: C
192: if (JLATT.ne.0) then
193: call CEL2AB( IOW, NFISB, NFBNKO,

A, JIDEBG, H(LXXXF), H(LYYYF), 250

& BNKO,NEST, JTLLT, XXXF,
195 & H(LZZZF), H(LLEVLF), H(LLZZF), H(LLPOSF), H(LLCRSF), 260 & YYYF, ZZZF, EEEF,
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261:
262:
263:
264:

265
266

267:

302:
303:
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& IBRGF, IBSPF,
& DFBK,KDFBK,MDFBK,IFBK,KIFBK,MIFB

C

C purpose: gather neutron bank data on task ITSK in
. C parallel mode on PVM, MPI

. C history: programmed by M.Sasaki ( 18 Jul 1997 )
C 10 Feb 1999: gather optional fission bank data

304:

305:
306:
307:
308:
309:
310:
311:
312:
313:
314:
315:
316:

317:

318:
319:
320:
321:
322:
323:

325:

326: Co ndd: returned as sum of data size on all tasks.
327: Ci ntask : number of tasks
—=============== 328: Ci itsk : calling task #

320: C
330:  subroutine MPPGI4(1A, NA, ND, NDD, NTASK, ITSK, IERR
331 & )

332;

C
333: C/#IF PARA( PVM MPI)
334: integer IA(NA)

335: parameter( MSGTG1 =987)
336: parameter( MSGTG2 =988)
337: parameter( MSGTG3 =989)
338: C
339: include '../shared/INC/_IOUNIT’
340: C
341: IERR =0
342: C
C 343: if (ITSK.eq.1) then
344: NDO =ND
345: do 100 IT = 2, NTASK
346: call MVPCOM_RECV_I4(IT, MSGTG1, NN, 1, INFO)
integer KIFBK(0:MIFBK) 347:
C 348: if (NDO+NN.gt.NA ) then
call MPPGRS8( XXXF, NFBNKO, NFISB, 349: write(IPR,*)
call MPPGR8( YYYF, NFBNKO, NF 350: "XXX(MPPGI4) Too many data are being gathered.’,
call MPPGR8( ZZZF, NFBNKO, ' from task ', IT, " size ', ND,
call MPPGR4( EEEF, NFBNKO, NF! ' gatherd data so far’, NDO, ’ limit : , NA
call MPPGI4( INUF, NFBNKO, NFISB,
call MPPGI4( 1ZZF, NFBNKO, NFISB, NF,
if (JTLLT.ne.0) then
call MPPGI4( IBRGF, NFBNKO, NFISB, NF, NTASK, IDTASK, IERR ) CV_I4(IT, MSGTG2, IA(NDO+1), NN, INFO )
do 100 J =1, NEST
call MPPGI4( IBSPF(1,J), NFBNKO, NFISB, NF, NTASK, IDTASK, continue
& IERR) NDD =NDO
100 continue call MVPCOM_B SGTG3, IERR, 1, INFO)
end if else
G1, ND, 1, INFO)
if ( KDFBK(0).gt.0 ) then 2, 1A, ND, INFO)
do 130 K = 1, KDFBK(0) TG3, IERR, 1, INFO)
call MPPGR8( DFBK(1,K), NFBNKO, NFISB,
& NF, NTASK, IDTASK, IERR )
130 continue
end if
if ( KIFBK(0).gt.0 ) then
do 150 K = 1, KIFBK(0)
call MPPGI4( IFBK(1,K), NFBNKO, NFISB,
& NF, NTASK, IDTASK, IERR)
150 continue
end if
C
NFISB = NF
C
return
end
C/#HENDIF
C

C gather data on an array on task #1.
C Data size may differ in each task.

C
C arguments ( i=input, o=output, w=work )

C io IA(na),RA(na),Da(na) : integer,real*4,real*8 arrays
: Ci na: array dimension size

Ci nd: data size on calling task.

../shared/INC/_|O

386: IERR =0

387: C

388: if (ITSK.eq.1) then
389: NDO =ND

390: do 100 IT = 2, NTASK
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391:
392:
393:
394:
395:
396:
397:

: CHENDIF

S C
- CI#IF PARA( PVM MPI)

call MVPCOM_RECV_I4( IT, MSGTG1, NN, 1, 456: write(IPR,*) "XXX(MPPGRS) Error on Task #1.
457: end if
if (NDO+NN.gt.NA ) then 458: end if
write(IPR,*) 459: C/HENDIF
& XXX(MPPGR4) Too many data are being gather: 460: return
& ' from task ', IT, * size ’, ND, 461: end
&

" gatherd data so far ’, NDO, ’ limit : ’, NA

71, INFO)
RA, ND, INFO )
IERR, 1, INFO )

3,
write(IPR,*) "XXX(M

end if
end if

4) Error on Task #1.’

return
end

[eXeXe]

subroutine MPPGR8( DA, NA, ND,
& )

NDD, NTASK, ITSK, IERR

real*8 DA(NA)

parameter( MSGTG1 =987)
parameter( MSGTG2 =988)
parameter( MSGTG3 =989)

C
include "../shared/INC/_IOUNIT’
C
IERR =0
C
if (ITSK.eq.1) then
NDO =ND
do 100 IT = 2, NTASK
call MVPCOM_RECV_I4( IT, MSGTG1, NN, 1, INFO)
if (NDO+NN.gt.NA ) then
write(IPR,*)
& "XXX(MPPGR8) Too many data are being gathered.’,
& ' from task ', IT, * size ’, ND,
& " gatherd data so far ’, NDO, ’ limit : ', NA
IERR =1
end if

call MVPCOM_RECV_RS8( IT, MSGTG2, DA(NDO+1), NN, INFO )
NDO =NDO + NN
100 continue
NDD =NDO
call MVPCOM_BCAST_I4( 1, MSGTGS3, IERR, 1, INFO )
else

call MVPCOM_SEND_l14( 1, MSGTG1, ND, 1, INFO )

call MVPCOM_SEND_R8( 1, MSGTG2, DA, ND, INFO )

call MVPCOM_BCAST_I4( 1, MSGTGS3, IERR, 1, INFO )

if (IERR.ne.0 ) then
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*VOCL TOTAL,SCALAR

OO0 00

subroutine ACTSGL(TITLE, A, H, CHA) 67: C..... Input Body of restart file

68: C (header is already input in INTROZ2 routine)

. CI#IF NOT.PARA 69: C
C 70:
C ============== 71: if(JREST.ne.0 ) then
C PURPOSE: 72: call RESTIN(IOW,H,IDTASK,TITLE)
C CALLE 73: end if
CALLS, 74:
C 75: C

: C
: ccc include '../shared/INC/_COUNTS'

. CC/#ELSEIF PARA(PVM)

: ccc include '../shared/INC/_PVMPARA’
. CCHELSEIF PARA(VPP)

: ccc include '../shared/INC/_VPPPARA’
. CC/HENDIF

‘c

. CIH#IF INTEGERS8

-k

. C
. C
. C

. C

76: C..... Monte Carlo run

79: if( JNRUN.eq.0 ) then
80: call ACTION( TITLE, A, H, CHA)
81: end if

84: C.... OUTPUT CPU-TIME INFORMATION (EVENT-WISE) IF REQUIRED
include 'INC/_FL 85: C
include ../shared/INC/_. 86:
include 'INC/_SIZES2’ 87: if(JVMNT .ne. 0) then
include 'INC/_XBANK’ 88: call HEADER( IOW, 'DETAILED CPU TIME MONITOR")
include 'INC/_SBANK’ 89: call VMNTRF( IOW )

include 'INC/_STACK’

include 'INC/_XWORK’

include '../shared/INC/_PGEOM’ :
include 'INC/_CXSEC’ cC.....
include 'INC/_PXSEC’

include '../shared/INC/_PVRED’
include 'INC/_PSOUR’

include '../shared/INC/_PTALYOQ’
include 'INC/_PTALY’

include 'INC/_PTALY?2'

include '../shared/INC/_PTLSP’
include '../shared/INC/_STALY’

KBATCH = NBAT

call RWIND( IROT )

call RESTOO(IOW, H, 1, IST, KBATCH)

include "../shared/INC/_TASKDT’

: C
include ../shared/INC/_IOUNIT’ 1 C..
include 'INC/_IOUNIT2’ :

... working array pointers PCA(*) for CEL2AB
include 'INC/_WKC2A’

... local variables ...

integer*8 KTHIST , NFBNKO,

. CHELSE
: integer KTHIST
. CI#ENDIF
IDTASK =1 :
ITASKO =1 129: NUSE = NFISB
130: call SCFOUT('MVP’, TITLE, NUSE, EST, NREG,



src/ mvp/ actsgl . f

131:
132:
133:
134:
135:
136: C
137:

138: C/HENDIF

139: C
140:
141:

&  A(LWGTF), NZONE, A(LKZREG), JDEBG, J

& H(LXXXF), H(LYYYF), H(LZZZF),
& H(LEEEF), H(LIZZF), H(LINUF),
& H(LIBRGF),H(LIBSPF),

& CHA(LNUCID), NUC, IERR)

end if

retur,
end
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1: *VOCL TOTAL,SCALAR 66: integer SRCSP(NSRCSP)
2: subroutine ACTSMP( TITLE, 67: real*8 WSUM, WLEK
3: & IDTASKL,IAINFL1,LIMITLZ, 68: real XAVT(3), AAVT(3), EAVT
4: & IRANT, NRSTEP,NBATCH1, NPART1, 69: integer IAINFL1(3)
5: & NHIST1, NHSUB1, NBANK1, IMPMAXZ1, NTHI 70: C/#IF INTEGERS8
6: & NFBANK1, NFBNKO1, SRCSP, WSU 71: * integer*8 NPART1, NTHIST1
7: & XAVT, AAVT, EAVT, WCNTR, NCNTR, 72: CIHELSE
8: & SFLTR, SFLCL, SRETR, SRECL, XSO 73: integer NPART1, NTHIST1
9: & 74: CIHENDIF
10: & 75: C
11: & 76: C ... local variables ...
12: & 77: C
13: & 78: real*8 DT
14: & 79: C/#IF INTEGERS8
15: & 80: * integer*8 KKHIST, KTHIST
16: & 81: C/HELSE
17: & 82: integer KKHIST, KTHIST
18: C 83: C/HENDIF
19: C/#IF PARA(SX* 84: C
20: C 85: C
21: C=<MVP> 86: C ... IDTASK : task # passed as user defined task value
22: C PURPOSE: Control of restart /O & monte carlo run in 87: C ... tcp0 : used task CPU time at startup
23: C ( For shared memory multi task mode ) 88: C
24: C CALLED IN: CENTER 89: IDTASK =IDTASK1
25: C CALLS: ACTION,HEADER,VMNTRE, 90: C
26: C 91: call RNINIT( NRSTEP )
27: character TITLE(2)*72 92: C
28: include '../shared/INC/_ARRAY’ : ITASKO ) then
29: ¢ integer IAINFL(3), LIMITL
30: ¢ real A(*)
31: ¢ real H(*)
32: ¢ character*4 CHA(*)
33: C
34: include 'INC/_KPIDS’
35: include 'INC/_NGPS’
36: CCC
37: include '../shared/INC/_TASKDT’

continue
| IMITL =LIMITL1

38: include 'INC/_FLAGS’

39: include '../shared/INC/_SIZES’
40: include 'INC/_SIZES2’

41: include 'INC/_XBANK’

42: include 'INC/_SBANK’

43: include 'INC/_STACK’

44: include 'INC/_XWORK’

45: include '../shared/INC/_PGEOM’
46: include 'INC/_CXSEC’

47: include 'INC/_PXSEC’

48: include "../shared/INC/_PVRED’
49: include 'INC/_PSOUR’

50: include '../shared/INC/_PTALYO’
51: include 'INC/_PTALY’

52: include 'INC/_PTALY?2'

53: include '../shared/INC/_PTLSP’
54: include '../shared/INC/_STALY’

task local data & set random number seed ...

( HUAINFL(1)), LIMITL-IAINFL(1)+1, 0
( SRCSP, H(LSRCSP), NSRCSP )

specification data ...
call ATRANS( SRCSP, H(LSRCSP), NSRCSP.
.. copy special tally information data

call ATRANS( IETAL, H
end if

55: C call PUT\48

56: Ccc include '../shared/INC/_COUNTS’

57:

58: include '../shared/INC/_IOUNIT’

59: include 'INC/_IOUNIT2’

60: C :

61: C ... working array pointers PCA(*) for CEL2AB 126: if (JREST.eq.0) then
62: include 'INC/_WKC2A’ 127: NBATCH =0

63: 128: NTHIST =0

64: include "../shared/INC/_RAND’ 129: IRAND = IRANT

65: 130: IRNSU = IRSUT
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131:
132:
133:
134:
135:
136:
137:

C
call MVPSYNC_LOCK( 1)
call RESTIN( IOW, H, IDTASK, TITL
call MVPSYNC_UNLOCK( 1)
C
if (NTASK.gt.1.and.IDTASK.It.NTASK ) then
call MVPSYNC_POST( IDTASK )
end if
call MVPSYNC_BARRIER(1)
end if
C
: C.... Monte Carlo run
C
if( INRUN.eq.0 ) then
call ACTION( TITLE, A, H, CHA)
end if
C

IRNSM = IRSMT
IRNSL =IRSLT
end if
C
NCOLS =0

=0

O0000000

if (JREST.ne.0)

if (IDTASK.gt.1) then
call MVPSYNC_WAIT( IDTASK-1)
end if

if (JVMNT.ne.0 ) then
call MVPSYNC_LOCK( 1)

call HEADER( I0W, 'DETAILED CPU TIME MONITOR’)
call VMNTRF( I0W )

call MVPSYNC_UNLOCK(1)
end if

: C.... Output Body of restart file

if(JRSTF.ne.0 ) then

196: C ... output header records ...

197: C

198: C

199: C ... take sum of NTHIST tempoary on NTHIST1 and restore value
200: C of NTHIST1.

201: C

202: KKHIST = NTHIST1

203:

204: call MVPSYNC_BARRIER( 1)

205: call MVPSYNC_LOCK( 1)

206:

207: if( IDTASK.ne.ITASKO ) then

208: C/#IF INTEGERS8

209: * call TSKSMI8('NTHIST’, NTHIST1, NTHIST, 1)
210: CHELSE

211: call TSKSMI('NTHIST’, NTHIST1, NTHIST, 1)
212: C/HENDIF

213: end if

214:

215: call MVPSYNC_UNLOCK( 1)

216: call MVPSYNC_BARRIER( 1)

217: C

218: KTHIST = NTHIST1

219: NTHIST1 = KKHIST

.. check number of batches

call MVPSYN

if( IDTASK.ne.ITA!
call TSKSMI('NBA’
end if

CH1, NBATCH, 1)

all MVPSYNC_UNLOCK( 1
MVPSYNC_BARRIER( 1)

=NBATCH1

.eq.1) then
call RWIND( IROT )

call RESTOO( IOW, H, 1, TITLE, KTHIS
end if

... output data body ...

if (IDTASK.g

: all RESTOT(IOW, H, 1, ID
256:
257: call MVPSYNC_UNLOCK( 1)
258: C
259: if (NTASK.gt.1.and.IDTASK.It.NTASK
260 call MVPSYNC_POST( IDTASK )
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261:
262:
263:
264:
265:
266:
267:

302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:

316:
317:
318:
319:
320:
321:
322:
323:

325:

O O O O 000

o o o 0

end if
call MVPSYNC_BARRIER( 1)

if (IDTASK.eq.1) then
call RWIND( IROT )
end if
end if

ion of data on each task

, XMIC, RMAC, RMACR, XMAC,
HS,

WKILD, NSURV, WSURV, NSPLT, WSPLT,
XKEFP,

SRMICSM, RMACSM,
WCBEF, XBEF )

..... Output fission source file

if (JEIGN.ne.0.and.JOSRC.ne.0 ) then

... convert in-cell coordinates into absolute coordinates ...
(XXXF,YYYF,ZZZF)

if (JLATT.ne.0 ) then
call CEL2AB( IOW, NFISB, NFBNKO,
A, JDEBG, H(LXXXF), H(LYYYF),
H(LZZZF), H(LLEVLF), H(LLZZF), H(LLPOSF), H(LLCRSF),
H(LDFBK),KDFBK,MDFBK,
H(PCA(1)), H(PCA(2)), H(PCA(3)) )
end if

R0 Ro Ro Ro

.. use 1/O unit IUB to collect fission neutron data
if (IDTASK.eq.1) call RWIND( IUB )
call MVPSYNC_BARRIER(1)
if (IDTASK.gt.1) then
call MVPSYNC_LOCK( 1)
call SMPFOT( IUB, IDTASK, NFISB, NFBNKO, NEST, JTLLT,
& H(LXXXF), H(LYYYF), H(LZZZF), H(LEEEF), H(LIZZF),
& H(LINUF), H(LIBRGF), H(LIBSPF),
& H(LDFBK),KDFBK,MDFBK,H(LIFBK),KIFBK,MIFBK )
call MVPSYNC_UNLOCK( 1)

end if

call MVPSYNC_BARRIER( 1)

326:
327:
328:
329:
330:
331:
332:
333:
334:
335:
336:
337:
338:
339:
340:
341:
342:
343:
344:
345:
346:
347:
348:
349:
350:
351:
352:
353:
354:
355:
356;

385:
386:
387:
388:
389:
390:

if (IDTASK.eq.1) then
call RWIND( IUB )
call SMPFIN( IUB, NTASK, NFISB, NFBNKO, NEST, JTLLT,

& H(LXXXF), H(LYYYF), H(LZZZF), H(LEEEF), H(LIZZF),
& H(LINUF), H(LIBRGF), H(LIBSPF),
& H(LDFBK),KDFBK,MDFBK,H(LIFBK),KIFBK,MIFBK)
NUSE = NFISB
call SCFOUT('MVP’, TITLE, NUSE, NFBNKO, NEST, NREG,
& A(LWGTF), NZONE, A(LKZREG), JDEBG, JTLLT, H(LXXXF),
& H(LYYYF), H(LZZZF), H(LEEEF), H(LIZZF), H(LINUF),
& H(LIBRGF), H(LIBSPF), CHA(LNUCID), NUC, IERR)
end if
end if
C
CIH#ENDIF
C
return
end
C
C
C

subroutine SMPFOT( IUB, ITSK, NFISB, NFBNKO,NEST, JTLLT, XXXF,

& YYYF, ZZZF, EEEF, 1ZZF, INUF,
& IBRGF, IBSPF,
& DFBK,KDFBK,MDFBK,IFBK,KIFBK,MIFBK )

fission neutron bank data on task ITSK in

asaki (19 Jul 1997 )
ission bank data

real*8 XXXF(NFBNKO)
al*8 YYYF(NFBNKO)

(NFBNKO,*)
integer KDFBK(0:MDFBK)
integer IFBK(NFBNKO,*)
integer KIFBK(0:MIFBK)

write(IUB) ITSK, NFISB
write(IUB) (XXXF(1), Lz
write(IUB) (YY.

JTLLT.ne.0) then
write(IUB) (IBRGF(I),I=1,NFI
write(IUB) ((IBSPF(1,J),I=1,NFI
end if

if ( KDFBK(0).gt.0 ) then
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391:
392:
393:
394:
395:
396:
397:
398:
399:
400:
401:
402:
403:
404:
405:
406:

C purpose: input fission neutron bank data on scratch file ia
: C SMP parallel mode (SX, CRAY ...)
. C

: C Only task 1 calls this routine.
. C

. C history: programmed by M.Sasaki (J
: C 10 Feb 1999: input optional fission ban
. C
. CI#IF PARA(SX* CRAY*)

do 100 K=1,KDFBK(0)
write(IUB) (DFBK(,K),I=1,NFISB)
100 continue
end if

if ( KIFBK(0).gt.0 ) then
do 11Q K=1,KIFBK(0)
wri ) (IFBK(1,K),I=1,NFISB)

FBNKO,NEST, JTLLT, XXXF,

FBK,KIFBK,MIFBK )

real*8 XXXF(NFBNKO)

real*8 YYYF(NFBNKO)

real*8 ZZZF(NFBNKO)

real EEEF(NFBNKO)

integer INUF(NFBNKO)

integer IZZF(NFBNKO)

integer IBRGF(NFBNKO)
integer IBSPF(NFBNKO,NEST)

real*8 DFBK(NFBNKO,*)
integer KDFBK(0:MDFBK)
integer IFBK(NFBNKO,*)
integer KIFBK(0:MIFBK)

do 120 N = 2, NTASK
read(IUB) ITSK, NFISBO
K1 =NFISB+1
NFISB = NFISB + NFISBO

read(IUB) (XXXF(I),I=K1,NFISB)
read(IUB) (YYYF(I),I=K1,NFISB)
read(IUB) (ZZZF(l),|I=K1,NFISB)
read(IUB) (EEEF(),I=K1,NFISB)
read(IUB) (INUF(l),I=K1,NFISB)
read(IUB) (1IZZF(l),I=K1,NFISB)

if (JTLLT.ne.0) then

read(IUB) (IBRGF(l),I=K1,NFISB)

read(IUB) ((IBSPF(1,J),I=K1,NFISB),J=1,NEST)
end if

if (KDFBK(0).gt.0 ) then
do 100 K=1,KDFBK(0)
read(IUB) (DFBK(I,K),I=K1,NFISB)

100 continue

end if

if (KIFBK(0).gt.0 ) then
do 110 K=1,KIFBK(0)
read(IUB) (IFBK(I,K),I=K1,NFISB)
continue
end if

110

120 continue

. C
: CIHENDIF

return
end
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1: *VOCL TOTAL,SCALAR

66: C In current implimentation, each process uses its own message

2: subroutine ACTVPP( TITLE, A, H, CHA) 67: C output I/O unit (IOW).
3:C 68: C
4: C/#IF PARA(VPP) 69: C
5 C 70: write(IPR,*) * VPP multi task : ntask ’, NTASK, ' MPE ', MPE
6: C= —————=——===—=== 71: C
7: C PURPOSE: 72: do 100 ITSK =1, NTASK
8. C 73: if (JVPPS(1).ne.0) then
9: C CALL 74: IVPPPR(ITSK) =IPR
10: C CALL 75: else
11: C 76: IVPPPR(ITSK) =75+ ITSK
12: 17 end if
13: CCC 78: C
14: 79: write(IPR,*) * VPP multi task : task ', ITSK,
15: 80: & " opened I/O unit’, IVPPPR(ITSK)
16: 81: C
17: C 82: C ... unnamed file
18: 83: C
19: A 84: if (VPPPRT.eq.’’) then
20: CCC 85: open( IVPPPR(ITSK), form ='FORMATTED’, status ='SCRATCH’)
21: include "../shared/INC/_ 86: C
22: include 'INC/_FLAGS’ 87: C ... named file
23: include "../shared/INC/_SIZES’ 88: C
24: include 'INC/_SIZES2’ 89: else
25: include 'INC/_XBANK’ 90: CWRK ="’
26: include 'INC/_SBANK’ write(CWRK,'(i2)") IVPPPR(ITSK)
27: include 'INC/_STACK’ :
28: include 'INC/_XWORK’ : \/PPPRT(:ICLEN2(VPPPRT)) //"./ICWRK(:ICLEN(CWRK))

29: include '../shared/INC/_PGEOM'
30: include 'INC/_CXSEC’

31: include 'INC/_PXSEC’

32: include ../shared/INC/_PVRED’
33: include 'INC/_PSOUR’

34: include '../shared/INC/_PTALYOQ’
35: include 'INC/_PTALY’

36: include 'INC/_PTALY2'

37: include '../shared/INC/_PTLSP’
38: include "../shared/INC/_STALY’
39: C

40: Ccc include '../shared/INC/_COUNTS'

ource data if necessary

42: include '../shared/INC/_VPPPARA’ C

43: C

44: include '../shared/INC/_IOUNIT’

45: include 'INC/_IOUNIT2’ C

46: C : Ixocl paralle

47: C ... working array pointers PCA(*) for CEL2AB C

48: include 'INC/_WKC2A’ IDTASK = IDVPROC()
49: C C

50: C ... local variables ... C

51: C C ... setting of printout I/O unit (10
52: C/#IF INTEGERS8 : C

53: * integer*8 KTHIST . C

54: CHELSE

55: integer KTHIST
56: C/HENDIF Aoy 0
57: real*8 TTO, TT1, TT2, TT3
58: character*137 BUFF

call PRPARA(\ (LIRSLT))

RO?2 routine)

59: character*4 CWRK 124:; C- - - - R - - - - - - -~
60: 125 GETTOD(TTO)

61: Ixocl processor p( mpe ) 126:

62: C 127: if (JREST.ne.0) then

63: C 128: !xocl spread do

64:. C 129: do 110 ITSK =1, NTASK

65: C 130:
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131: !xocl lockon LOCK1 196: C

132: call RESTIN( IOW, H, ITSK, TITLE) 197: C ... output header records ...
133: !xocl end lockon 198: C

134: 199: Check %%%%%%%%

135: 110 continue 200: Cl!xocl spread do
136: !xocl end spread 201: C doi=1,ntask
137: end if 202: C write(iow,* ) * %%% before restoO : idtask ’,idtask
138: call G 203: C enddo
139: TMIN 204: C!xocl end spread
: 205: C %%%%%%%%%%%%
141: if (J 206: C
207: C .... Using spread do only to use barrier ...
C

209: !xocl spread do

210: do 150 ITSK = 1, NTASK

211: if (IDTASK.eq.1) then

212: call RWIND( IROT)

213: call RESTOO( IOW, H, 1, TITLE, KTHIST, KBATCH )
214: end if

150: C----mmmmmmmmmmmme e oo 215: 150 continue

151: C..... 216: !xocl end spread

217: C

218: C ... using barrier may cause error , but why ?
219: C

220: Clxocl barrier

153: call ACTION( TITLE, A, H, CHA)

155: C..... OUTPUT CPU-TIME INFORMATIQ

157: if (JVMNT.ne.0 ) then
158: call HEADER( IOW, 'DETAILED ®
159: call VMNTRF( IOW )

160: end if

TIME MONITOR")

162: call GETTOD(TT1)
163: TMACT(IDVPROC()) =TT1-TTO 1, ITSK, TITLE)
164: 120 continue cl end lockon

160 continue

166: !xocl end spread :
Ixocl end spread

168: end if

c
170:  call GETTOD(TTO)

..... Output Body of restart file

if(JRSTF.ne.0 ) then

... take sum of NTHIST tempoary on KTHIST

[N
]
u

OO0 0000

179: KTHIST =0
180: !xocl spread do :
181: do 130 1 =1, NTASK :C.
182: KTHIST = KTHIST + NTHIST :
183: 130 continue

184: !xocl end spread sum(KTHIST)

185: C

186: C

187: if (JEIGN.ne.0 ) then

188: KBATCH = NBATCH :

189: else 254: V(IDVPROC()) =
190: !xocl spread do 255: C

191: do 140 1 =1, NTASK 256: C

192: KBATCH = KBATCH + NBATCH 257: C

193: 140 continue 258: C ... convert in-cell coordinates into abs8
194: Ixocl end spread sum(KBATCH) 259: C for fission file output ...
195: end if 260: C (XXXF,YYYF,ZZZF)
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261:
262:
263:

325:

: Ixocl end lockon

: Ixocl end spread
. C

. C

: Ixocl end parallel
302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:
315:
316:
317:
318:
319:
320:
321:
322:
323:

C

call GETTOD( TTO)
if (JEIGN.ne.0.and.JOSRC.ne.0 ) then

if (JLATT.ne.0 ) then

call CEL2AB( IOW, NFISB, NFBNKO,
A, JDEBG, H(LXXXF), H(LYYYF),
777F), H(LLEVLF), H(LLZZF), H(LLPO
BK),KDFBK,MDFBK,
(1)), HPCA(2)), H(PCA(3)) )

Ro Ro Ro Ro

,ZZZF INUF,EEEF & IBR

FBNKO, NEST, JTLLT,
(LZZZF), H(LEEEF), H(LIZZE,
H(LINUF), H GF), H(LIBSPF),
H(LDFBK),KDFBK,MDFBK, H(LIFBK),KIE

end if
180 continue

end if

call GETTOD( TT1)
TMOUTP(IDVPROC()) = TMOUTP(IDVPROC()) + TT1 - TTO

call PESUM8( TMINPP(1), NTASK )
call PESUM8( TMACT(1), NTASK )
call PESUM8( TMOUTP(1), NTASK )
call PESUM8( TMSUM(1), NTASK )

if (1OW.ne.6 ) call RWIND( IOW )
oW =6

c
call GETTOD( TT3)
TMPARA =TT3-TT2

[eXe]

..... Output fission source file (outside of parallel region )

if (JEIGN.ne.0.and.JOSRC.ne.0 ) then

... gather fission neutron bank data of tsak 2 - Ntask
output on I/O unit IUB

O000 000

call RWIND( 1UB )

call VPPFIN( IUB, NTASK, NFISB, NFBNKO, NEST, JTLLT, H(LXXXF),
& H(LYYYF), H(LZZZF), H(LEEEF), H(LIZZF), H(LINUF),
& H(LIBRGF), H(LIBSPF),
& H(LDFBK),KDFBK,MDFBK,H(LIFBK),KIFBK,MIFBK )

NUSE =NFISB
call SCFOUT(’MVP’, TITLE, NUSE, NFBNKO, NEST, NREG, A(LWGTF),
& NZONE, A(LKZREG), JDEBG, JTLLT, H(LXXXF), H(LYYYF),
& H(LZZZF), H(LEEEF), H(LIZZF), H(LINUF), H(LIBRGF),

326:
327:
328:
329:
330:
331:
332:
333:

385:
386:
387:
388:
389:
390:

& H(LIBSPF), CHA(LNUCID), NUC, IERR )
end if

... collect printout on each task

00000

call GETTOD( TTO)
if (JVPPS(1).eq.0) then
do 210 ITSK =1, MPE

call RWIND( IVPPPR(ITSK) )

write(IOW,7000) ITSK
7000  format(/1X,@@@ OUPTUT FROM TASK #',13," ON VPP-FORTRAN')
190 BUFF ="

read(IVPPPR(ITSK), (A)’,end =200) BUFF

write(IOW,*) BUFF(:ICLEN2(BUFF))

go to 190

200 close( IVPPPR(ITSK) )
210 continue
end if
call GETTOD(TT1)
TMPRINT =TT1-TTO

subroutine VPPF SK, NFISB, NFBNKO,NEST, JTLLT, XXXF,

F, IZZF, INUF,

BK,KIFBK,MIFBK)

real*8 XXXF(NFBNKO)
real*8 YYYF(NFBNKO)
real*8 ZZZF(NFBNKO)
real EEEF(NFBNKO)

eger IFBK(NFBNKO,*)
integer KIFBK(0:MIFBK)

write(IUB) ITSK, NFISB
write(IUB) (XXXF(I),I=1,NFISB)
write(IUB) (YYYF(I),I=1,NFISB)
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391: write(IUB) (ZZZF(1),1=1,NFISB) 456: read(IUB) (INUF(l),I=K1,NFISB)
392: write(IUB) (EEEF(1),I=1,NFISB) 457: read(IUB) (1ZZF(1),I=K1,NFISB)
393: write(IUB) (INUF(I),I=1,NFISB) 458:

394: write(IUB) (1ZZF(l),I=1,NFISB) 459: if (JTLLT.ne.0 ) then

395: 460: read(IUB) (IBRGF(I),I=K1,NFISB)
396: if (JTLLT.ne.0 ) then 461: read(IUB) ((IBSPF(1,J),I=K1,NFISB),J=1,NEST)
397: write(IUB) (IBRGF(1),1=1,NFISB) 462: end if

398: write (IBSPF(1,d),I=1,NFISB),J=1,NEST) 463:

399: end if 464: if (KDFBK(0).gt.0 ) then

400: 465: do 100 K=1,KDFBK(0)

401: if ( 466: read(IUB) (DFBK(I,K),I=K1,NFISB)
402: 467: 100 continue

403: 468: end if

404: 100 c 469:

405: end if 470: if (KIFBK(0).gt.0 ) then

406: 471: do 110 K=1,KIFBK(0)

407: if (KIFB 472: read(IUB) (IFBK(I,K),I=K1,NFISB)
408 473: 110 continue

409: 474: end if

410: 110 continue 475:

411: end if 476: 120 continue

412: C 477: C

413: C/HENDIF 478: CIHENDIF

414: return 479: return

415: end 480: end

416: C

417: C

418: subroutine VPPFIN( IUB, NTASK, N , NFBNKO,NEST, JTLL

419: & YYYF, ZZZF, EEEF, 1ZZF, INUF,

420: & IBRGF, IBSPF,

421: & DFBK,KDFBK,MDFBK,IFBK,KIFBK,MIFBK )

422: C

423: C purpose: input fission neutron bank data on scratch file in

424: C Parallel mode on VPP (VPP-Fortran)

425: C

426: C Only task 1 calls this routine.

427: C

428: C history: programmed by M.Sasaki ( 18 Jul 1997 )
429: C 10 Feb 1999: input optional fission bank data

. C
431: C/#IF PARA(VPP)

433: real*8 XXXF(NFBNKO)
434: real*8 YYYF(NFBNKO)
435: real*8 ZZZF(NFBNKO)
436: real EEEF(NFBNKO)

437: integer INUF(NFBNKO)
438: integer IZZF(NFBNKO)

439:  integer IBRGF(NFBNKO)
440:  integer IBSPF(NFBNKO,NEST)
441: C

442: real*8 DFBK(NFBNKO,*)
443: integer KDFBK(0:MDFBK)
444: integer IFBK(NFBNKO,*)

445 integer KIFBK(0:MIFBK)

446: C

447:  do 120 N =2, NTASK

448: read(IUB) ITSK, NFISBO

449: K1 =NFISB+1

450: NFISB = NFISB + NFISBO
451:

452: read(IUB) (XXXF(),I=K1,NFISB)
453: read(IUB) (YYYF(I),I=K1,NFISB)
454 read(IUB) (ZZZF(l),I=K1,NFISB)

455: read(IUB) (EEEF(I),I=K1,NFISB)
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. C

subroutine ARTLIB( TTEMP, NCIDI, NUCID, IXSF,
CX, LST, KLIMCX,JVPOP, IPR, IXL
JXPOOL,ATPOOL,JDEBG, IERR)

R0 R0

. C purpose : interface to doppler broadning module for temperat

C neutron cross section library
C
C
Cc
C
C
: Cargul nput, o=output, w=work )
: C
: CiTTEl de temperature (Kelvin
CiNCID i

: CilXSF:in
: CilIXS: outpu
: Co NTDATA3:
: Cow CX:anarray u
e
: CiLST : this routine can use memory from CX(LST)
: CiKLIMCX : size limit of array CX.

: CiJVPOP : use vectorized broadning modul
: C
: CilPR : message printout I/O unit.
: CiIXLOCK : I/O unit for "lock file" use
: C
: CiJXPOOL : use art library pool if possible.
: CiATPOOL : diretory path to art library pool.

: Co IERR : error code (non zero if error occcured)

(already opened)

and on which processed rec
is stored

non vector module.

in pool directory.

: CCC parameter(MTMAX =120, NKMAX =90)

: Ccc parameter( MXNUC =1500)
. C

1 G FERRkkkeekkkkkekkk COMMON data area *rrssskkssskiiokatkkik

. C

real TTEMP

real CX(*)
character*(*) NCIDI
character*(*) NUCID
integer JDEBG(*)
character*(*) ATPOOL

include '../artcore/INC/_PARAM’

integer OTAPE

common /UNITS/ INP, OUTP, ITAPE, OTAPE, SCR
common /HEADR/ C1H, C2H, L1H, L2H, N1H, N2H,
& MATH, MFH, MTH, NOSEQ

common /MAINIO/ NSYSI, NSYSO, NSYSO2
common /CONTRL/ MATD, ZA, ELUNR, EHUNR, CRSMIN, JEMORY,

& IUNRES, INTUNR, IDUMP, IDBG
common /THMCNT/ METHDT, NATOM, MODF4T

common /HEAD1/ NPTS, NTDATA, NUNR, NUNR2, NLEV, NBINA,
&  NBINE, NNU, NMT, NNK, IGFLAG,LFI, LNU,

&  ITHERM, ISTU, IENDU, LSUNR, LSNU, NBINA1, NBINE1,

& LNUD, NNUD, NNF, LSNUD, LASYM, NOTDOP,

&  KDUMMY(68),

&  ATW, TLAB, ETHERM, ESAB, ELOW,

&  EHI, TSTAR, RDUMMY(43)

: CM

. C

common /HEAD2/ MTINFO(MTMAX), MTPAR(MTMAX), ISTMT(MTMAX),
& IENDMT(MTMAX), NEUMT(MTMAX), LCTMT(MTMAX),
& NEANG(MTMAX), NKF5(MTMAX), NEF5(MTMAX),
& MTTHR(MTMAX), LSTF3(MTMAX), LSTF4(MTMAX),
& LSTF5(MTMAX), NEF5S(NKMAX,MTMAX),
& LFF5S(NKMAX,MTMAX),  LSTF5S(NKMAX,MTMAX),
& QVAL(MTMAX), QVAL2(MTMAX), IORDMT(MTMAX)
C
common /HEAD3/ NOGAM, NOGAM3, MTGAM(MTMAX), NGTYPE(MTMAX),
& NKGAM(MTMAX), N14GAM(MTMAX), N15GAM(MTMAX),
& LSTGAM(MTMAX), MTTOG(MTMAX), NEGYLD(MTMAX),
& NEF5G(MTMAX), NKF5G(MTMAX), LCTMTG(MTMAX), NCAP,
& NCAPG, MTCAP(MTMAX), MTCAPG(MTMAX), EG1L(MTMAX),
& EG2U(MTMAX)
C
common /F6CONT/ LF6, LSTF6, MTTOF6(MTMAX), EF61L(MTMAX),
& EF62U(MTMAX)
C
C
C ...local data
C
character*8 HDATE
character*8 MATT
character*120 PTITLE
character*16 NUCOUT

00 FILE, LKFILE

nitial set

NSYSO =IPR
NSYSO2 =0

M if (JDEBG(L).ne.0) N
if (JDEBG(1).gt.2 ) NSYSO

NATOM
MODFAT =0

call SETCON
call READIN

... IVPOP : flagtou

(JDEBG(1).ne.0 ) IDBG
if (JDEBG(1).ne.0 ) IDBG =1J

ESAB =0
TSTAR =0.0
IRC =0
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131:
132:

195:

: Cmod

: Cend

[eXeXe]

NPTS =0
NTDATA =0
NUNR =0
NUNR2 =0
NLEV =0

NBINE1 =0
ATW =0.0
TLAB =0.0
ETHERM =0.0
ESAB =0.0
ELOW =0.0
EHI =0.0

LSNUD

NNF =0
NOGAM =0
NOGAM3 =0
NCAP =0
NCAPG =0
LF6 =0
LSTF6 =0

call CLEA( RDUMMY, 13, 0.0)
call ICLEA( KDUMMY, 10, 0)
LENG = MTMAX*(13+NKMAX*3)
call ICLEA( MTINFO, LENG, 0)
call CLEA( QVAL, MTMAX, 0.0)
call CLEA( QVAL2, MTMAX, 0.0)
LENG =MTMAX*10

call ICLEA( MTGAM, LENG, 0)
call ICLEA( LCTMTG, MTMAX, 1)
call ICLEA( MTCAP, MTMAX, 0)
call ICLEA( MTCAPG, MTMAX, 0)
call CLEA( EG1L, MTMAX, 0.0)
call CLEA( EG2U, MTMAX, 0.0)
call ICLEA( MTTOF6, MTMAX*3, 0)

call RWIND( IXSF )
read(IXSF) MATT, HDATE, PTITLE, NPTS, NTDATA
call RWIND( IXSF )

if ( PTITLE(1:9).eq.'VERSION 3') then
IVERSN =3

else if (INDEX(PTITLE(1:120),'VERSION 2’).ne.0 ) then
IVERSN =2

end if

write(NSYSO,*) * ** npts =, NPTS

IDUMP =0
Cc
C ... Place RECORD3 on top of CX ....
C
C LREC3 =1
LREC3 =LST
: CM LOC1 =LREC3+ NTDATA
LOC1 =LREC3+ NTDATA + NPTS ! extend for OK elastic XS
LOC2 =LOC1+NPTS
LOC3 =LOC2+ NPTS
LOC4 =LOC3+ NPTS
LOC5 =LOC4+NPTS
LOC6 =LOC5

if (MOD(LOC6,2).q.0 ) LOC6 = LOC6 + 1

C
: CCC write(NSYSO,*)’ ** loc6 is ', LOC6

LEMORY =KLIMCX - LOC6 + 1

LEMORY = KLIMCX - (LOC6-LST)

call DIMCHK('ARTLIB’, LOCS5, KLIMCX)
call DIMCHK( 'ARTLIB’, LOC5-LST, KLIMCX )

ART module (NTDATA may be modified)

O0000 O 00

C( CX(LOC1), CX(LOC2), CX(LOC3), CX(LOC4), CX(LREC3),
C3), CX(LOCS), CX(LOCB), LEMORY, PTITLE, IVPOP,
SF , IVERSN)

if (IDBG.ge.1) call
if (IDBG.ge.1) call M

JREC3 =

FILE =ATPOOL(:ICLEN2(ATPOOL)) //NUCID&
inquire(file =FILE(:ICLEN2(FILE)),exist =Q&4
if (OPD ) then
write(IPR,*) '<<MESSAGE>>
FILE(:ICLEN2(F L4
"> exist. doga

>

LKFILE = FILE(C:ICLEN2(FILE

inquire(IXLOCK,opened =OPD)
if (OPD ) close( IXLOCK))
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261: open( IXLOCK, file =LKFILE(:ICLEN2(LKFILE)),
262: & form ="FORMATTED’, iostat =I0OS)

263:

264: if (10S.ne.0) then

265: write(IPR,*) 'NI(ARTLIB) Cannot open a "lock" file <’,
266: LKFILE(:ICLEN2(LKFILE)),

267: ">, so don”t save processed’, ' library on file <’

R0 Ro Ro

('WARNING')

close( IXLOC
281: go to 100
282: end if

284: JJPOOL =1
285: JREC3 =1
286: write(IPR,*) '>>> Processed da
287: & FILEGICLEN2(FILE)), '>."

)
o]
«©
(]

289:  endif

N
©
=4
(@]

291: 100 continue

... open unit IXS as scratch file ...

N
©
w

[eNeXe]

294:

295: if (JJPOOL.eq.0 ) then

296: inquire(IXS,opened =OPD)
297: if (OPD ) close(IXS)

298: call OPENF( IXS, "', "'UNFORMATTED’, 'SCRATCH’, 'WRITE', IERR)
299: end if
300: C

301: call LIBOUT( CX(LREC3), CX(LREC3), IXS, JREC3, PTITLE, NUCOU
302: & IVERSN )

303: C

304: C

305: if (JJPOOL.ne.0 ) then

306: close( IXLOCK, status =’'DELETE")

307: end if

308: C

309: return

310: end
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subroutine BEFF( JPRTS, NBATCH, NSKIP, NEBE

& WCNTR, XSOC, XBEF, XSOCB, XKB,

& XBSD, COVXB, XBWKC, XBWKB, CORRB,

& )
C —=========
C PURPOSE: Statistical analysis of beta-effective

Write the results on file (I/O unit 30)

000 0000

e

XBEF(NEBEF,NBATCH)

real*8 XSOCB(NBATCH)
real*8 XKB(MAXXK,NBATCH)
real*s XBB(9,NBATCH)
real*8 XBSD(6,NBATCH)
real*8 COVXB(3,3,NBATCH)
real*8 CORRB(3,3,%)

real*8 XBMLE(3,NBATCH)
real*8 XBERR(3,NBATCH)

real*8 XBWKC(3,NBATCH)

real*8 XBWKB(3,NBATCH)

... Criterion to reject too mach correlated combination of
estimation in maximum likelihood estimation.

parameter( DECORR =1.0D-5)

... local data ...

integer JJCC(3)

integer JJCCO(3)
real*8 WTALL(3), COVINV(3,3)

. C*** STATISTICAL ANALYSIS OF BETA-EFFECTIVE

. C
. C

call HEADER( IOT,” RESULT OF BETA-EFFECTIVE CALCULATION )

write(I0T,’(/1x,” << BETA-EFFECTIVE >> "))

XBB(1,1) = XBEF(1,1)/XSOCB(L)/XKB(1,1)
XBB(2,1) = XBEF(2,1)/XSOCB(1)/XKB(2,1)
XBB(3,1) = XBEF(3,1)/XSOCB(1)/XKB(3,1)
XBB(4,1) = XBEF(4,1)/XSOCB(L)/XKB(1,1)
XBB(5,1) = XBEF(5,1)/XSOCB(1)/XKB(2,1)
XBB(6,1) = XBEF(6,1)/XSOCB(1)/XKB(3,1)
XBB(7,1) = XBEF(7,1)/XBEF(10,1)
XBB(8,1) = XBEF(8,1)/XBEF(11,1)
XBB(9,1) = XBEF(9,1)/XBEF(12,1)

66: do 110 1 = 2, NBATCH

67: XBB(L,1) = (XBEF(1,1)-XBEF(1,1-1))/XSOCB(I)/XKB(1,1)

68: XBB(2,1) = (XBEF(2,1)-XBEF(2,1-1))/XSOCB(I)/XKB(2,1)

69: XBB(3,1) = (XBEF(3,1)-XBEF(3,1-1))/XSOCB(I)/XKB(3,1)

70: XBB(4,1) = (XBEF(4,1)-XBEF(4,1-1))/XSOCB(I)/XKB(1,1)

71: XBB(5,1) = (XBEF(5,1)-XBEF(5,I-1))/XSOCB(I)/XKB(2,1)

72: XBB(6,1) = (XBEF(6,1)-XBEF(6,1-1))/XSOCB(I)/XKB(3,1)

73: XBB(7,1) = (XBEF(7,1)-XBEF(7,I-1))/(XBEF(10,1)-XBEF(10,I-1))
74: XBB(8,1) = (XBEF(8,1)-XBEF(8,I-1))/(XBEF(11,1)-XBEF(11,I-1))
75: XBB(9,1) = (XBEF(9,1)-XBEF(9,I-1))/(XBEF(12,1)-XBEF(12,1-1))
76: 110 continue

77

78: write(IOT,7020) '=== BETA-EFFECTIVE ( EACH BATCH ) ===’

79: 7020 format(/1x,18x,a//1x,’ CONSTANT WEIGHT ',

80: & IMPORTANCE FUNCTION WEIGHT  '//1X,
81: & "BATCH TRACKL. COLLISION ANALOG ',
82: & " TRACKL. COLLISION ANALOG'/1X,

83: & ’ 7,

84: & )

85:

86:  write(IOT,7040) (I,(XBB(J,1),J=1,6),I=1,NBATCH)
87: 7040 format(1X,15,2X,1P 6E12.5)

89: write(I0T,’(/)")

90: write(I0T,’(a))

91: & '===, MEULEKAMP"S BETA-EFFECTIVE ( EACH BATCH ) ===’
: x,i5,2x,1p,3€12.5)’) (I,(XBB(J,1),J=7,9),I=1,NBATCH)

this batch

: X6 = X6 Y XBB(6,J)
113 X7 = X7 + XBB(7,J)
114: X8 = X8 + XBB(8,J)
115: X9 = X9 + XBB(9,J)
XBEF(1,J) = X1/dble(NBATC
XBEF(2,J) = X2/dble(NBAf
XBEF(3,J) = X3/dhla
XBEF(4,J) =

: C ... Calculation of covariance matrix ¥

129:  dolw=1,3
130: JINC = 3%(IW-1)
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131:
132:
133:
134:
135:
136:
137:

189:
190:
191:
192:
193:

195:

doJ=1,3

do | =1, NBATCH
XBWKC(J,l) = XBEF(J+JINC, )
XBWKB(J,1) = XBB(J+JINC, 1)

.2 .0r. IW.eq.3) then
OV(NBATCH, XBWKC, XB

NSKIP1 = NSKIP + 1

do240K=1,3
do230L=1,3
CORRB(K,L,1) = COVXB(K,L,NSKIP1) /
& SQRT(COVXB(K,K,NSKIP1)*COVXB(L,L,NSKIP1))
230 continue
240 continue

. ¢ ... Fractional error for each estimator ...

do260J=1,3
do2501=1, NBATCH -1
XBSD(J+JINC,I) = SQRT(ABS(COVXB(J,J,1)))
& IXBEF(J+JINC,1)*100.d0
250 continue
260 continue

C ... Print out beta-effective by each estimator ...

if(IW.eq.1) then
write(I0T,7060) 'CONSTANT WEIGHT’
else if( IW.eq.2 ) then
write(I0T,7060) 'IMPORTANCE FUNCTION WEIGHT’
else if( IW.eq.3) then
write(IOT,7060) '"MEULEKAMP”’S METHOD’
end if
7060 format('1l’,’ << BETA-EFFECTIVE BY EACH ESTIMATOR ',
'( CUMULATIVE AFTER THIS BATCH ) >>'//1X,

==='a, ===
/I11X;” BATCH TRACK LENGTH EST. COLLISION EST.’,
’ ANALOG EST.  '/1x,

’ ’
’

R0 R0 Ro Ro Ro Ro

if(IW.eq.1) then
dol=1,NBATCH -1
write(I0T,7080) I, (XBEF(J+JINC,1),XBSD(J+JINC,1),J=1,3)
end do
else if( IW.eq.2 .or. IW.eq.3) then

196: dol=2,NBATCH -1
197: write(I0T,7080) I, (XBEF(J+JINC,I),XBSD(J+JINC,1),J=1,3)
198: end do
199: end if
200:
201: 7080 format(1X,15,3(1P,E13.5,'(,0P,F6.2,'%)"))
202:
203: C
204: C.... GET MAXIMUM LIKELYHOOD ESTIMATION OF 3 ESTIMATORS
205: C
206: JCORR1 =0
207:
208: J=1
209:
210 do 3401=1, NBATCH - 2
211: XBERR(J,l) = 0.0
212: XBMLE(J,) = 0.0
213: 340 continue
214:
215: do 3001 =1, NBATCH - 2
216: C
217: C ... omit one estimator from too strongly correlated pair ...
218: C  (non-diagonal elements of COVXB for ommitted estimator is
IP+1)TH BATCH 219: C cleared t0 0.0)
C

do38QL=3,1,-1

if (KK.ne.L)
COVXB(KK,L,
COVXB(L,KK,I)

end if

continue

do390L=1,3

JICCO(L) =JJCC(L)
245: WTALL(L) =0.0D0
390 continue
end if
. C

... invert covari

“COVXB(2,2,1)
OVXB(3,3,1)

V12 = COVXB(1,
255: = COVXB(2,3,l
256: = COVXB(3,1,1)**
257: V12V33
258: V23V11 = COVXB(2,3,))*COVXS
259: V31V22 = COVXB(3,1,I)*COVXB(
260: V12V23 = COVXB(L,2,1)*COVXB(2
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261:
262:
263:

302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:

316:
317:
318:
319:
320:
321:
322:
323:

325:

OO0OO0O000000000000O0

O0o00o0

R R R

R0 R0

V23V31 = COVXB(2,3,[)*COVXB(3,1,1)
V31V12 = COVXB(3,1,1)*COVXB(1,2,l)
A =VI11V22*COVXB(3,3,l) + 2.*V12V23*COVXB

- V23V23*COVXB(L,1,1) - V31V31*COVXB(2,2,1)
- V12V12*COVXB(3,3,1)
=V22V33 - V23V23
=V23V31 - V12V33
V12V23 - V31V22

V12 - v23V1l
1Vv22 - V12Vv12
11+ T12 +T13

STIMATOR PRINTED AS -
XBMLE(J,l) =-1.0
XBERR(J,) =0.0

else if (USUM.le.0.0D0 ) then
if (JCORRL1.eq.0 ) then
JCORR1 =1
write(I0T,’("1"/1x,a,a,a)’)
"Il Some M.L.E. triplets ¢ ot be evaluated ’,
‘correctly because of strong correlation or ’,
'some other reason.’
write(I0T,’(/a/)")
’ Dummy values -1.0 will be output.’
end if
write(I0T,’(1x,a,i4/4x,a,3E14.5)")
"Cumulative after batch’, I,
‘weights : 7, U1, U2, U3

XBMLE(J,l) =-1.0D0
XBERR(J,l) =0.0
else
USUM =1.0D0/USUM
XBMLE(J,l) = (U1*XBEF(1+JINC,I)+U2*XBEF(2+JINC,I)
+U3*XBEF(3+JINC,I))*USUM
XBERR(J,l) = USUM*A

XBERR(J,) = SQRT(ABS(XBERR(J,I))) /XBMLE(J,1)*100.

COVINV(1,1) = T11
COVINV(1,2) = T12
COVINV(1,3) = T13
COVINV(2,1) = T12
COVINV(2,2) = T22
COVINV(2,3) = T23
COVINV(3,1) = T13
COVINV(3,2) = T23
COVINV(3,3) = T33

do410K=1,3
do400L=1,3

if (JJCC(L).eq.0.and.JICC(K).eq.0 ) then
XBERR(J,l) = XBERR(J, ) + COVINV(K,L)
XBMLE(J,I) = XBMLE(J,l) + COVINV(K,L)

*XBEF(L+JINC,I)
if (1.eq.NSKIP1) then
WTALL(L) = WTALL(L) + COVINV(K,L)
end if

IANCE MATRIX (BATCH ', I,

326: end if

327: 400 continue

328: 410 continue

329:

330: if (1.eq.NSKIP1) then

331: do420L=1,3

332: if (JJCC(L).eq.0) then

333: WTALL(L) =WTALL(L) /XBERR(J,!)

334: end if

335: 420 continue

336: end if

337:

338: XBERR(J,l) = 1./XBERR(J,I)

339: XBMLE(J,l) = XBMLE(J,)*XBERR(J, )

340: ccc XBERR(J,l) = SQRT(ABS(XBERR(J,I))) /XBMLE(J,1)*100.
341: XBERR(J,l) = SQRT(ABS(XBERR(J,)*A)) IXBMLE(J,1)*100.
342:

343: end if

344: 300 continue

345:

346: write(I0T,7100)

347: 7100 format('l’, << BETA-EFFECTIVE BY THE PRINCIPLE OF’,
348: & " MAXIMUM LIKELIHOOD’,

349: & " (CUMULATIVE AFTER THIS BATCH ) >>"//1X,

350: & " BATCH ALL ESTIMATORS'/1X,

351: & ’ Y,

352: & o - )

353:

H-2
I, (XBMLE(J,),XBERR(J, l),J=1,1)

.3) then

(3,1),XBERR(J,),J=1,1)

write(I0T,7140) NSKIP1, NB
rmat(1’’ << SUMMARY OF BETA-EFFECTIVE >>',

=== RESULT OF BATCHES FROM 12, TO " 14, ==='//
1: TRACK LENGTH ESTIMATOR '/
: COLLISION ESTIMATOR '/
. ANALOG ESTIMATOR  '/f)

write(I0T,'(3%x,57("-"))’)
write(I0T,’(1x,a)")
& ’ BEFF
write(I0T,"(3%x,57("-"))’)

ERROR(%)

do460J=1,3

write(IOT, NSKIP1),

385: Write(I0T,(3X,57("-"))")

386:

387: JJCC1 =JICCO(1) + JICCO2
388:

389: if ( XBMLE(J,NSKIP1).eq.-1.0 ) then
390:
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391: write(I0T, (/(4X,A/4X,A,A A))) 456: do J =1, NBATCH

392: & "Il The "ALL" estimator above is not valid !'", 457: X1 = 1.d0/(XSS-1.d0)

393: & ' Probably "Some estimations are too strongly ’, 458: COVXB(K,L,I) = COVXB(K,L,I)
394: & ‘correlated each other to get a ', 459: & + X1*(XBWKB(K,J)-XBWKC(K,I))*
395: & 'maximum likelihood estimation.’ 460: & (XBWKB(L,J)-XBWKC(L,))
396: 461: end do

397: else if { JJCC1.gt.0 ) then 462: else

398: 463: COVXB(K,L,I) =COVXB(LK,)
399: 464: end if

400: & 465: end do

401: & 3 estimators,’, 466: end do

402: & use some estimators are too, 467: end do

403: '(/4X,Al4X,6E12.5)") 468:

404: & ht of each estimator :’ 469: return

405: 470: end

406: end i

407:

408: RR(J,NSKIP1),J=1,1)

409: 7200 format(//1

410: & CIPLE OF MAXIMUM LIKEL

411: 4Xx,

412: & '+ +/

413: & 4X,'| ALL --> BEFF=",1P,E12.5,

414: &  '(0PF7.4,%) |/

415: & 4x,

416: & "+

417:

418: do470M=1,3

419: write(I0T,7220) M, (XBMLE(J,NSKIP1)*

420: & (1.0-M*XBERR(J,NSKIP1)/100.0), XBMLE(J,NSKIP1)*
421 & (1.0+M*XBERR(J,NSKIP1)/100.0),J=1,1)
422: 470 continue

423:

424; 7220 format(/1X,4X,’ RANGE IN ’,I11,” STANDARD DEVIATION'//4X,

425: & '+ +'/
426: & 4Xx,

427: & | ALL -->'F12.9, < BEFF <',F12.9, |'/4X,
428: & "+ +')
429:

430: end do

431:

432: return

433: end

434:

435: subroutine BEFCOV( NBATCH, XBWKC, XBWKB, COVXB, IST )

437: ciIST: The starting batch number for covariance calculation
438: ¢ 1 = constant weight beta-effective
439: ¢ 2 = importance weight beta-effective

441: implicit real*8(A-H,0-2)
443: real*8 XBWKC(3,NBATCH)

444:  real*8 XBWKB(3,NBATCH)
445:  real*8 COVXB(3,3,NBATCH)

446:

447: do K =1, NBATCH*3*3
448: COVXB(K,1,1) =0.d0
449: end do

450:

451: do I =IST, NBATCH - 1
452: XSS = dble(NBATCH-I+1)
453: doK=1,3

454: doL=1,3

455: if (L.ge.K) then
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subroutine BLKISO
c=<MVP>
c purpose : store the number of isotopes and its abundance
¢ called in: main
c
C

calls : (none)

implicit real (a-h,0-z)

QWAoo NONU

CONNONEFENRER

R0 R0 Ro Ro Ro Ro Ro Ro

/

26: data (((TISOTPO(i,j,k),i=1,3),j=1,

27: & 1., 1.00782504, 0.99985,

28: & 2., 2.0141018, 0.00015, 2

29: & 3., 3.0160293, 0.00000137,

30: & 4., 4.0026032, 0.99999863, 24*0.0,
31: & 6., 6.015121, 0.075,

32: & 7., 7.016003, 0.925, 24*0.0,
33: & 9., 9.012182, 1.0, 27*0.0,
34: & 10., 10.012937, 0.199,

35: & 11., 11.009305, 0.801, 24*0.0,
36: & 12., 12.0, 0.9890,

37: & 13., 13.0033548, 0.0110, 24%0.0,
38: & 14., 14.0030740, 0.99634,

39: & 15., 15.0001090, 0.00366, 24*0.0,
40: & 16., 15.9949146, 0.99762,

41: & 17., 16.999131, 0.00038,

42: & 18., 17.999160, 0.00200, 21*0.0,
43: & 19., 18.9984032, 1.0, 27*0.0,
44: & 20., 19.99244, 0.9048,

45: & 21., 20.99384, 0.0027,

46: & 22., 21.99138, 0.0925, 21*0.0,
A7: & 23., 22989768, 1.0, 27*0.0,
48: & 24., 23.985042, 0.7899,

49: & 25., 24.985837, 0.1000,

50: & 26., 25.982594, 0.1101, 21*0.0,
51: & 27., 26.981539, 1.0, 27*0.0,
52: & 28., 27.976927, 0.9223,

53: & 29., 28.976495, 0.0467,

54: & 30., 29.973771, 0.0310, 21*0.0,
55: & 31., 30.973762, 1.0, 27*0.0,
56: & 32., 31.972071, 0.9502,

57: & 33., 32.971458, 0.0075,

58: & 34., 33.967867, 0.0421,

59: & 36., 35.967081, 0.0002, 18*0.0,
60: & 35., 34.9688527, 0.7577,

61: & 37., 36.9659026, 0.2423, 24%0.0,
62: & 36., 35.967546, 0.003365,

63: & 38., 37.962733, 0.000632,

64: & 40., 39.962384, 0.996003, 21*0.0,
65: & 39., 38.963707, 0.932581,

40., 39.963999,
41., 40.961825,
40., 39.962591,
42., 41.958618,

42.958766,
44., 43.955481,
46., 45.95369,
48., 47.95253,

o R0 R0 R0 R0 Ro Ro R0 Ro
I
w

ata ((TISOTPO(i,j,k),i=1,3),j=1.10),k=21,40)

=

45., 44.955910,
46., 45.952629,
47., 46.951764,
48., 47.947947,
49., 48.947871,
50., 49.944792,

50., 49.94716,
51., 50.94396,
50., 49.94605,

., 51.94051,
53., 52.94065,
54., 53.93888,
55., 54.93805,
54., 53.93961,
56., 55.93494,

56.93540,

Ro R0 Ro R0 Ro Ro Ro R0 R0 R0 R0 R0 RO RO Ro Ro R0 Ro Ro
al
N

63.92914,

66., 65.92603,
67., 66.92713,
67.92485,

69.92533,
68.92558,
70.92470,

. 76.91991,
78., 77.91731,
79.91652,
81.91670,

R0 R0 R0 R0 R0 Ro R0 R0 RO RO RO RO Ro

& 83.91151,
& 85.91062,
& 85., 84.91179,
& 87., 86.90919,
& 84., 83.91343,
& 86., 85.90927,

0.000117,
0.067302, 21*0.0,
0.96941,

0.00647,

0.00135,

0.02086,

0.00004,

0.00187, 12*0.0/
1.0, 27%0.0,
0.080,

0.073,
0.738,
0.055,
0.054, 15*0.0,

0.00250,

0.99750,  24*0.0,

0.04345,

0.83789,

0.09501,

0.02365, 18*0.0,

1.0, 27*0.0,

0.058,

0.9172,

0.022,

18*0.0,
27*0.0,
15*0.0,
24*0.0,

0.39892,
0.2123,
0.2766,
0.0773,
0.3594,

24*0.0,
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131: & 87., 86.90888, 0.0700,

132: 88., 87.90562, 0.8258,
133: 89., 88.90585, 1.0,
134: 90., 89.90470, 0.5145,
135: 91., 90.90564, 0.1122,
136: 91.90504, 0.1715,
137: 0.1738,
138: , 0.0280,
139: ata

140: / .0,
141: 0.1484,
142: 0.0925,
143: 0.1592,
144: 0.1668,

145: 0.0955,
146: . 0.2413,
147: 100., 0.

148:

149:

97.9052%
98.90594,  0.127,
0.126,

152: 100., 99.90422,
153: 101., 100.90558, 0.170,
154: 102., 101.90435, 0.316,
155: 104., 103.90542, 0.187,
156: 103., 102.90550, 1.0,
157: 102., 101.90563, 0.0102,
158: 104., 103.90403, 0.1114,
159: 105., 104.90508, 0.2233,
160: 106., 105.90348, 0.2733,
161: 108., 107.90390, 0.2646,
162: 110., 109.9052, 0.1172,
163: 107., 106.90509, 0.51839,
: 108.90476, 0.48161,
165: 106., 105.90646, 0.0125,
166: 108., 107.90418, 0.0089,
167: 110., 109.90301, 0.1249,
168: 111., 110.90418, 0.1280,
169: 112., 111.90276, 0.2413,
170: 113., 112.90440, 0.1222,
171: 114., 113.90336, 0.2873,
172: 116., 115.90476, 0.0749,
173: 113., 112.90406, 0.043,
174: 115., 114.90388, 0.957,
175: 112., 111.90483, 0.0097,
176: 114., 113.90278, 0.0065,
177: 115., 114.90335, 0.0034,
178: 116., 115.90175, 0.1453,
179: 117., 116.90296, 0.0768,
180: 118., 117.90161, 0.2423,
181: 119., 118.90331, 0.0859,

182: 120., 119.90220, 0.3259,
183: 122., 121.90344, 0.0463,
184: 124., 123.90527, 0.0579,
185: 121., 120.90382, 0.5736,
186: 123., 122.90422, 0.4264,
187: 120., 119.9040, 0.00096,
188: 122., 121.90305, 0.02603,
189: 123., 122.90427, 0.00908,
190: 124., 123.90282, 0.04816,
191: 125., 124.90443, 0.07139,
192: 126., 125.90331, 0.18952,

128., 127.90446, 0.31687,
129.90623, 0.33799,

126.90447, 1.0,

N
o
~
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195: 127.

18*0.0,
27%0.0,

15*0.0/

(i.,j,k),i=1,3),j=1,10),k=41,60)
8 1.0

27%0.0,

12*0.0,

24*0.0,

6*0.0,

24*0.0,

24*0.0,

6*0.0,
27*0.0,

196: & 124,
197: & 126,
198: & 128,
199: & 129,
200: & 130,
201: & 131,
202: & 132,
203: & 134,
204: & 136,
205: & 133,
206: & 130,
207: & 132,
208: & 134,
209: & 135,
210: & 136,
211: & 137,
212: & 138,
213: & 138,
214: & 139,
215: & 136.,
216: & 138,
217: & 140,
218: & 142,
219: & 141,
220: & 142,
221: & .
222: &
&

144.,
147.,
148.,
149.,
150.,

R0 Ro R0 R0 Ro Ro Ro Ro Ro Ro Ro RO Ro
=
o
©

&
256: & .
257: & 167,
258: & 168,
259: & 170,
260: & 169,

123.90589,  0.0010,
125.90428,  0.0009,
127.90353, 0.0191,
128.90478,  0.264,
129.90351,  0.041,
130.90507,  0.212,
131.90414,  0.269,
133.90540,  0.104,
135.90721,  0.089, 3+0.0,
132.90543, 1.0, 27%0.0,
129.90628,  0.00106,
131.90504,  0.00101,
133.90449,  0.02417,
134.90567,  0.06592,
135.90455,  0.07854,
136.90581, 0.1123,
137.90523, 0.7170,  9*0.0,
137.90711,  0.000902,
138.90635, 0.999098, 24*0.0,
135.9071,  0.0019,
137.90599,  0.0025,
139.90543,  0.8848,
141.90924, 0.1108,  18*0.0,
140.90765, 1.0, 27+0.0,
141.90772, 0.2713,
142.90981, 0.1218,
0.2380,
0.0830,
0.1719,
0.0576,
0.0564,  9*0.0/
13),i=1,10),k=61,80)
0%0.0,

146.91489;
147.91482,
148.91718,
149.91727,
151.91973,
153.92221,
150.91970,

9*0.0,

0.522, 24*0.0,

157.92401,
159.92705,
158.92534,
155.92428,
157.92440,
159.92519
160.924

#.93032,
161.92878,
163.92920,
165.93029,
166.93205, 0.2295,
167.93237, 0.268,
169.93546, 0.149,
168.93421, 1.0,
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261:
262:
263:

302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:

316:
317:
318:
319:
320:
321:
322:
323:

325:

& 168.,

O R0 R0 R0 R0 Ro R0 R0 R0 R0 R0 R0 Ro R0 Ro R0 R0 R0 R0 R0 Ro Ro R0 RO R0 R0 R0 R0 R0 Ro R0 RO R0 R0 R0 R0 R0 R0 Ro R0 R0 RO R0 R0 R0 Ro Ro

=

R0 R0 Ro Ro Ro R0 R0 R0 R0 R0 RO Ro Ro Ro R0 Ro Ro

170.,
171,
172,
173,
174.,
176.,

167.93389,
169.93476,
170.93632,
171.93638,
172.93821,
173.93886,
175.94256,

183.95003,

ata (((TISOTPO(i,j,k),i=1,3),j=1,10),k=81,103)

186., 185.95436,
185., 184.95295,
187., 186.95574,
184., 183.95249,
186., 185.95383,
187., 186.95574,
188., 187.95583,
189., 188.95814,
190., 189.95844,
192., 191.96147,
191., 190.96058,
193, 192.96292,
190., 189.95992,
192., 191.96102,
194., 193.96266,
195., 194.96477,
196., 195.96493,
198., 197.96787,
197., 196.96654,
196., 195.96581,
198., 197.96674,
199., 198.96825,
200., 199.96830,
201., 200.97028,
202., 201.97062,
204., 203.97347,
203., 202.97232,
205., 204.97440,
204., 203.97302,
206., 205.97444,
207., 206.97587,
208., 207.97663,
209., 208.98037,
232., 232.03805,
234., 234.04095,
235., 235.04392,

0.0013,
0.0305,
0.143,
0.219,
0.1612,
0.318,
0.127, 9*0.0,
0.9741,

0.0259, 24*0.0,
0.00162,
0.05206,
0.18606,
0.27297,
0.13629,
0.35100,

.3067,
0.286,
0.3740,
0.6260,
0.0002,
0.0158,
0.016,
0.133,
0.161,
0.264,
0.410,
0.373,
0.627,
0.0001,
0.0079,
0.329,
0.338,
0.253,
0.072,
1.0,
0.0015,
0.0997,
0.1687,
0.2310,
0.1318,
0.2986,
0.0687, 9*0.0/

0.29524,
0.70476,  24*0.0,
0.014,
0.241,
0.221,
0.524, 18*0.0,
1.0, 27*0.0,
30*0.0,
30*0.0,
30*0.0,
30*0.0,
30*0.0,
30*0.0,
1.0, 27*0.0,
30*0.0,
0.000055,
0.007200,

326:
327:
328:
329:
330:
331:
332:
333:
334:
335:
336:
337:
338:
339:
340:
341:
342:
343:
344:
345:
346:
347:
348:
349:
350:

238., 238.05078, 0.992745, 21*0.0,
30*0.0,
30*0.0,
30*0.0,
30*0.0,
30*0.0,
30*0.0,
30*0.0,
30*0.0,
30*0.0,
30*0.0,
30%0.0 /

R0 R0 R0 R0 R0 Ro R0 R0 R0 RO RO Ro

dol=1, MATOM
ISOTOP(I) = ISOTOPO(I)

doJ=1,10
TISOTP(1,,1) = TISOTPO(1,J,1)
TISOTP(2,,1) = TISOTPO(2,J,1)
TISOTP(3,,1) = TISOTPO(3,J,1)
end do
end do
return
end
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1: subroutine BPROGV

2: C=<MVP>

3: C purpose: initialization of "PROGV" strings (program version
4: C description)

5. C ——=—=—=—====
6: C*

7: include 'INC/_PROGV’

8. C

9:

10: C

11: C

12: C

13:

14: 1

15: 2

16: 3

17: 4

18: 5

19: 6’

20: 7

21: 7 oton calculation. ',

p
22: 9" CROSS SECTION : Continuous energy cross
23: 9 Arbitrary temperature neutron |j
24: A’ GEOMETRY : Combinatorial G
25: 1 rectangular & hexay

29: DATA (PROGVO0(1),1=16,40)/
30: 5" ESTIMATORS : Collision & track length estimator.  ’,
31: 6’ BOUNDARY CONDITION : Vacuum, perfect reflection & ’

32: 7 white reflection & periodic. '

33: 8 ',

34: 9" MATERIAL NUMBER ASSIGNMENT : '
35: A ’,

36: 1 .GE. 1 : REAL MEDIUM. s

37: 2’ 0 :INNER VOID. '

38: 3 -1 TO-998: LATTICE. '

39: 4 -1000 : OUTER VOID. s

40: 5 -1001 TO -1999 : ALBEDO MATERIAL (NOT IN USE) Y
41: 6’ -2000 : PERFECT REFLECTOR (MIRROR). ’
42: 7 -3000 : WHITE REFLECTOR. ',

43: 8 -4000 : PERIODIC BOUNDARY. '

44: 9 ’

45: A’ FILES: RESTART DATA READ FROM /O UNIT 10 ’
46: T WRITTEN ON 1/O UNIT 20 ’,

47: 2 BINARY OUTPUT WRITTEN ON /0O UNIT 30 ’
48: E 6%,

49: F'RESTART FILE TYPE 3.5 (JUL 2005) K

50: C F'RESTART FILE TYPE 3.4 (MAR 2003) '/
51: C F'RESTART FILE TYPE 3.3 (AUG 2003) ki
52: C F'RESTART FILE TYPE 3.2 (FEB 1999) '/
53: C FRESTART FILE TYPE 3.1 (OCT 1998) '/
54: C F'RESTART FILE TYPE 3.0 (MAY 1997) ki
55: Cccc FRESTART FILE TYPE 2.1 (MAY 1994) '/
56: CCCCCCC 40'TH LINE OF PROGV IS USED AS RESTART FILE INFORMATION
57: C

58: NLINES = 40

59: do 100 I=1,NLINES

60: PROGV(l) = PROGVO(I)

61: 100 continue

62: C

63: return

64: end
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*VOCL TOTAL,SCALAR

C=<MVP>

subroutine CADENZ( TITLE, A, H, CHA, LIMIT, LIMITL

PURPOSE: PROCESSING AFTER MONTE CARLO RUN
CALLED IN: CENTER
CALLS: KEPV,TALLYO,PRMNTR

O0000

OO0 000 00

(¢]

A()

red/INC/_LISTOFF’
red/INC/_TASKDT’

include ’

include 'INC/ ]
include "../share
include 'INC/_SIZES2’
include '../shared/INC/_PGEOM’
include 'INC/_XWORK’

include 'INC/_CXSEC’

include 'INC/_PXSEC’ ! photo-nuc
include '../shared/INC/_PTALYOQ’
include 'INC/_PTALY’

include 'INC/_PTALY?2'

include '../shared/INC/_STALY’
include '../shared/INC/_PTLSP’
include 'INC/_XBANK’

include 'INC/_STACK’

include 'INC/_SBANK’

include 'INC/_WKTLO’
include '../shared/INC/_LISTON’

character TITLE(2)*72
include '../shared/INC/_WORDL’

include 'INC/_PERT’ ! pert

...... I0T: PRINTOUT UNIT OF CADENZ STEP ...
I0T =6

... do tally output etc. in customized version.

call ZZTALO( H(LWSUM), IOT, A, A, H, H, CHA )

LW  =LWORK

call TALLYO( TITLE, A, CHA,

NTHIST, NGROUP, NGP1, NGP2, NPKIND, NREG,

NRESP, NBATCH, NUC, NPATOM, NEMIC, NEMAC, NTREG, NSTAL,
NSKIP, NHIST, NTASK, NEVENT, H(LWSUM), H(LWLEK),
H(LSFLTR), H(LSFLCL), H(LSRETR), H(LSRECL), A(LENGYB),
A(LENGPB), A(LRVOL), A(LTRVOL), H(LWCNTR), H(LXSXV),
A(LDNREG), H(LWCXTY), H(LSRMIC), H(LRMICR), H(LXMIC),
H(LRMAC), H(LRMACR), H(LXMAC), A(LLEMIC), A(LLEMAC),
CHA(LNUCID), A(LTEMPN),

H(LSRSTR), H(LSRSCL), H(LTFLHS), A(LITRNM),
CHA(LTNAMS), NNAMES, NSTALY, A(LTIMEB), NTIME,
H(LSRMICSM),H(LXMICSM),H(LRMACSM),H(LXMACSM),

R0 R0 Ro Ro Ro R0 R0 o Ro Ro Ro

66: & H(LSMIMU), H(LRMAMU),

67 & H(P9(9)), H(P9(10)) )

68: C

69: if (JEIGN.ne.0 ) then

70: call KEFF( TITLE, JPRTS, NBATCH, NSKIP, NMXLAG, NEITER,
7 & H(LWLEK), H(LWCNTR),

72 & H(LXSOC), H(LXKEF), H(P9(1)), H(P9(2)), H(P9(3)),

73 & H(P9(4)), H(PI(5)), H(P9(6)), H(PI(7)),

74: & H(P9(13)),H(P9(14)),H(P9(15)),H(P9(16)),

75: & JPHNU )

76:

17 if (JPERT.ne.0 ) then

78: call KEFFPT(TITLE, JPRTS, NBATCH, NSKIP, NPTDS, NPTCS, MAXDA,
79: &  H(LXSOC), H(LXKEFP), H(P9(1)), H(P9(2)), H(P9(21)),

80: & H(P9(22)), H(P9(23)), A(LDELA), NUCPT, NUC, A(LJPTNU),
81: & CHA(LNUCID), JPERT, JPDEN, NTPT, NGSP, NOCS, NORDDS, NPTBE,
82: & MXPTOP, A(LJPTOP))

83: end if

84:

85: if( JBEFF.ne.0 ) then

86: call BEFF(JPRTS, NBATCH, NSKIP, NEBEF,

87: & H(LWCNTR), H(LXSOC), H(LXBEF), H(P9(1)), H(P9(2)),

88: & H(P9(24)), H(P9(25)), H(P9(26)), H(P9(27)), H(P9(28)),

89: &  H(P9(29)), H(P9(30)), H(P9(31)))

90: end if

end if

GROUP, NPKIND, NREG,

TCH, NUC, NPATOM, NEMIC, NEMAC, NTREG, NSTAL,
NTASK, NEVENT, H(LWSUM), H(LWLEK),

LCL), H(LSRETR), H(LSRECL), A(LENGYB),

L), HLWCNTR), H(LSRMIC),

JEIGN, NBATCH, NSKIP, H(LWSUM),
A(LENGYB), KENGP, KPLIM, A(LTIMEB), A
114: & NETRV, METRV, NBETRV,A(LIETRV,
115 & H(P9(11)), CHA(LRNM),NBINMX
T C##<2007/03/14:PN3:
Do &  H(P9(15)),H(PI(16
N & H(P9(15)),H(P4d
&

&

call PRMNTR( I0T,A,CHA,JM OTIME, INEUT, JPHOT,
127: &  JDLYN, NEVENT, H(LNCL (LNLEAK), H(LWLEAK),
128: &  H(LNABSB), H(LWABSB), H(L ECUT), H(LNTCUT),
1290 &  H(LWTCUT), H(LNKILD), H(LW URV), H(LWSURYV),
130: c##<2007/03/14:PN3:
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131: c## & H(LNCNTR), HLWCNTR) )
132: & H(LNCNTR), H(LWCNTR),
133: & JPHNU, NMONPNW, A(LMONPNW), H(LNMPNW
134: c##>
135: C

136: C

137: return
138: end




src/ mvp/ center.f

. CI#IF PARA

. CHELSE
. Cl#IF .NOT.DYNAMIC

: C/# ELSE

. Cl# END

. CI#IF PARA(PVM)

: * include "../shared/INC/_PVMPA
. CIHELSEIF PARA(MPI)

: * include 'mpif.h’

. CI#ENDIF

: C
. CI#IF PARA(VPP)

e
. Ixocl processor p( mpe )
. CI#ENDIF

e
: C ... task control information file for multi tasking ...
C

. CI#IF PARA

: *  character*(*) TSKINF
. CHENDIF

. CI#IF PARA(VPP)

C/#ENDIF
. C
: C

*VOCL TOTAL,SCALAR

*  subroutine CENTER( NTASKO, TSKINF, MLIMIT )

*  subroutine CENTER

subro ENTER( MLIMIT )

VERSION 3

O0000000

include 'INC/_PROGV’
include 'INC/_FLAGS’
include '../shared/INC/_IOUNIT’

include '../shared/INC/_TASKDT’

include 'INC/_PTALY’

include 'INC/_PTALY?2'

include 'INC/_SBANK’

include 'INC/_SIZES2’

include '../shared/INC/_SIZES’
include '../shared/INC/_VPPPARA’

character TIME8*8, XDATE*12
character*46 MVP(7)
character*16 BLANK
character VER*32, RDATE*32

real*8 TTO, TT1
character*137 BUFF

data MVP /

OO00000000O0O0O0

... initiate multitasking mode ( PVYM/MPI/SX/CRAY/VPP )

[#IF PARA( PVM )
call TSKPVM( NTASKO, TSKINF )

: CI#ELSEIF PARA( MPI)

. *  call TSKMPI( NTASKO, TSKINF )
. CIHELSEIF PARA( SX* CRAY*)

©* ITASKO=1

:* if(NTASKO .eq. 0) NTASKO = 1
:* IDTASK=1

. CI#ELSEIF PARA( VPP )

:* ITASKO=1

: * NTASKO = MPE

. * IDTASK = IDVPROC()

: CIHELSE

ITASKO =1
NTASKO =1
IDTASK =1

. CHENDIF

-8-1), MVP(i),I=1,7)

write(IPR,7000) VER(:ICL
& XDATE,TIME8
format(/8X,” VERSION : A,

8X," EXECUTION DATE : ',

RDATE(:ICLEN2(RDATE)),

ELEASE DATE :',A/
’ TIME A}

only or if SUBTASK-PRINT(1)==2)

PROGV(1)
PROGV(2) *

*

EE

*

kkddkkk ok ddkkkokkdkkkkokk

PR, '(8X,”*”,5X,A6

(PROGV(1),1=1,40),

write(IPR,7010)
end if

T COMMENTS TO PROGRAM ( VERSION, OPTIONS ETC.)
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131:

132

133:
134:
135:
136:
137:

195:

C
C
. C
C
C
*

. C
. C/#IF PARA(MPI PVM)

: CHENDIF
. C/H#IF UNIX

C
C
. C
C
C

. C
. CI#IF PARA( CRAY* SX*)
*

*
*
*
.‘k
o * endif
*
C

[ O — For VPP Fortran -------------- . * call MVPCOM_EXIT,
e I#ENDIF
. CHELSEIF PARA(VPP)

. C

. C
. CIHELSEIF PARA(PVM MPI)

C 196: C
C ==== OUTPUT RUNNNIG SYSTEM & MODE etc. ==== 197: CHHELSE
C 198: C
call STAMP 199: C -----mm-mee- For Single Task --------------
C 200: C
C/#IF PARA(VPP) 201: if( JISTOP.eq.0 ) then
*  write(IPR,’(30X,”"THE NUMBER OF PROCESSORS:”,| 202: call ACTSGL( TITLE, A, H, CHA)
* 203: end if
CI#ENDI 204: C
C 205: C/HENDIF
206: C
207: C
208: C..... TALLY DATA ANALYSIS & OUTPUT .......
209: C
210: C
C... 211: C
D C o - 212: if(JSTOP.eq.0) then
C 213:
call INTRO( 214: Cl#IF PARA(VPP)
215: call GETTOD(TTO)
... disable printout I/O unit management for sub tasks 216: CHENDIF
217:
call STPRN1(OFF ,JSTPRN,IDTASK) 218: call CADENZ( TITLE, A, H, CHA, LIMIT, LIMITL, LIMITC)
219:
220: C/#IF PARA(VPP)
[#IF PARA(VPP) call GETTOD(TT1)
: call GETTOD(TT1)
:* TMINTR=TT1-TTO
. CHENDIF

call MVPCOM_BARRIER(IERR)

TEL1 = T11-TOO

call FLUSHSTD() TCP1 = TC1-TCO

. CI#ENDIF
C write(IPR,7200) TEL1,
& int(TEL1/3600.0),int(mod( .0)/60.0),int(mod(TEL1,60.0)),
..... MONTE CARLO RUN TCP1,
TCP1/3600.0),int(mod(TCP1T,3600.0)/60.0),int(mod(TCP1,60.0))
———————————— For Shared Memory Multi Task run -------------- : /5x,” ==== Elapsed time : ’,1p,e12.5,’ sec.’,

rs’,i2,’ min',i2,’ sec ) ====’
= CPU time :’,1p,el2.5, sec.’,

if(JSTOP.eq.0) then
call MTTASK( TITLE, A, H, CHA, IAINFL, LIMITL,
&  A(LITASK),NTASK,MNTASK,ITASKO,
&  A(LIRANT),ILOCK, IBARR, A(LIRSUT), A(LIRSMT), A(LIRSLT) )

if( TEL1.ne¥0.0 ) then
243: write(IPR,7210) TCP1/TEL1*100.0

244: 7210 format( 5x,’ (,f10.4,%)")
245: end if

C
7: Cl#IF SYSTEM( FACOMAP3

call ACTVPP( TITLE, A, H, CHA )

if(JSTOP.eq.0) then
call ACTMPP( TITLE, A, H, CHA)
end if
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62:
63:
64:
65:

c

SUBROUTINE CHECK( COMENT )

: C PURPOSE : CHECK WRITE OF ALL COMMON PARAME
: CCALLED IN: VARIOUS ROUTINES

c

. C
cC...
. C

: cccc WRITE(IPR,7000)

: ¢7000 FORMAT(1x ,5(1X,A6,1X,G9.3))

. C
C..
C

include '../shared/INC/_LISTOFF’
include '_./shared/INC/_IOUNIT’

include "../shared/INC/_|
include 'INC/_PXSEC’
include 'INC/_CXSEC'
include 'INC/_STACK’
include 'INC/_XBANK’
include 'INC/_SBANK’
include 'INC/_XWORK’

include '../shared/INC/_LISTON’
CHARACTER*(*) COMENT
WRITE(IPR, (/1x,"+++++ CHECK WRITE !! +++++"/1x ,A/)’) COMENT

SIZE & LIMIT PARAMETERS

WRITE(IPR,*) ' ==== COMMON /SIZES/ ====="

WRITE(IPR,*)

'NPART ’,NPART , 'NBANK ’,NBANK ,

& 'NGROUP’ NGROUP, 'NZONE ’,NZONE , "NINPZ ’,NINPZ ,
& 'NSURF ’,NSURF , 'NSDA ',NSDA , 'NZDA ',NZDA ,

& 'NMEMO ’,NMEMO , 'NMAT *NMAT ,’NREG ' ,NREG ,
& 'NTIME ’,NTIME , 'NSOUR *,NSOUR ,

& 'NRESP ',NRESP , 'TCPU ", TCPU ,'IRAND ' IRAND ,

& 'NTHIST’,NTHIST, 'ECUT *,ECUT , 'TCUT ’,TCUT ,
&
&
&
&
&

R0

'NHIST ",NHIST ,

'SUPPLY’,SUPPLY, 'NFBANK’,NFBANK, 'NSKIP *,NSKIP ,
'NBATCH',NBATCH, 'NPICT *,NPICT , 'NREFS ’,NREFS ,
'NMEMS ",NMEMS ,
'NLLEV ",NLLEV , 'NCELL ",NCELL ,
'NLBZ *,NLBZ , 'NRSKIP’,NRSKIP

'NMEMOP’,NMEMOP, 'NLATT ",NLATT ,
'NEST ",NEST ,

.. OPTION FLAGS

WRITE(IPR,*) ’
WRITE(IPR,7100)

&'JREST',JREST, 'JNEUT’, JNEUT, 'JPHOT’,JPHOT, JIMAG’,JIMAG,
& 'JTIME’ JTIME, *JDELT’,JDELT, "JFISS’ JFISS, "JEIGN’ JEIGN,

& "JFIXD', JFIXD, 'JADIM',JADJIM, "JIDDX ', JDDX , *JRRLT',JRRLT,

& 'JIMPT’ JIMPT, 'JWWND’, JWWND, 'JPSTR’,JPSTR, "JFCOL’ JFCOL,
&'JBIAS’ JBIAS, 'JRESP’ JRESP, 'JMNTR’,JMNTR, "JVMNT’, JVMNT,
&'JALLZ' JALLZ, 'JONEZ’ JONEZ, *JSIMP’,JSIMP,

&'JPICT’ JPICT, "JREFL’,JREFL, 'JLATT JLATT, 'JHLAT JHLAT,

& 'JFPRT’ JFPRT, 'JRTTR’,JRTTR, 'JRTCL’, JRTCL

7100 FORMAT(1x ,9(A5,12,1X))

C

write(IPR,*) 'JDEBG’,JDEBG

66: C.... GEOMETRY ARRAY POINTERS ...........

67. C

68: WRITE(IPR,*) ' === COMMON /PGEOM/ ==="

69: WRITE(IPR,7200)

70: & 'LSDA ',LSDA ,LKMAT ',LKMAT ,LKREG ',LKREG ,LKZMAT',LKZMAT,
71: & 'LKZREG',LKZREG,'LKINPZ'LKINPZ,'LKZDA ',LKZDA LKZAA ' LKZAA ,
72: & 'LKMEMO'’,LKMEMO,’LVOL ',LVOL ,LPAPER’,LPAPER,LKSREF LKSREF,
73: & 'LKKREF',LKKREF,'LMEMC ',LMEMC ,LMEMZ ',LMEMZ ,LKCELL’,LKCELL,
74: & 'LIDCEL’,LIDCEL,’LICTYP’,LICTYP,'LIPCEL’,LIPCEL,LCELSZ',LCELSZ,
75: & 'LIDLAT',LIDLAT,LLTYP ',LLTYP [LNVLAT',LNVLAT,LSZLAT' LSZLAT,
76: & 'LIPLAT',LIPLAT,LKLATT',LKLATT, LKSLAT’,LKSLAT,'LKZLBZ',LKZLBZ,
17 & 'LMLBZZ',LMLBZZ,LNKZAA'LNKZAA,LDALT ’,LDALT ,LKDALT’,LKDALT,
78: & 'LKHLAT',LKHLAT

79: 7200 FORMAT(1x ,5(1X,A6,18) )

80: CC

81: WRITE(IPR,*) ' == COMMON /PGEOM2/ DEPS ',.DEPS, DINF ' ,DINF

82: C.... CPU & VECTOR LENGTH MONITOR ......

83: C COMMON /PMNTR/

84: C & CPUSOR,CPUSEL,CPUFLY,CPUSCH,CPUCOL,

85: C & NEXSOR,NVSOR,VLSOR,VL2SOR,MIVSOR,MAVSOR,

86: C & NEXSEL,NVSEL,VLSEL,VL2SEL,MIVSEL,MAVSEL,

87: C & NEXFLY,NVFLY,VLFLY ,VL2FLY ,MIVFLY,MAVFLY,

88: C & NEXSCH,NVSCH,VLSCH,VL2SCH,MIVSCH,MAVSCH,

89: C & NEXCOL,NVCOL,VLCOL,VL2COL,MIVCOL,MAVCOL

90: C

91: C CPU???,R4 CPU TIME OF SUBROUTINE

92: C NUMBER OF EXECUTION OF SUBROUTINE

93: C

94:. C

T, FLY = FLIGHT, .SCH = SEARCH, COL = COLISN

.. SOURCE DATA & ARRA

TE(IPR,*)’ ==== COMMON7/PSOUR/ ===="
",LKSOUR,’LISZON’,LISZON,'LSOUR *,LSOUR ,LPSPAC’,LPSPAC,
A\ | PENRG,'LKENRG',LKENRG,LNSTIM',LNSTIM,'LSTIM ",LSTIM ,
TIM,'LISTIM",LISTIM,LNSANG’,LNSANG,LSANG ",LSANG ,

IS, LPSANG’,LPSANG,'LISANG’,LISANG, 'LIFISM’,LIFISM,

1 cccc WRITE(IPR,7000)
: cccc WRITE(IPR,*)
. cccc $'WSUM ' ,WSU

TR'LFLTR,
5OC ',LXSOC,

SN,'LNLEAK’,LNLEAK,
WABSB,'LNECUT',LNECUT,
WTCUT,'LNKILD’,LNKILD,
WSURV,LNSPLT',LNSPLT,
LTIMEB,'LRVOL ',LRVOL ,

$ 'LWECUT',LWECUT,LNTCU
$ 'LWKILD’,LWKILD,'LNSURV’,L
$ 'LWSPLT' LWSPLT,'LENGYB',LEN¥®
$ 'LNCNTR',LNCNTR,'LWCNTR’,LWC
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131: C.... TALLY ARRAY POINTERS (CONTINUOUS ENE
132: C

196: C ... VECTOR WORK AREA POINTERS ..........cccccvee.
197: C
198: WRITE(IPR,*)* ==== COMMON /XWORK/ ===="

199: WRITE(IPR,7200)

200: & 'NWORK ",NWORK ,LWORK ', LWORK NWORKB’,NWORKB,'LWORKB’,LWORKB
201: C

202: RETURN

203: END

134;  WRITE(IPR.7200)
135: & ’'LRMIC ’,LRMIC, 'LRMICR’,LRMICR,LXMIC *,LXMIC,'LRM
& 'LRMACR’,LRMACR,'LXMAC *LXMAC, 'LRSTR *,LRST

[N
w
[e]

OO0

WRITE(IPR,7200)
153: & 'LIDMAT’,LIDMAT,LMNUC ’,LMNUC ,LINUCI
154:  &'LLPDEN',LLPDEN,NUC 'NUC LN
155  &'LKLIB1,LKLIB1, LXLIB1’ LXLIB1.
156:  &’'LXLIB2',LXLIB2’LCX 'LCX

157: C=================soooooooooo R ==
158: C

159: C.... CROSS SECTION ARRAY POINTERS

160: C

161: WRITE(IPR,*) ' === COMMON /PXSEC/ ====="

162: WRITE(IPR,7200)
163: & 'LWGTF ',LWGTF [LWGTFI',LWGTFI

164: C

165: C.... PARTICLE STACK POINTERS & LENGTHES
166: C

167: WRITE(IPR,*)  ==== COMMON /STACK/ ===="

168: WRITE(IPR,7200)
169: & 'LLSFFL’,LLSFFL,LNFFL ' ,LNFFL ,'LIZFFL’,LIZFFL,’LLSCOL’,LLSCQ
170: & 'NCOLS ',NCOLS ,LLSSRC’,LLSSRC,LNNXT ’,LNNXT ,’LIZNXT",LI
171: & 'IDEFER’,IDEFER,'LLSDED’,LLSDED,'NDEAD ',NDEAD ,'NFISB ',NF
172: & 'LLSREF’,LLSREF,'LIZREF’,LIZREF,LISREF’,LISREF,'LNBREF’,LNBR
173: & 'LLSLAT',LLSLAT,LIZLAT’,LIZLAT,LNXLT ’,LNXLT

174: C

175: C.... PARTICLE BANK POINTERS

176: C

177: WRITE(IPR,*) ' ==== COMMON /XBANK/ ===="

178:  WRITE(IPR,7200)

1790 &'LXXX 'LXXX ,LYYY 'LYYY 'LZZZ 'LZZZ 'LAAA 'LAAA ,
180:  &'LBBB 'LBBB ,LCCC ’'LCCC ,/LWWW ’LWWW  LEEE ' LEEE ,
181:  &'LIZZ 'L1ZZ ,

182  &'LIGG ’LIGG ,/LTTT 'LTTT LXXXF ' LXXXF LYYYF'LYYYF,
183:  &'LZZZF'\LZZZF ;LIZZF’LIZZF /LLEVL’LLEVL /LLZZ ’LLZZ ,
184:  &'LLPOS'LLPOS /LXIM 'LXIM /LLEVLF' LLEVLF, LLZZF ' LLZZF,
185:  &'LLPOSF,LLPOSF, LLCRS’,LLCRS /LLCRSF LLCRSF

186: C

187: C.... BANK POINTERS FOR CROSS SECTION AND OTHER DATA RELATED TO
188: C  CONTINUOUS ENERGY MONTE CARLO CALCULATION.

189: C

190: WRITE(IPR,*) ' ==== COMMON /SBANK/ ===="

191: WRITE(IPR,7200)

192: &'MB ',MB [NSMAC ''NSMAC NSMIC ',NSMIC ,

193: & 'LSMAC ',LSMAC ,LKMAC ’,LKMAC ,/LMMAC ',LMMAC ,LSMIC ',LSMIC ,
194: & 'LKSPI '|LKSPI /LSGTAL’,LSGTAL

195: C
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1 subroutine CHKENV( PROG ) 66: C
2: 67: C ====check MVPVPPPRT : set standard output unbufferd
3: C/#IF .NOT.NOGETENV 68: C ====check MVP_VPP_PRT : set standard output unbufferd
4: 69: C
5. C=<MVP> ============== 70: C VPPPRT//<I/O unit #> is a file name of printout
6: C Purpose: Check enviromnet variables 71: C from each task.
7: C ——=—=—====== 72: C
8: C argum 73: VPPPRT =""
9: C 74: STRING ="’
10: Ci prog, e ("MVP" or "GMVP") 75: call ENVGET('MVPVPPPRT’, STRING )
11: C 76: if( STRING.eq.” ") then
12: C 77: call ENVGET('MVP_VPP_PRT’, STRING )
13: CHIFC .MS_VISUAL 78: end if
14: C 79: if( STRING.ne.” ") then
15: C block is for CUTIL 80: VPPPRT = STRING
16: C 81: write(IPR,*) '===(CHKENV) VPP printout file name base <’,
17: * 82: & VPPPRT(:iclen2(VPPPRT)), ">’
18: * 83: end if
19: *CDEC$ ATT 84: C/HENDIF
20: * end subroutine 85: C
21: * end interface 86: C ------------ only for MVP -------------
22: C/HENDIF 87:
23: C 88: ====check MVP_ARTPOOL :

C
C
24: include ../shared/INC/_IOUNIT’ 89: C Cross section data processed by ART module is stored in
C
C

25: C 90: this directory.
26: C ... ATPOOL may be set. 91:

27: C 92: STRI
28: include 'INC/_ATPOOL’ 93:

29: : VP_ARTPOOL’, STRING )
30: C/#IF PARA(VPP)

31: include '../shared/INC/_VPPPARA’

32: include ../shared/INC/_TASKDT’

33: C/HENDIF V) MVP_ARTPOOL <,
34: C

35: C ... external data ...

36: C

37: character*(*) PROG

38: C

39: C ...local data ...

40: C

41: character*64 VAR

42: character*128 STRING

43: C

44: C

45: C

46: C ====check MVPUNBUF : set standard output unbufferd

47: C ====check MVP_UNBUF : set standard output unbufferd

48: C ("line buffered" saying exactly )

49: C Other than null or blank should be defined for the variable

50: C to activate it.

51: C

52: STRING ="’

53:

54: call ENVGET('MVPUNBUF’, STRING )

55: if( STRING.eq.” ) then

56: call ENVGET('MVP_UNBUF’, STRING )

57: end if

58: C/#IF CUTIL

59: if(STRING.ne.” ") then

60: call FUNBUF()

61: write(IPR,*) '===(CHKENY) Standard output is line buffered.’

62: end if

63: C/HENDIF

64:. C

65: Cl#IF PARA(VPP)
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subroutine CHKSTK( COMMT, IOW, H, IWRK)

1

2. C

3: C DEBUGGING UTILITY :

4: C

5. C=<MVP> — oo
6

7

8

9

: C PURPOSE: CHECK VALIDITY OF PARTICLE STACKS
* APREARANCE OF IDENTICAL BANK POINTERS

character*4 IWRK(NBA

23: write(IOW,*) '== STACK CHECKER: ', COMMT g
24: do 100 I = 1, NBANK

25: IWRK(l)="

26: 100 continue

27: C

28: C .... CHECK APPEARANCE OF IDEN L BANK POINTERS

29: C AND SUM CHECK OF ZONE-WISE PARTICLE NUMBER ARRA
30: C

31: N =0

32: C

33;  call STKIDT('FLIGHT, IOW, H(LLSFFL), H(LNFFL), NZONE+1, IWRK,
34: &  NBANK,N)

w
a
(@]

36:  call STKIDT('SEARCH’, IOW, H(LLSSRC), H(LNNXT), NZONE+1, IWRK,
372 &  NBANK,N)

39: if (JNEUT.ne.0)
40: & call STKIDT('N-COLLISION’, IOW, H(LLSCOL), NCOLS, 1, IWRK,
41: & NBANK, N)

43:  if (JPHOT.ne.0)
44: & call STKIDT('P-COLLISION’, IOW, H(LLSCLP), NCOLP, 1, IWRK,
45: & NBANK,N)

47:  if (JREFL.ne.0)
48: & call STKIDT('REFL. ', IOW, H(LLSREF), H(LNBREF), NREFS+1,
49: & IWRK, NBANK, N)

51: if (JLATT.ne.0)
52: & call STKIDT('LATT.’, IOW, H(LLSLAT), H(LNXLT), NLBZ+1, IWRK,
53: & NBANK, N)

55: call STKIDT('DEAD’, IOW, H(LLSDED), NDEAD, 1, IWRK, NBANK, N)

c
57:  if (N.ne.NBANK ) write(IOW,*) ' == BANK TOTAL MISMATCH !! ",
58: & ’'NBANK=’, NBANK,’ TOT=', N

60: return
61: end
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character*2 function CHSYMB(NA)
: C=<MVP>
PURPOSE : RETURN CHEMICAL SYMBOL FOR ATOM
CALLED IN: MTDATP, DENTB2

O00000

-
=
(¢]

‘LA’CE'PR’,/ND’,
'ER’,TM’,YB'LU,
'HF,TA,W RE’,OSVIR,PT' AU’
TL','PB’BI'PO’ AT

FR'/RA’,
'AC' TH')PA’ U ' NP’ 'P
'FM’’MD’/NO’,LR" [/

29: if (NA.le.MATOM ) then

30: CHSYMB = CSYMBL(NA)
31: else

32: CHSYMB =""

33: end if

34: return

35: end
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1: subroutine CKPOOL( ATPOOL,NCID, FILE, IXS, 66: write(IPRT,*) * Probably some other process is locking the ’,
2: 67: & file for output. Do not read the file.’
3: C Purpose: check arbitrary temperature library pool 68: call CNTERR('WARNING)
4: 69: return
5: Check existence of processed xsec by ART in directory ATP, 70: end if
6: If processed one in found under directory ATPOOL, 71: C
7: and opend succesfully, returns JPOOL = 1. 72: C
8: 73: C ... try to open the pooled file.
9: 74: C
10: 75: C
11: 76: inquire(IXS,opened =JJJ)
12 17 if (JJJ) close( IXS)

78:  open(IXS, file =FILECICLEN2(FILE)), status =’OLD’, form =
79: &  'UNFORMATTED', iostat =I0S )

[N
O0000000000000000000O00O00

80: C
16: 81: if (10S.eq.0) then
17 82: JPOOL =1
18: 83: write(IPRT,*) ' === Pooled ART library file <’,
19: 84: & FILE(:ICLEN2(FILE)), "> is opened.’
20: eg. on UN , 85: else
21: ARTPOOL = '/pathl/path/ is valid, but 86: write(IPRT,*)
22: ARTPOOL = '/pathl/path’ may not be valid. 87: & "IN(CKPOOL) Failed to open a pooled ART library file <’
23 i NCID : nuclide ID (+temperature string). 88: & FILE(:ICLEN2(FILE)), '>. Code =, I0S
24: Tries to open FILE = ARTPOOL// 89: end if
25: 90: C
26: CilIXS :1/O unit on which library fil 91: return
27: C already created.) end

28: CilPRT :message printout I/O unit
29: C 0 JPOOL : returns non zero value when a pooled file is opened
30: C succesfully.

31: C
32: character*(*) ATPOOL
33: character*(*) NCID
34: character*(*) FILE

.... Local data

w
o
000

38: logical J3J
39: character*300 LKFILE

JPOOL =0

.... check existence of the expected file

FILE =ATPOOL(ICLEN2(ATPOOL)) //INCID(:ICLEN2(NCID))
inquire(file =FILE(:ICLEN2(FILE)),exist =JJJ)

if (.not.JJJ ) return

.... check existence of a "lock file" : file//'.LOC’

I
©
0O0000 O O 00000 000

59: LKFILE = FILECICLEN2(FILE)) //'.LOC’
60: inquire(file =LKFILE(:ICLEN2(LKFILE)),exist =3JJ)

61: C

62: if (J33) then

63: write(IPRT,*) '"N[(CKPOOL) Pooled ART library file <',
64: & FILE(C:ICLEN2(FILE)), "> exists, but a lock file <’,

65 & LKFILE(:ICLEN2(LKFILE)), "> also exists.’



src/ mvp/clrstk. f

‘c

subroutine CLRSTK( IOW, NENDL, WENDL,
NZONE, NREFS, NLBZ, NBANK,
NDEAD,

NFFL, LSFFL,

NNXT, IDEFER, LSSRC,

NCOLS, LSCOL,

NBREF, LSREF,

LT, LSLAT,

R0 R0 R0 R0 R0 Ro Ro Ro

O

O
=]
c
=
°
o]

Il particle stacks.

r and weight of remaining pa, and WENDL.

q
)
—

include 'INC/ ]

integer NFFL(NZONE~+1), LGFFL(NBANK)

integer NNXT(NZONE+1), IDEFER, LSSRC(NBANK
integer NCOLS, LSCOL(NBANK)
integer NBREF(NREFS+1), LSREF(NBA
integer NXLT(NLBZ+1), LSLAT(NB
integer NCOLP, LSCLP(NBANK)

c
real WWW/(NBANK)
c
c
c
NDEAD = NBANK
c
NENDL =0
WENDL = 0.0D0
c
c

NENDL = NENDL + NFFL(NZONE+1)

WENDLO =0.0D0

do 100 | = 1, NFFL(NZONE+1)
WENDLO = WENDLO + WWW(LSFFL(I))

100 continue

WENDL = WENDL + WENDLO

write(IOW,7000) 'Flight',NFFL(NZONE+1), WENDLO

call PUTVI( NFFL, NZONE+1, 0)

NENDL = NENDL + NNXT(NZONE+1)
WENDLO =0.0D0
do 110 1 = 1, NNXT(NZONE+1)
WENDLO = WENDLO + WWW(LSSRC(I))
110 continue
WENDL = WENDL + WENDLO
write(IOW,7000) 'Search’,NNXT(NZONE+1), WENDLO
call PUTVI( NNXT, NZONE+1, 0)
IDEFER =0

if (JREFL.ne.0 ) then
NENDL = NENDL + NBREF(NREFS+1)
WENDLO =0.0D0
do 120 | = 1, NBREF(NREFS+1)

WENDLO = WENDLO + WWW(LSREF(I))
120 continue

WENDL = WENDL + WENDLO
write(IOW,7000) 'Reflection’, NBREF(NREFS+1), WENDLO
call PUTVI( NBREF, NREFS+1,0)

end if

. C

if (JLATT.ne.0) then
NENDL = NENDL + NXLT(NLBZ+1)
WENDLO =0.0D0
do 130 I = 1, NXLT(NLBZ+1)

WENDLO = WENDLO + WWW(LSLAT(l))
130 continue

WENDL = WENDL + WENDLO
write(IOW,7000) 'Lattice’,NXLT(NLBZ+1), WENDLO
call PUTVI( NXLT, NLBZ+1,0)

end if

: C

if (JNEUT.ne.0 ) then
NENDL = NENDL + NCOLS
WENDLO =0.0D0
do 1401 =1, NCOLS
WENDLO = WENDLO + WWW(LSCOL(I))
140 continue
WENDL = WENDL + WENDLO
write(IOW,7000) 'Collision(N)’,NCOLS,WENDLO
NCOLS =0
end if

. C

if (JPHOT.ne.0 ) then

= NENDL + NCOLP

=0.0D0

NCOLP

WENDLO + WWW(LSCLP(1))
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. CI#IF PARA(PVM)

: * include 'mpif.h’
. CI#ENDIF

c . CHE

. CH##<2007/03/14:PN3:

T CH>

: C

: C ... local data ...

. C

. C##<2007/03/14:PN3:

. c##t character 16 ITEM

. CHH>

00000 00

subroutine CTXSIN(A, 1A, CHA, LIMIT, 66: MLEN =0

& LIMITC,JXSKIP) 67: c##<2007/03/14:PN3:

C=<MVP> 68: NPATOM =0
: C PURPOSE : INPUT & PROCESSING OF CONTINUOUS-EN SS SETION 69: NUCPN =0

C AND RELATED DATA 70: cH##>
: CCALLED IN: INTRO 71: C
: C##<2007/03/14:PN3: 72: C ... default material temperature is negative (used fixed temperature
1 c##C CAL , FREADN,VALUEO,MTDATA,DENTAB, SECP,XSECE,MEMERR 73: C library data).
: C CALLS, N,VALUEO,MTDATA,DENTAB,X ECP,XSECE,XSECPN, 74: C

C 75: TEMPMT =-1.0D0
CH#t> 76: TMPMAX = TEMPMT
C 77 TMPMIN = TEMPMT
78: C
79: C ... default precision of temperature is 1.0 degree
80: C
81: C Actual temperature is rounded value as;
C 82: C
83: C nint( temperature / tprecs )*tprecs
84: C

include 'INC/_IO 85: TPRECS =1.0D0

86: TPRMIN = TPRECS

87: C
: * include '../shared/INC/_PVMPARA' 88: C ... default mode of doppler broadning procedure (vector/non-vector)
. CIHELSEIF PARA(MPI) 89: C

90: JVPOP =0
. Cl#IF VECTORIZE
include "../shared/INC/_TASKDT’ *

include 'INC/_KPIDS’
include 'INC/_NGPS’

. C
ary and read/store in $MVP_ARTPOOL if possible.

include 'INC/_CXSEC’

include 'INC/_ATPOOL’
include '../shared/INC/_SIZES’
include 'INC/_SIZES2’

include 'INC/_FLAGS’

.. elimination of cha
(default is no eliminal

data in photonuclear library
include 'INC/_ISOTOP’ JPNLCP =0

EL( IPR, '’MATERIAL COMPOSITION DATA")

character ITEM*33, ITEM2*13, HERRMES*60 [ O

integer OUFILE : compositiolY data etc.
real RWRK(2)

real*8 DWRK(2)

real*8 TPRECS, TPRMIN, TEMPMT, DTEMP, TMPMAX, TMPMIN

call REMAIN('MPK’, NLTEMP, 'l4D’, LAST
call KEEP('MPK’, LMPK, NLTEMP, ’I4Q
call PACKO0O0( A(LMPK), '"MATER!4 RET)
if (IRET.ne.0) then
call CNTERR('FALA

integer NDIGIT
character*16 FMT

call HEADER( IPR, 'MATERIAL & CROSS SECTION DATA’) G- - - oo
INITIALIZATION :
125: 100%Call FREADS( ITEM, NLE
126: if (IEND.ne.0) then
NMAT =0 127: c##<2007/03/14:PN3:
NUC =0 128: c##t  write(IMSG,*)
INFILE =0 129: c## & XXX Unexpected end of input datd S SECTION" block.’

OUFILE =0 130: write(IMSG,'(1X,A,A))
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131:
132:
. CH#>

195:

O000

: C OUTFILE: output of cross section data afte

. C
: C TPRECS : temperature precision
. C

& "XXX(ctxsin) Unexpected end of input data i
& " SECTION" block.’

call PRSTOP( 1, ’Invalid "$CROSS SECTION" block.")
stop 888

O o0o0

else if (ITEM(1:NLEN).eq."OUT!
call VALUEO( ", ICALL, '14’, OUFIN
if (OUFILE.ne.0 ) then
write(IPR,7020) OUFILE
7020
& 'ARE OUTPUT TO UNIT OUTFILE (=,12,)")
end if

else if (ITEM(1:NLEN).eq. TPRECS') then
call RBREAD( ITEM(:NLEN), TPRECS, NA, -1, IEND)
if (IEND.ne.0 ) then

. CH##<2007/03/14:PN3:

. CHtt write(IMSG,*) "XXX(CTXSIN) Input error for <’, ITEM(:NLEN),
D CHH & >
write(IMSG,’(1X,A,A,A)’)
& "XXX(CTXSIN) Input error for <', ITEM(:NLEN), ">’
. CHH>

call CNTERR('FATAL")
end if
if (TPRECS.le.0.0) then

. CH#<2007/03/14:PN3:

. CHtt write(IMSG,*) '"XXX(CTXSIN) Temperature precision <TPRECS>’,
D cit & " must be positive. ', TPRECS
write(IMSG,’(1X,A,A,1P,E13.5))
& "XXX(CTXSIN) Temperature precision <TPRECS>’,
& " must be positive. ', TPRECS
. CHE#>
call CNTERR('FATAL")
TPRECS =1.0
else

TPRMIN = MIN(TPRMIN,TPRECS)
write(IPR,7040) TPRECS

. CH##<2007/03/14:PN3:

: €7040 format(/1X," >>> Temperature precision changed to ',E13.5/)
7040 format(/’ >>> Temperature precision changed to ’,1P,E13.5/)
. CHE#>
end if
C

format(/1X," ===== PROCESSED CROSS SECTION DATA",

: C JVPOP : broadning procedure by vector mode if non zero
. C

else if (ITEM(1:NLEN).eq."JVPOP’ ) then
call 4READ( ITEM(:NLEN), JVPOP, NA, -1, IEND)
if (IEND.ne.0 ) then

T C##<2007/03/14:PN3:

. ct write(IMSG,*) "XXX(CTXSIN) Input error for <’, ITEM(:NLEN),
LGt & >
write(IMSG,'(1X,A,AA)")
& "XXX(CTXSIN) Input error for <’, ITEM(:NLEN), ">’
T CHH>
call CNTERR('FATAL’)
end if
C
C data name "JXPOOL" :
C JXPOOL : pool processed library by ART in directory $MVP_ARTPOOL
C if non-zero, else always process by ART and do not store
C in pool.
C

else if (ITEM(1:NLEN).eq.'JXPOOL’ .or. ITEM(1:NLEN).eq.’ARTPOOL’
& ) then

call 4READ( ITEM(:NLEN), JXPOOL, NA, -1, IEND )

if (IEND.ne.0 ) then

T C##<2007/03/14:PN3:
. CHH
D CHt & >

write(IMSG,*) "XXX(CTXSIN) Input error for <', ITEM(:NLEN),

for charged particle data in photo-
liminate / eliminate

then
,NA, -1, IEND)

nuclear library ™

else if (ITEM(1:NLEN).eq
call 4AREAD( ITEM(:NLE

rite(IMSG, (1X,A,AA)")
XXX(CTXSIN) Input error for <’, ITEM(:NLEN), ">’

label:
label:
integer:

'&+material# (I
'IDMAT’

... repeat ID & density ...

'MNUC’
number of nuclides

label:
integer:

O000000
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261:
262:
263:

302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:

316:
317:
318:
319:
320:
321:
322:
323:
. CH#
325:

coo0o000O0NO0

0O000 000

else if (ITEM(1:NLEN).eq.’& ) then
NMAT =NMAT +1

.. STORE THE NUMBER OF NUCLIDES FOR THE LAST

[eXeXe]

if (NMAT.gt.1) then

write(IPR,7100) KMNUC
KLB( A(LMPK), 'NUCLIDE NUMBER’, '
( A(LMPK), '"NUCLIDE NUMBER’

)
e.0 .or. IRET2.ne.0 ) then
ERR('FATAL’)

if (NMAT.ge.10000 ) then
write(IMSG,’(/1x,a,a/)")
"XXX(CTXSIN) Number of materj
’10000.’
call CNTERR('FATAL")
return
end if

R0 Ro

NDIGIT = int(log10(real(NMAT)))+1
write(FMT,’(a2,i1,a1)’) '(I,NDIGIT,’)’
write(ITEM(2:),FMT) NMAT

call PACKLB(A(LMPK), '"MATERIAL HEADER’, ITEM(1:NDIGIT+1), IREG)

if (IRET.ne.0 ) then
call CNTERR('FATAL")
return

end if

... reset material temperature ...

TEMPMT =-1.D0

IDMAT : MATERIAL ID NUMBER (FROM 1 TO 998)
(THIS MUST BE THE FIRST INPUT ITEM FOR EACH MATERIAL !')

else if (ITEM(1:NLEN).eq. IDMAT’ ) then
call VALUEO(® ', ICALL, '14’, IDM)
c##<2007/03/14:PN3:
if (NMAT.le.1) write(IPR,'(1h )")

CH#H>
write(IPR,7060) NMAT, IDM
7060 format(6X,
& /6X,” MATERIAL NO. ',18,: ID =",I18
& 16X, /)
C
if (IDM.It.0 ) then
write(IMSG,’(/1x,a,i7/)")
& "XXX(CTXSIN) Negative material ID is not allowed:’,
& IDM

call CNTERR('FATAL")
else if (IDM.eq.0 ) then
Cc##<2007/03/14:PN3:
write(IMSG,’(/1x,a/)’)

c## & 'l Mat. ID is zero. This material is treated as inner void.’

326:
327:
328:
329:
330:
331:
332:
333:
334:
335:
336:
337:
338:
339:
340:
341:

386:
387:
388:
389:
390:

T Ccitt>
371:
372:
373:
374:
375:

I CHH>

write(IMSG,’(/1x,a,al)’)

& "N(ctxsin) Material ID is zero. This material’,
& "is treated as inner void.’
CH#H>

call CNTERR('WARNING')
end if

c
CH##<2007/03/14:PN3:
ct##t  write(IPR,7080)
c7080 format(5X," ',
CHit & "NUCLIDE '’ DENSITY ' TEMPERATURE'/
cH#t & 5%, ) 20 )
if (JPHNU.eq.0 ) then
write(IPR,7080)
else
write(IPR,7081)
end if
7080 format(5X,” ',/ NUCLIDE',’, DENSITY ' TEMPERATURE'/
& 5X,' 7 e R )
7081 format(5X,” ', NUCLIDE'' DENSITY '’ TEMPERATURE,
& " PHOTO-NUC’
& /5%, ) 20 ), )

T CHH>
i C

call PACKLB( A(LMPK), 'MATERIAL ID’, IDMAT’, IRET1)
call PACKND( A(LMPK), 'MATERIAL ID’, '14’, IDM, 1, IRET2)
if ( ne.0 .or. IRET2.ne.0 ) then

R('FATAL")

of the material.

.~~~

then

call
end if
if ( TEMPMT.It.0.0 ) then
CH##<2007/03/14:PN3:
cit# write(IMSG,*)
write(IMSG,’(1X,A,1P,E13.5.

& N(CTXSI

else if (ITEM(1:NLEN).eq."END
CH##<2007/03/14:PN3:

ct#t  write(IPR,7100) KMNUC
c7100 format(5X, ', ----------- ,2(
cHt & " NUMBER OF NU

0."$END’ ) then
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391:
392:
393:
394:
395:
396:
397:
398:
399:
400:
401:
402:
403:
404:
405:
406:

: CCCCCCC call RBREAD( ITEM(:NLEN),

. CH##<2007/03/14:PN3:

T CH# write(IMSG,*) "XXX(CTXSIN) Input error for <’, ITEM(:NLEN),
DCHit & >
D ct & ' (a NUCLIDE-ID(density temperature) is expected.)’
write(IMSG,’ (1X,A,AAA))
& "XXX(CTXSIN) Input error for <, ITEM(:NLEN), ">’
& ' (a NUCLIDE-ID(density temperature) is expected.)’
. CHH>
call CNTERR('FATAL")
end if

. C

. CH##<2007/03/14:PN3:

. CH#t write(IMSG,*) "XXX(CTXSIN) Number of data for <’,
DCcit & ITEM(:NLEN), '>", " must be 1 or 2, but’, NA,
D ct & ' data are given.’
. CHtt write(IMSG,*)
DCcit & ' (a NUCLIDE-ID(density temperature) is expected.)’
write(IMSG,(1X,A,AA,16,A)")
& "XXX(CTXSIN) Number of data for <, ITEM(:NLEN),
& "> must be 1 or 2, but’, NA, ’ data are given.’
write(IMSG,'(1X,A)")
& ' (@ NUCLIDE-ID(density temperature) is expected.)’
. CHE#>
call CNTERR('FATAL")
end if
C
RDEN = DWRK(1)

if (JPHNU.eq.0 ) then
write(IPR,7100) KMNUC

else
write(IPR,7101) KMNUC
end if
7100 format(5X," ', -------- B R
& /5X,”  NUMBER OF NUCLIDES =",13/)
7101 X, ) 20 ), !
& UMBER OF NUCLIDES =",13/)
CH#>
C

( A(LMPK), 'nuclide number,

)
D( A(LMPK), 'nuclide num C. 1, IRET)

T ERROR’, IRET1, IRET2

go to 110

NUMBER DENSITIES (and temperature |

o000 O O

else

NB =-2
RK, NA, NB, IEND )
call RBREAD( ' ', DWRK, NA, NB, IEND )
if (IEND.ne.0 ) then

if (NA.It.1 .or. NA.gt.2 ) then

if (JNEUT.ne.0 ) then
if (NA.eqg.2 ) then
DTEMP =DWRK(2)
else
DTEMP
end if
else

=TEMPMT

T C##<2007/03/14:PN3:
505:
. CH#

1 ¢7120

O

... nuclide temperature has meanings only in neutron probrem.

DTEMP =-1.0D0
end if
C
if (DTEMP.ge.0.0 ) then
TMPMAX = MAX(TMPMAX,DTEMP)
TMPMIN = MIN(TMPMIN,DTEMP)
end if
C
KMNUC =KMNUC + 1
C
C ... pack nuclide ID, density and temperature ...
C

. C##<2007/03/14:PN3:
T CHH

call PACKCS( A(LMPK), 'NUCLIDE ID’, ITEM(:NLEN), IRET1 )
NHYP =0
ISH1 =NLEN
ISH2 =1
ISH3 = NLEN
do I=1,NLEN

if (ITEM(l:1).eq.-") then

NHYP =NHYP +1

ISH1 =1-1
ISH2 =1+1

MPK), 'NUCLIDE ID’, ITEM(:ISH1), IRET1)

'DENSITY’, 'R4’, RDEN, 1, IRET2)
ECS’, 'R8', TPRECS, 1, IRET4)

. IRET3.ne.0 .or. IRET4.ne.0

ct##t  if (DTEMP.ge.0 ) then
write(IPR,7120) ITEM(:NLE]
format(5X,” ",A, T2

else if (JNEUT.ng

write(ITEM2,'(1P,E13.5)’
else if (JNEUT.ne.0 ) then
ITEM2 ='FROM LIBRARY’
else
ITEM2
end if

="NO MEANING "’

PK), 'PN-NUCLIDE ID’, ITEM(ISH2:ISH3), IRET5 )

MPERATURE’, 'R8’, DTEMP, 1, IRET3)
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521:
522:
523:
524:
525:
526:
527:
528:
529:
530:
531:
532:
533:
534:
535:
536:

. C
. C
. C
110 continue

0O00000

if (JPHNU.eq.0 ) then 586: write(IMSG,’(1X,A,A)")
write(IPR,7120) ITEM(:ISH1), RDEN, ITEM2 587: & "XXX(CTXSIN) Character memory is insufficient’,
else 588: cit>
write(IPR,7120) ITEM(:ISH1), RDEN, ITEM2, ITEM(ISH 589: & " to store nuclide ID table in subroutine.’
endif 590: call CNTERR('FATAL")
7120 format(5X,” ',A,T18,1P,E13.5,1X,A:2X,A) 591: call PRSTOP( 1, 'CHARACTER MEMORY OVER.")
592: stop 999
593: end if
594:

: 595: call KEEPC('NUCID’, LNUCID, MAXNC, 'C16’, LASTC, JDEBG )
G,'(/1x,a,e13.5/)) 596: call RWIND( IUB)
Negative density is input: ’,
G, (/1x,a,1p,e13.5/))
txsin) Negative density j

598: call MTDATA( A(LMPK), IA(LIDMAT), IA(LMNUC), IA(LLPDEN), NMAT,
599: & A(LINUCT), A(LDENST), TPRMIN, TMPMAX, TMPMIN, A(LDSMAT),
600: c##<2007/03/14:PN3:

'FATAL’) 601: c## & CHA(LNUCID), NUC, MAXNC, MLEN, LAST, LIMIT, LIMITA)

end if 602: & CHA(LNUCID), NUC, MAXNC, MLEN, LAST, LIMIT, LIMITA,
C 603: & JPHNU)
G R 604: c##>
C REPEAT INPUT 605: C
C 606: call RESIZEC('NUCID’, LNUCID, NUC, 'C16’, LASTC)
end if 607: C
go to 100 608: C ... nuclide ID’s as input (used to search index file)
609: C
END OF MATERIAL DATA INPUT 610: c##<2007/03/14:PN3:
611: call KEEPC('NCIDP’, LNCIDP, NUC, 'C16’, LASTC, JDEBG )

c WN\CIDI’, LNCIDI, NUC, 'C16’, LASTC, JDEBG )
¢ ... resetinput data I/O record 614: ITC+1 ) then
c 615:
call RESET ; (CTXSIN) Character memory is insufficient ’,
C
C ... close packet container & release memory ... racter memory is insufficient’,
C
call PCTCLS( A(LMPK), 'MATERIAL DATA’, NLTEMP, NLP, IRET) |D string <NCIDI>.’
C
call RESIZE('MPK’, LMPK, NLP, '14D’, LAST ) call PRSTOP( 1, 'CHA MORY OVER.")
C stop 999
C INPUT PROCESSED CROSS SECTION DATA FROM UNIT INFILE (I d if
C (unimplemented)
C uclide temperature (from temporary file IUB) ...
if (INFILE.gt.0 ) then
call XSFILE (1), ' TEMPN’, LTEMPN, NUC, 'R8’, LAST, 0.0D0, JDEBG )
return
end if
C
C
C MAKE DATA REGIONS FOR IDMAT(NMAT), MNUC(NMAT), LPDEN(NMAT+1) etc. :
@ 634: call INTMPN( IUB, CHA(LNCIDI), A(LTEMP} CIDP))
call KEPV(A(1), 'IDMAT’, LIDMAT, NMAT, 'l14’, LAST, 0, JDEBG ) 635: c##>
call KEPV(A(1), 'MNUC’, LMNUC, NMAT, 'I4’, LAST, 0, JDEBG ) : C
call KEPV(A(1), LPDEN’, LLPDEN, NMAT+1, 'l14’, LAST, 0, JDEBG ) DG -
call KEPV(A(1), 'INUCT’, LINUCT, MLEN, 'l4’, LAST, 0, JDEBG ) . C CHECK NUMBER DE& PHOTON P§
call KEPV(A(1), 'DENST’, LDENST, MLEN, 'R4’, LAST,0,JDEBG) ARG ----------------- - e~ -
call KEPV(A(1), ' DSMAT’, LDSMAT, NMAT, 'R4’, LAST, 0, JDEBG )
PUT DATA TO IDMAT, MNUC, LPDEN & COUNT TOTAL NUCLIDE NUMBER
0, JDEBG )
: FT, 0, JIDEBG )
... give all remaining memory to 'NUCID’ temporaly. :
646: call KEPV(A(1), 'TATMT, LIA 0, JDEBG )
call REMAINC('NUCID’, MAXNC, 'C16’, LASTC) 647: call KEPV(A(1), 'DNSTP’, LDN AST, 0, JDEBG )
: if (MAXNC.le.0) then 648: if (LSIZ(LAST).gt.LIMIT ) then
. C##<2007/03/14:PN3: 649: call MEMERR( 'CTXSIN’,
c##t  write(IMSG,*) 'XXX(CTXSIN) Character memory is insufficient ’, 650: & '"MATERIAL COMPOSITION FOR PHOTON’,
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651: & LSIZ(LAST), LIMIT) 716:

652: call PRSTOP( 1, 'MEMORY OVER.") 717: Cl#IF PARA( PVM MPI)

653: stop 999 718: end if

654: end if 719: C

655: C 720: if (NTASK.gt.1) then

656: call MTDATP( A(LIDMAT), A(LMNUC), A(LLPDEN), NM 721: call TOKEI( TX0, 0)

657: & NUC, A(LINUCT), A(LDENST), MLEN, NPATO 722: IT0O =1

658: & PATM), A(LLPDNP), A(LIATMT), A(LD 723: call MVPCOM_BCAST_I4( ITO, 55, A(LKLIB1), NUC*31, INFO )
659: 724: call MVPCOM_BCAST_R4(IT0, 55, A(LXLIB1), NUC*11, INFO )
660: 725: call MVPCOM_BCAST_I4( ITO, 55, A(LKLIB2), NUC*NMT*21,
661: 726: & INFO)

662: 727: call MVPCOM_BCAST_RA4(ITO, 55, A(LXLIB2), NUC*NMT*4, INFO
663: 728: & )

664: 729: call MVPCOM_BCAST_RA4( ITO, 55, ETOPL, 1, INFO )

665: ESSING OF CRO 730: call MVPCOM_BCAST_RA4(ITO, 55, EBOTL, 1, INFO)

666: 731: call MVPCOM_BCAST_RA4( ITO, 55, ESABL, 1, INFO)

667: C 732: call MVPCOM_BCAST_I4( ITO, 55, MCX, 1, INFO )

668: 733: MBLOCK = 2**15

669: c 734: do 120 K = 1, MCX, MBLOCK

670: C 735: K2 = MIN(MCX,K+MBLOCK-1)

671: C 736: NN =K2-K+1

672: C KEEP MEMORY FOR CROSS SECTION ARRAY 737: LLL =LCX+K-1

673: C 738: call MVPCOM_BCAST_I4( ITO, K, A(LLL), NN, INFO )

674: C 739: 120 continue

675: if (JNEUT.ne.0 ) then 740: call TOKEI( TX1, 0)

676: NMT =120 741: write(IPR,'(1x,a,a,i9,a,1p,e12.5)")

677: NNK =10 : '=== Elapsed time to broadcast cross section ’,

678: C tasks (neutron: ', MCX, ' words) : ', TX1

679: call KEEPC('MATT’, LMATT, NUC, 'C136’, LASTC, JDEBG )

680: if (LASTC.gt.LIMITC+1) then

681: c##<2007/03/14:PN3:

682: c## write(IMSG,*) "XXX Character memory is insufficient ’,

683: write(IMSG,'(1X,A,A,A)")  MCX, 'R4D’, LAST)

684: & "XXX(ctxsin) Character memory is insufficient’,

685: c##>

686: & ' to store neutron library description string’,

687: & “in subroutine <CTXSIN>" A R C - -------nooomenmmnmm oo - - -~ --m oo

688: call CNTERR('FATAL") KEEP MEMORY FOR CR ION ARRAY (PHOTON)

689: call PRSTOP( 1, 'CHARACTER MEMORY OVER.")

690: stop 999

691: end if HOT.ne.0 ) then

692: C = 136/8*MWORD

693: call KEPV(A(1),’KLIB1’,LKLIB1,NUC*31,'l4’, LAST, 0, JDEBG ) =60

694: call KEPV(A(1),’XLIB1’,LXLIB1,NUC*11,’R4’, LAST, 0, JDEBG )

695: call KEPV(A(1),’KLIB2’,LKLIB2,NUC*NMT*21,'14’,LAST,0, JDEBG ATTP’, LMATTP, NPATOM, 'C136’, LAST, 0, JDEBG )
696: & ) : ('MATTP’, LMATTP, NPATOM, 'C136’, LASTC, JDEBG )
697: call KEPV(A(1),’XLIB2',LXLIB2,NUC*NMT*4,'R4’, LAST, 0, JDEBG 762: if (LASYC.gt.LIMITC+1) then

698: & ) 763: c##<2007/03/14:PN3:

699: C 764: cit write(IMSG,*) "XXX Character memg

700: C ... keep CX to start on doubleword boundary. 765: write(IMSG,’ (1X,A,AA))

701: C Itis for working area in ARTLIB process. & "XXX(ctxsin) Characig

702: C I CHH>

703: call REMAIN('CX’, MMCX, 'R4D’, LAST) < & ' to store g ption string’,

704: call KEEP('CX’, LCX, MMCX, 'R4D’, LAST, JDEBG ) & i

705: C

706: RACTER MEMORY O

707: CI#IF PARA( PVM MPI )

708: if (IDTASK.eq.1) then :

709: CHENDIF :

710: 775: call KEPV(A(1),’KLBP1’, AST, 0, JDEBG
711: call XSEC( A(LCX), IA(LCX), MMCX, LCX, MCX, LAST, LIMIT, 776: &

712: & NMT, CHA(LMATT), IA(LKLIB1), A(LXLIB1), 777: call KEPV(A(1),’XLBP1’,LXLBF 4’ LAST, 0, JIDEBG
713: & IA(LKLIB2), A(LXLIB2), ETOPL, EBOTL, ESABL, NUC, 778: &

714: & CHA(LNUCID), CHA(LNCIDI), A(LTEMPN), JVPOP, 779: call KEPV(A(1),’KLBP2',LKLBP2,NR TP*6,'14’,LAST,0,
715: & JXPOOL, ATPOOL, JDEBG ) 780: & JDEBG)
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781:
782:
783:
784:
785:
786:
787:
788:
789:
790:
791:
792:
793:
794:
795:
796:
797:
798:
799:
800:
801:
802:
803:
804:
805:
806:
807:
808:
809:
810:
811:
812:
813:
814:
815:
816:
817:
818:
819:
820:
821:
822:
823:
824:
825:

827:
828:
829:
830:
831:
832:
833:
834:
835:
836:
837:
838:
839:
840:
841:
842:
843:

845:

C

C

130

O 00000 O 00

call KEPV(A(1), XLBP2',LXLBP2, NPATOM*NM
& JDEBG )

call REMAIN('CXP’, MMCXP, 'R4’, LAST)
call KEEP('CXP’, LCXP, MMCXP, 'R4’, LAST, JDEBG )

& , NPATOM,

=1

)
call MVPCOM_BCAST_I4(
INFO)
call MVPCOM_BCAST_R4( IT0, 98,
INFO )
call MVPCOM_BCAST_R4( IT0, 56, ETOPLP, 1, INFO )
call MVPCOM_BCAST_R4( IT0, 56, EBOTLP, 1, INFO )
call MVPCOM_BCAST_I4( ITO, 56, MCXP, 1, INFO )

R R R R

MBLOCK = 2**15
do 130 K =1, MCXP, MBLOCK
K2 = MIN(MCXP,K+MBLOCK-1)
NN =K2-K+1
LLL =LCXP+K-1
call MVPCOM_BCAST _I4( ITO, K, A(LLL), NN, INFO )
continue
call TOKEI( TX1,0)
write(IPR,’(1x,a,a,i9,a,1p,e12.5)")
& '=== Elapsed time to broadcast cross section’,
& " to tasks (photon: ', MCXP, " words) : ', TX1
& - TXO0
end if

[HENDIF
call RESIZE('CXP’, LCXP, MCXP, 'R4’, LAST)

end if

KEEP MEMORY FOR CROSS SECTION ARRAY (ELECTRON)

if (JBREM.ne.0 ) then
NEE =134

MTOP =49

NEMTP = NEE*MTOP

NEMTP1 = NEE*(MTOP-1)

call KEPV(A(1),’KLBE1’,LKLBE1,NPATOM*20,'l4’,LAST,0, JDEBG

& )

A(LXLBP2), NPATOM*

846: call KEPV(A(1),’XLBE1',LXLBE1,NPATOM*6,'R4’, LAST,0, JDEBG )
847: call KEPV(A(1),'EEL ',LEEL,NEE, 'R4’, LAST, 0, JDEBG )

848: call KEPV(A(1),'RKT ’',LRKT,MTOP, 'R4’, LAST, 0, JDEBG )

849: call KEPV(A(1),'’PBR ',LPBR,NEE*NMAT, 'R4’, LAST, 0, JDEBG )
850: call KEPV(A(1),’EBA ',LEBA,NEMTP*NMAT,R4’,LAST, 0, JDEBG )
851: call KEPV(A(1),’PBT ',LPBT,NEE*NMAT,'R4’,LAST, 0, JDEBG )
852: call KEPV(A(1),'EBT ',LEBT,NEMTP*NMAT,'R4’LAST, 0, JDEBG )
853: call KEPV(A(1),RNG ',LRNG,NEE*NMAT, 'R4’, LAST, 0, JDEBG )
854: call KEPV(A(1),'EBTP ',LEBTP,NEMTP1*NMAT,'R4’,LAST,0, JDEBG
855: & )

856: call KEPV(A(1),'IEBTP’,LIEBTP, NEMTP1*NMAT*2, I4’, LAST, O,
857: & JDEBG)

858: call KEPV(A(1), 'FME ', LFME, MLEN, 'R4’, LAST, 0, JDEBG )

859: call KEPV(A(1), 'WWAG ', LWWAG, NMAT, 'R4’, LAST, 0, JDEBG )
860: call KEPV(A(1), 'EEDG ', LEEDG, NMAT, 'R4’, LAST, 0, JDEBG )
861: call KEPV(A(1), 'EEEK’, LEEEK, NMAT, 'R4’, LAST, 0, JDEBG )
862: C

863: C

864: call REMAIN( 'CXE’, MMCXE, 'R4’, LAST)

865: call KEEP( 'CXE’, LCXE, MMCXE, 'R4’, LAST, JDEBG )

866: C

867: C/#IF PARA(PVM MPI)

868: if (IDTASK.eq.1) then

869: C/#ENDIF

XSECE( A(LCXE), MMCXE, LCXE, MCXE, LAST, LIMIT, NEE,
MTOP, A(LKLBE1), A(LXLBE1), A(LEEL), A(LRKT),
PBR), A(LEBA), A(LPBT), A(LEBT), A(LRNG),
BTP), A(LIEBTP), ETOPLE, EBOTLE, MLEN,
M, NMAT, A(LNATMT), A(LMPATM), A(LLPDNP),
, A(LDNSTP), A(LFME), A(LWWAG),
(LEEEK), JDEBG )

if (NTASK.gt.1) then
call TOKEI( TXO0, 0)
IT0O =1

call MVPCOM_BCAST_I4(

0, 57, A(LKLBE1), NPATOM*20, INFO
)
MVPCOM_BCAST_R4( IT0, 57, A(LXLBE1), NPATOM*6, INFO

COM_BCAST_RA4( ITO, 57, A(LEEL), NEE, INFO )

905:

906: call MVPCOM_BCAST_|4

907: C

908: MBLOCK = 2**15

909: do 140 K = 1, MCXE, MBLOCK
910: K2 = MIN(MCXE,K+MBLOC
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911: NN =K2-K+1

912: LLL =LCXE+K-1

913: call MVPCOM_BCAST_I4( ITO, K, A(LLL), NN, IN
914: 140 continue

915: call TOKEI( TX1,0)

916: write(IPR,’(1x,a,a,i9,a,1p,e12.5)")

917: & '=== Elapsed time to broadcast cross sectio

918: L to tasks (electron: ', MCXE, ' words) : ',

919:

920:

921:

922:

923: E('CXE’, LCXE, MCXE,’

924:

925:

926:

927:

928: C----------------- N -~~~

929: N ARRAY (PHOTO-NUCLEA|
930: Crmmmmmmmmmmmmmeommee e - - - - - ---- - === ===~

931: C

932: if (JPHNU.ne.0 ) then

933: NMTPN =135

934: NUCPNI =0

935: do =1, NPATOM

936: NA = IA(LNATMT+I-1)

937: NUCPNI = NUCPNI + ISOTO!

938: end do

939: if (NUCPNI.le.0 ) NUCPNI = NUC

940: if (NUCPNL.le.30 ) then ! space for duplicated nuclide

941: NUCPNI = NUCPNI + 10

942: else

943: NUCPNI = NUCPNI + 20

944: end if

945: call KEEPC('MATTPN’, LMATTPN, NUCPNI, 'C136’, LASTC, JDEBG)
946: if (LASTC.gt.LIMITC+1) then

947: HERRMES = 'photo-nuclear library description string.’

948: go to 930

949: end if

950: call KEEPC('NCIDPN’, LNCIDPN, NUCPNI, 'C16’, LASTC, JDEB:
951: if (LASTC.gt.LIMITC+1 ) then

952: HERRMES = 'photo-nuclear library ID string <NCIDPN>.

953: go to 930

954: end if

955: call KEPV(A(1),’KLBPN1’,LKLBPN1,NUCPNI*16,'14’,LAST,0,JDEBG)
956: call KEPV(A(1),’XLBPN1’,LXLBPN1,NUCPNI*6, 'R4’,LAST,0,JDEBG)
957: call KEPV(A(1),’KLBPN2',LKLBPN2,NUCPNI*NMTPN*13,

958: & 'l4’,LAST,0,JDEBG)

959: call KEPV(A(1),’XLBPN2’,LXLBPN2,NUCPNI*NMTPN*2,

960: & 'R4’,LAST,0,JDEBG)

961: call REMAIN('CXPN’, MMCXPN, 'R4’, LAST)

962: call KEEP('CXPN’, LCXPN, MMCXPN, 'R4’, LAST, JDEBG )

963: C

964: C/#IF PARA( PVM MPI)

965: if (IDTASK.eq.1) then

966: C/HENDIF

967: call XSECPN( A(LCXPN), IA(LCXPN), MMCXPN, LCXPN, MCXPN,
968: & LAST, LIMIT, NMTPN, CHA(LMATTPN), IA(LKLBPN1),
969: & A(LXLBPN1), IA(LKLBPN2), A(LXLBPNZ2), ETOPLPN,
970: & EBOTLPN, NUC, NUCPNI, CHA(LNCIDP), CHA(LNCIDPN),
971: & NMAT, MLEN, IA(LMNUC), IA(LLPDEN), IA(LINUCT),
972: & NUCPNA, NUCPNB, NUCPN, JDEBG, JPNLCP )

973: Cl#IF PARA( PVM MPI )

974: end if

975: C

976:
977:
978:
979:
980:
981:
982:
983:

: c#150 write(IMSG,'(1x,a,i10,a)")

if (NTASK.gt.1) then
call TOKEI( TX0, 0)
IT0O =1
call MVPCOM_BCAST_14(IT0,58,A(LKLBPN1),NUCPNI*16,INFO)
call MVPCOM_BCAST_RA4(IT0,58,A(LXLBPN1),NUCPNI*6, INFO)
call MVPCOM_BCAST_14(IT0,58,A(LKLBPN2),NUCPNI*NMTPN*13,

& INFO)

call MVPCOM_BCAST_R4(IT0,58,A(LXLBPN2),NUCPNI*NMTPN*2,
& INFO)

call MVPCOM_BCAST_R4(IT0,58,ETOPLPN, 1,  INFO)

call MVPCOM_BCAST_R4(IT0,58,EBOTLPN, 1,  INFO)

call MVPCOM_BCAST_I4(IT0,58, MCXPN, 1,  INFO)

MBLOCK = 2**15
do K =1, MCXPN, MBLOCK

K2  =min( MCXPN, K+MBLOCK-1)

NN =K2-K+1

LLL =LCXPN+K-1

call MVPCOM_BCAST_I4(ITO,K,A(LLL),NN,INFO)
end do
call TOKEI( TX1,0)
write(IPR,’(1x,a,a,i9,a,1p,e12.5)")

& '=== Elapsed time to broadcast cross section’,
& ' to tasks (photo-nuclear: ’, MCXPN,’ words) : ',
& TX1-TX0

: end if

. CI#ENDIF

V(A(1), MNUCPN',LMNUCPN,NMAT+1, 'l4'LAST,0,JDEBG)
A(1), NNUCPN’,LNNUCPN,NUCPNB*NMAT,
14’ LAST,0,JDEBG)
' PDNPN',LLPDNPN,NUCPNB*NMAT,

14’ LAST,0,JDEBG)
TPN’,LDNSTPN,NUCPNA, 'R4’,LAST,0,JDEBG)
" LLPIDPN,NUCPNA, 'l4',LAST,0,JDEBG)
IZTBPN,NUCPNA, 'l4’,LAST,0,JDEBG)
call KEPV(A(1),’ | MNEUTPN,NUCPNA, '14,LAST,0,JDEBG)
call MTDATPN(NUC

IA(LLPDEN), | » A(LDENST), NUC, NUCPNI,
CIDPN), IA(LMNUCPN),
IA(LNNUCPN), IA(LEPDNPN), A(LDNSTPN),
IA(LLPIDPN), IA(LIZTBPN), IA(LMNEUTPN))

Y FOR DOPPLER SCATTERING

if (JEXDP.ne.0) then
call KEPV(A(1), INTDS’, LINTDS, A
call MKNTDS(NUC, NMT, A
end if

else
section input is skipp

007/03/14:PN3:

L CHH & XXX MEMORY OVER IN & =, LIMIT,’ STOP’
910 write(IMSG,’(1x,a,i10,a)’)
& "XXX(CTXSIN) MEMORY OVER ¥ ", LIMIT, ") STOP’

call CNTERR( 'FATAL")

B, NUCPN, NMAT, MLEN, IA(LMNUC),
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1041: c##>

1042: call PRSTOP( 1, 'MEMORY OVER.")
1043: stop 999

1044: c##<2007/03/14:PN3:

1045: 930 write(IMSG,'(1x,a,a,a)’)

1046: & "XXX(CTXSIN) Character memory is insufficient’,
1047: & ' tq store ;HERRMES
1048: call C

1049: callP

1050: 999 sto|

1051: c##>
1052:

1053: end
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SUBROUTINE CXSINT(NN,IBP, N,MT,
X SMIC, CX, MCX, KLIB2,NUC,NMT,
w IEP ,DE, DE1, NBANK)

INTERPOLATION

PURPOSE: GET CROSS SECTIONS FROM CONTINUOUS
( obsolete in current version )
CALLED IN: none ( *GETMIC*)

MT : REACTION NUMBER |

NU
L NUMBER OF ENERGY P

R OF PARTICLES IB I ENERGY ..............

.a
2

00 00 00000000000
: P4
N

.... CROSS SECT
21: REAL  CX(MCX)
22: c##<2007/03/14:PN3:
23: c## INTEGER KLIB2(NUC,NMT,13)
24:  INTEGER KLIB2(NUC,NMT,21)

25 cH#>

26: C

27: C .... ENERGY MESH POINT # ......

28: INTEGER  IEP(NBANK)

29: REAL DE(NBANK),DE1(NBANK)

30: C

31: C

32: LO = KLIB2(N,MT,11) - KLIB2(N,MT,3)

33: *VOCL LOOP,NOVREC
34: DO 100 I=1,NN

35: IF(IEP(1).GE.KLIB2(N,MT,3).AND. IEP(I).LT.KLIB2(N,MT,4)) THEN
36: LL = L0+ IEP())

37 SMIC(IBP(l)) = CX(LL+1) + DE(I)*(CX(LL)-CX(LL+1))

38:; ELSE

39: SMIC(IBP(l)) = 0.0

40 ENDIF

41; 100 CONTINUE
42: RETURN
43: END
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subroutine DELAYPN( IOW, JTIME, NBANK, IRAN N, EIND, XMU, 66: X1 = (CXPN(L1)-EIND(I)) / (CXPN(L1)-CXPN(L2))
D TOUT, 67: X1 =min(1.0D0, max(0.0D0, X1))
X MCXPN, CXPN, ICXPN, KLBPN1, KLBPN2, NUCPNI, 68: IT  =min(L, int(R()+X1)) + IWK2(l)
W R, IWK2, IWK8, IWK9, IWK10 ) 69: L1 IEPROB + 2*NE2G + 3*(IT-1)*NK2GMT - 1

. C
. C
e
: C

C=<MVP> = 5 70: L2 = min(int(NK2GMT*R(I+KDDD))+1, NK2GMT)
C purpose: sample the energy and direction for delayed neu 71: L3 =L1+L2
C phgto-nuclear fission. 72: L4  =min(2*L2, int(2*L2+R(1+IM2)-CXPN(L3))) + L1 + NK2GMT
C 73: IWK2(I) = ICXPN(L4) ! selected subsection number
Cc 74: end do
C 75: C
C 76: C
C 77: C*** outgoing angle (cosine) of delayed neutron.
C pled fissile nuclide’s num 78: C
C ident energy (input) an y (output) 79: C
C tering angle (cosing, 80: MT =MTD
C 81: NEANG = KLBPN2(KN,MT,6)
[ e~ 82: if (NEANG.eq.0.and.KLBPN2(KN,MTF,6).gt.0 ) then
C 83: MT =MTF
implicit real*8 84: NEANG = KLBPN2(KN,MT,6)
C 85: end if
parameter (SMALL = 1. 86: if (NEANG.eq.0) then ! no data ---> isotropic
parameter (MTD = 98) I MT for delayed neutrgg 87: call RANU2( IRAND, R, KDDD, ICON )
parameter (MTF = 18) I MT for fission 88: do | =1, KDDD
C 89: XMU(I) = 1 - 2*R(l)
C... cross section data 90: end do
real CXPN(MCXPN) 91: else ! equal-probability bins
integer ICXPN(MCXPN), KLBPN1( : > : = KLBPN1(KN,5)
C : | BPN2(KN,MT,11)
C.... temporary data area
real EIND(*) !incident and outgoing energy
real XMU(*) | scattering angle
real TOUT(*) ! delayed time
C 9, R, IWK8, EIND, IWK10, KDDD )
C...... working area D*3, ICON )
real R(4*NBANK)
integer IWK2(NBANK), IWK8(NBANK), IWK9(NBANK), IWK10(NBANK) if (IWK10(l).eq.0)
C L2 = IWK8(I) + IWK
C..... local data L1 =L2-1
data N30 /30 / INTE = mod(ICXPN(L2+ . 10)
C if (INTE.eq.5.0r.INTE.eq.3 ) then
C 1 = log(CXPN(L1)/EIND(I))/log(CXPN(L1)/CXPN(L2))
C
C CXPN(L1)-EIND(1))/(CXPN(L1)-CXPN(L2))
NNF = KLBPN1(KN,13)
LSNUD = KLBPN1(KN,14) 0DO0, max(0.0D0, X1))
LST2G = KLBPN2(KN,MTD,12) L int(R>1)+X1)) + IWK10(l)
NE2G = ICXPN(LST2G) in(int(NBINA*R(I+KDDD))+1, NBINA) + IWK3
NK2GMT = ICXPN(LST2G+1) 2xIWK9(l) + (NBINA+1)*(IT-1)
IEPROB = LST2G + 2 + 2*N30 + 5*NK2GMT XMU(l) = (CXPN(L3)-CXPN(L3-1))*R(I+K
if (NK2GMT.le.1.0r.NK2GMT.ne.NNF ) go to 901 end do
;. C**** gelect the sampling subsection of delayed neutron. G -
call BSVDEC( CXPN(IEPROB), NE2G, EIND, IWK2, KDDD )
call RANU2( IRAND, R, KDDD*3, ICON ) :
IM2 =2*KDDD : CXPN(L
do |1 =1, KDDD : = ICXPN(LST2G
if (IWK2(l).le.0 ) IWK2(l) = 1 125: K8(l) = LST2GS + 2
: end do NG
: *VOCL LOOP,NOVREC 126: IWK9(I) = ICXPN(LST2GS+1)

do =1, KDDD 127: if (LF.ne.1.and.LF.ne.5) go to 90
L2  =IEPROB + IWK2(l) 128: end do
L1 =L2-1 129: call BSDEC3( CXPN, IWK9, R, IWK8, E 10, KDDD)
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130: N7RR =6*KDDD 191: end if
131: if (LF.eq.1) then 192: go to 120
132: call RANU2( IRAND, R, KDDD*4, ICON ) 193: C .o LF=5 .... general evaporation spectrum
133: elseif (LF.eq.5) then 194: 110 if(LF.ne.5)goto 120
134: call RANU2( IRAND, R, KDDD*6, ICON ) 195: L5 =L1+IWK10(l)
135: N7R =3*KDDD 196: THETA5= CXPN(L5)*X1 + CXPN(L5-1)*(1-X1)
136: end if 197: LL =L1+IWK9(l)
137: dol= D 198: NEP = ICXPN(LL)
138: i .0 ) IWK10(l) = 1 199: U5 =CXPN(LL+5*NEP+3)
139: + IWK10(l) 200: EHI5 = EIND(l) - US
140: 201: 115 LL5 =min(int(NEP*R(I))+1, NEP)
141: PN(L2+IWK9(I)) 202: LL6 =LL+LL5
142: 203: LL7 =2*LL5
143: 204: LL7 =min(LL7, int(LL7+R(I+KDDD)-CXPN(LL6))) + LL + NEP
144: 205: L6 =LL+3*NEP +ICXPN(LL?7)
145: 206: L7 =L6+NEP+1
146: 207: EO = CXPN(L6)
147: 208: El = CXPN(L6+1)
148: 209: PO = CXPN(L7)
149: ! fraction in incident e, 210: P1 =CXPN(L7+1)
ergy bin 211: RRR = (PO + P1) * R(I+KDDD*2)
150: L1 = IWK8(l) + 2 * IWK9(I) | starting posity 212: X2 =E1+ (E0-E1)*RRR / (sqrt(P1*P1+(P0O-P1)*RRR)+P1+SMALL)
TF5E 213: EEO =X2* THETAS5
151: EEO0 =0 214: if (EEO.gt.EHI5 ) then
152: if (LF.ne.1) go to 110 R()  =R(N7R+1)
153: C .o LF=1 .... arbitrary tabulated R(I+KDDD) = R(N7R+2)
154: IT =min(1, int(R(1)+X1)) + IWKT
155: LSTF5E= ICXPN(L1+IT-1)
156: NEP = ICXPN(LSTF5E)
157: LL2 = min(int(NEP*R(I+KDDD))+1, NEP)
158: LL3 =LSTF5E + LL2 ND, R(N7R+1), N7R, ICON )
159: LL4 = min(2*LL2,int(2*LL2+R(I+KDDD*2)-CXPN(LL3)))+LSTF5E+NEP
160: LLL =LSTF5E + 3 * NEP goto 115
161: L3 =LLL +ICXPN(LL4) end if
162: L4 =L3+NEP+1
163: LLE =LLL+1 120 continue
164: if (1T.eq.IWK10(l) ) then EIND(l) = EEO utgoing energy
165: NEP1 = NEP end do
166: LLE1l =LLE
167: LSTF5T = ICXPN(L1+IT)
168: NEP2 =ICXPN(LSTF5T) ed time by decay constant.
169: LLE2 =LSTF5T + 3*NEP2 + 1
170: else
171: NEP2 =NEP
172: LLE2 =LLE
173: LSTF5T = ICXPN(L1+IT-2)
174: NEP1 =ICXPN(LSTF5T) DD
175: LLE1 =LSTF5T +3*NEP1 + 1 RAMDA = CXPN(LSRAMDA+IWK2(I))
176: end if TOUT(I) = - log(1-R(l)) / RAMDA
177: EO = CXPN(L3) end do
178: E1 = CXPN(L3+1) else
179: PO = CXPN(L4) do 1 =1, KDDD
180: P1 = CXPN(L4+1) TOUT()=0
181: RRR = (PO + P1) * R(I+KDDD*3) end do
182: EE = E1 + (EO-E1)*RRR / (sqrt(P1*P1+(P0-P1)*RRR)+P1+SMALL) end if
183: if (INTEl.eq.2) then !linear interpola . C
tion is assumed. :
184: EMAX = CXPN(LLE1) + X1 * (CXPN(LLE2)-CXPN(LLE1)) :
185: EEO = EE * EMAX / CXPN(LLE) 249: C'N BT process
186: else if (INTE1.eq.1) then !linear interpola 250: 901%write(IOW,902) NK2GMT,
tion is assumed. 251: 902 format(/’ XXX(delaypn) The ni§ energy’,
187: EMAX = CXPN(LLE1) + X1 * (CXPN(LLE2)-CXPN(LLE1)) 252: & distribution of delayed neutron
188: EMIN = CXPN(LLE1+NEP1)+X1*(CXPN(LLE2+NEP2)-CXPN(LLE1+NEP1)) 253: &' NK2GMT=',i8,’ NE2G='i8, LSTY = ig)
189: EEO = EMIN + (EMAX-EMIN) * (EE-CXPN(LLE+NEP)) / 254: go to 999
190: & (CXPN(LLE)-CXPN(LLE+NEP)) 255: 903 write(IOW,904) LF, LST2GS, LST2G, D, EIND(l), I, IWK2(l)
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256: 904 format(/’ XXX(delaypn) LF is not 1 (arbitrary tabul
257: &’ function) or 5 (general evaporation sepctrum).’
258: &' LF="ji4; LST2GS=",i9, LST2G="i9,” KN=,i5" KD
259: &6, incident energy=",1pel2.5,’ 1=",i6,” subsection=",i4)
260: 999 stop 666
261: end
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O0000

. CCCCC  if (MAT.le.-1.and.MAT.ge.-998 ) MAT = KZMAT(N,2)

. CH##<2007/03/14:PN3:
. CH# DNZON(INUCT(M),N,1) = DENST(M)

. CHH>

. C

subroutine DENTB2( JNEUT, JPHOT, DNZON, NU

& INUCT, DENST, LPDEN, NMAT, NUCID,
& NPATOM,IATMT, LPDNP, DNSTP, DNREG
& NREG, NINPZ, KREG, KMAT)
C=<MVP> ————————======

C MAKE NUMBER DENSITY TABLE FOR EACH ZONE & E

C CALLEDIN: INTRO2
c
C
UC,NZONE,2), DENST(*), DN

&
C
C

include "../share

include ../shared/INC/_. TT

NUMBER DENSITY OF EACH ZONE

do 120 N = 1, NZONE
MAT = KZMAT(N,1)

if (ISLATT(MAT) ) MAT = KZMAT(N,2)
if (MAT.ge.1.and.MAT.le.NMAT ) then
if (JNEUT.ne.0 ) then
do 100 M = LPDEN(MAT), LPDEN(MAT+1) - 1

DNZON(INUCT(M),N,1) = DNZON(INUCT(M),N,1) + DENST(M)

100 continue

end if

if (JPHOT.ne.0 ) then

do 110 M = LPDNP(MAT), LPDNP(MAT+1) - 1
DNZON(IATMT(M),N,2) = DNSTP(M)

110 continue

end if

end if

120 continue

return
end
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subroutine DUMPBK( N1,N2, IPRT, CHAR, A, IA,

1
2: C
3: C PURPOSE : PRINTOUT OF PARTICLE BANK. (FOR DE
4: C (BANK # N1TON2)

5 C WHEN N1 =0 : ALL SURVIVING PARTICLE.
6

7

8

9

e N1 =-1:ALL PARTICLES IN BANK.

: C CALLED [N : VARIOUS ROUTINES ( or never be called

30: C === LATTICE GEOMETRY ===
31: C.... COORDINATES, DIRECTION, WEIGHT, ZONE#, GROUP, LEVEL, P

32: C

33: if (JLATT.ne.0 ) then

34: ML =25

35: do 110K =1, NEST

36: write(IPRT,7000) K

37: do 100 L = N1, N2, ML

38: L2 = MIN(L+ML-1,N2)

39: K1  =NBANK*(K-1)+L-1

40: K2 = NBANK*(K-1) + L2 - 1

41: write(IPRT,7020) * --- 7, (1,I=L,L2)

42: write(IPRT,7020) 'LEVL ’, (H(LLEVL+),I=K1,K2)
43 write(IPRT,7020) 'LZZ °, (H(LLZZ+1),I=K1,K2)
44: write(IPRT,7020) 'LPOS ’, (H(LLPOS+I),I=K1,K2)
45: if (JHLAT.ne.0 ) then

46: write(IPRT,7020) 'LCRS ’, (H(LLCRS+I),1=K1,K2)
A47: end if

48: 100 continue

49: 110 continue

50: end if

51: C

52: 7000 format(/( LEVEL 12, ' 10X2))

53: 7020 format(1X,A5,25I5)

54: C

55: return

56: end
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62:
63:
64:
65: C MM = NDEAD

CRINIARWNE

60:

c

subroutine DUMPST( CHAR, IPRT, IH)

C
C
C

PURPOSE : PRINTOUT OF STACK DATA. (FOR DEBU
CALLED IN : VARIOUS ROUTINES (or never be called | hop!

. CC

o]

100 continue

110 continue

120 continue
. C

130 continue

include '../shared/INC/_ARRAY’
integer IH(*)

ML =20
write(IPRT,7000) *NFFL *, (IH(LNFFL+1),1=0,NZ
MM = IH(LNFFL+NZONE)

do 100 K1 = 1, MM, ML
K2 = MIN(K1+ML-1,MM) - 1
write(IPRT,7020) "LSFFL’, (IH(LLSFRP) I=K1-1,K2)
write(IPRT,7020) "IZFFL’, (IH(LIZFFL+),I=K1-1,K2)
write(IPRT,7020) 1ZZ ", (IH(LIZZ+H(LLSFFL+1)-1),I=K1-1,K2)

..... SEARCH STACK ...

write(IPRT,7000) "NNXT ’, (IH(LNNXT+1),1=0,NZONE)

MM = IH(LNNXT+NZONE)

do 110 K1 =1, MM, ML
K2 = MIN(K1+ML-1,MM) - 1
write(IPRT,7020) 'LSSRC’, (IH(LLSSRC+l),I=K1-1,K2)
write(IPRT,7020) "IZNXT’, (IH(LIZNXT+1),1=K1-1,K2)
write(IPRT,7040) ’1ZZ ", (IH(LIZZ+IH(LLSSRC+I)-1),1=K1-1,K2)

..... COLLISION STACK ...

write(IPRT,7000) 'NCOLS’, NCOLS

MM  =NCOLS

do 120 K1 = 1, MM, ML
K2 = MIN(K1+ML-1,MM) - 1
write(IPRT,7020) "LSCOL’, (IH(LLSCOL+1),1=K1-1,K2)
write(IPRT,7040) *1ZZ °, (IH(LIZZ+IH(LLSCOL=+1)-1),1=K1-1,K2)

write(IPRT,7000) 'NCOLP’, NCOLP

MM  =NCOLP

do 130 K1 = 1, MM, ML
K2 = MIN(K1+ML-1,MM) - 1
write(IPRT,7020) "LSCLP’, (IH(LLSCLP+l),I=K1-1,K2)
write(IPRT,7040) ’1ZZ *, (IH(LIZZ+IH(LLSCLP+)-1),1=K1-1,K2)

..... DEAD PARTICLE STACK ....

write(IPRT,7000) 'NDEAD’, NDEAD

: C DO 260 K1=1,MM,ML
©C K2=MINKL+ML-1,MM) - 1

: C  WRITE(IPRT,7100) 'LSDED’ (IH(LLSDED+l),I=K1-1,K2)
: C 260 CONTINUE

:C... REFLECTION STACK

if (JREFL.ne.0) then
write(IPRT,7000) 'NBREF’, (IH(LNBREF+I),I=0,NREFS)
MM = IH(LNBREF+NREFS)
do 140 K1 =1, MM, ML
K2 = MIN(K1+ML-1,MM) - 1
write(IPRT,7020) 'LSREF’, (IH(LLSREF+I),I=K1-1,K2)
write(IPRT,7020) 'IZREF’, (IH(LIZREF+I),I=K1-1,K2)
write(IPRT,7040) 'ISREF’, (IH(LISREF+),I=K1-1,K2)
140 continue
end if

if (JLATT.ne.0) then
write(IPRT,7000) 'NXLT ’, (IH(LNXLT+),I=0,NLBZ)
MM = IH(LNXLT+NLBZ)
do 150 K1 = 1, MM, ML
K2 = MIN(K1+ML-1,MM) - 1
ite(IPRT,7020) 'LSLAT’, (IH(LLSLAT+),I=K1-1,K2)
RT,7040) 'IZLAT’, (IH(LIZLAT+),I=K1-1,K2)

14/(1X,9X,2014))

40 format(1X,A5,
return
end
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1: subroutine DUMPXX( N1,N2,IPRT, XXX, YYY, Z
2: & CCC, WWW, EEE, 1ZZ, I1GG)
3: C ————=—=——=—=—=======
4: C purpose: dump particle bank parameters
5. C —————=—=—=—====
6: real*8 XXX(*), YYY(*), ZZZ(*), AAA(*), BBB(*), CCC(*)
7
8
9: C
10
11: &
12: &
13: 7000 f
14: &
15: &
16: &
17: return

18: end
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1: *VOCL TOTAL,SCALAR
subroutine EDITFL( JEIGN, JMICE, JMACE, LMIC, L
NSMAC, LEMIC, LEMAC, NEMIC, NEMAC,
IETAL, KCRES, NIETAL,NETALY,NSTAL,
JPTDT, LMICI, LMACI, NSMICI, NSMACI, KCR
JPHNU, NSMICPN, ! ph-nuc-3
JBEFF) ! beff

ONOTARAR®N
R0 R0 Qo Ro Ro

A BANK & TALLY

EDIT FLAGS & REACTION POI

... local data ...

=
©
[eXeXe]

21: integer INFO(10)
22: character*6 TAG
23: character PLAB*32

24: C

25: CJRTTR 14 EDIT-BY-TRACK-LENGT,
26: CJRTCL 14 EDIT-BY-COLLISION
27: C

28 C******** EDIT FLAGS *hkkkkk

29: C K =AN8-BIT INTEGER WHOSE DIGITS REPRESENT TREATE
30: C REACTIONS.

31: C

32: CO0:DEFALUT ==> SEE SUBROUTINE INTRO.

33: C1:SAVE CROSS SECTION & RATE IN FILE (FT30F001) & PRINT THEM.
34: C2:SAVE CROSS SECTION & RATE IN FILE (FT30F001) BUT NOT PRINT T,
35: C 3:SAVE CROSS SECTION & RATE IN FILE (FT30F001) & PRINT ONLY R
36: C 3:SAVE CROSS SECTION & RATE IN FILE (FT30F001) & PRINT ONLY

: C
38: CJMICE |4 EDIT-MICROSCOPIC-DATA(K) YES
39: CJMACE |14 EDIT-MACROSCOPIC-DATA(K) YES
C

40:

41: if (JEIGN.ne.0 ) then

42: LMIC(1) =1

43: LMIC(2) =2

44:; LMIC(3) =3

45: LMIC(4) =5

46: LMIC(5) = 6

A7: LMIC(8) = 4

48: KK =6

49: if (JMICE(6).ne.0 .or. IMACE(6).ne.0 ) then
50: KK =KK+1

51: LMIC(6) = KK

52: end if

53: if (JMICE(7).ne.0 .or. JIMACE(7).ne.0 ) then
54: KK  =KK+1

55: LMIC(7) = KK

56: end if

57: NSMIC =KK

58: C

59: LMAC(1) =1

60: LMAC(2) =2

61: if( JBEFF.eq.0) then ! beff >>
62: LMAC(8) =3

63: NSMAC =3

64: else

65: LMAC(3) = 3

66: LMAC(8) = 4

67: NSMAC =4

68: end if ! beff <<

69: else

70: LMIC(1) =1

71: LMIC(2) = 2

72: LMIC(3) =3

73: LMIC(4) = 4

74: LMIC(5) =5

75: KK =5

76: do1001=6,8

17 if (JIMICE(l).ne.0 .or. IMACE(l).ne.0 ) then
78: KK =KK+1

79: LMIC(l) = KK

80: end if

81: 100 continue

82: NSMIC =KK

83: C

84: LMAC(1) =1

85: if (JPHNU.ne.0 ) then ! ph-nuc-3 >>
86: LMAC(2) =2

87: NSMAC =2

88: else

89: NSMAC =1

90: end if ! ph-nuc-3 <<

...... ! ph-nuc-3 >>

! for nonelastic, nu*fission, micro-response

=0
=0

NEMIC
NEMAC

LEMAC(l) =NEMAC
EMAC(NEMAC+8) = |

113: 110 continue

: C
115: C ... NSMIC, NSMAC, LMIC, LMAC, KC
116: C

if (JRESP.ne.0 .and. NST,
do 120 1 =1, NST.

call CCOMP( TAG, LEN(TA
127: LTAG = ICLEN(TAG)
128: PLAB = 'TALLY'//TAG(.LTAG)
129: call PCTLB( IETAL, PLAB, PLAB(:IC ), IRET)
130: call UNPKND( IETAL, 'INFO’, ’l4’, INF
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131: C

132 if (INFO(7).ge.1001 .and. INFO(7).le.1002 ) then
133: INUC = INFO(8)/1024

134: IMIC = INFO(8) - INUC*1024
135: if (INFO(6).ne.1) then

136: if (LMIC(IMIC).eq.0 ) then
137: SMIC = NSMIC + 1
138: (IMIC) = NSMIC
139:

140:

141: (IMIC).eq.0 ) then
142: I =NSMICI + 1
143: (IMIC) = NSMICI
144:

145:

146: else |

147: =1
148

149 else if ( INF!

150: i

151: NSMIC = NSMIC +

152: LMIC(INFO(8)) = NSMIC
153: end if

154: if (LMAC(INFO(8)).eq.0 ) then
155: NSMAC = NSMAC +1
156: LMAC(INFO(8)) = NSMAC
157: end if

158: end if

159: 130 continue

160:

161: if (JPTDT.ne.0 ) then

162: NSMICI = NSMIC

163: NSMACI = NSMAC

164: dol=1,8

165: LMICI(I) = LMIC(I)

166: LMACI(l) = LMAC(I)

167: end do

168: end if

169: C

170: return

171: end

172: C

173:

174: subroutine STKCRS( KCRES, KCRESI, NSTAL )
175: C

176: C CALLED IN INTRO2

177: C

178: integer KCRES(NSTAL,4), KCRESI(NSTAL,4)
179: C

180: do 100 1 =1, NSTAL

181: KCRESI(I,1) = KCRES(I,1)
182: KCRESI(1,2) = KCRES(1,2)
183: KCRESI(1,3) = KCRES(1,3)
184: 100 continue

185: C

186: return

187: end
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: CCC if (JNEUT.ne.0) then

. CH#<2007/03/14:PN3:

. CH# write(IMSG,’(/1x,a,a,e12.5/)’)
write(IMSG,’(/1x,a,a,1p,e12.5/)’)
T Ccit>
& "N "ETOP(.N)" IS GREATER THAN UPPER ENERGY LIMIT’,
& "IN CROSS SECTION LIBRARY. IT IS SET TO ', ETOPL
call CNTERR('WARNING")
ETOP =ETOPL
end if

. CH#<2007/03/14:PN3:

. cHHt write(IMSG,’(/1x,a,a,e12.5/)’)
: write(IMSG,’(/1x,a,a,1p,e12.5/)’)
. CHH>
& "M "EBOT(.N)" IS SMALLER THAN LOWER ENERGY LIMIT’,
& "IN CROSS SECTION LIBRARY. IT IS SET TO ', EBOTL
call CNTERR('WARNING’)
EBOT =EBOTL
end if

. CH#<2007/03/14:PN3:
. CH#t

subroutine EGYCHK( A, LIMIT,
JKPAR, ETOPX, EBOTX,
JNEUT, JPHOT, JEIGN, JDEBG, NGP1, N
NGROUP,ETOP, ETOPL, EBOT, EBOTL, E
ESABL, ETOPP, ETOPLP,EBOTP, EBOTLP,L
LENGPB)

R0 R0 RO R0 Ro

k neutron/photon energy group boundar
if necessary.

C
C
CcccC /shared/INC/_ARRAY’
i red/INC/_IOUNIT’
C
C
integer JDEBG(*
C
integer JKPAR(KPLIM)
real*8 ETOPX(KPLIM)
real*8 EBOTX(KPLIM)
C
C
C

if (JKPAR(KPNEUT).ne.0 ) then

if (ETOP.gt.ETOPL ) then

if (EBOT.ILEBOTL ) then

if (ETHMAX.gt.0. ) then
if (EBOT.gt.EBOTL ) then

write(IMSG,’(/1x,a,a/4x,a,e12.5/)")
write(IMSG,’(/1x,a,a/4x,a,1p,e12.5/)")

I THERMAL SCATTERING WILL OCCUR, BUT "EBOT",
" IS GREATER THAN THE LOWER ENERGY LIMIT IN LIBRARY.’,
"ITISSET TO ', EBOTL
call CNTERR('WARNING’)
EBOT =EBOTL
end if
if (ETHMAX.It.EBOT ) then

(=]
wmw%

. CH#<2007/03/14:PN3:

. CH#

O00000

OO00000000O0O0O0

: CC
: C

. CH#<2007/03/14:PN3:

. CH# write(IMSG,’(/1x,a,a/4x,a,e12.5/)")
: write(IMSG,’(/1x,a,a/4x,a,1p,e12.5/)")
. CHE#>
& ' THERMAL SCATTERING WILL OCCUR, BUT "ETHMAX",
& "IS SMALLER THAN LOWER ENERGY LIMIT IN LIBRARY.,
& "ITIS SET TO ', ESABL
call CNTERR('WARNING’)
ETHMAX = ESABL
end if
end if
: if (JEIGN.ne.0.and.EBOT.gt.EBOTL ) then
. CH##<2007/03/14:PN3:

write(IMSG,’(/1x,a,a,e12.5/)’)
write(IMSG,’(/1x,a,a,1p,e12.5/)’)

. CH#H>

& "N "EBOT" IS GREATER THAN LOWER ENERGY LIMIT’,
& "IN CROSS SECTION LIBRARY. IT IS SET TO ', EBOTL
call CNTERR('WARNING")
EBOT =EBOTL
end if

(@]

ETOPX(KPNEUT) = ETOP
EBOTX(KPNEUT) = EBOT

BIN BOUNDARY IS GREATER’,
T TO ', EBOT

ORDER OF NEUTRON ENERGY BOUNDARY IS INCORRECT.’
RR('FATAL')

write(IMSG,’(1x,a,a)’)
& 'INO ENERGY BOUNDARY INP
& " SRUCTURE HAVING CON

call CNTERR('WARNING’

call KEEP(’EN +1, 'R4’, LA

OT) INGP1
B), DU, ETOP, NGP

if (JPHOT.ne.0 ) then
if (JKPAR(KPPHOT).ne.0 ) then

if (ETOPP.gt.ETOPLP ) then
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131:
132:

195:

. CH#>
& 'M"ETOP.P" IS GREATER THAN UPPER ENER
& "IN PHOTON CROSS SECTION LIBRARY. IT IS
& ETOPLP

000 0000000000000 000000000000O0000OOOO0OO0

CHt write(IMSG,’(/1x,a,a,e12.5/)’)
write(IMSG,’'(/1x,a,a,1p,e12.5/)")

NTERR('WARNING’ )

BOTLP ) then
N3:

SG,'(/1x,a,a,e12.5/)")

G, (/1x,a,a,1p,e12.5/))

CHHt>
& R ENERGY LIMIT’,
& ARY.ITISSETTO’,
&
callC
end if
ETOPX(KPPHOT) = E
EBOTX(KPPHOT) = EBOTP
if (LENGPB.ne.0 ) then
if ( A(LENGPB).It. ETOPP ) the
A(LENGPB) =ETOPP
write(IMSG,’(/1x,a,a,e12.5/)")
& I UPPERMOST ENERGY BI UNDARY (PHOTON)
& "THAN "ETOP.P", IT IS SET TO ', ETOPP
call CNTERR('WARNING" )
end if
if ( A(LENGPB+NGP2).gt.EBOTP ) then
A(LENGPB+NGP2) = EBOTP
write(IMSG,’(/1x,a,a,e12.5/)’)
& I LOWEST ENERGY BIN BOUNDARY (PHOTON) IS GREATE
& 'THAN "EBOT.P", IT IS SET TO ’, EBOTP
call CNTERR('WARNING’)
end if

call CKODR4( A(LENGPB), NGP2+1, 1, INVLD )
if (INVLD.ne.0 ) then
write(IMSG,*)

call CNTERR('FATAL")
end if
else
write(IMSG,’(1x,a,a)’)

call CNTERR('WARNING')
call KEEP('ENGPB’, LENGPB, NGP2+1, 'R4’, LAST, JDEBG )
DU = LOG(ETOPP/EBOTP) INGP2
call LTHRGY( A(LENGPB), DU, ETOPP, NGP2+1)
end if
end if
.... check energy boundaries ...
if (LENGYB.eq.0 ) then
call KEPV( A(1), 'ENGYB’, LENGYB, KENGP(KPLIM+1)-1, ‘R4,

& LAST, 0.0, JDEBG)
end if

& XXX ORDER OF NEUTRON/PHOTON ENERGY BIN BOUNDARY IS INCORR

& "I NO ENERGY BOUNDARY IS SPECIFIED (PHOTON). ENERGY",
& ' SRUCTURE HAVING CONSTANT LETHARGY WIDTH IS ASSUMED.’

196:
197:

I CHH>

o000 O

. cH#<2007/03/ W PN3;

L cH#t & XXX Order of <,

C
do 100 IK=1,KPLIM
if (JKPAR(IK).ne.0 ) then
L1 = LENGYB+KENGP(IK)-1
L2 = L1+NGP(IK)
NNZ =0
do 110 I=L1,L2
if (A(l).ne.0.0) then
NNZ =1

CH##<2007/03/14:PN3:
T CHH goto 120

go to 120
end if
110 continue
120 continue
if (NNZ.eq.0) then

... set default bin

DU = LOG(ETOPX(IK)/EBOTX(IK)) INGP(IK)
call LTHRGY( A(L1), DU, real(ETOPX(IK)), NGP(IK)+1 )

T C##<2007/03/14:PN3:
. Citt write(IMSG,*)

wijte(IMSG, (1X,A,A.A,A))

energy boundary is specified for <’,
(1,IK)CICLEN2(KPSYM(L,IK))),”>",
e having constant lethargy width is set.’

KPSYM(L,IK)(:ICLEN2IKPSYM(L,IK))),
"> is smaller than "ETOPX", itis setto’,
ETOPX(IK)

NTERR('WARNING’)

EBOTX(IK) ) then

wrife(lMéG,’(llx,a,a|a,e12.5/)’)
write(IMSG,’(/1x,a,a,a,1p,e12.5/)")

IK)+1, 1, INVLD

write(IMSG,*)

write(IMSG,'(1X,A,A,A)")
"XXX(egychk) Order of <’

& KPSYM(L,IK)(:ICLEN2(KPSY}
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261: & "> bin boundary is incorrect.’
262: call CNTERR('FATAL")

263: end if

264: end if

265: end if

266: 100 continue

267: return
268: end
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QQO0000000000QO0QOOOOO0O0O00

0Q0O 0Q0O 0QO0O 000

subroutine ELGEN ( IOW, JTIME, JIMPT, JLATT,
IRAND, NBANK, NEST , EBOTE, NELC,

XXX ,YYY ,ZzZ ,AAA ,BBB ,CCC ,WWW , E
TTT,XIM,KLSF,1ZZ,IGG,LEVL,LZZ,LPOS,LCRS ,
R,

IMTTE, IMTTEO, IWK20, WK20 , WK21 , WK22 ,

3 L

IMTTEO(4) 14
WHICH IS P
1 NUMBER OF PAIR PRODUCTIONS
2 NUMBER OF INCOHERENT (CQ)
3 NUMBER OF PHOTOELE

4 NUMBER OF AUGER

*

NELC 14 NUMBER OF REALN
COLLISIONS.

RATED ELECTRS

*

IWK20(NBANK) 14 BANK INDEX OF PARENT PHOTON GENERATI
(IF NEGATIVE, PARENT PHOTON DIED).
WK20(NBANK) R4 PHOTON WEIGHTS BEFORE PHOTON INCURED A

COLLISION.
WK22(NBANK) R4 PHOTON ENERGIES AFTER PHOTON INCURED A
COLLISION, IF PHOTON SURVIVE.
OR PHOTO-ELECTRON ENERGY
WK23(NBANK) R4 AUGER ELECTRON ENERGIES AFTER PHOTO}
A PHOTOELECTRIC COLLISION.
WK34(NBANK) R4 DIRECTION COSINES AFTER PHOTON INCUR

*

. C ETOPE R4 UPPER ENERGY LIMIT SPECIFIED BY USER.

. C EBOTE R4 LOWER ENERGY LIMIT SPECIFIED BY USER.

. C*

: C R(NBANK*4) R4 TEMPORARY AREA FOR RANDUM NUMBER.
. C*

: C DMOC2 R4 REST ENERGY OF ELECTRON (0.511E+6 EV).

WK21(NBANK) R4 PHOTON ENERGIES BEFORE PHOTON INCURED A

implicit real*8(A-H,0-2)

*** CROSS SECTION DATA
real EBOTE

*** STACK
integer NELC

** PARTICLE BANK

real*8 XXX(NBANK), YYY(NBANK), ZZZ(NBANK)

real*8 AAA(NBANK), BBB(NBANK), CCC(NBANK)

integer 1ZZ(NBANK), IGG(NBANK), LEVL(NBANK), LZZ(NBANK,NEST),
&  LPOS(NBANK,NEST), LCRS(NBANK,NEST), KLSF(NBANK)

real EEE(NBANK), WWW(NBANK), XIM(NBANK)

real*s TTT(NBANK)

integer IBREG(NBANK), IBSPC(NBANK,0:NEST)

: C

C

o C¥** WORKING AREA
C

integer IMTTE, IMTTEO(4), IWK20(NBANK)
real WK20(NBANK), WK21(NBANK), WK22(NBANK), WK23(NBANK)

integer IWK31(2*NBANK)
real WK30(2*NBANK), WK31(2*NBANK), WK32(2*NBANK)
real*8 WK41(2*NBANK), WK42(2*NBANK), WK43(2*NBANK)

integer IWK32(NBANK)
real WK33(NBANK), WK34(2*NBANK), WK35(NBANK), WK36(2*NBANK),
*NBANK)

= 0.511D+6, ONE = 0.999999D0 )

3.141592653589793238D0 )
.0D0 * Pl )
DO * PI/3.0D0)

SPECIAL DATA ARRA KER (GET FROM MCNP-4)

EE : ENERGY TABLE

E'I;ERMINATION OF ELECTRON ENERGY BY PAIR-PRODUCTION
: ENERGY TABLE
ACTOR AS EQUAL PROBABILITY TO CALCULATE ENERGY

& 1.00E+4, 0.0/

data(CE(1,1),1=1,21) /5.0000000
5.6409171E+2, 8.54

&

& 1.9539631E+4, 1.95396 ]
& 1.9539631E+4, 1.9539631
d , 1.4697244E+2,
& 2, 4.5806222E+2,
& +2, 8.0858436E+2,

ata(CE(1,3),1=1,21) /5.0008000E-1,
2.2059103E+2, 2.9650433E+2,

EMISSION ANGLE BY PHOTOELECTRIC

ABILITY TO CALCULATE EMISSION ANGLE
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131:
132:

195:

& 9.5808897E+2, 1.1453783E+3, 1.3799180E+
2.0208947E+3, 2.4192528E+3, 2.8236151E+3,
3.2220501E+3, 3.2220501E+3/

ata(CE(l,4),1=1,21) /5.0030000E-1, 2.5031580E+1, 4.8446'

7.2297589E+1, 9.6665639E+1, 1.2168910E+2, 1.4755,

1.7420693E+2, 2.0162045E+2, 2.2944535E+2, 2.60,

2.8916076E+2, 3.2332973E+2, 3.6023191E+2, 3

674E+2, 4.8031309E+2, 5.4202665E+2

2
&

.3728780E+1, 2.5733030E+1,
, 3.2697300E+1, 3.5626950

3.9331470E+1, 4.
ata(CE(l,7),1=1,21) /5.1518000E-1, 1.7938600E+0,
3.2745600E+0, 3.9273000E+0, 4.552680Q
5.7578800E+0, 6.3496200E+0, 6.948
8.1350700E+0, 8.7480799E+Q48

1.0722500E+1, 1.1459730E

1.9657000E+0, 2.2487300E+0, 2.5125400E+0, 2.7637900E+0
3.0066900E+0, 3.2442600E+0, 3.4788700E+0, 3.7125900E+0,
3.9473700E+0, 4.1852200E+0, 4.4284100E+0, 4.6797000E+0,
4.9428000E+0, 5.2230800E+0, 5.5293500E+0, 5.8785000E+0,
6.3138799E+0, 7.2922699E+0/

ata(CE(l1,9),1=1,21) /5.8986000E-1, 9.4238999E-1, 1.1027300E+0,
1.2324200E+0, 1.3469100E+0, 1.4522500E+0, 1.5516100E+0,
1.6469600E+0, 1.7396700E+0, 1.8307700E+0, 1.9211600E+0,
2.0116400E+0, 2.1030300E+0, 2.1962100E+0, 2.2922600E+0,
2.3926000E+0, 2.4992800E+0, 2.6156400E+0, 2.7480400E+0,
2.9128300E+0, 3.2821700E+0/

ata(CE(1,10),1=1,21) /6.4590000E-1, 8.5676000E-1, 9.5119999E-1,
1.0272100E+0, 1.0941100E+0, 1.1555200E+0, 1.2133500E+0,
1.2687700E+0, 1.3225900E+0, 1.3754400E+0, 1.4278200E+0,
1.4802100E+0, 1.5330900E+0, 1.5869800E+0, 1.6425100E+0,
1.7004800E+0, 1.7620900E+0, 1.8292500E+0, 1.9056400E+0,
2.0006700E+0, 2.2135200E+0/

ata(CE(l,11),1=1,21) /7.0787000E-1, 8.3725999E-1, 8.9556000E-1,
9.4266000E-1, 9.8425999E-1, 1.0225600E+0, 1.0587400E+0,
1.0935100E+0, 1.1273700E+0, 1.1607100E+0, 1.1938500E+0,
1.2270900E+0, 1.2607400E+0, 1.2951300E+0, 1.3306700E+0,
1.3679000E+0, 1.4075900E+0, 1.4510100E+0, 1.5006000E+0,
1.5626000E+0, 1.7026900E+0/

ata(CE(1,12),1=1,21) /7.8624000E-1, 8.6494000E-1, 9.0017000E-1,
9.2852999E-1, 9.5349000E-1, 9.7640999E-1, 9.9800000E-1,
1.0187000E+0, 1.0388100E+0, 1.0585700E+0, 1.0781600E+0,
1.0977700E+0, 1.1175700E+0, 1.1377600E+0, 1.1585700E+0,
1.1803100E+0, 1.2034400E+0, 1.2286600E+0, 1.2573800E+0,
1.2931400E+0, 1.3733800E+0/

ata(CE(1,13),1=1,21) /8.3683000E-1, 8.9150999E-1, 9.1594999E-1,
9.3561000E-1, 9.5291000E-1, 9.6878000E-1, 9.8372000E-1,
9.9804000E-1, 1.0119400E+0, 1.0255900E+0, 1.0391300E+0,
1.0526600E+0, 1.0663200E+0, 1.0802400E+0, 1.0945900E+0,
1.1095700E+0, 1.1254900E+0, 1.1428500E+0, 1.1625900E+0,
1.1871600E+0, 1.2422200E+0/

R0 R0 Ro R0 R0 o R0 RO RO RO RO o RO RO RO RO RO o RO RO RO RO R0 o RO R9 R0 RO R0 o RO RO R0 RO R0 o RO RO R0 RO R0 o R0 R0 R0 R0 R0 o Ro R0 R9 R0 R0 o RO R0 RO R0 R0 o RO RO

data EP /200.0, 80.0, 40.0, 20.0, 10.0, 6.0, 4.0, 3.0, 2.0/

196: C
197 data(DP(l,1),I=1,21) /.50000, .47443, 44894, .42358, .39836,
198: &  .37338,.34863,.32410, .29982, .27581, .25210, .22872,
199: &  .20568,.18287,.16023, .13762, .11495, .09196, .06816,
200: &  .04245,.00000/

201:  data(DP(1,2),I=1,21) /.50000, .47577, .45159, .42753, .40359,
202: &  .37982,.35621,.33274, .30944, 28629, .26323, .24027,
203: &  .21735,.19441, 17135, .14807, .12443, .10011, .07446,
204: &  .04614,.00000/

205 data(DP(1,3),I=1,21) /.50000, .47705, .45413, .43123, .40838,
206: &  .38560,.36288, .34020, .31753, .29485, .27218, .24948,
207: &  .22670,.20379,.18069, .15727, .13336, .10857, .08217,
208: &  .05237,.00000/

209:  data(DP(l,4),I=1,21) /.50000, .47861, .45720, .43578, .41431,
2100 &  .39280,.37125,.34962, .32793, .30614, .28417, .26204,
211: &  .23967,.21699, .19381, .16996, .14517, .11897, .09064,
212 &  .05895,.00000/

213:  data(DP(1,5),1=1,21) /.50000, .47973, .45943, .43907, .41864,
214: &  .39813,.37751, .35676, .33583, .31465, .29318, .27137,
215. &  .24920,.22657,.20330, .17918, .15390, .12696, .09752,
216: &  .06325,.00000/

217 data(DP(1,6),I=1,21) /.50000, .47973, .45946, .43919, .41892,
218: &  .39864,.37830, .35772, .33692, .31587, .29454, .27275,
2190 &  .25049,.22764, .20390, .17930, .15363, .12622, .09608,
220. &  .06173,.00000/

221:  data(DP{,7),I=1,21) /.50000, .47962, .45925, .43887, .41850,

C
C
C
e
: C
C
C
C

o o 04

*

37777, .35718, .33635, .31545, .29451, .27329,
22932, .20625, .18221, .15717, .13011, .10020,

1.50000, .47915, .45830, .43744, .41659,
.35403, .33318, .31248, .29120, .26904,
878, .17326, .14770, .12050, .09134,

.47500, .45000, .42500, .40000,
0000, .27500, .25000, .22500,
00, .10000, .07500, .05000,

& .37500, .
& .20000, .17500, .
&

MAKE A PHOTOELECTRON.

IWK32 DLLIDING

D ELECTRON.
IMTTEO(3).gt.0 ) then
NTTT =IMTTEO(1) + IMTTEO(®

VOCL LOOP,NOVREC
do 100 | = 1, IMTTEO(3)
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261:
262:
263:

302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:

316:
317:
318:
319:
320:
321:
322:
323:

325:

: C/#IF ROUNDOFF(NEAREST)

. C

0O O 00000000 O

if (WK22(NTTT+I).gt. EBOTE ) then 326: NAUG =LTTT - NPHE
NPHE =NPHE +1 327: end if
IWK31(NPHE) = IWK20(NTTT+I) 328: end if
WK30(NPHE) = WK20(NTTT+I) 329: C
WK31(NPHE) = WK22(NTTT+I) 330: C
WK21L(NTTT+NPHE) = WK21(NTTT+I) 331: C
end | 332: C MAKE AN ELECTRON-POSITRON PAIR.
100 col 333: C
C 334: C
335: C LTTT : STARTING LOCATION TO STORE ENERGIES AND
336: C DIRECTION COSINES.
C 337: C NTTT : NUMBER OF PHOTON COLLISIONS PROCESSED
338: C PREVIOUS TO CURRENT REACTION.
C 339: C
340: if (IMTTEO(1).le.0 ) go to 190
C 341: NPPRO =IMTTEO(1)
342: NTTT =
CCcccC 343:
344: WK33 : COLLIDING PHOTON ENERGY IN UNIT OF ELECTRON
345: MASS, BUT MAXIMUM ENERGY IS 200 MEV.

IWK32 : INDEX VECTOR ON EP TABLE FOR COLLIDING
EK = EE(IWK32(l)) - WK31(l) PHOTON ENERGY.
E1l  =WK31(l) - EE(IWK32(l)+1)

RR  =R(l)*20.0D0 + 1.0DO DM0C22 = DM0C2*2.0

w
N
o
O 000000

D * RR = MIN(RR, 20.0D
: CIHENDIF
L =RR
P =RR-L
AM1 = (1.0-P)*E1*CE(L,IWK32(l)) + P*E1*CE(L+1,IWK32(l))
& + (1.0-P)*EK*CE(L,IWK32(1)+1)
& + P*EK*CE(L+1,IWK32(1)+1) 33, IWK32, NPPRO )

EW = WK21(NTTT+)

: csasaki AM2 = (EW + DMOC2) / SQRT( EW * (EW + DM0C22) ) : ETIC ENERGY IN CM-SYSTEM.

AM2 = (EW+DMOC2) /SQRT(EW*(EW+2*DMOC2))
AM3 = (1.0-(EE(IWK32(1))-EE(IWK32(1)+1))/AM1)*AM2
AM = MIN(MAX(AM3,-1.0D0),1.0D0)

OSINE OF EMITTED PAIRS(TEMPORARY)
ENERGY BY PAIR-PRODUCTION.

end if
= NPPRO0*2
WK32(l) = AM = NPPRO0O*3
110 continue
LTTT =LTTT + NPHE
MAKE AN AUGER ELECTRON.
: RRRR = R(1)*20.0D0 + 1.0D0
WK31 : EMITTED ELECTRON ENERGY. 374: C/H#IF ROUNDOFF(NEAREST)
WK32 : DIRECTION COSINE OF EMITTED ELECTRON. 375: * RRRR = MIN(RRRR,20.0D0)
. CI#ENDIF
if (IMTTEO(4).9t.0 ) then : LSR =RRRR
RP3
call RANU2( IRAND, R, IMTTEO(4), ICON )
do 1201 =1, IMTTEO(4)
if (WK23(NTTT+I).gt.EBOTE ) then
LTTT =LTTT+1
IWK31(LTTT) = IWK20(NTTT+I)
WK30(LTTT) = WK20(NTTT+) 385: ( R(I+NPPRO).gt.0.5 ) WR
WK3L(LTTT) = WK23(NTTT+) 386: C
WK32(LTTT) = R(1)*2.0D0 - 1.0D0 387: B = SQRT(WK21(l)*(WK21
CCcCC WK32(LTTT) =R(I)*2.0- 1.0 388: CCCCC RRR3 =R(I+NPPR2)*2.0
end if 389: RRR3 = R(I+NPPR2)*2.0D0

120 continue 390: AM = (RRR3-1.0-B) /(RRR3*B-1.0-§
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391:

392:

393:

394:

395:
396:
397:

398:
399:

400:

401:

402:

WK32(J) = MIN(MAX(-ONE,AM),ONE) 456: COSETA = COS(ETA)
C ..... POSITRON ENERGY AND DIRECTION COSINE 457: STHETA =1.0 - DAO*DAO
WK31(NPPRO+J) =EM - WK31(J) 458: *VOCL STMT,IF(100)
CCCCC RRR4 = R(I+NPPR3)*2.0 459: if (STHETA.gt.0 ) then
RRR4 = R(I+NPPR3)*2.0D0 460: STHETA = SQRT(STHETA)
AM = (RRR4-1.0-B) /(RRR4*B-1.0-B) 461: COSPHI = DBO/STHETA
WK32(NPPRO+J) = MIN(MAX(-ONE,AM),ONE) 462: SINPHI = DCO/STHETA
150 conti 463: else
C 464: STHETA =0.0
N 465: COSPHI =1.0
*VOCL 466: SINPHI =0.0
do 467: end if
468: XMU = WK32(J)
469: ¢950717-- SINPSI = SQRT(1.0 - XMU * XMU )
& 470: SINPSI = SQRT(ABS(1.0-XMU*XMU))
471: DB1 = DBO0*XMU + (DAO*COSPHI*COSETA-SINPHI*SINETA)*SINPSI
472: DC1 =DCO*XMU + (DAO*SINPHI*COSETA+COSPHI*SINETA)*SINPSI
473: DAl = DAO0*XMU - COSETA*SINPSI*STHETA
474: S = 1.0/SQRT(DA1*DA1+DB1*DB1+DC1*DC1)
475: WK41(l) = DA1*S
476: WK42(l) = DB1*S
160 continue 477: WK43(l) = DC1*S
. C 478: C
NPPR =N-LTTT 479: C ... DETERMINE THE EMISSION ANGLE VECTOR OF POSITRON .....
. C 480: C
: *VOCL LOOP,NOVREC : = WK32(NPPRO+J)
do 170 1 =1, NPPR = SQRT( (1.0 - XMUP * XMUP) /
J = IWK32(l) + NPPRO
N1 =LTTT + 1
N2 =NPPR + N1
IWK31(N2) =IWK31(N1)
WK30(N2) = WK30(N1)
WK31(N2) =WK31(J)
if (WK31(N1).le.EBOTE ) then
WK31(N1) =EBOTE . B1*DB1+DC1*DC1)
WK30(N1) =0.0 WKA41(NPPR+l) =
end if WK42(NPPR+l) =
if (WK31(N2).le.EBOTE ) then WK43(NPPR+)
WK31(N2) =EBOTE continue
WK30(N2) =0.0
end if
170 continue
C
c .. DETERMINE THE EMISSION ANGLE VECTOR OF ELECTRON AND POSI C
C Commmmmeee-3
C WK41 : DIRECTION ON X-AXIS C TON RECOIL ELECTRON BY INCOHERENT SCATTERING.
C WK42 : DIRECTION ON Y-AXIS C
C WK43 : DIRECTION ON Z-AXIS C
C C :EMITTED ELECTRON E}
call RANU2( IRAND, R, NPPR*2, ICON ) : C
C : C
C : C
C . C
*VOCL LOOP,NOVREC
do 180 1=1, NPPR
IP = ABS(IWK3L(LTTT+))
J = IWK32())
C :
c .. DETERMINE THE EMISSION ANGLE VECTOR OF ELECTRON AND POSITRON 514:
C 515: *VOCL LOOP,NOVREC
DAO = AAA(IP) 516: do 200 | = 1, IMTTEO(2)
DBO =BBB(IP) 517: EINC =WK2L(NTTT+) - WKZR
DCO = CCC(IP) 518: if (EINC.gt.EBOTE ) then
ETA =PI2*R(l) 519: LTTT =LTTT+1

SINETA = SIN(ETA) 520: N =N+1
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521:
522:
523:
524:
525:
526:
527:
528:
529:
530:
531:
532:
533:
534:
535:
536:

[eXe e}

O00000

. C
: C PURPOSE : Make one electron in a photon collision for next event
. C estimator

. C no energy cut off

: C CALLED IN: NXPHR3, NXPHR4

. C Update:

XMU = WK34(NTTT+I)

BT = WK2L(NTTT+) /WK22(NTTT+)

AM = (BT-XMU) /SQRT(ABS(BT*(BT-2.0XMU)+1\
C950717

c & SQRT(BT* (BT - 2.0 * XMU) + 1.0)

WK32(LTTT) = MIN(AM,1.0D0)

& . -XMU*XMU)))

IWK31(LTTT) = IWK
WK3O0(LTTT) = WK20(NTTT+I)
WK3L(LTTT) = EINC

end if

200 continue

NINC =N - NPPR*2

210 continue
NELC : TOTAL NUMBER OF FINALLY GENERATED ELECTR
IMTTEO(1): PHOTELECTRIC + AUGER ELECTRONS
IMTTEO(2): + PAIR PRODUCTION ELCTRONS
IMTTEO(3): + PAIR PRODUCTION POSITRONS
IMTTEO(4): + INCOHERENT SCATTERRED ELECTRONS

IMTTEO(1) = NPHE + NAUG

IMTTEO(2) =IMTTEO(1) + NPPR
IMTTEO(3) = IMTTEO(2) + NPPR
IMTTEO(4) = IMTTEO(3) + NINC

NELC =IMTTEO(4)

return
end

subroutine ELGEN2 ( IOW, ITYP, JSTK , IRAND,
ISEL , NELC , NBANK,

AO ,BO ,CO ,AAE ,BBE ,CCE ,

EIN , EELE, WE ,

COSL, EOUT,AA ,BB ,CC ,

R , COSLE, IWK1, WK1 )

STEwO®

[eXe]

1 : photo electron
2 : auger electron

C

: CITYP i electron generating reaction
C
C

586: C 3 : pair creation

587: C 4 : Compton recoil electron

588: C JSTK i flag to indicate usage of stack tor bank data access
589: C ISEL i bank pointer

590: C NELC i number of photons generating electrons

591: C (A0,B0,C0) i directional cosine of parent photon
592: C (AAE,BBE,CCE) o directional cosine of electron

593: C EIN i photon energy generating electron

594: C EELE io generated electron energy

595: C

596: C COSL i scattering angle of photon by incoherent scattering
597: C ( not bank, but sequential data )

598: C EOUT i scattered photon energy by incoherent scattering
599: C ( not bank, but sequential data )

600: C (AA,BB,CC) i directional cosine of scattered photon

601: C ( not bank, but sequential data )

602: C

603: C

604: C

605: implicit real*8(A-H,0-2)

606: C

607: C**** STACK

608: C

609: integer ISEL(NBANK)

610: C

611: C*** PARTICLE BANK

NK), BO(NBANK), CO(NBANK)
K), BBE(NBANK), CCE(NBANK)
WE(NBANK), EELE(NBANK)

R(NBANK?*3)

ter(DMOC2 = 0.511D+6, ONE = 0.999999D0 )
3.141592653589793238D0 )

2.0D0 * Pl )

2.0D0 * PI/3.0D0)

real EE(14), EP(9)
real*8 CE(21,13), DP(21,9)

data EE /1.00E+8, 5.00E+

7.7358920E+4, 7.7358978
647:  data(CE(l,2),I=1,21) /5.0001000EY g 1179562E+2,
648: &  4.6600627E+2, 6.8708044E+ , 9.3864458E+2,
649: &  1.2726402E+3, 1.8585851E+3, 3¢ 3, 7.2354569E+3,
650: &  1.9539631E+4, 1.9539631E+4, 1.9 +4, 1.9539631E+4,



src/ mvp/ el gen. f

651:
652:
653:
654:
655:
656:
657:
658:
659:
660:
661:
662:
663:
664:
665:
666:
667:
668:
669:
670:
671:

673:
674:
675:
676:
677:
678:
679:
680:
681:
682:
683:
684:
685:
686:
687:
688:
689:
690:
691:
692:
693:
694:
695:
696:
697:
698:
699:
700:
701:
702:
703:
704:

706:
707:

709:
710:
711:
712:
713:

715:

&  1.9539631E+4, 1.9539631E+4, 1.9539631E+
1.9539631E+4, 1.9539631E+4/
ata(CE(1,3),1=1,21) /5.0008000E-1, 7.3991679E+1, 1.46
2.2059103E+2, 2.9650433E+2, 3.6916714E+2, 4.580
5.6159689E+2, 5.9186199E+2, 6.8870573E+2, 8.0858
9.5808897E+2, 1.1453783E+3, 1.3799180E+3, 1.67,
2.Q208947E+3, 2.4192528E+3, 2.8236151E+3, 3
501E+3, 3.2220501E+3/

2
5
2

ata(CE(1,7),1=1,21) /5.1518000E-1}
3.2745600E+0, 3.9273000E+0, B
5.7578800E+0, 6.3496200E+0, 6.9402800E+0, 7.5340199E+0
8.1350700E+0, 8.7480799E+0, 9.3785600E+0, 1.0033510E+1,
1.0722500E+1, 1.1459730E+1, 1.2268640E+1, 1.3194470E+1,
1.4353420E+1, 1.6972980E+1/

ata(CE(1,8),1=1,21) /5.3681000E-1, 1.2748100E+0, 1.6511800E+0,
1.9657000E+0, 2.2487300E+0, 2.5125400E+0, 2.7637900E+0,
3.0066900E+0, 3.2442600E+0, 3.4788700E+0, 3.7125900E+0,
3.9473700E+0, 4.1852200E+0, 4.4284100E+0, 4.6797000E+0,
4.9428000E+0, 5.2230800E+0, 5.5293500E+0, 5.8785000E+0,
6.3138799E+0, 7.2922699E+0/

ata(CE(1,9),1=1,21) /5.8986000E-1, 9.4238999E-1, 1.1027300E+0,
1.2324200E+0, 1.3469100E+0, 1.4522500E+0, 1.5516100E+0,
1.6469600E+0, 1.7396700E+0, 1.8307700E+0, 1.9211600E+0,
2.0116400E+0, 2.1030300E+0, 2.1962100E+0, 2.2922600E+0,
2.3926000E+0, 2.4992800E+0, 2.6156400E+0, 2.7480400E+0,
2.9128300E+0, 3.2821700E+0/

ata(CE(1,10),1=1,21) /6.4590000E-1, 8.5676000E-1, 9.5119999E-1,
1.0272100E+0, 1.0941100E+0, 1.1555200E+0, 1.2133500E+0,
1.2687700E+0, 1.3225900E+0, 1.3754400E+0, 1.4278200E+0,
1.4802100E+0, 1.5330900E-+0, 1.5869800E+0, 1.6425100E+0,
1.7004800E+0, 1.7620900E+0, 1.8292500E+0, 1.9056400E+0,
2.0006700E+0, 2.2135200E+0/

ata(CE(1,11),1=1,21) /7.0787000E-1, 8.3725999E-1, 8.9556000E-1,
9.4266000E-1, 9.8425999E-1, 1.0225600E+0, 1.0587400E+0,
1.0935100E+0, 1.1273700E+0, 1.1607100E+0, 1.1938500E+0,
1.2270900E+0, 1.2607400E+0, 1.2951300E+0, 1.3306700E+0,
1.3679000E+0, 1.4075900E+0, 1.4510100E+0, 1.5006000E+0,
1.5626000E+0, 1.7026900E+0/

ata(CE(1,12),1=1,21) /7.8624000E-1, 8.6494000E-1, 9.0017000E-1,
9.2852999E-1, 9.5349000E-1, 9.7640999E-1, 9.9800000E-1,
1.0187000E+0, 1.0388100E+0, 1.0585700E+0, 1.0781600E+0,
1.0977700E+0, 1.1175700E+0, 1.1377600E+0, 1.1585700E+0,
1.1803100E+0, 1.2034400E+0, 1.2286600E+0, 1.2573800E+0,
1.2931400E+0, 1.3733800E+0/

ata(CE(1,13),1=1,21) /8.3683000E-1, 8.9150999E-1, 9.1594999E-1,
9.3561000E-1, 9.5291000E-1, 9.6878000E-1, 9.8372000E-1,
9.9804000E-1, 1.0119400E+0, 1.0255900E+0, 1.0391300E+0,

R0 R0 o R0 RO RO RO RO o RO RO RO RO RO o RO R0 R9 R0 R9 o RO RO RO RO RO o RO RO RO RO RO o RO RO R0 R0 R0 o RO R9 R0 RO R0 o RO RO R0 RO R0 o R0 RO R0 R0 R0 o R0 R0 Ro R0 R0 o RO

: C

: C

O 00000 000

& 1.0526600E+0, 1.0663200E+0, 1.0802400E+0, 1.0945900E+0,
& 1.1095700E+0, 1.1254900E+0, 1.1428500E+0, 1.1625900E+0,
& 1.1871600E+0, 1.2422200E+0/

data EP /200.0, 80.0, 40.0, 20.0, 10.0, 6.0, 4.0, 3.0, 2.0/

data(DP(1,1),1=1,21) /.50000, .47443, .44894, .42358, .39836,
&  .37338,.34863, .32410, .29982, .27581, .25210, .22872,
&  .20568,.18287,.16023, .13762, .11495, .09196, .06816,
&  .04245,.00000/
data(DP(1,2),I=1,21) /.50000, .47577, .45159, .42753, .40359,
& 37982, .35621, .33274, .30944, .28629, .26323, .24027,
&  .21735,.19441, .17135, .14807, .12443, .10011, .07446,
&  .04614, .00000/
data(DP(1,3),1=1,21) /50000, .47705, .45413, .43123, .40838,
&  .38560, .36288, .34020, .31753, .29485, .27218, .24948,
&  .22670,.20379, .18069, .15727, .13336, .10857, .08217,
&  .05237,.00000/
data(DP(1,4),1=1,21) /.50000, .47861, .45720, .43578, .41431,
&  .39280, .37125, .34962, .32793, .30614, .28417, .26204,
&  .23967,.21699, .19381, .16996, .14517, .11897, .09064,
&  .05895,.00000/
data(DP(l,5),1=1,21) /.50000, .47973, .45943, .43907, .41864,
&  .39813, .37751, .35676, .33583, .31465, .29318, .27137,
&  .24920, .22657, .20330, .17918, .15390, .12696, .09752,
.00000/
I=1,21) /.50000, .47973, .45946, .43919, .41892,
37830, .35772, .33692, .31587, .29454, .27275,
764, 20390, .17930, .15363, .12622, .09608,

,.33635, .31545, .29451, .27329,
5,.18221, .15717, .13011, .10020,

data(DP(1,8),1=1,21)
& 39574, 37489,
&  .24600, 22301, .19
&  .05931,.00000/
ta(DP(1,9),I=1,21) /.50000, . 45000, .42500, .40000,

.37500, .35000, .32500, .30000, .27500, .25000, .22500,

0000, .17500, .15000, 12500, .10000, .07500, .05000,
.00000/

915, .45830, .43744, .41659,
18, .31248, .29120, .26904,
.14770, .12050, .09134,

MAKE A PHOTOELECTRON.

if (ITYP.eq.1) then

BSVDEC( EE, N, V
call RANU2( IRAND, R, N
do 110 1=1, NELC

if (IWK1(l).eq.13) then
AL =ACOS(1.0D0-2.0DO*R(!
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781:
782:
783:
784:
785:

786

787:
788:
789:
790:
791:
792:
793:
794:
795:
796:
797:
798:
799:
800:
801:
802:
803:
804:
805:
806:
807:
808:
809:
810:
811:
812:
813:
814:
815:
816:
817:
818:
819:
820:
821:
822:
823:
824:
825:

827:
828:
829:
830:
831:
832:
833:
834:
835:
836:
837:
838:
839:
840:
841:
842:
843:

845:

nmvp/ el gen. f

do 120 1=1, NELC
COSLE(l) = R(1)*2.0D0 - 1.0D0
continue
end if

120

AM = 2.0D0*COS(PI23-AL) 846:
else 847:
EK = EE(IWKI(l)) - EELE(ISEL(1)) 848:
El = EELE(ISEL(l)) - EE(IWK1(l)+1) 849:
RR  =R(I)*20.0D0 + 1.0D0 850
. C/I#IF ROUNDOFF(NEAREST) 851:
* RR = MIN(RR, 20.0D0) 852:
C/#HENDIF 853:
854:
855:
856:
& 857:
& 858:
& 859:
860:
861:
862:
863:
864:
C 865:
COSLE(l) = AM 866:
110 continue 867:
end if 868:
C 869:
c .
C MAKE AN AUGER ELECTRON.
[ @ TN e—
C
if (ITYP.eq.2) then
C
call RANU2( IRAND, R, NELC ICON)
C

MAKE AN ELECTRON-POSITRON PAIR.

if (ITYP.eq.3) then

DMO0C22 = DM0C2*2.0

O O 00000

do 1301 =1, NELC

ALP = EIN(ISEL(l)) /DMOC2
WK1(l) = MIN(ALP,DBLE(EP(1)))
130 continue
C
N =9
call BSVDEC( EP, N, WK1, IWK1, NELC)
C
call RANU2( IRAND, R, NELC*3, ICON )
NELC2 = NELC*2
C NELC3 = NELC*3
C

*/OCL LOOP,NOVREC
do 1401 =1, NELC
RP1 = EP(IWK1(l)) - WK1(l)
RP2 = WK1(l) - EP(IWK1(l)+1)
C
RRRR = R(1)*20.0D0 + 1.0D0

: C/#IF ROUNDOFF(NEAREST)
* RRRR = MIN(RRRR,20.0D0)

905:
906:
907:
908:
909:
910:

CIHENDIF
LSR =RRRR
RP3 =RRRR-LSR
EM = EIN(ISEL(l)) - DMOC22

. C....ELECTRON ENERGY AND DIRECTION COSINE

EELE(ISEL(l)) = EM*((1.0-RP3)*RP2*DP(LSR,IWK1(1))
+RP3*RP2*DP(LSR+1,IWK1(1))+(1.0-RP3)*RP1*
DP(LSR,IWK1(l)+1)+RP3*RP1*DP(LSR+1,IWK1(l)+1)) /
(EP(IWK1(I))-EP(IWK1(l)+1))

if ( R(I+NELC).gt.0.5 ) then

EELE(ISEL(I)) = EM - EELE(ISEL(l))
end if

&
&
&

B = SQRT(EIN(ISEL(I))*(EIN(ISEL(I))+DM0C22))
J(EIN(ISEL(l))+DMO0C2)
RRR3 = R(I+NELC2)*2.0D0
AM = (RRR3-1.0-B) /(RRR3*B-1.0-B)
COSLE(l) = MIN(MAX(-ONE,AM),ONE)
POSITRON ENERGY AND DIRECTION COSINE
WK2(l) = EM - EELE(ISEL(l))
RRR4 = R(I+NELC3)*2.0D0
AM = (RRR4-1.0-B) /(RRR4*B-1.0-B)
WK3(l) = MIN(MAX(-ONE,AM),ONE)

WE(ISEL(1)) = WE(ISEL(l)) * 2.0
cogtinue

RECOIL ELECTRON BY INCOHERENT SCATTERING.

VOCL LOOP,NOVRE
do 200 | = 1, NEL!

P =ISEL()
EELE(IP) = EIN(IP) -
XMU = COSL(l)

BT
T

= EIN(IP) JEOUT(I)
= BT*(BT-2.0*XMU)+1.0D0
T.gt.0.0 ) then
= (BT-XMU) /SQRT(TT)
= MIN(AM,1.0D0)

endi
if (XMU.gt.-1.0.and.XMU.It.1.0 ) then

B =-SQRT(
ABS((1.0D0-AM**2)/,

else

B
end if
A

=0.0

continue

end if
C
c .. DETERMINE THE EMISSION A OF ELECTRON AND POSITRON
C

if(ITYP.ne.4 ) then
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911: call RANU2( IRAND, R, NELC*2, ICON ) 976: * RR = MIN(RR, 20.0D0)

912: C 977: CIHENDIF

913: *VOCL LOOP,NOVREC 978: L =RR

914: do 300 1=1, NELC 979: P =RR-L

915: IP  =ISEL(l) 980: AM1 = (1.0-P)*E1*CE(L,IWK1(l))
916: C 981: & + P*E1*CE(L+1,IWK1(1)

917: C ... DETERMINE THE EMISSION ANGLE VECTOR O ND POSITRON 982: & + (1.0-P)*EK*CE(L,IWK1(l)+1)
918: C 983 & + P*EK*CE(L+1,IWK1(1)+1)
919: 0(IP) 984: EW =EIN()

920: 0(IP) 985: AM2 = (EW+DMO0C2) /SQRT(EW*(EW+2*DM0C2))
921: CO(IP) 986: AM3 = (1.0-(EE(IWK1(I))-EE(IWK1(1)+1))/AM1)*AM2
922: PI2*R(1) 987: AM = MIN(MAX(AM3,-1.0D0),1.0D0)
923: = SIN(ETA) 988: end if

924: = COS(ETA) 989: C

925: = 1.0 - DAO*DAO 990: COSLE(l) = AM

926: *VOCL ST 991: 410 continue

927: i 992: end if

928: 993: C

929: 994: C

930: 995: C MAKE AN AUGER ELECTRON.

931: 996: C

932: 997: C

933: COSPHI =1.0 998: if (ITYP.eq.2) then

934: SINPHI =0.0 999: C

935: end if 1000: call RANU2( IRAND, R, NELC ICON)
936: XMU = COSLE(l) 1001: C

937: SINPSI = SQRT(ABS(1.0-X 1002: =1, NELC

938: DB1 =DBO*XMU + |) = R(1)*2.0DO - 1.0D0

939: & (DAO*COSPHI*COSETA-SINPHI*SINETA)*SINPSI

940: DC1 =DCO*XMU +

941: & (DAO*SINPHI*COSETA+COSPHI*SINETA)*SINPSI

942: DAl =DAO*XMU - COSETA*SINPSI*STHETA = QY = 1007y -

943: S = 1.0/SQRT(DA1*DA1+DB1*DB1+DC1*DC1)

944: AAE(IP)=DAI1*s Ay 44 AR ... ... S
945: BBE(IP) = DB1*S

946: CCE(IP) = DC1*S if (ITYP.eq.3) then

947: 300 continue

948: end if DMO0C22 = DMO0C2*2.0

949: C

950: C = 04301=1, NELC

951: C sequential processing og bank and other data : P = EIN(l) /DM0OC2

952: C (1) = MIN(ALP,DBLE(EP(1)))
953: C

954: else

955: C

956: C C(EP, N, WK1, IWK1, NELC)
957: C MAKE A PHOTOELECTRON.

958: C : call RANU2( IRAND, R, NELC*3, ICON)
959: C 1024: NELC2 = NELC*2

960: if (ITYP.eq.1) then : C NELC3 = NELC*3

961: C . C

962: N =14 : *VOCL LOOP,NOVREC

963: call BSVDEC( EE, N, EELE, IWK1, NELC) < do4501=1, NELG

964: C F

965: call RANU2( IRAND, R, NELC, ICON )

966: C

967: do4101=1, NELC

968: if (IWK1(l).eq.13) then :

969: AL = ACOS(1.0D0-2.0D0*R(l)) /3.0D0 : RRR = MIN(RRR

970: AM  =2.0D0*COS(PI23-AL)

971: else

972: EK = EE(IWK1(l)) - EELE(l) 1037: =RRRR - LSR

973: El = EELE(l) - EE(IWK1(l)+1) 1038: EM = EIN(l) - DMOC22

974: RR = R(1)*20.0D0 + 1.0D0O 1039: C .... ELECTRON ENERGY AND DIRECTIS
975: C/#IF ROUNDOFF(NEAREST) 1040: EELE(l) = EM*((1.0-RP3)*RP2*DP,
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1041:
1042:
1043:
1044:
1045:
1046:
1047:
1048:
1049:
1050:
1051:
1052:
1053:
1054:
1055:
1056:
1057:
1058:
1059:
1060:
1061:
1062:
1063:
1064:
1065:
1066:
1067:
1068:
1069:
1070:
1071:
1072:
1073:
1074:
1075:
1076:
1077:
1078:
1079:
1080:
1081:
1082:
1083:
1084:
1085:
1086:
1087:
1088:
1089:
1090:
1091:
1092:
1093:
1094:
1095:
1096:
1097:
1098:
1099:
1100:
1101:
1102:
1103:
1104:
1105:

& +RP3*RP2*DP(LSR+1,IWK1([))+(1.0-RP
& DP(LSR,IWK1(l)+1)+RP3*RP1*DP(LSR+1,!
& (EP(IWK1(I))-EP(IWK1(l)+1))

if ( R(I+NELC).gt.0.5 ) then
EELE(l) = EM - EELE(I)
end if

= SQRT(EIN(I)*(EIN(I)+DMO0C22))

N(1)+DMOC2)
R(I+NELC2)*2.0D0

O00000

450 continue

end if

MAKE A COMPTON RECOIL ELECTRO

if (ITYP.eq.4) then

0O 00000

%

VOCL LOOP,NOVREC
do 5001 =1, NELC
EELE(I) = EIN(I) - EOUT(l)
XMU = COSL(l)
BT = EIN(l) /EOUT(l)
TT  =BT*[BT-2.0"XMU)+1.0D0
if (TT.gt.0.0 ) then
AM = (BT-XMU) /SQRT(TT)
AM = MIN(AM,1.0D0)

else
AM  =0.0
end if
C
if (XMU.gt.-1.0.and.XMU.It.1.0 ) then
B =-SQRT(
& ABS((1.0D0-AM**2)/(1.0D0-XMU*XMU)))
else
B =0.0
end if
A =AM - B*XMU
C

AAE(l) = A*A0(I) + B*AA(l)

BBE(l) = A*BO(I) + B*BB(l)

CCE(l) = A*CO(l) + B*CC(l)
500 continue

end if
C
c ... DETERMINE THE EMISSION ANGLE VECTOR OF ELECTRON AND POSITRON
C
if(ITYP.ne.4) then
call RANU2( IRAND, R, NELC*2, ICON)
C

*VOCL LOOP,NOVREC
do 600 1 =1, NELC

c .. DETERMINE THE EMISSION ANGLE VECTOR OF ELECTRON AND POSITRON

DAO = A0(l)
DBO = BO(l)
DCO = CO(l)
ETA = PI2*R(l)

SINETA = SIN(ETA)
COSETA = COS(ETA)
STHETA = 1.0 - DAO*DAO

: *VOCL STMT,IF(100)

if (STHETA.gt.0 ) then
STHETA = SQRT(STHETA)
COSPHI = DBO/STHETA
SINPHI = DCO/STHETA

else
STHETA =0.0
COSPHI =1.0
SINPHI =0.0
end if

XMU = COSLE(l)

SINPSI = SQRT(ABS(1.0-XMU*XMU))

DB1 =DBO*XMU +
(DAO*COSPHI*COSETA-SINPHI*SINETA)*SINPSI

DC1 = DCO*XMU +
(DAO*SINPHI*COSETA+COSPHI*SINETA)*SINPSI

DAL = DAO*XMU - COSETA*SINPSI*STHETA

S =1.0/SQRT(DA1*DA1+DB1*DB1+DC1*DC1)

() =DA1*S

= DB1*S

- DC1*S
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1: subroutine ELMNTR( IOW, NLOOP, MACT, MZON
2: & NZONE,NREFS, NLBZ, NBANK,
3: & NFFL, LSFFL, IZFFL,
4: & NNXT, IDEFER, LSSRC, IZNXT,
5: & NCOLS, LSCOL,
6: & NBREF, LSREF,
7: & NXLT, LSLAT,
8: &
9: &
10: &
11: C
12: C purp
13: C
14: C
15: C
16:
17: C
18: integer NF , IZFFL(NBANK)
19 integer NNX RC(NBANK), IZNXT(NBANK

20: integer NCOLS,
21: integer NBREF(NREFS+1), LSREF(NBANK)
22: integer NXLT(NLBZ+1), LSLAT(NBANK)
23: integer NCOLP, LSCLP(NBANK)

25: integer 1IZZ(NBANK)

26: real*8 XXX(NBANK), YYY(NBA|
27: real*8 AAA(NBANK), BBB(NBANK)
28: real EEE(NBANK)

29: real*8 TTT(NBANK)

30: real WWW(NBANK)

31: C

32: C

33: C

34: C ... select particle whose coordinates etc. are printed
35: C

36: P =0

37: if (MACT.eq.1) then

38: do 100 | = 1, NFFL(NZONE+1)

39: if (1ZFFL(l).eq.MZONE.and.LSFFL(l).gt.IP ) then
40: IP =LSFFL(l)

41: end if

42: 100 continue
43: else if (MACT.eq.2.and.MZONE.ne.0 ) then

44: do 110 1 =1, NNXT(NZONE+1)

45: if (1ZNXT(l).eq.MZONE.and.LSSRC(l).gt.IP ) then
46: IP =LSSRC(l)

A47: end if

48: 110 continue
49: else if (MACT.eq.2.and.MZONE.eq.0 ) then

50: do 120 | = 1, NNXT(NZONE+1)

51: if (1ZNXT(1).It.0.and.LSSRC(l).gt.IP ) then
52 IP =LSSRC(l)

53: end if

54: 120 continue
55: else if (MACT.eq.3) then

56: do 1301 =1, NCOLS

57: if (LSCOL(l).gt.IP ) then

58: IP =LSCOL()

59: end if

60: 130 continue

61: C

62: C ... MACT 4 is MACT=2 and MZONE=0
63: C

64: else if (MACT.eq.5) then
65: do 140 | = 1, NBREF(NREFS+1)

if (LSREF(l).gt.IP ) then
IP = LSREF()
end if
140 continue
else if (MACT.eq.6 ) then
do 150 | = 1, NXLT(NLBZ+1)
if ( LSLAT(l).gt.IP ) then
IP = LSLAT(l)
end if
150 continue
else if (MACT.eq.7 ) then
do 160 1 =1, NCOLP
if (LSCLP(l).gt.IP ) then
IP =LSCLP(l)
end if
160 continue
end if

. C

if (NLOOP.eq.1 ) write(IOW,7020)

. C

write(IOW,7000) MACT, MZONE, MMAX
7000 format(1X,** EVENT: *,12,/ ZONE *,I5,; PARTICLES ’,I5)

. C

if (IP.gt.0) then
if (JTIME.eq.0) then
itg(IOW,7040) IP,1ZZ(IP), XXX(IP), YYY(IP), ZZZ(IP),
(IP),BBB(IP), CCC(IP), EEE(IP), 0.0d0, WWW(IP)

40) IP,1ZZ(IP), XXX(IP), YYY(IP), ZZZ(IP),
B(IP), CCC(IP), EEE(IP), TTT(IP), WWW(IP)

20 format(1X,6x,’
& X VoY
&' MU ' ETA
&' ENERGY '] TIME
40 format(1X,16,15,1P,3E13.

12.4,E12.4,E12.4)
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1: subroutine FALOCE( IXEE, CHSYM, FILE, IERR)
2. C
3: C=<MVP>
4: C PURPOSE : GET FILE-NAME OF CROSS SECTION DATA E 'CHSYM’
5 C FOR ELECTRON
6: C CALLED IN: XSECE CALLS: INPIDX
7: C ——=—=—======
8. C
9: C<FOR
10: C
11: C *UP LUMNED TEST FILE.
12: C *D MMED:
13: C
14: C E FOLLOWING PAIR EACH NUCLIDE.
15: C
16: C
17: C
18: C
19: C EPARATED BY MORE THAN Qi
20: C ™ ON THE FIRS COMMENT LINE AND IGNQ4#s
21: C (DO NOT INSERT ANY MENT LINES BETWEEN TH
22: C
23: C
C

24:

25: parameter( NCMAX =100)

26: character CHSYM*2, FILE*(¥)

27: C

28: character IDS(NCMAX)*16, FILES(N
29: C

30: include ../shared/INC/_IOUNIT’

31: include 'INC/_IOUNIT2’

32: C

33: character PATH*128

34: logical OPEND

35: C

36: data LPATH /0/

37: data PATH 7"’/

38: data NC /0/

39: data IDS /INCMAX*"’/

40: data FILES INCMAX* '/

41: C

42: C

43: C GET ID & FILE-NAMES FROM UNIT FT27 FOR ELECTRON
44: C

45: if (NC.eq.0) then

46: C

47: 100 NC =NC+1

48: C

49: if (NC.gt.NCMAX ) then

50: write(IMSG,*)

51: & "XXX(FALOCE) TOO MANY DATA IN FILE-NAME INDEX. ’,
52: & "NCMAX =", NCMAX, ' IN SUBROUTINE FALOCE’
53: stop 999

54: end if

55: C

56: call INPIDX( IDXE, IDS(NC), FILES(NC), PATH, LPATH,IMSG,IEND )
57: C

58: if (IEND.eq.1) then

59: NC =NC-1

60: go to 110

61: end if

62: go to 100

63: C

64: 110 continue

65: ¢

66: ¢ if no element found in index file (may be file not allocated)
67: c

68: if (NC.le.0) then

69: write(IMSG,*) 'XXX NO DATA IN ELECTRON LIBRARY INDEX FILE’
70: write(IMSG,*) * (PROBABLY NO FILE ASSIGNEMENT ON UNIT’,
71: & IDXE, )’

72: call PRSTOP( 1,

73: & 'ERROR IN INPUT OF ELECTRON XSEC LIBRARY INDEX FILE.
74: & )

75: stop 888

76: end if

17 end if

78: C

79: C SEARCH ID & FILE-NAME TABLE

80: C

81: IERR =0

82: C

83: NZA = NATOMZ(CHSYM)
84:  do120N=1,NC

85: if (NZA.eq.NATOMZ(IDS(N)) ) then

86: C

87: inquire(IXEE,opened =OPEND)

88: if (OPEND ) close( IXEE )

89: C

90: call OPENF( IXEE, FILES(N), 'UNFORMATTED’, 'OLD’, 'READ’,

CODE ', JERR

FILE

return
end if
0 continue

ECTRON CROSS SECTION LIBRARY FOR <',A;"> III"/

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX.).(.XXXXXXXXXXXXX'/
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. C

. C

[eXe!

000 0000

O O 00000

subroutine FALOCF( IXSS, NUCID, FILE, IERR) 66: C

C=<MVP> 67. C SEARCH FILE NAME IN MEMORIZED DATA.

PURPOSE : Get file-name of cross section data of nuclide 68: C
C from index file for free temperature neutron library. 69: C

CALLED IN: XSEC CALLS: NOBLNK, LEN(FORTRAN-77 | 70: if (NC.gt.0 ) then
C ========== 71: do 100N =1, NC
C 72: LDS = INDEX(IDS(N), ") - 1

: C<FOR 73: if (LDS.It.0 ) LDS = LEN(IDS(N))

C 74: if (LNV.eq.LDS.and.NUCID(1:LNV).eq.IDS(N)(1:LDS) ) then
C *Up 75: C
C *Da : 76: inquire(IXSS,opened =OPEND)
C 17 if (OPEND ) close( IXSS)
C 78: C
C 79: call OPENF( IXSS, FILES(N), 'UNFORMATTED’, 'OLD’, 'READ’,
C 80: & JERR)
C 81: C
C by one or more blnaks. 82: if (JERR.ne.0 ) then
C ™ onthefi and ignore it. 83: write(IMSG,*) "XXX(FALOCF) FAILED TO OPEN FILE : ',
C 84: & FILES(N)(:ICLEN2(FILES(N)))
C *Index file can inc 85: go to 120
C 86: end if
C PATH < directory-name / user name etc. > 87: C
c 88: FILE =FILES(N)
C An actual file name is composed as; 89: C
C : return
C  path-name + filename : end jf
C
C A path-name is effective until next patf®Specifier is input.
C If no-path-name is specified at a time of "filename" input,
C File name is "filename" itself. ES FROM UNIT FT25
C WLY INPUT ITEM.
[ o S ———————— . A ..

parameter( NCMAX =500)
character NUCID*(*), FILE*(*)

if (NC.It.NCMAX ) tl
IC =NC+1
character IDS(NCMAX)*16, FILES(NCMAX)*128 else

character PATH*128

logical OPEND

include '../shared/INC/_IOUNIT’
include 'INC/_IOUNIT2’

if (IC.It.NC ) then
IC =IC+1

... STATIC DATA: NC: NUMBER OF DATA MEMORIZED IN IDS & FILES
IC: POSITION OF NEWEST DATA IN IDS & FILES

data NC /0/, IC /0/

... IDS, FILES & PATH MUST BE STATIC ....

if (IEND.eq.0) then
data IDS /NCMAX*"’/ if (NC.ItNCMAX)NC =NC+1
data FILES /INCMAX*" '/
data PATH /"’/

data LPATH /0/

LDS = INDEX(IDS(IC)g
if (LDS.It.0) LDS 5

..... IRWND: NUMBER OF REWIND OPERATIONS FOR INDEX FILE .....
(IF SEARCHING OPERATION NEEDS REWIND TWICE, IT MEANS
NO-MATCHING ID IN THE FILE. )

IRWND =0 124; OPENF( IXSS, FICY

JERR)

pLD’, 'READ’,

IERR =0 126: C

127: if (JERR.ne.0 ) then
LNV = INDEX(NUCID, ") - 1 128: write(IMSG,*) "XXX(FALOCF) N FILE: ",
if (LNV.It.0 ) LNV = LEN(NUCID) 129: & FILES(IC)(:ICLEN2(FILES(IC)

130: goto 120
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131:
132:

end if
FILE =FILES(IC)

return
end if

..... OF INDEX FILE ENCOUNTERED ....

[eXeXe)

[eXe]

120 IERR
write(IMSG,7000) NUCID(: )

7000 format(/1X,” XXXXXX XXX XXX XXX XXX XXX XXXX
& 1X,” XXX NO CROSS SECTION LIBRAR
& 1X," XXX (Free temperature neutrQa
& IX,” XXXXXXXXXXXXXXXXKS
return
end

=1
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1: subroutine FALOC( IXSS, NUCID, FILE, IERR) 66: C
2: C=<MVP> 67. C SEARCH FILE NAME IN MEMORIZED DATA.
3: C PURPOSE : Get file-name of cross section data of nuclide 68: C
4: C CALLED IN: XSEC CALLS: NOBLNK, LEN(FORTRAN-77 69: C
5 C 70: if (NC.gt.0 ) then
6: C ========== 71: do 100N =1, NC
7. C 72: LDS = INDEX(IDS(N), ") - 1
8: C<FOR 73: if (LDS.It.0 ) LDS = LEN(IDS(N))
9 C 74: if (LNV.eq.LDS.and.NUCID(1:LNV).eq.IDS(N)(1:LDS) ) then
10: C *Up 75: C
11: C *Daj : 76: inquire(IXSS,opened =OPEND)
12: C 17 if (OPEND ) close( IXSS)
13: C 78: C
14: C 79: call OPENF( IXSS, FILES(N), 'UNFORMATTED’, 'OLD’, 'READ’,
15: C 80: & JERR)
16: C 81: C
17: C by one or more binaks. 82: if (JERR.ne.0 ) then
18: C ' onthefi and ignore it. 83: write(IMSG,*) "XXX(FALOC) FAILED TO OPEN FILE : ',
19: C 84: & FILES(N)(:ICLEN2(FILES(N)))
20: C *Index file can incl 85: go to 120
21: C 86: end if
22: C PATH <directory-name / user name etc. > 87: C
23: C 88: FILE =FILES(N)
24: C An actual file name is composed as; 89: C
25: C : return
26: C  path-name + filename : end jf
27: C
28: C A path-name is effective until next pat®Specifier is input.
29: C If no-path-name is specified at a time of "filename" input,
30: C File name is "filename" itself. ES FROM UNIT FT25
31: C WLY INPUT ITEM.
32 G - Y -

33: parameter( NCMAX =500)
34: character NUCID*(*), FILE*(*)

35: C if (NC.ILNCMAX ) t
36: C IC =NC+1
37:  character IDS(NCMAX)*16, FILES(NCMAX)*256 else

38: character PATH*128
39: logical OPEND

if (IC.It.NC ) then
IC =IC+1

40: include '../shared/INC/_IOUNIT’

41: include 'INC/_IOUNIT2’

42: C

43: C ... STATIC DATA: NC: NUMBER OF DATA MEMORIZED IN IDS & FILES

44: C IC: POSITION OF NEWEST DATA IN IDS & FILES

45: C :

46: data NC /0/, IC /0/ : XN, IDS(IC), FILES(IC), PATH, LPATH, IMSG, IEND )
47: C :

48: C ....IDS, FILES & PATH MUST BE STATIC .... : C ... CHECK NEWLY FETCHED NUCLIDE ID .....

49: C :

50: data IDS /NCMAX*"’/
51: data FILES /INCMAX*" '/
52: data PATH /'/

53: data LPATH /0/

if (IEND.eq.0 ) then
if (NC.ILNCMAX ) NC =NC

LDS =INDEX(IQ

54: C if (LDS.It.0

55: C . IRWND: NUMBER OF REWIND OPERATIONS FOR INDEX FILE .....

56: C (IF SEARCHING OPERATION NEEDS REWIND TWICE, IT MEANS

57: C NO-MATCHING ID IN THE FILE. )

58: C :

59: IRWND =0 :

60: C 125: call OPENF( IXSS, FILES OLD', 'READ’,
61: IERR =0 1260 & JERR)

62: C 127: C

63: LNV =INDEX(NUCID, ’)-1 128: if (JERR.ne.0 ) then

64:  if (LNV.It.0) LNV = LEN(NUCID) 129: write(IMSG, *) "’XXX(FALOC) FAILY N FILE: ",

65: C 130: & FILES(IC)(:ICLEN2(FILES(IC)))
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131: goto 120
132: end if

134: FILE =FILES(IC)

136: return
137: end if

INDEX FILE ENCOUNTERED ....

i
w
©

OO0

go to 110

C
150: C
151: 120IERR =1
152 write(IMSG,7000) NUCID(:LNV)
153: 7000 format(/1X,” XXXXXXXXX XXX XXX XXX XXX
154: & 1X," XXX NO CROSS SECTION LLE4#
155: & 1X,” XXXXXXXX XXX XXX XXX
156: return
157: end
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: C PURPOSE : GET FILE-NAME OF CROSS SECTION DA
: C CALLED IN: XSEC  CALLS: NOBLNK, LEN(FORTRAN-7

: C<FORM QOF INDEX FILE >

(¢}

. C

e
: ¢ if no element found in index file (may be file not allocated)

subroutine FALOCP( IXPP, CHSYM, FILE, IERR)

C=<MVP>

IDE 'CHSYM’

C ———=——=———===
C

C
C *UPTY UMNED TEST FILE.
C *DA MED:
C
C E FOLLOWING PAIRS OF H NUCLIDE.
C
C FILENAME
C E FOR FUTURE U
C
C ATED BY MORE THAN ONE BLNA|
C ™ ONTHE MENT LINE AND IGNORE IT.
C (DO NOT INS ES BETWEEN THE DATA PA
C
C
parameter( NCMAX =500)
character CHSYM*2, FILE*(*)
C
C
character IDS(NCMAX)*16, FILE
include ../shared/INC/_IOUNIT’
include 'INC/_IOUNIT2’
character PATH*128
logical OPEND
c
data LPATH /0/
data PATH /"’/
C
dataNC  /0/
data IDS /NCMAX*" '/
data FILES /NCMAX*" '/
c
C
C GET ID & FILE-NAMES FROM UNIT FT26
C
if (NC.eq.0) then
C
100 NC =NC+1
if (NC.gt. NCMAX ) then
write(IMSG,*)
& "XXX(FALOCP) TOO MANY DATA IN FILE-NAME INDEX. ’,
& "NCMAX =", NCMAX, " IN SUBROUTINE FALOC"’
call PRSTOP( 1, 'TOO MANY DATA IN XSEC LIBRARY INDEX FILE.")
stop 999
end if
C
call INPIDX( IDXP, IDS(NC), FILES(NC), PATH, LPATH, IMSG,IEND )
if (IEND.eq.1) then
NC =NC-1
go to 110
end if
go to 100

110 continue

c
if (NC.le.0) then

O 000

(@]

write(IMSG,*) 'XXX NO DATA IN PHOTON LIBRARY INDEX FILE’
write(IMSG,*) " (PROBABLY NO FILE ASSIGNEMENT ON UNIT’,

& IDXP, )’

call PRSTOP( 1,

& 'ERROR IN INPUT OF PHOTON XSEC LIBRARY INDEX FILE.
& )

stop 888
end if
end if

SEARCH ID & FILE-NAME TABLE

IERR =0
NZA = NATOMZ(CHSYM)
do 120N =1, NC

if (NZA.eq.NATOMZ(IDS(N)) ) then

inquire(IXPP,opened =OPEND)
if (OPEND ) close( IXPP )

call OPENF( IXPP, FILES(N), 'UNFORMATTED’, 'OLD’, 'READ’,

& JERR)

if (JERR.ne.0 ) then
write(IMSG,*) 'XXX(FALOCP) FAILED TO OPEN FILE :’,

return
end if

X,” XXX CAN"T GET CROSS SECTION DATA FOR <’ \A"> III"/

rmat(/1X,” XXXXXXXXXXXXKXXXXXXXXXX XX XX KX KX KX XX XX XX XXXXXXXXXX ]

QuUSLG00.0.00.0.0.0.9.9.0.9.0.0.9.9.0.9.0.00.9.9.0.9.9090.900.00099099000004)



src/ mvp/ fal ocpn. f

C=<MVP>
. C

C

. C

Cc

subroutine FALOCPN( IXPPN, NCIDPN, FILE, IE

PURPOSE : Get file-name of photo-nuclear cross section
nuclide '"NCIDPN’

CALLED IN: XSECPN

CALLS : OPENF, INPIDX, LEN(FORTRAN-77 INTRINSIC

0O00000000000000000000000000OO0

0O

0O00 000

O00000

(eXe!

rated by one or more blnaks.
ent line and ignore it.

* on the first col

* Index file can include "path-specifier" such as;

PATH < directory-name / user name g

An actual file name is compose
path-name + filename

A path-name is effective until next path-specifier is input.

If no-path-name is specified at a time of "filename" input,
File name is "filename" itself.

include '../shared/INC/_IOUNIT’
include 'INC/_IOUNIT2’

parameter( NCMAX =500)

character NCIDPN*(*), FILE*(*)

character IDS(NCMAX)*16, FILES(NCMAX)*128
character PATH*128

logical OPEND

... STATIC DATA: NC: NUMBER OF DATA MEMORIZED IN IDS & FILES
IC: POSITION OF NEWEST DATA IN IDS & FILES
data NC /0/, IC /0/

... IDS, FILES & PATH MUST BE STATIC ....

data IDS /NCMAX*"’/

data FILES INCMAX*" '/

data PATH /"'/

data LPATH /0/

data IRWND /0/

IRWND: NUMBER OF REWIND OPERATIONS FOR INDEX FILE .....

( IF SEARCHING OPERATION NEEDS REWIND TWICE, IT MEANS
NO-MATCHING ID IN THE FILE. )

IERR =0
LNV = INDEX(NCIDPN, ’) - 1
if (LNV.It.0 ) LNV = LEN(NCIDPN)

: C

: C SEARCH FILE NAME IN MEMORIZED DATA.

if (NC.gt.0 ) then
do 100N =1, NC
LDS = INDEX(IDS(N),’) - 1
if (LDS.It.0 ) LDS = LEN(IDS(N))
if (LNV.le.LDS .and. NCIDPN(1:LNV).eq.IDS(N)(1:LNV) ) then
inquire(IXPPN,opened=OPEND)
if (OPEND ) close( IXPPN )
call OPENF( IXPPN, FILES(N), 'UNFORMATTED’, 'OLD’,
& 'READ’, JERR)
if (JERR.ne.0 ) go to 920
NCIDPN = IDS(N)
FILE =FILES(N)
return
end if
100 continue
end if

. C GET ID & FILE-NAMES FROM UNIT FT28
: C IC:POSITION OF NEWLY INPUT ITEM.

. C
110 continue

if (NC.ILNCMAX ) then

S(IC), PATH, LPATH, IMSG, IEND )

ND.eq.0) then
C.ItNCMAX)NC =NC+1

) LDS = LEN(IDS(IC))

S .and. NCIDPN(1:LNV).eq.IDS(IC)(1:LNV) ) then
,opened=OPEND)

) close( IXPPN)

call OPENF( IXPPN, FILES(IC), 'UNFORMATTED’ @ 'READ’,
if (JERR.ne.0 ) go to 920
NCIDPN = IDS(IC)
FILE = FILES(IC)
return

ewind IDXPN
NC =0
end if

go to 110
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131: 910 write(IMSG,911) NCIDPN(:LNV)
132: 911 format(/’ !!!(falocpn) Photonuclear data ID <',a,”> is n
133: & ' given in the index file. This nuclide is treated without’,
134: &’ photonuclear.”)

135: go to 999

136: 920 write(IMSG,921) NCIDPN(:LNV), FILES(IC)(:ICLEN2(FI
137: 921 format(/’ !'(falocpn) Failed to open the file of ID <’,a,™>
138: & clide is treated without photonucledar.”)
139: 999 call 'WARNING )
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nuc

21: WROA, MA , DELA,
22: WWT,WTO,WTOA ,WTOB,NUCPT,
23: WKPT, WKPD, WKPN,
24: NGSP, WSD, WSC, NORDD,
25: RNU, IWK14, IWK15,
NEBEF, WCBEF,

TCUT, TIMEB, KPNP

WWB, WBO0, WSB, NPTBE, ! beff
WWBD, WBDO, WSBD, WWLD, WLDO, WSLD)

1: subroutine FISGEN( IOW, IREG, INUC, IBPF, N ,
2: & NREG, NTIME, NBANK, NFBANK,NFBN
3: & NNK, NMT, MB, NSMIC, MMAC, WGT
4: & WGTFI, WTIME, WLLIM, MXPGEN,ETOP, E|
5: & ETHMAX,CX, MCX, KLIB1, XLIB1, KLIB2,
6: & KLB2S, XLIB2, SMIC, LMIC, LSFFL, NFFL,
7: & IZFFL, LSCOL, NCOLS, LSDED, NDEAD,
8: &
9: &
10: & 0S, LCRS, KLSF, IBREG, IB
11: & ZF, EEEF, INUF, I1ZZF, LE
12: &
13: &
14: &
15: &
16: &
17: &
18: &
19: &
&
&
&
&
&
&
&
&
&
&

! be

30: C

31: C PURPOSE: Fission neutron generation
32: C CALLED IN: NEUTR

33: C CALLS: RANU2, SEF5N2

34: C

35: C Argument: (i=input, o=output, w=work)
36: C

37: Ci IREG :region # set in caller routine (NEUTR)

38: Cio INUC : coliding nuc # set in caller routine (NEUTR) and modified
39: C in this routine if contents of collision neutron stack

40: C are changed.

41: C wo IBPF : can be used as working area, but finally, bank index of
42: C generated fission neutrons must be stored.

43: Cio LSCOL(NCOLS) : collision neutron stack. Contents of this stack
44: C may be changed if parent neutron is replaced by fission

45: C neutron (by lack of particle bank space).

46: Cio NCOLS : may be changed by the same reason above.

47: C
48: C
49: C

51: C****|MPLICIT REAL*8 (A-H,0-Z)

52: implicit real*8(A-H,0-Q,S-2)

53: include 'INC/_FLAGS’

54: C

55:  integer IREG(NBANK), INUC(NBANK), IBPF(NBANK)
C

57. C*** CROSS SECTION DATA IN CX ARRAY

58: C

59: real EBOT, ETOP, ETHMAX

60: real CX(MCX), XLIBL(NUC,11), XLIB2(NUC,NMT4)

61: integer KLIB1(NUC,31), KLIB2(NUC,NMT,21), KLB2S(NUC,NNK,NMT,3)
62: C

63: C**** SIGMA BANK

64: C

: C
: C¥** TALLY ARRAY
. C

real SMIC(NBANK,NUC,NSMIC)

real RNU(NBANK,NUC_MAX,3) ! dn: photo-nuc:NUC->NUC_MAX
real WGTF(NREG,?2) ! photo-nuc:(NREG)->(NREG,2)

real WGTFI(NREG), TIMEB(NTIME+1), TCUT

real WTIME(NTIME)

real WLLIM

integer MMAC(NBANK,2), LMIC(8)

. C
;. C*** STACK
C

integer LSFFL(NBANK), IZFFL(NBANK), NFFL(NZONE), LSCOL(NBANK),
&  LSDED(NBANK)

. C
;. C* PARTICLE BANK
. C

real*8 XXX(NBANK), YYY(NBANK), ZZZ(NBANK)
real*8 AAA(NBANK), BBB(NBANK), CCC(NBANK)

real*8 TTT(NBANK)

real EEE(NBANK), WWW(NBANK), XIM(NBANK)

integer KKP(NBANK)

integer IZZ(NBANK), IGG(NBANK)

integer ITT(NBANK)

integer LEVL(NBANK), LZZ(NBANK,NEST), LPOS(NBANK,NEST)
integer LCRS(NBANK,NEST)
integer IBREG(NBANK), IBSPC(NBANK,0:NEST)
i | SF(NBANK)

), ZZZF(NFBNKO)

RSF(NFBNKO,NEST), LPOSF(NFBNKO,NEST)
F(NFBNKO), IBSPF(NFBNKO,NEST)
FBNKO)

real*8 DFBRK(NFBNKO,*)
integer KDFBK(0:MDFBK)
integer IFBK(NFBNKO,*)
integer KIFBK(0:MIFBK)

real*8 NEG
reals

IWK7(NBANK),
" IWK11(NBANK),

integer IWK14(NBANK), IWK15(NBA
real WK1(NBANK), WK2(NBANK), W
&  WKB(NBANK), R(8*NBANK) ! dn: J

WK4(NBANK), WK5(NBANK),
)->R(8*NBANK)
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130:
131:

132

133:

194:

C
C
. C
C

O00000Q00O0O 000

: CO0....NBANK..2NBANK..3NBANK..4ANBANK..5NBANK..6NB
C IWK1 IWK2 IWK3

. C
. C

. C* PERTURBATION

: C*** END OF PERTURBATION arrays and variables

1 Crreeeek INPUT
. C
. C
. C
;. Crrxekk QUTPUT
. C

real WK7(NBANK), WK8(NBANK) ! beff

IWK4 IWK5 IWK6 IWK7 RP

NK,MB,NSMAC)
BANK,MB,NSMAC),SMICP(N

,JPTNU(NUC,NPTDS)

real
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8
real*8

DELA(MAXDA,NP
WWT(NBANK,NPTDS),WTO(NFBNKO)
WTOA(NFBNKO), WTOB(NFBNKO)
WWB(NBANK) ! beff
WBO(NFBNKO,0:NGSP) ! be;
WSB(NBANK,0:NGSP) !
WWBD(NBANK) I beff
WBDO(NFBNKO,NGSP) ! beff
WSBD(NBANK,NGSP) ! beff
WWLD(NBANK) | beff
real*8 WLDO(NFBNKO,NGSP) ! beff
real*8 WSLD(NBANK,NGSP) ! beff
.. working area ...

real*8 WKPT(NBANK,NPTDS)
real*8 WKPD(NBANK,NPTDS)
real*8 WKPN(NUCPT,NBANK,NPTDS)
.. local variable ...

real*8 SNUFP

real*8 RRNU ! beff

IREG : IREG
INUC : COLLIDING NUCLIDE

IKW5 : TEMPORARY FISSION NEUTRON STACK (NFISB) SET IN FISGEN
(JEIGN=0)

parameter( Pl = 3.1415926535897932D0 )
parameter( PI2 = 2.0D0*PI )

WMIN =WLLIM

*erkx - Fission neutron generation

... IWKA4(l) is number of fission neutrons to be generated,
( not all of them are launched to random walk (fixed source)
or banked for next batch (eigenvalue) )

195: C

196: call RANU2( IRAND, R, 2*NCOLS, ICON ) ! dn:NCOLS->2*NCOLS

197: C

198: NFISS =0

199: NFISSD =0!dn

200: if (JWTIM.eq.0.and.JRWVR.eq.0 ) then

201: do 100 I = 1, NCOLS

202: IP =LSCOL(l)

203: WKI(l) = WWW(IP) /SMIC(IP,INUC(I),LMIC(1))

204: JIDLYN =JDLYN

205: if (KLIBL(INUC(I),23).eq.0.0r.KLIB2(INUC(),98,8).le.0 )

206: & JIDLYN =0

207: if (JJDLYN.eq.0.or.

208: & RNU(IP,INUC(I),2)+RNU(IP,INUC(l),3).le.0.0 ) then

209: WK2(I) = WK1(l) * SMIC(IP,INUC(I),LMIC(2)) ! total fiss
ion weight

210: WW = WK2(l) * WGTFI(IREG(I)) I total fiss
ion yield

211: WKB6(I) =0. ! no delayed
fission weight

212: WWDN =0.0d0 ! no delayed
fission yield

213: else

214: WK2(l) = WK1(l) * SMIC(IP,INUC(I),LMIC(3)) * ! prompt fis
sion weight

2150 & RNU(IP,INUC(1),3)

216: =WK2(l) / WGTF(IREG(l),1) ! prompt fis
sion yield

217: K1(l) * SMIC(IP,INUC(I),LMIC(3)) * ! delayed fi
ssion wei

218; NUC(1),2)

| WGTF(IREG(1),2) ! delayed fi

ssion integer yield

234:
235:
236:

: CHELSE

.ok

! beff
(1),LMIC(3)) ! beff

if( JBEFF.ne.0 ) th
WKT7(l) = WK1(I)*S
end if
ROUNDOFF(NEAREST)
if (WW.ne.0.0d0 ) then
K4(1) = MIN(INT(WW)+1,INT(WW+R(1)))

if ( :ne.0.0d0 ) then

IWKI¥(1) = min(int(WWDN)+1, int( WWDN+R(I+NC@ I delayed fi

else
IWK14(l) = 0
end if

IWKA4(l) = WW + 3
IWK14(l) =4

... time dependent weighti
or use weight relative to th

else
do 1101 =1, NCOLS
IP =LSCOL(l)
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251: WK1(l) = WWW(IP) /SMIC(IP,INUC(I),LMIC(1) 304: end if
252: JIDLYN =JDLYN 305: C
253: if ( KLIBL(INUC(I),23).eq.0.0r.KLIB2(INUC(1),98,8).le. 306: C
254: & JIDLYN =0 307: C Fixed source problem
255: if (JJDLYN.eq.0.or. 308: C
256: & RNU(IP,INUC(),2)+RNU(IP,INUC(l),3).le.0.0 ) the 309: C
257: WK2(I) = WK1(I) * SMIC(IP,INUC(I),LMIC(2)) 310: if (JEIGN.eq.0 ) then
ion weight 311: C
258: WGTF(IREG(I),1) 312: C ... check generation cutoff
weight of total fisj 313: C
259: 314: if (NFISS.gt.0.and.MXPGEN.gt.0 ) then
260: 315: NGCUT =0
261: 316: c%120 continue
262: = WK2(1l) / WW 317: C
ion yield 318: c¢%130 continue
263: 319: NCUT =0
fission weight 320: WWC =0
264: WWi| ! no delayed 321: if (JDLYN.eq.0) then
fission yield 322: dol=1, NCOLS
265: else 323: IP =LSCOL(l)
266: WK2(l) = WK1(l) * SMIC(IP,INUC(I),LMIC(3)) * ! 324: if ( IBNK(IP,KIBNK(4)).ge.MXPGEN.and.
sion weight 325: & IWK4(1).gt.0 ) then
267: & RNU(IP,INUC(1),3) 326: NGCUT =NGCUT +1
268: WW = WGTF(IREG(l),1) 327: NCUT = NCUT + IWKA4(l)
weight of prompt fission 328: WWC =WWC + WK2(l)
269: if (JWTIM.ne.0 ) WW =W IWK4(l) =0
270: if (JRWVR.ne.0 ) WW = WW DBNK(1)) : if
271: WW = max(WW, WMIN)
272: WW = WK2(l) / WW ! prompt fis
sion yield
273: WK6(I) =WKI1(I) * SMIC(IP,INUC(I),LMIC(3)) * ! delayed fi
ssion weight
274 & RNU(IP,INUC(1),2)
275: WWDN = WGTF(IREG(I),2) ! generation
weight of delayed fission )
276: if (JWTIM.ne.0 ) WWDN = WWDN * WTIME(ITT(IP)) : + WK6(I)
277: if (JRWVR.ne.0 ) WWDN = WWDN * DBNK(IP,KDBNK(1))
278: WWDN = max(WWDN, WMIN) IWKA4(l) =0
279: WWDN = WK6(I) / WWDN | delayed fi IWK14(1)= 0
ssion yield
280: end if
281:
282: if( JBEFF.ne.0 ) then ! beff
283: WK7(1) = WKL(I)*SMIC(IP,INUC(I),LMIC(3)) ! beff
284: end if ! beff
285: C/#IF ROUNDOFF(NEAREST)
286: if (WW.ne.0.0d0 ) then
287: IWK4(1) = MIN(INT(WW)+1,INT(WW+R(1))) end if
288: else
289: IWKA4() =0
290: end if if (NFISS.le.0 ) then
291: NFISB =0
292: if (WWDN.ne.0.0d0 ) then return
293: IWK14(1l) = min(int(WWDN)+1, int(WWDN+R(I+NCOLS))) ! delayed fi end if
ssion integer yield
294: else g
295: IWK14(l) = 0 360:
296: end if 361:
297: CH#ELSE 362: C
298: * IWK4(1) = WW + R(l) 363: C Ission neutrons are stored G ESEENEE bank OSSR ,......... )
299: * IWK14(l) = WWDN + R(I+NCOLS) 364: C
300: C/HENDIF 365: C IBPF : fission neutron stack
301: NFISS = NFISS + IWKA4(l) + IWK14(l) 366: C
302: NFISSD = NFISSD + IWK14(l) 367: C**** All fission neutron can be stored in b3

303: 110 continue 368: C
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369:
370:
371:
372:
373:
374:
375:
376:
377:
378:
379:
380:
381:
382:
383:
384:
385:
386:
387:
388:
389:
390:
391:
392:
ight of total or prompt fission
393:
394:
395:
396:
397:
398:
399:

if ( NFISS.le.NDEAD ) then
MA =0
%140 continue
if (JDLYN.eq.0.or.NFISSD.le.0 ) then
do =1, NCOLS
MA = max(MA, IWK4(1))
end do

COLS
max(MA, IWKA(I), IWK14(l))

IWK6(N) = |

CH##<2007/03/14:PN3:

cH#t WK3(N) = WGTF(IREG(]))
WK3(N) = WGTF(IREG(I),1)

CHHt>
end if
if (JDLYN.ne.0.and.NFISSD.gt¥
if (IWK14(l).ge.K) then
N =N+1
IWK6(N) = |

IWK15(N)= 98 ! flag of delay

ed neutron

400:
401:
402:

CH##<2007/03/14:PN3:
cH#t WK3(N) = WGTF(IREG(I))

WK3(N) = WGTF(IREG(!),2) ! generation we

ight of delayed fission

403:
404:

CHHt>

NCNTR(30) = NCNTR(30) + 1 ! event monitor

: delayed fission

405:
406:
407:
408:
409:
410:
411:
412:
413:
414:
415:
416:
417:

c##<2007/03/14:PN3:
cHttt WCNTR(30) = WCNTR(30) + WGTF(IREG(1))
WCNTR(30) = WCNTR(30) + WGTF(IREG(1),2)
CcH#>
end if
end if
continue
continue

150
160

... apply WTIME (time dependent weighting factor)

OO0

if (JWTIM.ne.0 ) then
do170J=1,N
WK3(J) = WK3(J)*WTIME(ITT(LSCOL(IWK6(J))))
continue
end if

170

... WGTF is relative to weight on birth

[eXeXe]

if (JRWVR.ne.0 ) then
do180J=1,N
WK3(J) = WK3(J)*DBNK(LSCOL(IWK6(J)),KDBNK(1))
continue
end if
do190J=1,N

180

430: WK3(J) = MAX(WK3(J),WLLIM)

431: 190 continue

432: C

433: C**** not all fission neutrons can be stored in bank
434: C

435: else

436: C

437: NFISS =0

438: N =0

439: 11 =0

440: NDL1 =0!dn

441: do 2101 =1, NCOLS

442: K = IWKA4(l)

443: if (JDLYN.ne.0.and.NFISSD.gt.0 ) then
444: K1  =I1WK214(l)

445: else

446: KL =0

447: end if

448: NFISS =NFISS + K + K1

449: if (NFISS.gt.NDEAD ) go to 230

450: 11 =1

451: do2001I=1,K

452: N =N+1

453: IWK6(N) = |

454: WK3(N) = WGTF(IREG(l),1) ! generation we

ight of total or prompt fission

Idn
Idn
Idn
Idn
! flag of delay

! generation we

! event monitor
WCNTR(30) = W
end do

NDL1 =NDL1+K1
nd if

WGTF(IREG(I),2) !dn
1dn

e
go to 290

.... number of fission neutron is modifiegd

IN
]

N\ 3

[eXeXe)

230 NFISS =N

endent weighting factg

PI=1N
WK3(J) = WK3(J)

485: continue

486 end if

487: C

488: C ... WGTF is relative to weight on'%
489: C

490 if (JRWVR.ne.0 ) then
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491:
492:
493:
494:
495:
496:
497:

541:
section
542:

do250J=1,N
WK3(J) = WK3(J)*DBNK(LSCOL(IWK6(J)),KD!
250 continue
end if
do260J=1,N
WK3(J) = MAX(WK3(J),WLLIM)

260 continue
C
C
C . eutron not launched to random
C
: ¢%270
IWKA(l) + IWK14(1)
WCNTR(13) = R(13) + WK2(1) + WK6(1)
end do
end if
C
C .... Fission neutrons not banked abo
C neutrons with probability Sigm
C Replaced parent neutron dies.
C
12 =11
13 =NCOLS - 11
if (JDLYN.eq.0.or.NFISSD.le.0 ) then
call RANU2( IRAND, R, 13, ICON )
else
call RANU2( IRAND, R, 13*2, ICON)
end if

. C
: *VOCL LOOP,NOVREC

do2801=11+1, NCOLS

. C

IP  =LSCOL(l)
IWK3I = INUC(])

X1 =SMIC(IP,IWK3I,LMIC(1))/(SMIC(IP,IWK3I,LMIC(1))
-SMIC(IP,IWK3I,LMIC(3))-SMIC(IP,IWK3I,LMIC(5)) )
WWW(IP) = WWW(IP) + WK2(1)*X1

......... S1: FISSION CROSS SECTION
ST : TOTAL CROSS SECTION

O00000000
+

S1 = SMIC(IP,IWK3I,LMIC(3)) | fission cross

ST = SMIC(IP,IWK3I,LMIC(1)) ! total cross s

if ( IWK4(1)+IWK14(l).gt.0.and.ST.gt.0.d0 ) then
IR =S1/ST+R(I-11)
if (IR.gt.0.and.JDLYN.ne.0.and.IWK14(l).gt.0 ) then
if (IWKA4(l).le.0) then

IR =2
else if (RNU(IP,IWK3I,3).1e.0.0 ) then
IR =2

else if ( RNU(IP,IWK3I,2).gt.0.0 ) then
R1 = RNU(IP,IWK3I,2) / RNU(IP,IWK3I,1)
if (R1.le.R(I-I1+13) ) IR=2

554: end if
555: end if
556: else
557: IR
558: ST
559: S1
560: end if

or

562: C..oovvene IR=1/0 = FISSION/SCATTERING

incident neutron energy : WK4 FROM (NFISS+1)
colliding nuclide 1 IWK1 FROM (NFISS+1)
bank pointer 1 IWK6 FROM (NFISS+1)

Parent neutron is killed

al
o}
©
O000000000

.. region # is memorized here

574: if (IR.eq.-1) then | scattering ... pare
nt is survived

575: 12 =12+1

576: LSCOL(I2) = IP

577: INUC(I12) =IWKa3I

578:

nt is survived
579:
580:
581:
582;

if (IR.eq.0) then | scattering ... pare

IWK6(N) = IP ! bank pointer f
IWKL(N) = IWK3I
+1to N

IWK13(N)= IREG(I)

! colliding nucl

! region number

K4(N) = EEE(IP) !incident neutr

! adjusted weigh

592:
593:
t of delayed

WWW(IP) = WK6(l) * ST / S1
IWK15(N)= 98

NCNTR(30) = N

601:

NTR(24) = NCNTF
602: NCOLS =12
603: C
604: 290 continue
605: end if
606: C
607: C....... N = NFISS when all fission neutron Ed in the bank
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608: C N = NFISS (fission n with weight WGTF) +

609: C fission replacing parents with weight WGTF(*fa
610: C

611: C

612: if (N.le.0) then
613: NFISB =0
614:

615:

616: C

617 C***'k***

618: C

619: *VOCL

620:

621:

622: 300 c

623:

624:

625: 310 continu

626:

627: C

628: C

629: C***+rxx determine energy of fission neutrong *xkkik

parent/fission-n survival game

. C
631: C
632: C Incident neutron energy : WK4
633: C Coalliding nuclide  : IWK1
634: C Fission neutron energy --->WK2
635: C
636: C
637: C ... IWKZL(I) IWK6(1) and WK4(]) for I=NFISS+1,N is set above in
C
639: C
640: do 320 1 = 1, NFISS
641: Il = IWK6(l)
642: IWKZ(l) = INUC(Il)
643: WK4(l) = EEE(LSCOL(II))
644: 320 continue
645: C
646: call SEF5N4( 10W, IWK1, N, WK4, WK2, CX, CX, MCX, KLIB1, XLIB
647: & KLIB2, XLIB2, NBANK, NUC, NMT, IRAND, JDEBG, IBPF,
648: & IWK7, IWK8, IWK9, IWK10, IWK11, IWK12, WK1, WK5, R,
649: & WKS®6, IWK15, JDLYN, JTIME )
650: C
651: do3301=1,N
652: WK2(l) = MIN(WK2(l),ETOP)
653: 330 continue
654: C
655: if (ETHMAX.ge.EBOT ) then
656: do3401=1,N
657: WK2(I) = MAX(WK2(1),EBOT)
658: 340 continue
659: NFISB = NFISS
660: NN =N
661: C
662: C ... ENERGY CUT OFF ..............
663: C
664: else
665: C
666: NN =0
667: C
668: if (JMNTR.ne.0 ) then
669: do 350 | =1, NFISS
670: if (WK2(1).It.EBOT ) then
671: IREGI = IREG(IWK6(I))

672: NECUT(IREGI) = NECUT(IREGI) + 1

673: WECUT(IREGI) = WECUT(IREGI) + WK3(l)

674: end if

675: 350 continue

676: end if

677: *YOCL LOOP,NOVREC

678: do 360 | = 1, NFISS

679: WK3I = WK3(l)

680: if (WK2(1).It.EBOT ) then

681: NCNTR(8) =NCNTR(8) + 1

682: WCNTR(8) =WCNTR(8) + WK3I

683: else

684: NN =NN+1

685: IWK6(NN) = IWK6(1)

686: WK2(NN) = WK2(1)

687: WK3(NN) = WK3I

688: if (JTIME.ne.0 ) WK6(NN) = WK6(I) ! dn

689: if (JDLYN.ne.0 ) IWK15(NN) = IWK15(l) ! dn

690: end if

691: 360 continue

692: C

693: NFISB = NN

694: C

695: if (JMNTR.ne.0 ) then

696: do 3701 =NFISS+1,N

697: if (WK2(1).It.EBOT ) then

698: C

699: C n# here is saved in parent/fission survival game
C

= IWK13(l)
= NECUT(IREGI) + 1
= WECUT(IREGI) + WWW(IWKB(1))

=NCNTR(8)'+ 1
= WCNTR(8) + WWW(IWK6I)

=NDEAD +1

D(NDEAD) = IWKG®I

K(17).ne.0 ) IBNK(IWK6I,KIBNK(17)) = 0 ! photo-nuc
(18).ne.0 ) IBNK(IWK6I,KIBNK(18)) = 0 ! photo-nuc
K(19).ne.0 ) IBNK(IWK6I,KIBNK(19)) = 0 ! photo-nuc
HNU.ne.0 ) KPNFG(IWK6I) = 0 ' pia

else
NN =NN+1
IWKB(NN) = IWKS6I
WK2(NN) = WK2(l)
IWK1(NN) = WK1

: (NN.eq.0) return
733: C
734: NDEAD = NDEAD - NFISB
735: call RANU2( IRAND, R, NN*2, ICO
736:
737: C
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738: C ... for newly created fission neutron 801: if (JDLYN.ne.0.and.IWK15(1).eq.98 ) then

739: C IWKT7(l) : bank pointer of parent neutron. 802: IBNK(IBPF(1),KIBNK(19)) = 98 ! produce-reaction (de

740: C IBPF(I) : bank pointer of generated neutron. layed neutron)

741: C 803: else

742: *VOCL LOOP,NOVREC 804: IBNK(IBPF(I),KIBNK(19)) = 18 ! produce-reaction (pr

743: do 390 1 =1, NFISB ompt neutron)

744: = IWK6(1) 805: end if

745: 806: end if

746: 807: c##<2007/03/14:PN4:

747: 808: if (JPHNU.ne.0 ) KPNFG(IBPF(l)) = 0

748: C 809: c##>

749: 810: else

750: 811: if ( KIBNK(17).ne.0 ) then

751 812: IBNK(IBPF(1),KIBNK(17)) = IBNK(IWK7(1),KIBNK(17)) ! prod

752: uce-region

753: 813: end if

754: 814: if ( KIBNK(18).ne.0 ) then

755: 815: IBNK(IBPF(I),KIBNK(18)) = IBNK(IWK7(l),KIBNK(18)) ! prod

756: uce-nuclide

757: 816: end if

758: XXX(IBPF(l)) = ) 817: if ( KIBNK(19).ne.0 ) then

759: YYY(IBPF(I)) = YYY(IWK7(1) 818: IBNK(IBPF(I),KIBNK(19)) = IBNK(IWK7(l),KIBNK(19)) ! prod

760: ZZZ(IBPF(l)) =ZZZ(IWK7(l)) uce-reaction

761: WWW(IBPF(l)) = WK3(l) 819: end if

762: KKP(IBPF(l)) = 820: c##<2007/03/14:PN4:

763: 1ZZ(IBPF(l)) = 821: if (QJPHNU.ne.0 ) KPNFG(IBPF(I)) = KPNFG(IWK7(l))

764: EEE(IBPF(I)) =WK2(l)

765: KLSF(IBPF(l)) =0

766: C

767: C———— SET MMAC(L1,2)=0 : NUMBER OF MACROSCOPIC CROSS SECT

768: FOR THIS PARTICLE

769: C

770: MMAC(IBPF(I),2) =

771: if (JLATT.ne.0 ) LEVL(IBPF(l)) = LEVL(IWK7(1))

772: if (JIMPT.ne.0 ) XIM(IBPF(I)) = XIM(IWK7(l))

773: CCCCCCCC if (JTLLT.ne.0 ) IBREG(IBPF(I)) = IBREG(IWK7(I)) do 400 | = 1, NFI

774: IBREG(IBPF(l)) = IBREG(IWK7(l))

775: if (JTIME.ne.0 ) then LPOS(IBPF(1),K) =

776: if (WK6(1).9t.0.0 ) then ), K) = LCRS(IWK7(l),K)

777: TTTIBPF(I)) = TTTUIWK7(I)) + WK6(I) I add the de if (JTLLT.ne.0 ) IBSPC(IBPF(I),K) = IBSPC(IWK7(),K)
layed time, if time-dependent continue

778: if (JPTIM.ne.0.and. TTT(IBPF(1)).gt. TCUT ) then ! treatment
of periodic-time

779: ITREP = TTT(IBPF(l)) / TCUT

780: TTT(IBPF(I)) = TTT(IBPF(I)) - ITREP * TCUT gle only for fission neutrons generated by killing

781: end if

782: call BSOISD( TIMEB, NTIME+1, TTT(IBPE(l)), IT, 1) :

783: ITT(IBPF(I)) = max(1, min(NTIME, IT)) : *VOCL LOOP,NOVREC

784: else do 420 | = NFISB + 1, NN

785: TTTUBPF(I)) = TTTIWK7(l)) IBPF(l) = IWK6(l)

786: ITT(IBPF(I)) = ITTIWK7(1)

787: end if W =1.-2*R(l)

788: else = SQRT(Lg

789: TTT(IBPF(I)) = TTTIWK7(1))

790: end if

791: C

792: c##<2007/03/14:PN3:

793: if (KPNPRD.eq.0) then

794: if (KIBNK(17).ne.0 ) then

795: IBNK(IBPF(I),KIBNK(17)) = - IREG(I0) ! produce-region :

796: end if 856: EEE(IBPF(I)) =WK2(l)

797: if ( KIBNK(18).ne.0 ) then 857: C

798: IBNK(IBPF(I),KIBNK(18)) = INUC(10) ! produce-nuclide 858: c-—-— SET MMAC(L1,2)=0 : NUMBER O IC CROSS SECTIONS PREPARED

799: end if 859: FOR THIS PARTICLE

800: if ( KIBNK(19).ne.0 ) then 860: C
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861:
862:
863:
864:
865:
866:
867:
868:
869:
870:
871:
872:
873:

layed neutron)

874
875

ompt neutron)

890:
891:

892:
893:
894:
895:
896:
897:
898:
899:
900:
901:
902:
903:
904:
905:
906:
907:
908:
909:
910:
911:
912:

914:
915:

917:
918:
919:
920:
921:
: *VOCL LOOP,NOVREC
923:

MMAC(IBPF(1),2) =0
C##<2007/03/14:PN3:
C
if (KPNPRD.eq.0) then
if (KIBNK(17).ne.0 ) then

end if
continue
.. copy or change optional bank p

IWK7(1:NFISB) : bank pointer of parent neutron.
IBPF(1:NN) : bank pointer of generated neutron.

do 470 K = 1, KDBNK(0)
if (K.eq.KDBNK(1) ) then
C ... birth weight is current weight !!!

*VOCL LOOP,NOVREC
do4301=1,NN
DBNK(IBPF(1),KDBNK(1)) = WWW(IBPF(1))
430 continue
C ... time of birth is just now !!!

else if ( K.eq.KDBNK(2) ) then
*VOCL LOOP,NOVREC
do4401=1,NN
DBNK(IBPF(1),KDBNK(2)) = TTT(IBPF(I))
440 continue
C ... energy on birth 1!

else if ( K.eq.KDBNK(3) ) then
*VOCL LOOP,NOVREC
do 450 1 =1, NN
DBNK(IBPF(1),KDBNK(3)) = EEE(IBPF(I))

450 continue
C
C .. other optional bank parameters are only copy of those
C of parents
C or gadget for I=NFISB+1,NN .....(don't know how to set)
C

else

do 460 | = 1, NFISB

924: DBNK(IBPF(1),K) = DBNK(IWK7(1),K)
925: 460 continue

926: end if

927: 470 continue

928: C

929: do 520 K = 1, KIBNK(0)

930: C

931: C ...increment "particle generation" if necessary
932: C

933: if (K.eq.KIBNK(4) ) then

934: *VOCL LOOP,NOVREC

935: do 480 1 =1, NFISB

936: IBNK(IBPF(I),KIBNK(4)) = IBNK(IWK7(1),KIBNK(4)) + 1
937: 480 continue

938: *VOCL LOOP,NOVREC

939: do 490 1 =NFISB + 1, NN

940: IBNK(IBPF(I),KIBNK(4)) = IBNK(IBPF(I),KIBNK(4)) + 1
941: 490 continue

942: C

943: C ... reset flight path counter

944: C

945: else if ( K.eq.KIBNK(5) ) then

946: do 500 1 =1, NFISB

947: IBNK(IBPF(I),K) = 0

: 500 continue
. CH##<2007/03/14:PN3:

eq.KIBNK(17) .or. K.eq.KIBNK(18) .or.

continue
end if
continue

Fission neutrons are banked in fission bank
(XXXF,YYYF,ZZZF,|IZZF.....)

*++xx Take tally for keff (analog estyma

do 530 I = 1, NCO
if (WK2().g

083:

WCNTR(33) = WCN
984: end if
985: end if
986: cH##>
987: end if
988: if (JFMUL.eq.0 .and. JDLYN.ne.0 .3 1).gt.0. ) then
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989: WCNTR(21) = WCNTR(21) + WK6(l) 1054: 570  enddo

990: NCNTR(21) =NCNTR(21) + 1 1055: C

991: c##<2007/03/14:PN4: 1056: C ... else : NFISS > NBANK

992: if (JPHNU.ne.0 ) then 1057: C

993: if (KPNFG(LSCOL(I)).gt.0 ) then 1058: else

994: WCNTR(33) = WCNTR(33) + WK6(1) 1059: NNN =0

995: nd if 1060: NN =0

996: 1061: do 590 | = NCS, NCOLS

997: c#t> 1062: NNN = NNN + IWK4(I) + IWK14(l) ! dn:IWK14

998: 1063: ICS =1

999: = WCNTR(22) + WK1(I)* 1064: if ( NNN.gt.NBANK ) go to 600
1000: & 1065: do 580 K = 1, IWKA4(1)
1001: c+beffl 1066: NN =NN+1
1002: i 1067: IWK6(NN) = LSCOL(l)
1003: 1068: IWK1(NN) = INUC(l)
1004: 1069: IWK15(NN) =18
1005: & ) 1070: 580 end do
1006: e(IBNK(LSCOL(1),KIBNK(20))) 1071: do 581 K =1, IWK14(l) !dn
1007: 1072: NN =NN+1 ldn
1008: 1073: IWK6(NN) = LSCOL(l) ! dn
1009: c-beffl 1074: IWK1(NN) =INUC(l) !dn
1010: 530 continue 1075: IWK15(NN) =98 Idn
1011: C 1076: 581 end do
1012: if (NFISS.le.0 ) return 1077: 590 end do
1013: C 1078

1014: C***** Bank fission neutrons ***xkx
1015: C

1016: C ... NCS : start point in collision stack
1017: C ... NCOLS : length of collision stack
1018:

1019: NCS =1

1020: ICNTR = 0! counter of 540 loop.

1021: 540 continue ! start loop ering models (JEXDP=2, or =3) are used,
1022: ICNTR = ICNTR + 1 one collision point any fission neutrons. Use of the
1023: C models invokes weig utomatically, but splitting cannot
1024: C oo be always applied for a ights. A weight may become more
1025: C than 400. Then loop 540 n infinite loop because
1026: C  IBPF(l) : position in fission bank NNN > NBANK. This logic sl odified in future.

1027: C  IWKZL(l) : colliding nuclide

1028: C  IWK®6(I) : mother neutron If(ICNTR.gt.0.and.NN.eq.0) then

1029: C NN : number of fission neutrons to be banked ite(IOW,*) ' XXX(FISGEN) Cannot prepare bank data of '//
1030: C v ission neutrons. Possibly in infinte loop. Stop. '/

1031: C er NBANK may circumvent this error.’

1032: if (NFISS.le.NBANK ) then

1033: NFISR =0

1034: MA =0

1035: do 550 | = NCS, NCOLS

1036: MA = max(MA, IWKA4(I), IWK14(l)) ! dn: IWK14

1037: 550 end do

1038: NN =0

1039: do 570K =1, MA 610 continue

1040: do 560 | = NCS, NCOLS end if ! if NFISS <= NBAL

1041: if (IWK4(l).ge.K) then

1042: NN  =NN+1 if (NFISB.ged

1043: IWK6(NN) = LSCOL(l)

1044: IWKZI(NN) = INUC(I)

1045: IWK15(NN) =18

1046: end if :

1047: if ( IWK14(l).ge.K ) then ! dn 1112: OP NOVREC

1048: NN =NN+1 Idn 1113: do 620 1 =1, NFISS

1049: IWK6(NN) =LSCOL(l)!dn 1114: C/#IF ROUNDOFF(NEAREST)

1050: IWKZ(NN) = INUC(I) !dn 1115: NCN2 =NCNTR(2) + |

1051: IWK15(NN) =98 !dn 1116: IP = MIN(INT(NCN2*R(I))+

1052: end if Idn 1117: CHELSE

1053: 560 end do 1118; * IP = (NCNTR(2)+)*R(l) + 1



src/ mvp/ fisgen.f
1119:

1138: c --- differential operal

C/HENDIF

if ( IP.le.NFBANK ) then

XXXF(IP) = XXX(IWK6(1))
YYYF(IP) = YYY(IWK6(1))
ZZZF(IP) = ZZZ(IWKB6(l))
EEEF(IP) = EEE(IWK6(]))
IZZF(IP) = 1ZZ(IWK6(1))
= IWK1(l)
= IWK15()

.ne.0 ) LEVLF(IP) = LEVL(IW
TLLT.ne.0) IBRGF(IP) = IBR
(IP) = IBREG(IWK®6(1))

RT.ne.0 .and. NBATCH.

1139:
1140:

1141

: c ... density perturbation ...

1142:

1143:

&

&
&

do 691 IPT =1, NPTDS

DELTA = dble(JPTTR(IBRE
* dble(JPTNU(IW

WDO(IP,0,IPT,1) = DE
+ WSD(IWK6(1),0,IPT,

WDO(IP,1,IPT,1) = DELTA + WWD(IWK6(I),IPT,1)

WDO(IP,1,IPT,2) =
(DELTA + WWD(IWK6(1),IPT,1))**2
- DELTA + WWD(IWK6(I),IPT,2)

:c__ 3rdorder___

RR RPRRRRRR KRR KRR R

CONT1 = WWD(IWKS6(I),IPT,1) + DELTA

D1CT1 = WWD(IWK6(I),IPT,2) - DELTA

D2CT1 = WWD(IWK6(1),IPT,3) + DELTA*2.d0
D3CT1 = WWD(IWK6(1),IPT,4) - DELTA*6.d0
DACT1 = WWD(IWK6(1),IPT,5) + DELTA*24.d0
D5CT1 = WWD(IWK6(]),IPT,6) - DELTA*120.d0
D6CT1 = WWD(IWK6(1),IPT,7) + DELTA*720.d0
D7CT1 = WWD(IWK6(1),IPT,8) - DELTA*5040.d0

CONT2 = D1CT1 + CONT1*CONT1
D1CT2 = D2CT1 + 2.d0*CONT1*D1CT1
D2CT2 = D3CT1 + 2.d0*D1CT1*D1CT1
+2.d0O*CONT1*D2CT1
D3CT2 = D4ACT1 + D3CT1*CONT1
+3.d0*D2CT1*D1CT1
+3.d0*D1CT1*D2CT1
+ CONT1*D3CT1
D4CT2 = D5CT1 + D4ACT1*CONT1
+4.d0*D3CT1*D1CT1
+6.d0*D2CT1*D2CT1
+4.d0*D1CT1*D3CT1
+ CONT1*DACT1
D5CT2 = D6CT1 + D5CT1*CONT1
+5.d0*D4CT1*D1CT1
+10.d0*D3CT1*D2CT1
+10.d0*D2CT1*D3CT1
+5.d0*D1CT1*D4CT1
+ CONT1*D5CT1
D6CT2 = D7CT1 + D6CT1*CONT1
+ 6.d0*D5CT1*D1CT1
+15.d0*D4CT1*D2CT1

1184: & +20.d0*D3CT1*D3CT1
1185: & +15.d0*D2CT1*D4CT1
1186: & +6.d0*D1CT1*D5CT1

1187: & + CONT1*D6CT1

1188:

1189: CONT3 = D1CT2 + CONT2*CONT1
1190: D1CT3 = D2CT2 + D1CT2*CONT1 + CONT2*D1CT1
1191: D2CT3 = D3CT2 + D2CT2*CONT1
1192: & +2.d0*D1CT2*D1CT1

1193: & + CONT2*D2CT1

1194: D3CT3 = D4CT2 + D3CT2*CONT1
1195: & +3.d0*D2CT2*D1CT1

1196: & +3.d0*D1CT2*D2CT1

1197: & + CONT2*D3CT1

1198: DA4CT3 = D5CT2 + DACT2*CONT1
1199: & +4.d0*D3CT2*D1CT1

1200: & +6.d0*D2CT2*D2CT1

1201: & +4.d0*D1CT2*D3CT1

1202: & + CONT2*D4CT1

1203: D5CT3 = D6CT2 + D5CT2*CONT1
1204: & +5.d0*D4CT2*D1CT1

1205: & +10.d0*D3CT2*D2CT1
1206: & +10.d0*D2CT2*D3CT1
1207: & +5.d0*D1CT2*D4ACT1

1208: & + CONT2*D5CT1

CONT4 = D1CT3 + CONT3*CONT1

+ CONT3*D2CT1
ACT3 + D3CT3*CONT1

CONT5 = D1CT4 + CONT4*CONT1
D1CT5 = D2CT4 + D1CT4*CONT1 + CONT4*D1CT1
2CT5 = D3CT4 + D2CT4*CONT1
+2.d0*D1CT4*D1CT1
+ CONT4*D2CT1
D3CT5 = D4CT4 + D3CT4*CONT1
+3.d0*D2CT4*D1CT1
+3.d0*D1CT4*D2CT1
+ CONT4*D3C

CONT8 = DICT7
1245:

1246: WDO(IP,1,IPT,3) = CO
1247 WDO(IP,1,IPT,4) =

1248: WDO(IP,1,IPT,5) = CONTS5,
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1289:
1290:
1291:
1292:
1293:
1294:
1295:
1296:
1297:
1298:
1299:
1300:
1301:
1302:
1303:
1304:
1305:
1306:
1307:
1308:
1309:

WDO(IP,1,IPT,6) = CONT6
WDO(IP,1,IPT,7) = CONT7
WDO(IP,1,IPT,8) = CONT8

do ISP = 2, NGSP
WDO(IP,ISP,IPT,1) =
DELTA + WWD(IWK6(I),IPT,1)
+ WSD(IWK6(l),ISP-1,IPT,1)
DO(IP,ISP,IPT,2) =
(DELTA + WWD(IWKG(I),IPT,
- DELTA + WWD(IWKG6(1), I

-1,IPT,3)

D(IWKS6(I),ISP-1,IPT,2)
+3.d0 T2*PS1

PS4 = WSD(IWK6(]),ISP-1,IPT,4)

+10.d0O*CONT2*WS K6(1),ISP-1,IPT,3)
+10.d0O*CONT3*WSD(IWK6(I),ISP-1,IPT,2)
+ 5.d0*CONT4*PS1

PS6 =WSD(IWK6(I),ISP-1,IPT,6)
+ 6.d0*CONT1*WSD(IWK®6(1),ISP-1,IPT,5)
+15.d0*CONT2*WSD(IWKG6(l),ISP-1,IPT,4)
+20.d0*CONT3*WSD(IWKG6(l),ISP-1,IPT,3)
+15.d0*CONT4*WSD(IWK6(I),ISP-1,IPT,2)
+ 6.d0*CONT5*PS1

PS7 =WSD(IWK6(I),ISP-1,IPT,7)
+ 7.d0*CONT1*WSD(IWK®6(1),ISP-1,IPT,6)
+21.d0*CONT2*WSD(IWK6(l),ISP-1,IPT,5)
+35.d0*CONT3*WSD(IWKG6(1),ISP-1,IPT,4)
+35.d0*CONT4*WSD(IWK6(I),ISP-1,IPT,3)
+21.d0*CONT5*WSD(IWKG6(1),ISP-1,IPT,2)
+ 7.d0O*CONT6*PS1

PS8 = WSD(IWK6(l),ISP-1,IPT,8)
+ 8.dO*CONT1*WSD(IWK®6(1),ISP-1,IPT,7)
+28.d0*CONT2*WSD(IWK6(l),ISP-1,IPT,6)
+56.d0*CONT3*WSD(IWK6(I),ISP-1,IPT,5)
+70.d0*CONT4*WSD(IWK6(l),ISP-1,IPT,4)
+56.d0*CONT5*WSD(IWKG6(1),ISP-1,IPT,3)
+28.d0*CONT6*WSD(IWK6(I),ISP-1,IPT,2)
+ 8.dO*CONT7*PS1

WDO(IP,ISP,IPT,3) = CONT3 + PS3

WDO(IP,ISP,IPT,4) = CONT4 + PS4

WDO(IP,ISP,IPT,5) = CONT5 + PS5

WDO(IP,ISP,IPT,6) = CONT6 + PS6

WDO(IP,ISP,IPT,7) = CONT7 + PS7

WDO(IP,ISP,IPT,8) = CONT8 + PS8

end do

RO RERRRRR  RPRRRRR RKRLRRRR RRRRRR KRR R R

691 continue

1310: c --- correlated sampling ---

1311:
1312:
1313:

do 591 IPT =1, NPTCS
DLTO1 =

1314:
1315:
1316:
1317:
1318:
1319:
1320:
1321:
1322:

1374:
1375:
1376:
1377:
1378:

& dble(JPTTR(IBREG(IWK6(I)),NPTDS+IPT))
DELA1 = dble(DELA(1,NPTDS+IPT))
WRO(IP,0,IPT) =
& (1.d0 + DELA1*DLTO1 J*WWR(IWK6(I),IPT)
& *(WSC(IWK6(1),0,IPT) + 1.0d0 )
WRO(IP,1,IPT) =
& (1.d0 + DELA1*DLTO1 )*WWR(IWK6(I),IPT)
do 592 ISP = 2, NGSP
WRO(IP,ISP,IPT) =
& (1.d0 + DELA1*DLTO1 )*WWR(IWK6(I),IPT)
& *( WSC(IWK6(I),ISP-1,IPT) + 1.0d0 )
592 continue
591 continue
end if
c+beff2
: if (NPTBE.gt.0 ) then
i c RRNU = RNU(IWK6(I),IWK1(1),3)
c & /RNU(IWKS6(1),IWK1(1),1)
RRNU =1.d0
: ¢ ... correlated sampling

WBO(IP,0) = RRNU*WWB(IWKS6(I))
*(WSB(IWK6(I),0) + 1.0d0)

WBO(IP,1) = RRNU*WWB(IWK6(I))

ISP = 2, NGSP

0(IP,ISP) = RRNU*WWB(IWK6(1))

WSB(IWK6(l),ISP-1) + 1.0d0)

IBPF(NN) =1IP
IWK6(NN) = IWK®6(1)
end if

620 continue

if (JLATT.ne.0.ap8

E(IWK6(I),K)
ROS(IWKS6(I),

LCRSF(IBPF(I),
end if
if (JTLLT.ne.0 ) then

IBSPF(IBPF(I),K) =1B
end if
630 continue
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1379:
1380:
1381:
1382:
1383:
1384:
1385:
1386:
1387:
1388:
1389:
1390:
1391:
1392:
1393:
1394:
1395:
1396:
1397:
1398:
1399:
1400:
1401:
1402:
1403:
1404:
1405:
1406:

640 continue
end if

C

C ... bank distance to lattice frame ...

C if( KDFBK(4).gt.0.and.KDBNK(4).gt.0 ) then
C do 612 K =0, NEST

C

C

c611

C 612

C

C (6).gt.0.and.KIBNK(6).gt.0 ) t

C NEST-1

C

C (1),KIBNK(6)+k)
Cc614

C 615

C

if (KDFBK(5).gt.0.and.KDBNK(5).gt.0 ) then
KF = KDFBK(5)
KB = KDBNK(5)
do 660 K =1, NEST
do 650 1 =1, NN
DFBK(IBPF(I),KF) =DB "KB)
DFBK(IBPF(l),KF+1) = DBN K6(l),KB+1)
DFBK(IBPF(1),KF+2) = DBNK(IWK6(I),KB+2)
650 continue
KF =KF+3
KB =KB+3
660 continue
end if

e
: C...else: NFISB < NFBANK
: C

else
NTEMP = MIN(NFISS,NFBANK-NFISB)

do 670 1 = 1, NTEMP
IBPF(I) = NFISB + 1
XXXF(IBPF() = XXX(IWK6(I))
YYYF(IBPF())) = YYY(IWK6(1))
ZZZF(IBPF(I)) = ZZZ(IWK6(I))
EEEF(IBPF(I)) = EEE(IWK6(I)
1IZZF(IBPF(I)) = 1ZZ(IWK6(1))
INUF(IBPF(I)) = IWK1(])
IMTF(IBPF(I)) = IWK15(]) ! dn

if (JLATT.ne.0) then
LEVLF(IBPF(I)) = LEVL(IWK6(1))
end if

cC if (JTLLT.ne.0 ) then
. CcC IBRGF(IBPF(l)) = IBREG(IWK6(I))
: CC end if

IBRGF(IBPF(l)) = IBREG(IWK6(I))

if (JPERT.ne.0 .and. NBATCH.ge.NSKIP ) then

© ... FISGEN2 ...
. C
. ¢ DENSITY & NUMBER DENSITY
. C

if (JPDEN.ne.0 ) then

1444: c --- differential operator sampling ---

1445:

1446: do 721 IPT =1, NPTDS

1447: c ... density perturbation ...

1448: DELTA = dble(JPTTR(IBREG(IWK&(I)),IPT))
1449: & * dble(JPTNU(IWKZ(1),IPT))

1450:

1451: WDO(IBPF(1),0,IPT,1) =

1452 & DELTA + WWD(IWK6(I),IPT,1)

1453 & + WSD(IWK6(1),0,IPT,1)

1454;

1455: WDO(IBPF(1),1,IPT,1) =

1456: & DELTA + WWD(IWK6(l),IPT,1)

1457: WDO(IBPF(I),1,IPT,2) =

1458: & (DELTA + WWD(IWK6(I),IPT,1))**2

1459: & - DELTA + WWD(IWK6(1),IPT,2)

1460: ¢ ___ 3rd order

1461: CONT1 = WWD(IWK6(I),IPT,1) + DELTA

1462: D1CT1 = WWD(IWK6(I),IPT,2) - DELTA

1463: D2CT1 = WWD(IWKG6(1),IPT,3) + DELTA*2.d0
1464: D3CT1 = WWD(IWK6(1),IPT,4) - DELTA*6.d0
1465: D4CT1 = WWD(IWK6(I),IPT,5) + DELTA*24.d0
1466: D5CT1 = WWD(IWKG6(I),IPT,6) - DELTA*120.d0
1467: D6CT1 = WWD(IWK6(1),IPT,7) + DELTA*720.d0
1468: D7CT1 = WWD(IWK6(1),IPT,8) - DELTA*5040.d0

CONT2 = D1CT1 + CONT1*CONT1

D5CT2 = D6CT1 + D5CT1*CONT1
+ 5.d0*D4ACT1*D1CT1
+10.d0*D3CT1*D2CT1
+10.d0*D2CT1*D3CT1
+ 5.d0*D1CT1*D4CT1
+ CONT1*D5CT1
T2 =D7CT1 + D6CT1*CONT1
+ 6.d0*D5CT1*D1CT1
+15.d0*D4CT1*D2CT1
+20.d0*D3CT1*D3CT1
+15.d0*D2CT1*D4!
+6.d0*D1CT1 3
+ CONdi

RO RO RO R RoRo

1506: DA4CT3 = D5CT2 + DACTH
1507: + 4.d0*D3CT2*D1C
1508: +6.d0*D2CT2*D2CT
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R R R RRR R R0 R0 R Ro Ro 2020

QPR R RR

R R0

RO R RRR R0

+4.d0*D1CT2*D3CT1
+ CONT2*D4CT1

D5CT3 = D6CT2 + D5CT2*CONT1
+ 5.d0*D4CT2*D1CT1
+10.d0*D3CT2*D2CT1
+10.d0*D2CT2*D3CT1
+ 5.d0*D1CT2*D4CT1
+ CONT2*D5CT1

T4 = D1CT3 + CONT3*CONT1

+ 4.d0*D1CT3*D3CT1
+ CONT3*D4CT1

CONTS5 = D1CT4 + CO

+ CONT4*D2CT1
D3CT5 = DACT4 + D3CT4*CONT1
+ 3.d0*D2CT4*D1CT1
+3.d0*D1CT4*D2CT1
+ CONT4*D3CT1

CONT6 = D1CTS5 + CONTS5*CONT1
D1CT6 = D2CT5 + D1CT5*CONT1 + CONT5*D1CT1
D2CT6 = D3CT5 + D2CT5*CONT1
+2.d0*D1CT5*D1CT1
+ CONT5*D2CT1

CONT7 = D1CT6 + CONT6*CONT1
D1CT7 = D2CT6 + D1ICT6*CONT1 + CONT6*D1CT1

CONT8 = D1CT7 + CONT7*CONT1

WDO(IBPF(l),1,IPT,3) = CONT3
WDO(IBPF(1),1,IPT,4) = CONT4
WDO(IBPF(l),1,IPT,5) = CONT5
WDO(IBPF(l),1,IPT,6) = CONT6
WDO(IBPF(1),1,IPT,7) = CONT?
WDO(IBPF(l),1,IPT,8) = CONT8

do ISP = 2, NGSP
WDO(IBPF(I),ISP,IPT,1) =
DELTA + WWD(IWK6(I),IPT,1)
+ WSD(IWK6(1),ISP-1,IPT,1)
WDO(IBPF(I),ISP,IPT,2) =
(DELTA + WWD(IWKG(I),IPT,1))**2
- DELTA + WWD(IWK6(1),IPT,2)
+ WSD(IWK6(1),ISP-1,IPT,2)
+2.d0*(DELTA + WWD(IWK8(I),IPT, 1))
*WSD(IWKS6(I),ISP-1,IPT,1)

:c__ 3rdorder___

PS1 =WSD(IWK6(1),ISP-1,IPT,1)
PS2 =WSD(IWK6(1),ISP-1,IPT,2)

1574: & +2.d0*CONT1*PS1
1575: PS3 = WSD(IWK6(1),ISP-1,IPT,3)
1576: & +3.d0*CONT1*WSD(IWKB6(I),ISP-1,IPT,2)
1577: & +3.d0*CONT2*PS1
1578: PS4 = WSD(IWK6(1),ISP-1,IPT,4)
1579: & + 4.d0O*CONT1*WSD(IWK6(I),ISP-1,IPT,3)
1580: & + 6.d0*CONT2*WSD(IWKS6(I),ISP-1,IPT,2)
1581: & +4.d0*CONT3*PS1
1582: PS5 =WSD(IWK6(1),ISP-1,IPT,5)
1583: & +5.d0*CONT1*WSD(IWKS6(I), ISP-1,IPT,4)
1584: & +10.d0*CONT2*WSD(IWK6(1),ISP-1,IPT,3)
1585: & +10.d0*CONT3*WSD(IWK6(1),ISP-1,IPT,2)
1586 & +5.d0*CONT4*PS1
1587: PS6 =WSD(IWK6(1),ISP-1,IPT,6)
1588: & + 6.d0*CONT1*WSD(IWKB6(I),ISP-1,IPT,5)
1589: & +15.d0*CONT2*WSD(IWK6(1),ISP-1,IPT,4)
1590: & +20.d0*CONT3*WSD(IWK6(1),ISP-1,IPT,3)
1591: & +15.d0*CONT4*WSD(IWK6(1),ISP-1,IPT,2)
1592: & +6.d0*CONT5*PS1
1593; PS7 =WSD(IWK6(1),ISP-1,IPT,7)
1594: & +7.d0O*CONT1*WSD(IWK6(I),ISP-1,IPT,6)
1595: & +21.d0*CONT2*WSD(IWK6(1),ISP-1,IPT,5)
1596: & +35.d0*CONT3*WSD(IWK6(1),ISP-1,IPT,4)
1597: & +35.d0*CONT4*WSD(IWK6(1),ISP-1,IPT,3)
1598: & +21.d0*CONT5*WSD(IWK6(1),ISP-1,IPT,2)
& +7.d0*CONTE*PS1
PS8 =WSD(IWK6(1),ISP-1,IPT,8)
& + 8.d0*CONT1*WSD(IWKB6(I), ISP-1,IPT,7)

28.d0*CONT2*WSD(IWKG(l),ISP-1,IPT,6)
.d0*CONT3*WSD(IWKG6(1),ISP-1,IPT,5)

ONTS*WSD(IWK6(I),ISP-1,IPT,3)
NT6*WSD(IWK6(l),ISP-1,IPT,2)

CONT6 + PS6

1IPT =1, NPTCS

dble(JPTTR(IBREG(IWK6(I)), NPTD

1636: 622 continue
1637:
1638: 621 continue
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1639: end if 1704: KF = KDFBK(5)

1640: c+beff2 1705: KB = KDBNK(5)

1641: if (NPTBE.gt.0 ) then 1706: do 710 K = 1, NEST

1642: ¢ RRNU = RNU(IWK6(1),IWK1(1),3) 1707: do 700 | = 1, NTEMP

1643: ¢ & /RNU(IWKS6(I),IWK1(1),1) 1708: DFBK(IBPF(I),KF) = DBNK(IWK6(1),KB)
1644: RRNU = 1.d0 1709: DFBK(IBPF(I),KF+1) = DBNK(IWK6(I),KB+1)
1645: c ... correlated sampling 1710: DFBK(IBPF(I),KF+2) = DBNK(IWK6(1),KB+2)
1646: 0(IBPF(1),0) = RRNU*WWB(IWK6(1)) 1711: 700 continue

1647: & *(WSB(IWK6(1),0) + 1.0d0) 1712: KF  =KF+3

1648: PF(1),1) = RRNU*WWB(IWK6 1713: KB =KB +3

1649: P =2, NGSP 1714: 710 continue

1650: O(IBPF(I),ISP) = RRNU*W 1715: end if

1651 & *(WSB(IWK6(1),ISP-1) 1716: C

1652: 1717: NFISB = NFISB + NTEMP

1653: 1718: NN = NTEMP

1654: c ... 1719: C

1655: 1720: if (NTEMP.It.NFISS ) then

1656: 1721: call RANU2( IRAND, R, NFISS-NTEMP, ICON)
1657: 1722: NTEMP1 = NTEMP + 1

1658: 1723: *VOCL LOOP,NOVREC

1659: = WWBD(IWK6(1)) 1724: do 720 | = NTEMP1, NFISS

1660: & + WSBD(IWKG(I) ISP-1) 1725: C/#IF ROUNDOFF(NEAREST)

1661: WLDO(IBPF(I),ISP) = WWLD(IWK6 1726: NFNI = NFBANK - NTEMP + |

1662: & + WSLD(IWK6(I),IS 1727: IP = MIN(INT(NFNI*R(I-NTEMP))+1,NFNI)
1663: end do . CHELSE

1664: end if Lox = (NFBANK-NTEMP+I)*R(I-NTEMP) + 1
1665: c-beff2 . CIHENDI

1666: end if e NFBANK ) then

1667: : = XXX(IWK6(I))

1668: 670 continue : = YYY(IWK6(1))

1669: : = 777(IWK6(I))

1670: if (JLATT.ne.0) then

1671: do 690 K =1, NEST

1672: do 680 1 =1, NTEMP

1673: LZZF(IBPF(I),K) = LZZ(IWK6(l),K) IMTF(IP)

1674: LPOSF(IBPF(I),K) = LPOS(IWK6(l),K) :

1675: if (JHLAT.ne.0 ) then if (JLATT.ne.0) LEVL(IWK6(1))
1676: LCRSF(IBPF(I),K) = LCRS(IWK6(I),K) if (JTLLT.ne.O ) = IBREG(IWK6(1))
1677: end if IBRGF(IP) = IBREG(

1678: if (JTLLT.ne.0) then

1679: IBSPF(IBPF(I),K) = IBSPC(IWK6(I),K) if (JPERT.ne.0 .and. NBATCH.ge.NSKIP ) then
1680: end if h

1681: 680 continue I -

1682: 690 continue : BER DENSITY

1683: end if B

1684: C : PDEN.ne.0 ) then

1685: C ... bank distance to lattice frame .. :

1686: C if( KDFBK(4).gt.0.and. KDBNK(4) gt.0) then . ¢ --- differential operator sampling ---

1687: C do 642 K =0, NEST

1688: C do 641 1=1, NTEMP do 751 IPT = 1, NPTDS

1689: C DFBK(IBPF(I),KDFBK(4)+k) = DBNK(IWK6(1),KDBNK(4)+k) c ... density perturbation ...

1690: C 641 continue

1691: C 642 continue

1692: C end if

1693: C if( KIFBK(6).gt.0.and.KIBNK(6).gt.0 ) then

1694: C do 645 K =0, NEST-1

1695: C do 644 1 =1, NTEMP

1696: C IFBK(IBPF(I),KIFBK(6)+k) = IBNK(IWK6(I),KIBNK(6)+k)

1697: C 644 continue

1698: C 645 continue

1699: C end if

1700: C

1701: C ... bank STG sphere position ...

1702: C

1703: if ( KDFBK(5).gt.0.and.KDBNK(5).gt.0 ) then 1768: ¢ 3rdorder



src/ mvp/ fisgen.f

1800:
1801:
1802:
1803:
1804:
1805:
1806:
1807:
1808:
1809:
1810:
1811:
1812:
1813:
1814:
1815:
1816:
1817:
1818:
1819:
1820:
1821:
1822:
1823:
1824:
1825:
1826:
1827:
1828:
1829:
1830:
1831:
1832:
1833:

R RERRRR RRRRRR RRRRRR KRR R

R R RRR  RRRR  RRR R

R R RR

CONT1 = WWD(IWK6(I),IPT,1) + D
D1CT1 = WWD(IWKS6(I),IPT,2) - DELTA
D2CT1 = WWD(IWKS6(I),IPT,3) + DELTA*2N
D3CT1 = WWD(IWKS6(I),IPT,4) - DELTA*6.d
DACT1 = WWD(IWKS6(I),IPT,5) + DELTA*24.
D5CT1 = WWD(IWKS6(I),IPT,6) - DELTA*1
D6CT1 = WWD(IWKS6(I),IPT,7) + DELT.
D7CT1 = WWD(IWKS6(I),IPT,8) - DEL

ONT2 = D1CT1 + CONT1*CO
D1CT2 = D2CT1 + 2.d0O*CON

D6CT2 = D7CT1 + D6CT1*CONT1
+6.d0*D5CT1*D1CT1
+15.d0*D4CT1*D2CT1
+20.d0*D3CT1*D3CT1
+15.d0*D2CT1*D4ACT1
+ 6.d0*D1CT1*D5CT1

+ CONT1*D6CT1

CONT3 =D1CT2 + CONT2*CONT1
D1CT3 =D2CT2 + D1ICT2*CONT1 + CONT2*D1CT1
D2CT3 = D3CT2 + D2CT2*CONT1
+2.d0*D1CT2*D1CT1
+ CONT2*D2CT1
D3CT3 = DACT2 + D3CT2*CONT1
+3.d0*D2CT2*D1CT1
+3.d0*D1CT2*D2CT1
+ CONT2*D3CT1
D4CT3 = D5CT2 + D4CT2*CONT1
+4.d0*D3CT2*D1CT1
+6.d0*D2CT2*D2CT1
+4.d0*D1CT2*D3CT1
+ CONT2*D4CT1
D5CT3 = D6CT2 + D5CT2*CONT1
+ 5.d0*D4CT2*D1CT1
+10.d0*D3CT2*D2CT1
+10.d0*D2CT2*D3CT1
+5.d0*D1CT2*D4CT1
+ CONT2*D5CT1

CONT4 = D1CT3 + CONT3*CONT1
D1CT4 = D2CT3 + D1CT3*CONT1 + CONT3*D1CT1
D2CT4 = D3CT3 + D2CT3*CONT1

+2.d0*D1CT3*D1CT1
+ CONT3*D2CT1
D3CT4 = D4CT3 + D3CT3*CONT1
+3.d0*D2CT3*D1CT1
+3.d0*D1CT3*D2CT1

1834:
1835:
1836:
1837:
1838:
1839:
1840:
1841:
1842:
1843:
1844:
1845:
1846:
1847:
1848:
1849:
1850:

1898:

R R R R

RO R R R

Ro Ro

+ CONT3*D3CT1
D4CT4 = D5CT3 + D4CT3*CONT1
+4.d0*D3CT3*D1CT1
+6.d0*D2CT3*D2CT1
+4.d0*D1CT3*D3CT1
+ CONT3*D4CT1

CONT5 = D1CT4 + CONT4*CONT1
DACT5 = D2CT4 + D1CT4*CONT1 + CONT4*D1CT1
D2CT5 = D3CT4 + D2CT4*CONT1
+2.d0*D1CT4*D1CT1
+ CONT4*D2CT1
D3CT5 = D4CT4 + D3CT4*CONT1
+3.d0*D2CT4*D1CT1
+3.d0*D1CT4*D2CT1
+ CONT4*D3CT1

CONT6 = D1CT5 + CONT5*CONT1
D1CT6 = D2CT5 + D1CT5*CONT1 + CONT5*D1CT1
D2CT6 = D3CT5 + D2CT5*CONT1
+2.d0*D1CT5*D1CT1
+ CONT5*D2CT1

CONT7 = D1CT6 + CONT6*CONT1
D1CT7 = D2CT6 + D1ICT6*CONT1 + CONT6*D1CT1

CONT8 = D1CT7 + CONT7*CONT1

DO(IP,1,IPT,3) = CONT3
(IP,1,IPT,4) = CONT4
\1,IPT 5) = CONT5
IPT,6) = CONT6
T,7) = CONT7
8) = CONTS

WDO(IP,ISP,IPT2) =
(DELTA + WWD(IWK6(1),IPT,1))*2

- DELTA + WWD(IWK6(I),IPT,2)

+ WSD(IWK6(1),ISP-1,IPT,2)
+2.d0*(DELTA + WWD(IWK6(1),IPT,1))
“WSD(IWKB6(I),ISP-1,IPT,1)

PS1 =WSD(IWK6(1),ISP-1,IPT,1)
PS2 =WSD(IWK6(1),ISP-1,IPT,
+2.d0*CONT1*PS1

= WSD(IWK6(]

+15.d0*CONT2*WSH

+20.d0*CONT3*WSQ) ISP-1,IPT,3)
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1899:
1900:
1901:
1902:
1903:
1904:
1905:
1906:
1907:
1908:
1909:
1910:
1911:
1912:
1913:
1914:
1915:

R0 R0 R0 R R0 R0 R RO RO RO RO RO Ro 2020

1916:
1917:
1918:
1919:
1920:
1921:
1922:
1923:

1924:

751

1925:

1926: c --- correlated sampling ---

1927:
1928:
1929:

1930:

&

1931:
1932:
1933:

1934:
1935:

Ro Ro

1936:
1937:

1938:

1939:
1940:
1941:

1942:
1943:
1944:

&
&
652

1945:

1946:

651

1947:

1948:

c+beff2

1949:

1950:
1951:

c
c &

1952:

1953:

1954:

1955:

&

1956:
1957:
1958:

1959:

1960:
1961:
: c ... differential operator sampling
1963:

1962

+15.d0*CONT4*WSD(IWK6(]),|
+ 6.d0*CONT5*PS1
PS7 =WSD(IWK6(1),ISP-1,IPT,7)
+7.d0*CONT1*WSD(IWKG6(I), ISP-1,IPT,
+21.d0*CONT2*WSD(IWKS6(I),ISP-1,IPT,
+35.d0*CONT3*WSD(IWKS6(I),ISP-1,IP,

+7.d0*CONT6*PS1
PS8 = WSD(IWK6(l),ISP-1,IP
+8.d0*CONT1*WSD(IWK,

WDO(IP,ISP,IPT,6) = CONT6 + PS6
WDO(IP,ISP,IPT,7) = CONT7 + PS7
WDO(IP,ISP,IPT,8) = CONTS8 +
end do

continue

do 651 IPT = 1, NPTCS
DLTO1 =
dble(JPTTR(IBREG(IWK6(1)), NPTDS+IPT))
DELAL1 = dble(DELA(1,NPTDS+IPT))

WRO(IP,0,IPT) =
(1.d0 + DELA1*DLTO1 )*WWR(IWK6(1),IPT)
*(WSC(IWK6(1),0,IPT) + 1.0d0 )

WRO(IP,1,IPT) =
(1.d0 + DELA1*DLTO1 *WWR(IWK6(1),IPT)

do 652 ISP =2, NGSP
WRO(IP,ISP,IPT) =
(1.d0 + DELA1*DLTO1 )*WWR(IWKG6(1),IPT)
*(WSC(IWK6(1),ISP-1,IPT) + 1.0d0 )
continue

continue
end if

if (NPTBE.gt.0 ) then
RRNU = RNU(IWKS6(l),IWK1(1),3)
IRNU(IWKS6(I),IWK1(1),1)
RRNU =1.d0

c ... correlated sampling

WBO(IP,0) = RRNU*WWB(IWK6(1))
*(WSB(IWK6(1),0) + 1.0d0)
WBO(IP,1) = RRNU*WWB(IWK6(1))
do ISP =2, NGSP
WBO(IP,ISP) = RRNU*WWB(IWK6(I))
*(WSB(IWK6(1),ISP-1) + 1.0d0)
end do

1964: WBDO(IP,1) = WWBD(IWK6(1))
1965: WLDO(IP,1) = WWLD(IWK6(I))
1966: do ISP =2, NGSP

1967: WBDO(IP,ISP) = WWBD(IWK6(1))
1968: & + WSBD(IWK6(1),ISP-1)
1969: WLDO(IP,ISP) = WWLD(IWK6(1))
1970: & + WSLD(IWK6(I),ISP-1)
1971: end do

1972: end if

1973: c-beff2

1974: end if

1975:

1976: NN =NN+1

1977: IBPF(NN) =IP

1978: IWKB(NN) = IWK6(I)

1979: end if

1980: 720 continue

1981: if (JLATT.ne.0 ) then

1982: do 740 K =1, NEST

1983: *VOCL LOOP,NOVREC

1984: do 730 | = NTEMP1, NN

1985: LZZF(IBPF(l),K) = LZZ(IWK6(1),K)
1986: LPOSF(IBPF(I),K) = LPOS(IWK6(I),K)
1987: if (JHLAT.ne.0 ) then

1988: LCRSF(IBPF(I),K) = LCRS(IWK6(l),K)
1989: end if

1990: if (JTLLT.ne.0 ) then

SPF(IBPF(1),K) = IBSPC(IWKS6(1),K)

... bank distance

if( KDFBK(4).

do 672K =0,

do 671 1 = NT!

DFBK(IBPF(l), =

DBNK(IWK®6! BNK(4)+k)

continue
continue

if

BK(6).gt.0.and.KIBNK(6).gt.0 ) then

K =0, NEST-1

| = NTEMP1, NN

K(IBPF(l),KIFBK(6)+k) =

IBNK(IWK6(1),KIBNK(6)+k)

continue

: C675 continue

end if

... bank STG sphere positjg

01 =NTE

2022: DFBK(IBPF(I),f
2023: DFBK(IBPF(I),Ki
2024: DFBK(IBPF(I),KF+2
2025: continue

2026: KF =KF+3

2027: KB =KB+3

2028: 760 continue
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2029: end if
2030: end if
2031: end if
2032: C

2033: C**** No. of total fission neutron generated in this batch
2034: C
2035:
2036: C
2037:
2038:
2039:
2040:
2041: C
2042: end i
2043: C
2044: return
2045: end

! return to loop top
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1 subroutine FISMIN( 10, LIFISM,NSOUR, IA, LA 66: C
2: & JDEBG) 67: C .... may be old form (by nuclide # ) try to read as an integer data
3: C ———=—======== 68: C
4: C PURPOSE: INPUT 'IFISM’ PARAMETER BY NUCLIDE SYM 69: IN =0
5: C CALLED IN: INTRO 70: 1l = DENTAK('&&SILENT ON',I0,IEEQ)
6: C ========== 71: IN = DENTAK(NAME(:LNM),IO,IEEE)
7: integer IA(*) 72: 1l = DENTAK('&&SILENT OFF',I0,IEEE)
8. C 73: C
9: 74: if (IEEE.ne.0 ) then
10: 75: write(IMSG,’(/1x,a,a,a)")
11: C 76: & XXX Non existent nuclide name or matching pattern <’,
12: 17 & NAME(:LNM), "> is given as "IFISM" data.’
13: C 78: call CNTERR('FATAL")
14: 79: go to 120
15: C 80: else
TR ORNN—— WS - 81: write(IMSG,’(/1x,a,i3,a,a,a)’) "!!! IFISM may be "IN,
17: C 82: & ' <, NAME(:.LNM), >’
18: 83: call CNTERR('WARNING’ )
19: ATA ENCOUNTERED BEFO 84: C
20: & R "NSOUR" DETERMINATI 85: if (IN.le.0 .or. IN.gt.NUC ) then
21: call CNTERR('FATAL 86: write(IMSG,’(/1x,a,i5,a)’)
22: end if 87: & XXX "IFISM" input is out of range =', IN,
23: C 88: & ' (must be 0<IFISM<=no. of nuclides)’
24: if (LIFISM.eq.0 ) then 89: call CNTERR('FATAL")
25: call KEEP('IFISM’, LIFISM, NSO end if
26: end if
27: C
28: ISOUR =0
29: C
30: 100 call CHREAD('IFISM’, NAME, ), LNM, ITERM, IEND ) : =IN
31: if (IEND.ne.0 ) then ; R+1
32: write(IMSG,’(/1x,a)’) "XXX NO DATA FOR "IFISM".’
33: call PRSTOP( 1, 'UNEXPECTED END OF DATA’) ') "Il TOO MANY "IFISM" DATA (',
34: stop 888 & QUIREDY
35: end if
36: C end if
37: if (LNM.ne.0 ) then end if
38: if (ISOUR.It.NSOUR ) then
39: IA(LIFISM+ISOUR) =0 ITERM.eq.0 ) go to 100
40: IN =0
41: do 110 1IIM =1, NUC
42: Ccccccccceee if (NAME(:LNM).eq.NUCID(IN) ) go to 120
43 if ( IMATCH(NAME(:LNM),NUCID(IIM)).eq.1 ) then
44:; if (IN.eq.0 ) then
45: IN =1IM
46: else
47: L1 =ICLEN(NUCID(IN))
48: L2 = ICLEN(NUCID(IIM))
49: write(10,’(/1x,a,i3,5a)")
50: & '<<MESSAGE>> "IFISM" of source ’, ISOUR,
51: & ’ matches more than one nuclides. <’,
52: & NUCID(IN) (:L1), "> (selected) and <,
53 & NUCID(IIM) (:L2), >’
54: call CNTERR('MESSAGE’)
55: end if
56: end if
57: 110 continue
58: C
59: if (IN.eq.0) then
60: write(IMSG,’(3x,a,a/3x,a,a)’)
61: & "IN Your input for IFISM may be in the old’,
62: & "-fashioned style using nuclide sequential # or’,
63: & ' specifying non-existent nuclide-ID pattern.’,
64: & ' Please use correct nuclide-ID pattern next time!!’

65: call CNTERR('WARNING’ )
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. CCALLS
. C

: CiNHIST1 : current batch size (NHIST or less than
: C o IFISB(NHISTL1) : fission bank index selecte: C

. C If points XXXF2(*),YXXF2(*),... wi

. C else points XXXF(*), YYYF(*

: C o WFFACT : factor to normalize fis
: Cw RWF(NHIST) : working array
C

. C

: C

: C ... fission weight copy
. C

. CH##<2007/03/14:PN3:

. ct#t real WGTF(NREG)

. CHH>

. C

: C ... fission bank copy
: C

subroutine FISSET( IOW, IFISB, WFFACT,

IRAND, NFISB, NHIST, NHIST1, NHSUB, NB

NZONE, NFBANK,NFBNKO,NBATCH, NREG, N

WGTF, KZREG,

XSOC, NLENG,

XXXF, YYYF, ZZZF, EEEF, INUF, IZZF,
EVLF, LZZF, LPOSF, LCRSF, IBRGF, IBSPF,
K,KDFBK,MDFBK, IFBK, KIFBK,MIFBK
YYYF2, ZZZF2, EEEF2, INUF2
, LZZF2, LPOSF2, LCRSF2,
2, IBSPF2, KLSFF2,
2,KDFBK2,MDFBK2,IFBK2,

R0 R0 R0 R0 R0 Ro Ro Ro R0 o Ro Ro

batch of eigenvalue

: (none)

implicit real*8(A-H,0-2)
include 'INC/_FLAGS’

integer IFISB(NHIST)
real*8 WFFACT

... FISSION BANK L...oiiiiiiiiin s

[eXeXe)

real*8 XXXF(NFBNKO), YYYF(NFBNKO), ZZZF(NFBNKO)
real EEEF(NFBNKO)

integer 1ZZF(NFBNKO), LEVLF(NFBNKO), LZZF(NFBNKO,NEST),
&  LPOSF(NFBNKO,NEST), LCRSF(NFBNKO,NEST), INUF(NFBNKO
&  KLSFF(NFBNKO)

integer IBRGF(NFBNKO), IBSPF(NFBNKO,NEST)

... optional bank parameters

0O000

real*8 DFBK(NFBNKO,*)
integer KDFBK(0:MDFBK)
integer IFBK(NFBNKO,*)
integer KIFBK(0:MIFBK)

real WGTF(NREG,?2)

real*8 XXXF2(NHIST), YYYF2(NHIST), ZZZF2(NHIST)

real EEEF2(NHIST)

integer 1ZZF2(NHIST), LEVLF2(NHIST), LZZF2(NHIST,NEST),

&  LPOSF2(NHIST,NEST), LCRSF2(NHIST,NEST), INUF2(NHIST),

OO0 0000 00O 000

: C/#IF ROUNDOFF(NEAREST)

: *VOCL LOOP,NOVREC

&  KLSFF2(NHIST)
integer IBRGF2(NHIST), IBSPF2(NHIST,NEST)

real*8 DFBK2(NHIST,*)
integer KDFBK2(0:MDFBK2)

integer IFBK2(NHIST,*)
integer KIFBK2(0:MIFBK?2)

real*8 XSOC(NLENG)
.... GEOMETRY ARRAY DATA
integer KZREG(NZONE)

.... RANDOM NUMBER ETC. .(LENGTH OF R MUST BE 7*NBANK FOR USE
IN sef5n2)

real RWF(NHIST)

if (NBATCH.gt.0.and.NFISB.le.0 ) then
write(IOW,7000)
7000 forrgat(/1X, ! No fission source has been generated. ’,
& OP calculation !'/1X,
& k values for "WGTF" to generate more fission’,
s, or other problems in your input.’)

( NFISB.le.N
do1001=1,N
IFISB(I) = |

continue

-NFISB, ICON)

= MIN(INT(NFISB*RWF(1))+1,NFISB)

FISB*RWF(I) + 1

do 120 1 =1, NHIST1

..... Weight normalization fac
WSUMF =0.0

do 130 J =1, NHIST1
C##<2007/03/14:PN3:
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131: c## WSUMF = WSUMF + WGTF(IBRGF(IFISB(J))
132: WSUMF = WSUMF + WGTF(IBRGF(IFISB(J)),1)

utron
133: c##>
134: 130 continue
135: C
136: = DBLE(NHIST1)
137:
138: C
139: C .... UpSEESEIPT Weights ...........ccocovveeiniiieeiny
140: C
141: H+1) =0.0D0
142: C
143: C.. fission bank data
144: C
145:
146
147:
148:
149:
150: 1ZZF2(l) = 1IZZF(IFIS
151: KLSFF2(l) = KLSFF(IFISB(1))
152: EEEF2(l) = EEEF(IFISB(I))
153: INUF2(1) = INUF(IFISB(1))
154: IBRGF2(I) = IBRGF(IFISB(I))
155: if (JLATT.ne.0) then
156: LEVLF2(l) = LEVLF(IFISB(I))
157: end if
158: 140 continue
159:
160: if (JLATT.ne.0 ) then
161: do 160 K=1,NEST
162: do 150 I=1,NHIST1
163: LZZF2(1,K) = LZZF(IFISB(I),K)
164: LPOSF2(I,K) = LPOSF(IFISB(I),K)
165: if (JHLAT.ne.0 ) then
166: LCRSF2(1,K) = LCRSF(IFISB(I),K)
167: end if
168: if (JTLLT.ne.0) then
169: IBSPF2(1,K) = IBSPF(IFISB(I),K)
170: end if
171: 150 continue
172: 160 continue
173: end if
174: do 180 K=1,KDFBK(0)
175: do 170 I=1,NHIST1
176: DFBK2(I,K) = DFBK(IFISB(),K)
177: 170 continue
178: 180 continue
179: do 200 K=1,KIFBK(0)
180: do 190 I=1,NHIST1
181: IFBK2(1,K) = IFBK(IFISB(I),K)
182: 190 continue
183: 200 continue
184: do 210 I=1,NHIST1
185: IFISB(I) = |
186: 210 continue
187: end if
188: C
189: C ... clear fission bank entry number for current batch ...
190: C
191: NFISB =0
192: C
193: return

194: end
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65:

O0000000000

: C CALLED IN: SOURCE
: CCALLS :SEF5N2

: CHISTORY: EXTRACTED FROM 'SOURCE’' ROUTTINE. (FEB 1992)
. C
. C arguments:

: C i NGENE : number of fission sources set in this routine.
. C

: CiNFBO : use fission bank of indecies IFISB(NFBO+1:NFBO+NGENE).

: C

: Ci WFFACT : normalization factor of fission source weight.

. C | NFBNKO: fission bank array length

1 Ci XXXF,YYYF,ZZZF EEEF,INUF,IZZF,LEVLF,LZZF,LPOSF,LCRSF,IBRGF,IBSPF,

subroutine FISSRC( IOW, IRAND, NFISB, NGENE, ACT,IFISB, 66: C o NFFL, IZFFL, LSFFL : free flight particle stack.
& NFBNKO, IBP, 67: C
& NHIST, NBANK, NUC, NZONE, NFBANK, 68: C
& NBATCH,NGROUP,NGP1, NREG, NEST, 69: implicit real*8(A-H,0-Q,S-2)
& NLENG, WSUM, KZREG, KZMAT, LTYP, WGTF, 70: implicit real(R)
& ENGYB, XIMP, XSOC, NCNTR, WCNTR, NEVE 71: c
& NMT, KLIB1, XLIB1, KLIB2, XLIB2, 72: parameter( PI2 = 2*3.141592653589793238D0 )
& |, LSFFL, IZFFL, NDEAD, LSDED, 73: C
& YY, ZZZ, AAA, BBB, CCC, 74: include 'INC/_FLAGS’
& IGG, 1ZzZ, TTT, XIM, IBRE 75: C
& LzZzZ, LPOS, LCRS, 76: real*8 WFFACT
& KDBNK, MDBNK, IBNK, KI 77: C
& , YYYF, ZZZF, EEEF, | 78: integer IFISB(NHIST)
& , LZZF, LPOSF, 79: C
& 80: C .... bank pointers returned ...
& 81: C
& 82: integer IBP(NGENE)
& 83: C
& 84: C .... PARTICLE BANK ....cooiiiiiiiiiiiiee e
C=<MVP>= 85: C
: C PURPOSE: Set energy and other parameters necessary to 86: real*8 XXX(NBANK), ZZZ(NBANK), YYY(NBANK)
: random walk for fission source of eigenvalue problem 87: real*8 AAA(NBANK), BBB(NBANK), CCC(NBANK)
this routine may be called more than once for aja 88: real WWW(NBANK), EEE(NBANK), XIM(NBANK)
before each sub-batch). 89: real*8 TTT(NBANK)
90: c##<2007/03/14:PN3:
(formerly working as "Preparation 91: c## real
each batch") 92: real

K), IGG(NBANK), LEVL(NBANK), LZZ(NBANK,NEST),
,NEST), LCRS(NBANK,NEST), KLSF(NBANK)
), IBSPC(NBANK,0:NEST)

Selection of fission sources from fission neutron bank is moved
to FISSET routine wich should be called at the beginnig of each
batch .

integer IBNK(NBANK,*)
integer KIBNK(0:MIBNK)

. CilFISB(*) : index pointer to fission neutron bank selected for = QU = /Y = 1OSEEEERLS SION BANK .......oociiiiiiieeceeeeeeee e

. C fission source of current batch.

. C More than one elemnts of this array may be pointing

. C the same fission bank elements.(take care for vectorization) :

: C : i FBNKO), LEVLF(NFBNKO), LZZF(NFBNKO,NEST),

BNKO,NEST), LCRSF(NFBNKO,NEST), INUF(NFBNKO),

F(NFBNKO), IBSPF(NFBNKO,NEST)
integer IMTF(NFBNKO)

C KLSFF, DFBK,KDFBK,IFBK,KIFBK : ... optional bank parameters
C Fission neutron bank arrays.
C real*8 DFBK(NFBNKO,*)
C <<Caution>> integer KDFBK(0:MD
C i FB
C  When NHSUB < NHIST, which means more than one sub-batch are integer
C necessary for a batch, another set of fission bank arrays
C  XXXF2, YYYF2, .... are passed as XXXF, YYYF, ... and
C array size NFBNKO is not the global data for XXXF, YYYF,... :
C  but that for XXXF2, YYYF2 (must be same as NHIST). : WSUM, XSOC(NL ) NTR(NEVENT,2)
C C
: C o IBP(*) : bank pointer of generated source. 126: C.... VARIANCE REDUCTION DA .. AN .........
: CoWSUM : source weight sum 127: C
: C 0 XSOC : source weight sum of current batch id XSOC(NBATCH+1) 128: real XIMP(NGROUP,NREG)
: Co NCNTR(1,1), WCNTR(1,1) : total number and weight of fission source 129: C
C 130: C.... STACKS ...(FREE FLIGHT & MORGUEIEY .....................
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131: C 196: KLSF(IBP(I)) = KLSFF(IWK2(I))

132: integer LSFFL(NBANK), NFFL(NZONE+1), IZFFL(NBA 197: C

133: C 198: IREG = KZREG(IZ)

134: C.... RANDOM NUMBER ETC. .(LENGTH OF R MUST BE 7* USE 199: C

135: C IN sef5n2 ) 200: C ... IBREG is always set (from Jan 2000)
136: ¢ 201: IBREG(IBP(I)) =IREG

137: real R(7*NBANK), EW1(NBANK), RWK1(NBANK) 202: if (JTLLT.eq.0 ) then

138: integer, (NBANK), IWK3(NBANK), IWK4(NBAN 203: c##<2007/03/14:PN3:

139: & 204: cH##t RWK1(l) = WGTF(IREG)

140: 205: RWK1(l) = WGTF(IREG,1) ! by prompt fission neutron
141: 206: c##>

142: C 207: else

143: C ... 208: IBREG(IBP(I)) = IBRGF(IWK2(1))
144: C 209: c##<2007/03/14:PN3:

145: 210: c## RWK1(l) = WGTF(IBREG(IBP(l)))
146: C 211: RWK1(l) = WGTF(IBREG(IBP(l)),1) ! by prompt fission neutron
147: C .. 212: c#>

148: C 213: end if

149: 214: C

150: 215: WSUMF = WSUMF + RWKL1(l)

151: integer LTYP(¥) 216: C

152: C 217: if (JTIME.ne.0 ) TTT(IBP(I)) =0.0D0
153: C CROSS SECTION ....... (NEUTRON) 218: C

154: C 219: 130 continue

155: real EBOT, ETOP :
156: real CX(MCX) :C
157: integer ICX(MCX)
158: real XLIB1(NUC,11), XLIB2(NUC,NMTY
159: integer KLIB1(NUC,31), KLIB2(NUC,NMT,21)

i
[N
<
O

161: include "../shared/INC/_PMLATT’
162: include "../shared/INC/_SFLATT’

.... SOURCE IS TAKEN FROM FISSION BANK (JEIGN.EQ.1.AND.NBATCH if (JLATT.ne.0 ) thel
- *VOCL LOOP,NOVREC
do 150 | = 1, NGENE
LEVL(IBP(l)) =LEVL
if (JTLLT.ne.0 ) IBSPC(IB

ontinue

=
)]
a
O0000

168: do 100 I=1,NGENE
169: IWK2(l) = IFISB(NFBO+I)
170: 100 continue

174: call RANU2( IRAND, R, 4*NGENE, ICON )

176: IPP = NDEAD - NGENE
177: NGEN2 = NGENE*2
178: NGEN3 = NGENE*3
179: WSUMF = 0.0d0

180: *VOCL LOOP,NOVREC

181: do 130 | = 1, NGENE

: if (JTLLT.ne.0 ) IBSPC(IBP(I),K) =
244: 160 continue

: 170 continue
end if

182: IBP(I) = LSDED(IPP+I)

183: C ... retrieve distance ig
184: XXX(IBP(I)) = XXXF(IWK2(1))

185: YYY(IBP()) = YYYF(IWK2(I)) ¥R (4).9t.0 ) then
186: 27Z(1BP(l)) = ZZZF(IWK2(l))

187: D =20*R()-1.0

188: AAA(IBP(l)) = D :

189: D  =SQRT(1.0-D**2) 254: 0

190: D2  =PI2*R(NGENE+) 255: DBNK(IBP(I),KB+K)
191: BBB(IBP(I)) = COS(D2)*D 256: C180  continue

192: CCC(IBP(l)) = SIN(D2)*D 257: C190 continue

193: 1Z = 1ZZF(IWK2(1) 258: C endif

194: 1ZZ(1BP(l)) = 1Z 259:

195: C 260: C if (KIFBK(6).9t.0.and.KIBNK(6).gt.0 ) t
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261:

262
263

264:

265

266:
267:

302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:

316:
317:
318:
319:
320:
321:
322:
323:

325:

mvp/ fissrc.f

C  KF  =KIFBK(6)
:C KB =KIBNK(6)
:C  do210K=0,NEST-1
c do 200 1 = 1, NGENE
:C IBNK(IBP(I),KB+K) = IFBK(IWK2(l),KF+K)

C 200 continue

C 210

C endif
C

C

C

),KF+1)

2(1),KF+2)

220 continue
KF =KF+3
KB =KB+3

230 continue

end if

.... STG placement flag (which typ

Base material (matrix) of STG region

O0000

if (JSTGR.ne.0 ) then
do 2401 =1, NGENE
INND =0
LVL = LEVL(IBP(l))
if (LVL.gt.0) then

if (LPOS(IBP(I),LVL).eq.0 ) INND =2
end if
end if

IBNK(IBP(I),KIBNK(7)) =INND
240 continue
end if
C
C ... clear flight count in flight path
C

if (JFISX.ne.0 .or. JTSRF.ne.0 ) then
do 250 1 = 1, NGENE
IBNK(IBP(I),KIBNK(5)) =0
250 continue
end if

SAMPLING OF ENERGY & DETERMINE ENERGY GROUP

O0000

do 260 | = 1, NGENE
EW1(l) = EEEF(IWK2())
IWK3(I) = INUF(IWK2(1))
IWK8(l) = IMTF(IWK2(1))
260 continue
NN1 =NGENE +1
NN2  =2*NGENE + 1
NN3 =3*NGENE + 1
C
. C
C ... RWK2 : dummy array

if ( LTYP(LATTNM(KZMAT(LZZ(IBP(1),LVL),1))).€q.10 ) then

326: C
327: call SEF5N4( I0W, IWK3, NGENE, EW1, EW1, CX, ICX, MCX, KLIB1,

328: & XLIB1, KLIB2, XLIB2, NBANK, NUC, NMT, IRAND, JDEBG, R(1),
329: & R(NN1), R(NN2), RWK1, IWK2, IWK4, IWK5, IWK6, IWK7, R(NN3),
330: & RWK2, IWK8, JDLYN, JTIME )

331: C

332: C

333: do 2701 =1, NGENE

334: EW1(l) = MAX(EBOT,MIN(EW1(I),ETOP))

335: 270 continue

336: C

337: C

338: call BSVDEC( ENGYB, NGP1+1, EW1, IWK3, NGENE )
339: *VOCL LOOP,NOVREC
340: do 280 | = 1, NGENE

341: EEE(IBP(I)) = EW1(l)

342: IGG(IBP(I)) = IWK3(l)

343: 280 continue

344: C

345: C .... MAKE FREE FLIGHT STACK ....ccoooiiiiieeeeeee e
346: C

347: do 290 | = NFFL(NZONE+1) + 1, NFFL(NZONE+1) + NGENE

348: LSFFL(I) = IBP(I-NFFL(NZONE+1))
349: IZFFL() =1ZZ(LSFFL(l))

350: if (JIMPT.ne.0 ) then

351: if (JILLT.eq.0) then

352: = KZREG(IZFFL(l))

353:
354: REG(LSFFL(1))
355:
356; XIMP(IGG(LSFFL(1)),IREG)

do 300 | = NFFL(N
NFFL(IZFFL(I)) =N
300 continue

NFFL(NZONE+1) + NGENE

+ NGENE

1) = XSOC(NBATCH+1) + WSUMF2
NCNTR(L,1) + NGENE
= WCNTR(1,1) + WSUMF2

374: CCC NFISB =0
: C

return
end
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. C

. C
. C | NFBNKO: fission bank array length
1 Ci XXXF,YYYF,ZZZF EEEF,INUF,IZZF,LE

O0000000000

. C o IBP(*) : bank pointer of generated source.

: CoWSUM : source weight sum

: C 0 XSOC : source weight sum of current batch id XSOC(NBATCH+1)
: Co NCNTR(1,1), WCNTR(1,1) : total number and weight of fission source
. C

: C o NFFL, IZFFL, LSFFL : free flight particle stack.

o000 000 O O 00

subroutine FISSRCPT(NGENE, IBP, NHIST, IFISB, 66: integer KIBNK(0:MIBNK)
& NFBNKO, I1ZZF, IBRGF, IMTF, 67: C
& NBANK, LSDED, IBREG, IBNK, KIBNK, MIBNK, 68: C ... FISSION BANK .....ccooiiiiiiiiiiiciiiciiceeee e
& NZONE, KZREG, NREG, WGTF, NBATCH, NDEA| 69: C
& NPTDS, WWD, WD0O, WCTRP, WWD2, NPTCS, PT, 70: integer IZZF(NFBNKO)
& NGSP, WSD, NTPT, SWDO0, WSC, SWRO0, NSKIP, 71: integer IBRGF(NFBNKO)
& NOPSDS, 72: integer IMTF(NFBNKO)
& 73: C
& BO, WSB, SWBO0, NPTBE, 74: C ... STACKS ...(FREE FLIGHT & MORGUE) .......cccccoviiiiiiiiniins
& WBDO0, WSBD, SWBDO0, WWL , SWLDO) 75: C
76: integer LSDED(NBANK)
77: C
78: C ....etc.
79: C
80: real RWK1(NBANK)
81: integer IWK2(NBANK)

UTTINE. (2009/05/29) 82: real RWK2(NBANK)

G-y - 83: integer IWK8(NBANK)
. C arguments: 84: C
: CiNGENE : number set in this routine. 85. C.... GEOMETRY ARRAY DATA
86: C
: CilFISB(*) : index pointer to fission neutron bank selected 87: integer KZREG(NZONE)
. C fission source of current batch. 88: C
. C More than one elemnts of this array m 89: C ... arrays for perturbation calculation ...
: C the same fission bank elements 90: C
91: real*8 D(NBANK,NPTDS,NORDDS), WWD2(NBANK,NPTDS)

(NBANK,0:NGSP,NPTDS,NOPSDS)
BANK,NPTCS)

VLF,LZZF LPOSF,LCRS

KLSFF, DFBK,KDFBK,IFBK,KIFBK : NK,0:NGSP,NPTCS)
Fission neutron bank arrays. 0,0:NGSP,NPTDS,NOPSDS)

<<Caution>>

When NHSUB < NHIST, which means more than one sub-batch are

necessary for a batch, another set of fission bank arrays

XXXF2, YYYF2, .... are passed as XXXF, YYYF, ... and .. arrays for beta-effectivi

array size NFBNKO is not the global data for XXXF, YYYF,...

but that for XXXF2, YYYF2 (must be same as NHIST). real*8 WWB(NBANK)

implicit real*8(A-H,0-2) real*8 WSLD(NBANK,NGSP)
real*8 SWLDO(NGSP)
include 'INC/_FLAGS'
... local variables ...
integer IFISB(NHIST)
.... bank pointers returned ... G - -
AND.NBATCH>0)
integer IBP(NGENE) s - - - -
oo PARTICLE BANK ..ot :
124:
real WGTF(NREG,?2) 125: 100%Continue
integer IBREG(NBANK) 126: C
C 127: C
C ... optional bank parameters 128: € e
C 129: C
integer IBNK(NBANK,*) 130: C
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131: IPP = NDEAD - NGENE 196:

132: WSUMF =0.0d0 197: if JPERT.ne.0) then

133: 198:

134: if JPERT.ne.0) then 199: *VOCL LOOP,NOVREC

135: 200: do 1341 =1, NGENE

136: do NPT =1, NUCPT 201: do IPT =1, NPTDS

137: do IPT =1, NTPT 202: SWDO(0,IPT,1) = SWDO(0,IPT,1)

138: 203 & + WDO(IWK2(1),0,IPT,1)*RWK1(l)

139: 204: do ISP =1, NGSP

140: 205: do IOP =1, NOPSDS

141: 206: SWDO(ISP,IPT,IOP) = SWDO(ISP,IPT,IOP)

142: 207 & + WDO(IWK2(1),ISP,IPT,IOP)*RWK1(l)

143: 208: end do

144: 209: end do

145: 210: end do

146: 211:

147: 212: do IPT =1, NPTCS

148: 213: do ISP = 0, NGSP

149: 214: SWRO(ISP,IPT) = SWRO(ISP,IPT)

150: 2150 & + WRO(IWK2(1),ISP,IPT)*RWK1(l)

151: 216: end do

152: do IPT =1, NPTCS 217: end do

153: do ISP = 0, NGSP 218:

154: SWRO(ISP,IPT) = 0.0d0 219: if (NPTBE.gt.0) then

155: end do 220: do ISP =0, NGSP

156: end do WBO(ISP) = SWBO(ISP) + WBO(IWK2(1),ISP)*RWK1(l)
157:

158: if (NPTBE.gt.0) then 1, NGSP

159: do ISP = 0, NGSP SP) = SWBDO(ISP) + WBDO(IWK2(1),ISP)*RWK1(l)
160: SWBO(ISP) = 0.0d0 = SWLDO(ISP) + WLDO(IWK2(1),ISP)*RWK1(1)
161: end do

162: do ISP = 1, NGSP

163: SWBDO(ISP) = 0.0d0 continue

164: SWLDO(ISP) = 0.0d0

165: end do do IPT =1, NPTD

166: end if SWDO(0,IPT,1) =

167: do ISP =1, NGSP

168: end if do IOP =1, NOPSDS

169: SWDO(ISP,IPT,IOP) = (ISP,IPT,IOP)/WSUMF
170: *VOCL LOOP,NOVREC end do

171: do 130 | = 1, NGENE

172: IBP(I) = LSDED(IPP+I)

173: 1IZ = 1ZZF(IWK2(1)

174: IREG =KZREG(1Z)

175: IBREG(IBP(I)) = IREG :

176: if (JTLLT.€q.0) then : P,IPT) = SWRO(ISP,IPT)/WSUMF
177: RWKZ1(l) = WGTF(IREG, 1) ! by prompt fission neutron

178: else

179: IBREG(IBP(I)) = IBRGF(IWK2(1))

180: RWKZ1(l) = WGTF(IBREG(IBP(1)),1) ! by prompt fission neutron if (NPTBE.gt.0) then

181: end if do ISP = 0, NGSP

182: WSUMF = WSUMF + RWK1(I) SWBO(ISP) = SWB0Us3
183: 130 continue end do

184: C do ISP =

185: C ... store delayed neutron flag ... SV\Gd

186: C

187: if (JBEFF.ne.0 .or. NPTBE.gt.0) then

188: do |1 =1, NGENE

189: if IMTF(IWK2(1)).eq.98) then :

190: IBNK(IBP(I),KIBNK(20)) = 1 255: NND = NND+IBNK(IBP
191: else 256: end do

192: IBNK(IBP(I),KIBNK(20)) = 0 257: ¢ WFCT = dble(NGENE)/dble(
193: end if 258: end if

194: end do 259:

195: end if 260: *VOCL LOOP,NOVREC
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261:
262:

263

: ¢ ... Setinitial additional weigtht ...

264:
265:
266:
267:

302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:

316:
317:
318:

R0 R0 R0 RO R RoRoRO RO RORRRRORY  RORORRRR  RERLRRR KRR KRR R R

319:
320:
321:
322:

323:

324:
325:

do 1351 =1, NGENE

do IPT = 1, NPTDS
do IOD = 1, NORDDS
WWD(IBP(I),IPT,IOD) = 0.0d0

WSD(IBP(1),ISP,IPT,4) =

WSD(IBP(1),ISP,IPT,5) =

(1),IPT) = -(WWD(IBP(l),IPT,1))**

(1),0,IPT,1) = WDO(IWK2(I),0,!
- SWDO(0,IPT,1)

WDO(IWK2(1),ISP,IPT 4)
- 4.d0*SWDO(ISP,IPT,
- 6.d0*SWDO(ISP,IPT,2)*

- 4.d0*SWDO(ISP, IPT,3)*W.

WDO(IWK2(1),ISP,IPT,5) - SWDO(ISP,IPT,5)

- 5.d0*SWDO(ISP,IPT,1)*WSD(IBP(1),ISP,IPT,4)
-10.d0*SWDO(ISP,IPT,2)*WSD(IBP(1),ISP,IPT,3)
-10.d0*SWDO(ISP,IPT,3)*WSD(IBP(1),ISP,IPT,2)
- 5.d0*SWDO(ISP, IPT,4)*WSD(IBP(I),ISP,IPT,1)

WSD(IBP(1),ISP,IPT,6) =

WDO(IWK2(1),ISP,IPT,6) - SWDO(ISP,IPT,6)

- 6.d0*SWDO(ISP,IPT,1)*WSD(IBP(1),ISP,IPT,5)
-15.d0*SWDO(ISP, IPT,2)*WSD(IBP(1),ISP,IPT,4)
-20.d0*SWDO(ISP,IPT,3)*WSD(IBP(1),ISP,IPT,3)
-15.d0*SWDO(ISP, IPT,4)*WSD(IBP(1),ISP,IPT,2)
- 6.d0*SWDO(ISP,IPT,5)*WSD(IBP(1),ISP,IPT,1)

WSD(IBP(1),ISP,IPT,7) =

WDO(IWK2(1),ISP,IPT,7) - SWDO(ISP,IPT,7)

- 7.d0*SWDO(ISP,IPT,1)*WSD(IBP(1),ISP,IPT,6)
-21.d0*SWDO(ISP,IPT,2)*WSD(IBP(1),ISP,IPT,5)
-35.d0*SWDO(ISP,IPT,3)*WSD(IBP(1),ISP,IPT 4)
-35.d0*SWDO(ISP, IPT,4)*WSD(IBP(1),ISP,IPT,3)
-21.d0*SWDO(ISP,IPT,5)*WSD(IBP(1),ISP,IPT,2)
- 7.d0*SWDO(ISP, IPT,6)*WSD(IBP(I),ISP,IPT,1)

WSD(IBP(1),ISP,IPT,8) =

WDO(IWK2(1),ISP,IPT,8) - SWDO(ISP,IPT,8)

- 8.d0*SWDO(ISP,IPT,1)*WSD(IBP(1),ISP,IPT,7)
-28.d0*SWDO(ISP,IPT,2)*WSD(IBP(1),ISP,IPT,6)
-56.d0*SWDO(ISP,IPT,3)*WSD(IBP(1),ISP,IPT,5)
-70.d0*SWDO(ISP,IPT,4)*WSD(IBP(1),ISP,IPT 4)
-56.d0*SWDO(ISP, IPT,5)*WSD(IBP(1),ISP,IPT,3)
-28.d0*SWDO(ISP,IPT,6)*WSD(IBP(1),ISP,IPT,2)
- 8.d0*SWDO(ISP,IPT,7)*WSD(IBP(1),ISP,IPT,1)

end do
end do
¢ This if statement is temporary.

if (JPDEN.ne.0) then
do IPT =1, NPTCS

326:
327:
328:
329:
330:
331:
332:
333:
334:
335:
336:
337:
338:
339:
340:
341:

ccc
C.

c

O o000

WWR(IBP(I),IPT) = 1.0d0
if (NBATCH.gt.NSKIP) then
do ISP = 0, NGSP
WSC(IBP(l),ISP,IPT) =

end do
end if
end do
end if
if (NPTBE.gt.0) then

WWB(IBP(I)) = 1.0d0

.. Prompt k-ratio method ...

--- scheme 1 ---

WWB(IBP(1)) = 1.0d0 - dble(IBNK(IBP(I),KIBNK(20)))

--- scheme 2 ---

WWB(IBP(I)) = (1.0d0-dble(IBNK(IBP(I),KIBNK(20))))*WFCT
.. Delayed k-ratio method ...

WWB(IBP(1)) = dble(IBNK(IBP(I),KIBNK(20)))

if (NBATCH.gt.NSKIP) then
do ISP = 0, NGSP

WSB(IBP(I),ISP) = WBO(IWK2(I),ISP)/SWBO(ISP) - 1.0d0

end do
endj

with differential operator sampling

do ISP = 0, NGSP
do IOP =1, NOPSDS
WDO(l,ISP,IPT,IOP) = 0.0d0
end do
end do
end do
end do
end if

WRO(IWK2(I),ISP,IPT)/SWRO(ISP,IPT) - 1.0d0

BDO(IWK2(1),ISP) - SWBDO(ISP)
0(IWK2(l),ISP) - SWLDO(ISP)
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subroutine FLAGIN 66: JPTIM =0

1
2: C 67: JAMXC =0
3: C purpose: initial setting of option flags (MVP) 68: JPTDT =0
4: C called in: main 69:
5. C —============ 70: JTSRF =0
6: include 'INC/_FLAGS’ 71:
7: include 'INC/_KPIDS’ 72: JFMUL =0
8: 73: JEXDP =0!res-scat
9: 74: JPERT =0/!pert
10: 75: JDLYN =1!dn
11: 76: JNRUN =0
12: 77 JSCTM =0 scat-mtx
13: = 78: JSCMU =0 scat-mtx
14: 150 co 79: JBEFF =0/ beff
15: 80: JTLST =0!time-list
16: 81:
17: 82: do1001=1,8
18: 83: JMICE(l) =0
19: 84: 100 continue
20: 85: do1101=1,8
21: JDELT =0 86: IJMACE(l) =0
22: 87: 110 continue
23: JFISS =0 88: JPRTS(1) =1
24: JEIGN =0 89: do1201=2,20
25: JFIXD =1 90: JPRTS(I) =0
26: JDDX =1 91: 120 continye
27: JADJM =0
28:
29: JRRLT =1
30: JIMPT =0
31: JWWND =0
32: JPSTR =0
33: JWTIM =0
34:

35: JFCOL =0
36: JNCOL =0
37: JBIAS =0

38: JRWVR =0

JSTPRN(1) =1
[#IF PARA(SX* CRAY*)
JSTPRN(1) =2

40: JRESP =0
41: JMNTR =0
42: JVMNT =0
43: JOSRC =0
44: JRSTF =1
45: JSCRT =1

47: JALLZ =0
48: JONEZ =1
49: JPICT =0
50: JLATT =0
51: JFPRT =0
52: JRTTR =1
53: JRTCL =0
54: JTLLT =0
55: JREPR =1
56: JTSKR =1
57: JBREM =0
58: JPHNU =0 photonuc
59: JRUNM =0
60: JUNDG =0

62: JFISX =0
63: JSTGR =0

65: JANLF =0
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: C=<MVP>

: C CALLED IN: FLIONE
. C CALLS:

;. C*** PARTICLE BANK
. C

subroutine FLDIST(IOW,MZONE, ISAFE, MAT, IHF$
NPKIND, NGROUP,NBANK,NZONE, DINF,
NDEAD,NCOLS,NCOLP,

NUNV, NSPACE,NKTCSP,
NEST,NEVENT,NTIME, TCUT,

X, Y, Z A, Bl CI

W, DI, IGIl, IBP, IFC,

OC1, DLOC2, IKL, IKL2, XUP, YUP,
BUP, CUP, TLVI, ISTG, ILUP,
,IKSORT KS,

1ZZ, EEE, TTT, ITT, LEV
S, IBSPC,IBREG,
K,KDBNK,MDBNK, IBNK,
L, LSCLP, LSSRC, N

DV TTIRRRRRZZZZ

00

=== INTER-STACK DATA FLOW ===

Free-Flight Stack -------- +-----> Next-Zone-Search Stack
(LSFFL,IZFFL,NFFL) | (LSSRC,IZNXT,NNXT)
+-----> Collision Stack

| (LSCOL,NCOLS)
| (LSCLP,NCOLP)
(LOST) +-----> Dead Particle Stack
(LSDED,NDEAD)
=== BANK DATA TO BE UPDATED ===

(XXX,YYY,ZZZ) : Position

12z 1 Zone # (Hex-lattice or overlapping frame)
=== BANK DATA ADDED NEWLY ===

DATA IN SIGMA BANK

(AAA,BBB,CCC) : Direction (Hex-lattice or overlapping frame)
LEVL : Lattice Level (Hex-lattice or overlapping frame)

66: c##<2007/03/14:PN3:

67: integer IGG(NBANK)

68: c##>

69: C

70: C ... optional bank parameters
71: C

72: real*8 DBNK(NBANK,*)
73: integer KDBNK(0:MDBNK)
74: integer IBNK(NBANK,*)
75: integer KIBNK(0:MIBNK)
76: c##<2007/03/14:PN4:

17 integer KPNFG(NBANK)
78: cH#>

79: C

80: C **** STACKS
81: C

82: C integer LSFFL(NBANK), NFFL(NZONE+1), IZFFL(NBANK)
83: integer LSSRC(NBANK), NNXT(NZONE+1), IZNXT(NBANK)
84: integer LSCOL(NBANK)

85: integer LSCLP(NBANK)

86: integer LSDED(NBANK)

87: C

88: C**** GEOMETRY
89: C

integer KZREG(NZONE)
SPSU(NUNV,0:NSPACE), KTCSP(NKTCSP)

NT,KPLIM), NCNTR(NEVENT,KPLIM)

G), WTCUT(NGROUP,NREG)

*% [nput output items (wo in FLIONE ) **xx*

al*8 X(NBANK), Y(NBANK), NK), AI(NBANK), BI(NBANK),
CI(NBANK), W(NBANK), DI(NBANK), DLOC1(NBANK), DLOC2(NBANK)
IGI(NBANK), IBP(NBANK), IFC(NBANK)

| (NBANK), IKL2(NBANK)

ing information

integer (KS), IKSORT(KS+1)

..... USED FOR HEXAGONAL LATTICE GEOM

implicit real*8(D)

include 'INC/_KPIDS’

O O 0000000000000 00000O0O0O00

include 'INC/_FLAGS’

: ¢ include '../shared/INC/_TASKDT
C

real EEE(NBANK)

real*8 TTT(NBANK)

integer ITT(NBANK)

integer KKP(NBANK)

integer 1ZZ(NBANK), LEVL(NBANK), LPOS(NBANK,NEST)

integer IBSPC(NBANK,0:NEST)
integer IBREG(NBANK)

o000 000

integer ILUP(NBANK)
real*8 XUP(NBANK), YUP(NBAL
real*8 AUP(NBANK), BUPL

integer ISTG

--- light speed --- (cm/s)
128:
129: real*8 CLIGHT

130: parameter( CLIGHT =2.99792458D10,
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131: C 196:

132: C --- neutron mass --- (gram) 197:

133: C 198: if (JFISX.ne.0 .or. JHLAT.ne.0 ) then
134: real*8 NMASS 199:

135: parameter( NMASS = 1.6749286D-24 ) 200: INZ1 = NNXT(NZONE+1)

N
o
N
O00000 O 00

136: C 201:

137: C ---erg/ eV --- electron charge :

138: C 203: .. MAT >0 : REAL MEDIUM ......ccooovviviiiiiniiieeninenn
139: 204: .. JNCOL = 0 : ordinary treatment for collision ............
140: HRG =1.60217733D-12) 205:

141: C 206:

142: C ---n 207: if (MAT.gt.0.and.JNCOL.eq.0 ) then

143: C 208: INXT =0

144: 209: IHH =0

145: 210: IST =0

146: 211:

.....count up path flight counter here (for®€0llided particle .....

it is cleared to zero afterwards)

147 g**** LOCA kkkkkkkkkkkkkhkhkkk 212 g
148: C 213: C NEUTRON/PHOTON COUPLED
149: C 214: C
150: C —--mmmmmm e - 215: C
151: C 216: if (NPKIND.gt.1) then
152: C 217: C
153: C.... CALCULATE DISTANCE TO COLLISION POLLESREEIIREEEr H DI(]) ..... 218: *YOCL LOOP,NOVREC
154: C  (non time dependent case) 219: do 130 1 =1, ISAFE
155: C —————————— 220:
156: C : D1 =DLOCI(l)
C
C
C
. C

161: KI5 = KIBNK(5)
162: KI7 = KIBNK(7)
163: if (KlI5.ne.0) then
164: *VOCL LOOP,NOVREC

165: do 100 | = 1, ISAFE = 1BP(l)
166: if (IBNK(IBP(1),KI5).It.0 ) then

167: IBNK(IBP(I),KI5) =1

168: else = IBP(l)
169: IBNK(IBP(I),KI5) = IBNK(IBP(I),KI5) + 1

170: end if

171: 100 continue IKL2(l) =0

172: end if

173: C ... flight path count is cleared for collision
174: C 15.ne.0 ) IBNK(IBP(I),KI5) =0
175: C ...ipartis parcticle kind index for WCNTR in non-coupled problem D type for next STG sampling
176: C 17.ne.0 ) IBNK(IBP(I),KI7) =2
177: IPART =1 :

178: if (NPKIND.eq.1) then : C -------------- REACHED ZONE BOUNDARY ----------
179: do 110 IK = 1, KPLIM :

180: if (JKPAR(IK).ne.0 ) then else

181: IPART =IK IZNN = MZONE

182: go to 120 :

183: end if . C ... IHF =1: Zone 4

184: 110 continue
185: 120 continue

186: end if

187: C

188: if (JTIME.eq.0 ) then :

189: ICOLS =0 254: if (IFC(1).ne.B

190: ICOLP =0 255: IHH =1IHH

191: C 256: IZNN

192: C 257: C

193: C 258: C CAUTION : 1IZZ (ZONE #) DOES ZONE IN THIS CASE
194: C ====== When hexagonal lattice or overlapping lattice is used 259: C TO THE END OF THIS ROUTI

195: C 260: C
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261:
262:
263:

302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:

316:
317:
318:
319:
320:
321:
322:
323:

325:

*VOCL LOOP,NOVREC

1ZZ(IBP(l)) = IFC(l) 326: LEVL(IBP(l)) = ILUP(l)
LEVL(IBP(l)) = ILUP(I) 327: C .... make IFC(l) negative to calculate NNXT
C .... make IFC(l) negative to calculate NNXT 328: IFC(l) =-IFC(l)
IFC(l) = -IFC(l) 329: X(I) = XUP(l)
c 330: Y(I) =YUP(l)
C .... COORDINATES & DIRECTION IN UPPER 331: Z(l) =ZUP(l)
c 332: Al(l) = AUP(l)
X() = XUP(l) 333: BI(I) = BUP(I)
(1) =YUP() 334: CI(l) = CUP(l)
() =ZzUP(l) 335: IKL2(1) =0
Al(l) = AUP(l) 336: end if
BI(I) = BUP(I) 337: end if
CI(l) = CUP(l) 338: C
339: INXT =INXT+1
340: LSSRC(INZ1+INXT) = IBP(l)
341: IZNXT(INZ1+INXT) =IZNN
C 342: end if
343: 170 continue
344: end if
345: C
346: C
130 continue 347: C update NNXT, LPOS, IBSPC if IHH>0
C 348: C
C 349: C
C NON-NEUTRON/PHOTON COUP. 350: if (IHH.gt.0 ) then
C 351: *VOCL LOQP,SCALAR
C 352: 80 | = 1, ISAFE

else
= NNXT(-IFC(l)) + 1
do 1701 = 1, ISAFE

C
D1 =DLOCIL(l)
C S is changed here for STG cell
P C COLLISION
c if (JJINND.
if (DI(1).gt.D1) then - *VOCL LOOP,NOVREC
DI() =D1
if (JKPAR(KPNEUT).ne.0 ) then .0) then
ICOLS =ICOLS +1 ) = IKL()
LSCOL(NCOLS+ICOLS) = IBP(l) end if
else if (JKPAR(KPPHOT).ne.0 ) then continue
ICOLP =ICOLP +1 d if
LSCLP(NCOLP+ICOLP) = IBP(I) TLLT.ne.0.and.JJJNND.ne.0 ) then
end if
C I =1, ISAFE
C ... flight path count is cleared for collision FC(I).It.0.and.ISTG(I).ne.0 ) then
if (KI5.ne.0 ) IBNK(IBP(I),KI5) =0 : IBSPC(IBP(I),LEVL(IBP(I))) =
C ... NND type for next STG sampling : KTCSP(
if (KI7.ne.0 ) IBNK(IBP(I),KI7) =2 : KSPSU(KZREG(MZON
c IBSPC(IBP(l),LEVL4#
C oo REACHED ZONE BOUNDARY ---------mmnmmmmmememoee e end if
C 200 continue

else end if
IZNN = MZONE
ZONE) + INXT - IH

C
CCCCC ----IHF =1: ZONE 'MZONE' IS IN A HEXAGONAL CELL. -----

C 382 C U -
if (IHF.ne.0 ) then 1 8
C 384: C'N
c .. REACHED LATTICE BOUNDARY .........cccc.... 385: Com-m P SO -
Cc 386: C
if (IFC(1).ne.0) then 387:
IHH =IHH+1 388: INXT = ISAFE
IZNN = IFC(l) 389: if (IHF.eq.0 ) then

1ZZ(IBP(l)) = IFC(l) 390: do2101=1, INXT

O SEARCH STACK ...
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391:
392:
393:
394:
395:
396:

397

mvp/ fldist.f

LSSRC(INZ1+l) = IBP(l)
IZNXT(INZ1+l) = MZONE
210 continue
NNXT(MZONE) = NNXT(MZONE) + INXT
else
IHHHH =0
: *VOCL LOOP,NOVREC

(INZ1+1) =IBP(l)
(I).eq.0) then
XT(INZ1+l) = MZONE

) = XUP(l)
) = YUP())
= ZUP(l)

IHHHH =1H

IZNXT(INZ1+l) = IFC(l)

1ZZ(IBP(I)) = IFC(I)

LEVL(IBP(l)) = ILUP(I)

. C .... make IFC(I) negative
IFC(l) =-IFC(I)

end if
220 continue

: if (IHHHH.gt.0 ) then
: *VOCL LOOP,SCALAR
: do 230 1 = 1, INXT

if (IFC(1).1t.0 ) then
NNXT(-IFC(I)) = NNXT(-IFC(1)) + 1
end if
: 230 continue
. C
. C ... "cell position" LPOS is changed here for STG cell
. C

: if (JJINND.ne.0 ) then
: *VOCL LOOP,NOVREC
do 240 1 = 1, INXT

if (IFC(1).It.0.and.ISTG(l).ne.0 ) then
LPOS(IBP(I),LEVL(IBP(I))) = IKL(l)
end if
240 continue
end if

: if (JTLLT.ne.0.and.JJINND.ne.0 ) then
: *VOCL LOOP,NOVREC
do 250 1 =1, INXT
if (IFC(1).It.0.and.ISTG(l).ne.0 ) then
IBSPC(IBP(I),LEVL(IBP(l))) =
KTCSP(
KSPSU(KZREG(MZONE),
IBSPC(IBP(I),LEVL(IBP(I))-1))+IKL(l))
end if
250 continue
end if
end if
NNXT(MZONE) = NNXT(MZONE) + INXT - IHHHH
end if
end if

Ro Ro Ro

if (JKPAR(KPNEUT).ne.0 ) NCOLS = NCOLS + ICOLS

456: if (JKPAR(KPPHOT).ne.0 ) NCOLP = NCOLP + ICOLP
457: NNXT(NZONE+1) = NNXT(NZONE+1) + INXT

N
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467: else
468: INXT =0

.. MAT >0 : REAL MEDIUM ......cccociiiiiiiiiaeee
..JNCOL = 0 : ordinary collision treatment .................

if (MAT.gt.0.and.JNCOL.eq.0 ) then

NEUTRON/PHOTON COUPLED PROBLEM

IN
N
N
O0000O 000000

N
ee]
=
=

NPKIND.gt.1 ) then

*
<
o
(@]
2
-

LSCLP(NCOLP+ICOLP) = IBP(I)
end if
L2(h=0

kght path count is cleared for collision
15.ne.0 ) IBNK(IBP(I),KI5) =0
... NND type for next STG sampling
if (KI7.ne.0 ) IBNK(IBP(I),KI7) =2

............... REACHED ZONE BOUNDAR

. C ®
L G R -
C

: else
518: *VOCL LOOP,NOVREC
519: do 270 1 =1, ISAFE

520: C
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521: D1 =DLOCL(l) 586: if ( T1(1).1t.0.d0 ) TI(1) = 0.dO

522: C 587: continue

523: C -----mmmmmeee- COLLISION 588:

524: C 589: do 330K =1,KS

525: if ( DI(1).gt.D1 ) then 590: IKPID = KSORT(K)

526: DI() =D1 591: if (IKPID.eq.KPNEUT ) then

527: if (JKPAR(KPNEUT).ne.0 ) then 592: do 310 | = IKSORT(K), IKSORT(K+1) - 1
528: ICOLS =ICOLS +1 593: DDE = EEE(IBP(l))

529: 594: VI() = CLIGHT*SQRT(DDE*(DDE+2*MC2)) /((DDE+MC2)
530: 595: continue

531: =ICOLP +1 596 else if (IKPID.eq.KPPHOT ) then

532: SCLP(NCOLP+ICOLP) =1 597: do 320 | = IKSORT(K), IKSORT(K+1) - 1
533: d if 598: VI(I) = CLIGHT

534: 599: 320 continue

535: C 600: end if

536: C 601: 330 continue

537: 602: C

538: C 603: C

539: 604: C

540: C 605: C ====== WHEN HEXAGONAL LATTICE USED ================
541: C 606: C

542: C --------------- REACHED ZONE BOUNDARY --------------- 607: C

543: C 608: C

544: else 609: C

545: INXT =INXT+1 610: if (JFISX.ne.0 .or. JHLAT.ne.0 ) then

546: LSSRC(NNXT(NZON : C

547: end if

548: 270 continue C

549: end if C

550.¢c YAy 494 615 CANEEESERREEREDIUM ...
551 G- Y 616 - - -

552: C.... MAT =0 : INNER VOID. TRANSFER ALL PARTICLES TO SEARCH STA

553: C....INCOL >< 0 : "no-collision" treatment

554: C

555: C

556: else

557: INXT =ISAFE A 4 R C--------o-o-mmmm e o - SR - - - - - - - -
558: do 280 1 =1, INXT NEUTRON/PHOTON C

559: LSSRC(NNXT(NZONE+1)+l) = IBP(l)

560: 280 continue

561: end if i ( NPKIND.gt.1) then

562: C

563: if (JKPAR(KPNEUT).ne.0 ) NCOLS = NCOLS + ICOLS

564: if (JKPAR(KPPHOT).ne.0 ) NCOLP = NCOLP + ICOLP | =1, ISAFE

565: C

566: do 290 1 =1, INXT =DLOC1(l)

567: IZNXT(NNXT(NZONE+1)+l) = MZONE = TI()*VI(l)

568: 290 continue if (JPTIM.ne.0) D2 =DINF

569: NNXT(MZONE) = NNXT(MZONE) + INXT

570: NNXT(NZONE+1) =NNXT(NZONE+1)+INXT S 635 C ------------- TIME cutoff -------=-=enmenmeuo

571: end if

572: C

573:. C

574: C.... CALCULATE DISTANCE TO COLLISION POINT & COMPARE WITH DI(l) .....

575: C (time dependent case)

576: C

577: C

578: else UT) + W(I)
579: ICOLS =0

580: ICOLP =0 NCNTR(26,KPP

581: C 646 WCNTR(26,KPP PPHOT) + W(l)
582: C ... time remained until time-cutoff & velocity 647: end if

583: C 648: c##<2007/03/14:PN3:

584: do 3001 =1, ISAFE 649: if (JMNTR.ne.0 ) then

585: TI() =TCUT - TTT(IBP(l)) 650: IGT  =IGG(IBP(I)
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651:
652:
653:
654:
655:
656:
657:
658:
659:
660:
661:
662:
663:
664:
665:
666:
667:
668:
669:
670:
671:

673:
674:
675:
676:
677:
678:
679:
680:
681:
682:
683:
684:
685:
686:
687:
688:
689:
690:
691:
692:
693:
694:
695:
696:
697:
698:
699:
700:
701:
702:
703:
704:

706:
707:

709:
710:
711:
712:
713:

715:

if (JTLLT.eq.0) then

IRT = KZREG(1ZZ(IBP(l)))
else

IRT = IBREG(IBP(l))
end if
NTCUT(IGT,IRT) = NTCUT(IGT,IRT) + 1
WTCUT(IGT,IRT) = WTCUT(IGT,IRT) + W,
nd if

IBNK(17).ne.0 ) IBNK(IBP(1),KIBN

.€0.KPNEUT ) then

ICOLS =ICOLS +1

LSCOL(NCOLS+ICOLS) = IBP(l
else

ICOLP =ICOLP +1

IKL2(1) = 0

... flight path count is cleared for collision
if (KI5.ne.0 ) IBNK(IBP(I),KI5) =0

... NND type for next STG sampling
if (KI7.ne.0 ) IBNK(IBP(I),KI7) =2

______________ REACHED ZONE BOUNDARY

o000 O 00 O

else
IZNN = MZONE

...... IHF =1 : ZONE '"MZONE'’ IS IN A HEXAGONAL CELL. ...........

... reached lattice boundary ...

0O00000

if (IHF.ne.0.and.IFC(l).ne.0 ) then
IHH =IHH+1
IZNN = IFC(l)

CAUTION : 1ZZ (ZONE #) DOES NOT MATCH MZONE IN THIS CASE
TO THE END OF THIS ROUTINE.

[eXeXeXe)

1ZZ(1BP(1)) = IFC(l)
LEVL(IBP(l)) = ILUP(l)

.... make IFC(I) negative to calculate NNXT
IFC(l) =-IFC(l)

.. COORDINATES & DIRECTION IN UPPER LVEL

OO0 O

X(I) = XUP(l)
Y() =YUP())
Z(l) =ZzUP())
Al(l) = AUP())
BI(l) =BUP(l)

CI(l) = CUP(l)
IKL2(I)= 0
end if
C
INXT =INXT+1
LSSRC(INZ1+INXT) = IBP(l)
IZNXT(INZ1+INXT) =IZNN
end if
340 continue
C
C
C NON-NEUTRON/PHOTON COUPLED PROBLEM
C
C

: C

[eXe)

else

: *VOCL LOOP,NOVREC

do 3801 =1, ISAFE

D1  =DLOCI()
D2 = TI()*VI(l)
if (JPTIM.ne.0) D2 = DINF

............. TIME cutoff

if ( D2.le.MIN(DI(1),D1) ) then

DI(l) =D2
DEAD =NDEAD + 1
DED(NDEAD) = IBP(l)

UT(IGT,IRT) + 1

if ( KIBNK(17).ne.0 ) IBNK(IBP(1),KIBNK(17)
if ( KIBNK(18).ne.0 ) IBNK(IBP(1),KIBNK(18)
IBNK(19).ne.0 ) IBNK(IBP(1),KIBNK(19)

OLP =
LSCLP(NCOW = IBP(l)
end if

... flight path count is
if (KI5.ne.0 ) IBNK(IBP(I)Y
... NND type for next STG
if (KI7.ne.0 ) IBNK(IBP(1),KI%

TR(26,IPART) = NCNTR(26,IPART) + 1
(26,IPART) = WCNTR(26,IPART) + W(I)

)
)
)

TCUT(IGT,IRT) + W(I)
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781:
782:
783:
784:
785:
786:
787:

814:
815:
816:
817:
818:
819:
820:
821:
822:
823:
824:
825:

827:
828:
829:
830:
831:
832:
833:
834:
835:
836:
837:
838:
839:
840:
841:
842:
843:

845:

C
C
C
C -------——------ REACHED ZONE BOUNDARY -----mmmmmmmmmemmee
C
C
else
NN = MZONE
C
Ccccc 1 ZONE 'MZONE' IS IN A HEXA(CIBINEIREERPY . -----
C
C CHED LATTICE BOUNDAR
C
IHF.ne.0.and.IFC(l).ne
C
IKL2(1) =0

end if
C

INXT =INXT+1

LSSRC(INZ1+INXT) =IBP(l)

IZNXT(INZ1+INXT) =I1ZNN

end if
380 continue
end if
C
NNXT(MZONE) = NNXT(MZONE) + INXT - IHH

C
C
C  update NNXT, LPOS, IBSPC if IHH>0
C
C

if (IHH.gt.0 ) then
*VOCL LOOP,SCALAR
do 390 1 = 1, ISAFE
if (IFC(1).It.0 ) then
NNXT(-IFC(l)) = NNXT(-IFC(l)) + 1

end if
390 continue
C
C ... "cell position" LPOS is changed here for STG cell
C

if (JJINND.ne.0 ) then
*VOCL LOOP,NOVREC
do 4001 =1, ISAFE
if (IFC(1).It.0.and.ISTG(l).ne.0 ) then
LPOS(IBP(I),LEVL(IBP(l))) = IKL(l)
end if
continue
end if
if (JTLLT.ne.0.and.JJINND.ne.0 ) then
*VOCL LOOP,NOVREC
do 4101 =1, ISAFE
if (IFC(I).lt.0.and.ISTG(I).ne.0 ) then
IBSPC(IBP(I),LEVL(IBP(I))) =

400

846: KTCSP(
KSPSU(KZREG(MZONE),

IBSPC(IBP(I),LEVL(IBP(1))-1))+IKL(I))

3
N
~

R Ro Ro

end if
continue
end if
end if

410

o]
a1
a
O0000

else
INXT =0
if (IHF.eq.0) then
do 4201 =1, ISAFE
D2 =TI()*VI()
if (JPTIM.ne.0) D2 =DINF

............. TIME cutoff

if (D2.le.DI(1) ) then
DI(l) =D2
NDEAD =NDEAD + 1
LSDED(NDEAD) = IBP(l)
if ( KKP(IBP(1)).eq.KPNEUT ) then
NCNTR(26,KPNEUT) = NCNTR(26,KPNEUT) + 1
CNTR(26,KPNEUT) = WCNTR(26,KPNEUT) + W(l)

R(26,KPPHOT) = NCNTR(26,KPPHOT) + 1

= WCNTR(26,KPPHOT) + W(I)

NTCUT(IGT,IRT) = NTCUT(IGT,IRT) + 1
WTCUT(IGT,IRT) = WTCUT(IGT,IRT) + W(I)
nd if

@
P4
A
B
&
>
@
=}
=
@
z
Py
=
@
Y
=
=
5]
=z
P
PA
=
@©
NN

IBNK(19).ne.0 ) IBNK(IBP(1).KIBNK(19)

892:

CHt>
893: c##<2007/03/14:PN4:
894: if (JPHNU.ne.0 ) KPNFG(IBP(I

T CHH>
else
INXT

906: do 4301 =1, ISAFE

907: D2 = TI()*VI(l)

908: if (JPTIM.ne.0 ) D2

909:

910: C ------------- TIME CULOff ------nmmmmmmmommomo--- Y - ----

.... MAT = 0 : INNER VOID. TRANSFER ALL PARTICLES TO SEARCH STACK ...
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911: C 976: do 450 1 =1, ISAFE

912: if (D2.le.DI(l) ) then 977: if (IFC(I).It.0.and.ISTG(l).ne.0 ) then
913: DI() =D2 978: LPOS(IBP(I),LEVL(IBP(l))) = IKL(l)
914: NDEAD =NDEAD +1 979: end if

915: LSDED(NDEAD) = IBP(l) 980: 450 continue

916: if (KKP(IBP(l)).eq.KPNEUT ) then 981: end if

917: NCNTR(26,KPNEUT) = NCNTR(26,KP 982: if (JTLLT.ne.0.and.JJINND.ne.0 ) then
918: WCNTR(26,KPNEUT) = WCNTR(26, 983: *VOCL LOOP,NOVREC

919: 984: do 460 | = 1, ISAFE

920: NTR(26,KPPHOT) =NCNTR 985: if (IFC(1).It.0.and.ISTG(I).ne.0 ) then
921: CNTR(26,KPPHOT) =WC Y+ W(I) 986: IBSPC(IBP(I),LEVL(IBP(I))) =

922: d if 987: & KTCSP(

923: N3: 988: & KSPSU(KZREG(MZONE),

924: JMNTR.ne.0 ) then 989: & IBSPC(IBP(I),LEVL(IBP(I))-1))+IKL(1))
925: T = IGG(IBP(l)) 990: end if

926: 991: 460 continue

927: 992: end if

928: 993: end if

929: 994: NNXT(MZONE) = NNXT(MZONE) + INXT - IHHHH
930: 995: end if

931: 996: end if

932: 997: C

933: end if 998: C

934: if ( KIBNK(17).ne.0 ) IBNK(IBP, 999: if (JKPAR(KPNEUT).ne.0 ) NCOLS = NCOLS + ICOLS
935: if ( KIBNK(18).ne.0 ) IB 1000: if (JKPAR(KPPHOT).ne.0 ) NCOLP = NCOLP + ICOLP
936: if ( KIBNK(19).ne.0) | NNXT(NZONE+1) = NNXT(NZONE+1) + INXT
937: cH##>

938: c##<2007/03/14:PN4:

939: if (JPHNU.ne.0 ) KPNFG(IBP(I)) = 0

940: cH##>

941: else

942: IZNN = MZONE

943: if (IFC(1).ne.0) then

944: IZNN = IFC(l)

945: X(1) = XUP(l)

946: Y() =YUP() :

947: z( =zup@®) A 4000 AERC- o RO ... ..
948: Al(l) = AUP(l) ...
949: BI(I) =BUP(l)

950: CI(I) = CUP(l)

951: IKL2(I) =0

952: C

953: IHHHH =IHHHH +1

954: 1ZZ(1BP(1)) = IFC(l) PHOTON COUPLED PROBLEM
955: LEVL(IBP(l)) = ILUP(l) R oTuR—

956: C .... make IFC(I) negative to calculate NNXT

957: IFC(l) =-IFC(l)

958: end if : if (NPKIND.gt.1) then

959: INXT =INXT+1 : *VOCL LOOP,NOVREC

960: LSSRC(INZ1+INXT) = IBP(l) do 470 1 = 1, ISAFE

961: IZNXT(INZ1+INXT) =I1ZNN

962: end if

963: 430 continue

964: if (IHHHH.gt.0 ) then

965: *VOCL LOOP,SCALAR

966: do 4401 =1, INXT T C -

967: if (IFC(1).1t.0) then

968: NNXT(-IFC(I)) = NNXT(-IFC(1)) + 1 :

969: end if 1034: DI(l) =D2

970: 440 continue 1035: NDEAD = NDEAY

971: C 1036: LSDED(NDEAD) =

972: C ... "cell position" LPOS is changed here for STG cell 1037: if ( KKP(IBP(1)).eq.KP!

973: C 1038: NCNTR(26,KPNEUT)

974: if (JJINND.ne.0 ) then 1039: WCNTR(26,KPNEUT) 6,KPNEUT) + W(I)

975: *VOCL LOOP,NOVREC 1040: else



src/ mvp/ fldist.f

1041:
1042:
1043:
1044:
1045:
1046:
1047:
1048:
1049:
1050:
1051:
1052:
1053:
1054:
1055:
1056:
1057:
1058:
1059:
1060:
1061:
1062:
1063:
1064:
1065:
1066:
1067:
1068:
1069:
1070:
1071:
1072:
1073:
1074:
1075:
1076:
1077:
1078:
1079:
1080:
1081:
1082:
1083:
1084:
1085:
1086:
1087:
1088:
1089:
1090:
1091:
1092:
1093:
1094:
1095:
1096:
1097:
1098:
1099:
1100:
1101:
1102:
1103:
1104:
1105:

C##<2007/03/14:PN3:

NCNTR(26,KPPHOT) = NCNTR(26,
WCNTR(26,KPPHOT) = WCNTR(26,K
end if

if (JMNTR.ne.0 ) then
IGT =IGG(IBP(l))
if (JTLLT.eq.0) then
IRT = KZREG(1ZZ(1BP(1)))

= IBREG(IBP(I)

CH#>
c##<2007/03/14:
CH#>
C
C - COLLISION
C
else if ( DI(I).gt.D1 ) then
DI() =D1
if ( KKP(IBP(1)).eq.KPN
ICOLS =ICOLS +1
LSCOL(NCOLS+ICOLS) = IBP(l)
else
ICOLP =ICOLP +1
LSCLP(NCOLP+ICOLP) = IBP(l)
end if
IKL2() =0
C
C ... flight path count is cleared for collision
if (KI5.ne.0 ) IBNK(IBP(I),KI5) =0
C ... NND type for next STG sampling
if (KI7.ne.0 ) IBNK(IBP(I),KI7) =2
C
C
C oo REACHED ZONE BOUNDARY
C
else
INXT =INXT+1
LSSRC(NNXT(NZONE+1)+INXT) = IBP(I)
end if
470 continue
C
C
C NON NEUTRON/PHOTON COUPLED PROBLEM ====
C
C

else

*VOCL LOOP,NOVREC

C

------ TIME cutoff

do 480 1 = 1, ISAFE

D1  =DLOCI()
D2 = TI()*VI(l)
if (JPTIM.ne.0) D2 = DINF

if ( D2.le.MIN(DI(I),D1) ) then
DI(l) =D2

1164:
1165:
1166:
1167:
1168:
1169:
1170:

CH#>
. C##<2007/03/14:PN4:

480

end if

NDEAD = NDEAD + 1
LSDED(NDEAD) = IBP(l)
NCNTR(26,IPART) = NCNTR(26,IPART) + 1

WCNTR(26,IPART) = WCNTR(26,IPART) + W(I)

. CH#<2007/03/14:PN3;

if (JMNTR.ne.0 ) then
IGT = IGG(IBP(I))
if (JTLLT.eq.0 ) then
IRT = KZREG(I1ZZ(IBP(l)))
else
IRT = IBREG(IBP(l))
end if
NTCUT(IGT,IRT) = NTCUT(IGT,IRT) + 1
WTCUT(IGT,IRT) = WTCUT(IGT,IRT) + W(l)
end if
if ( KIBNK(17).ne.0 ) IBNK(IBP(1),KIBNK(17))
if ( KIBNK(18).ne.0 ) IBNK(IBP(I),KIBNK(18))
if ( KIBNK(19).ne.0 ) IBNK(IBP(I),KIBNK(19))

if (JPHNU.ne.0 ) KPNFG(IBP(l)) = 0

--- COLLISION

else if ( DI(I).gt.D1 ) then

I() =D1

JKPAR(KPNEUT).ne.0 ) then
=ICOLS +1

| (NCOLS+ICOLS) = IBP(l)

... flight path

if (KI7.ne.0 ) IBNK(IBB() KI7) =2

0
0
0

ACHED ZONE BOUNDARY

= INXT +1
SSRC(NNXT(NZONE+1)+INXT) = IBP(l)
end if

continue

. C .. MAT =0:INNER

PARTICLE

PP=1, ISAFY
D2 = TIAy*VI()
if (JPTIM.ne.0 ) D2

if ( D2.le.DI(l) ) then
DI() =D2

ARCH STACK ...
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1171: NDEAD =NDEAD +1

1172: LSDED(NDEAD) = IBP(l)

1173: if (KKP(IBP(1)).eq.KPNEUT ) then

1174: NCNTR(26,KPNEUT) = NCNTR(26,KPNEUT)
1175: WCNTR(26,KPNEUT) =WCNTR(26,KPNEUT)
1176: else

1177 NCNTR(26,KPPHOT) = NCNTR(26,KPPH

CNTR(26,KPPHOT) = WCNTR(26,KP,

= IGG(IBP(l))
JTLLT.eq.0) then
T =KZREG(1ZZ(IBE

1186: = IBREG(IB

JRT) +1
(IGT,IRT) + W(I)
1190: end if
1191: if ( KIBNK(17).ne.0 ) IBNK(IBP(I),KIBNK(17)) = O
1192: if ( KIBNK(18).ne.0 ) IBNK(IBP(I),KIBNK(18
1193: if ( KIBNK(19).ne.0 ) IBNK(IBP(I),KIB

1194: c##>
1195: c##<2007/03/14:PN4:
1196: if (JPHNU.ne.0 ) KPNF
1197: c##>

1198: else

1199: INXT =INXT+1
1200: LSSRC(NNXT(NZONE+1)+INXT) = IBP(I)
1201: end if

1202: 490 continue

1203: end if

1205: if (JKPAR(KPNEUT).ne.0 ) NCOLS = NCOLS + ICOLS
1206: if (JKPAR(KPPHOT).ne.0 ) NCOLP = NCOLP + ICOLP

1208: do 500 | = 1, INXT

1209: IZNXT(NNXT(NZONE+1)+l) = MZONE
1210: 500 continue

1211: NNXT(MZONE) = NNXT(MZONE) + INXT
1212: NNXT(NZONE+1) = NNXT(NZONE+1) + INXT
1213: end if

1214: C

1215: C ...flighttime ...

1216: C

1217: do5101=1, ISAFE

1218: TI() = DI(I) /VI(I)

1219: 510 continue

1222: KK =1

1223: do 530K =1, KS

1224: IKPID = KSORT(K)

1225: do 520 | = IKSORT(K), IKSORT(K+1) - 1
1226: TFLH(IKPID) = TFLH(IKPID) + TI(I)*W(l)
1227: 520 continue

1228: 530 continue

1229: C

1230: end if

1231: C

1232: return

1233: end
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C/#IF ARGSAVE

subroutine FLIGHO( IOW, NBANK, NZONE, NSDA,
NGP2, NREG, NRESP, NCOLS, NDEAD,
IRAND, DINF, NEST, NLATT, NLBZ, NMAT,
NUC, NSMAC, NSMIC, NEMIC, NSTAL, XXX
Z7Z, AAA, BBB, CCC, WWW, IGG, T

OUP,NGP1,

*
*
*
*
*
*
*
*
*
1L
*
*
*
*
*
*
*
*

R0 R0 R0 R0 R0 R0 R0 R0 R0 RO R0 R0 R0 Ro R0 Ro Ro

20: CHELSE
21: subroutine FLIGHT( IOW,
NGP2, NREG, NRESP, NCOLS, NDE
23: & IRAND, DINF, NEST, NLATT, N

N
N
R0

IBREG, KKSF, JKSF, IPZONE,X, Y, Z,

Al, BI, CI, W, Dl IGIl, IBP,

R, D11, D22, DLOC1, DLOC2, LLS, IZT,
DSDAOQ, DSDA1, DSDA2, DSDA3, DSDA4, DSDAS5,

24: & NUC, NSMAC, NSMIC, NE
25: & 277, AAA, BBB, C
26: & LEVL, LZZ, LPOS;
27: & MMAC, SMIC, LMIC,
28: & DENST, DNFLX, LSFFL,
29: & LSSRC, NNXT, IZNXT, LSDED, SDA, KZMAT,
30: & KZREG, KZDA, KZAA, NKZAA, DALT, KDALT,
31: & NVLAT, SZLAT, IPLAT, KSLAT, LTYP, MLBZZ,
32: & KLATT, CELSZ, RESP, FLTR, RETR, RMIC, RSTR,
33: & NLEAK, WLEAK, NCNTR, WCNTR, DNZON, LEMIC,
34: &
: &
&
&
&

38: DSDA6, DSDA7, DSDA8, DSDA9 )
39: C/HENDIF

40:

41: C=====< FLIGHT >

42: C PURPOSE: FREE-FLIGHT (ALL ZONE LOGIC)
43: C CALLED IN: ACTION

44: C CALLS: RANU2,VMNTR1

45: C

46:

47. implicit real*8(D)

48:

49: include 'INC/_FLAGS’

50: include "../shared/INC/_TASKDT’

51: C

52: C.... PARTICLE BANK .....coiiiiiiiiiieeieec e
53: C

54:  real*8 XXX(NBANK), YYY(NBANK), ZZZ(NBANK)

55  real*8 AAA(NBANK), BBB(NBANK), CCC(NBANK)

56:  real WWW(NBANK)

57:  real*8 TTT(NBANK)

58: integer IGG(NBANK), LEVL(NBANK), LZZ(NBANK,NEST),

59: &  LPOS(NBANK,NEST), LCRS(NBANK,NEST), KMAC(NBANK,MB,2),
60: &  MMAC(NBANK,2), LMAC(8), LMIC(8), LEMIC(16)

61:  real SMAC(NBANK,MB,NSMAC), SMIC(NBANK,NUC,NSMIC),

62: &  SGTAL(NBANK,NSTAL)

63: integer IBREG(NBANK)
64:. C
B65: C ... STACKS ..ottt

: *VOCL LOOP,SCALAR

integer LSFFL(NBANK), NFFL(NZONE+1), IZFFL(NBANK), LSCOL(NBANK),
&  LSSRC(NBANK), NNXT(NZONE+1), IZNXT(NBANK), LSDED(NBANK)

<. GEOMETRY .oiiiiiiiiciii s

[eXeXe)

real*8 SDA(NSDA), DALT(*), SZLAT(8,NLATT), CELSZ(6,*)

integer KZMAT(NZONE), KZREG(NZONE), KZDA(2,NZDA), KZAA(NZONE+1),
&  NKZAA(NZONE), KDALT(NLBZ), MLBZZ(NLBZ), LTYP(NLATT),

&  IPLAT(NLATT+1), KSLAT(*), KLATT(*), NVLAT(4,NLATT)

... MATERIAL DATA ..o

[eXeXe)]

real DENST(*)
integer INUCT(*), LPDEN(NMAT+1)

[eXeXe]
.
>
—
[l
-<

real RESP(NGROUP,NRESP), DNZON(NUC,NZONE)

rea*8 FLTR(NGROUP,NREG), RETR(NREG,NRESP), WCNTR(*),

&  WLEAK(NGROUP,NREG), RMIC(NGROUP,NREG,NUC,NEMIC),
&  RSTR(NGROUP,NSTAL), NCNTR(*)

rea*8 DNFLX(NGROUP,NREG,NUC)

real*8 NLEAK(NGROUP,NREG)

... WORKING AREA ..o,

. W(NBANK), DI(NBANK), DSDAO(NBANK),

K), DSDA2(NBANK), DSDA3(NBANK), DSDA4(NBANK),
, DSDAG(NBANK), DSDA7(NBANK), DSDAS(NBANK),
11(NBANK), D22(NBANK), DLOC1(NBANK),

), LLS(NBANK), KKSF(NZONE+1),
+1), IPZONE(NZONE+1)

100 continue
NZK =0

do 110 K =1, NZONE
if ( NFFL(K).ne.0

ZONE(1) =1

do 120 NK =1, NZK
IPZONE(NK+1) = IPZONE(NK) +
120 continue
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131: 196: MMAC(IBP(1),1) =0

132: *VOCL LOOP,NOVREC 197: 200 continue

133: do 130 NK =1, NZK 198: end if

134: KKSF(IKSF(NK)) = IPZONE(NK) - 1 199: 210 continue

135: 130 continue 200: C

136: do 1401 = 1, NFFL(NZONE+1) 201: C.... CALCULATE MAXIMUM SURFACE NUMBER OF ZONES ....................
137: KKSE(IZFFL(I)) = KKSF(IZFFL(1)) + 1 202: C

138: 203: MSF =0

139: 140 cf 204: do 220 NK =1, NZK

140: 205: K = JKSF(NK)

141: *VOCL 206: MSF = MAX(NKZAA(K),MSF)

142: , NFFL(NZONE+1) 207: 220 continue

143: = LSFFL(l) 208: C

144: = IZFFL(l) 209: C.... CALCULATE DISTANCES TO ZONE BOUNDARY .......cccccvvvernuneenn
145: 150 c 210: C

146: else 211: do 390 N =1, MSF

147: 212: C

148: 213: C.... GATHER DATA OF SURFACES ....

149: FFL(IKSF(NK)) 214: C

150: 160 continue 215: do 270 NK =1, NZK

151: KKK =0 216: KKSF(NK) =0

152: do 180 NK =1, NZK 217: K = JKSF(NK)

153: do 170 | = 1, NFFL(NZONE+1) 218: KK = NKZAA(K)

154: if (1ZFFL(]).eq.JKSF(NK) ) then 219: if (KK.ge.N ) then

155: KKK =KKK+1 220: LS = KZDA(1,KZAA(K)+N-1)

156: IBP(KKK) = LSFFL(l) :

157: IZT(KKK) = IZFFL(l) :C o = SIMPLE / ONE OF A BODY / LAST SURFACE OF A BODY
158: end if :

159: 170 continue
160: 180 continue :
161: end if ¥ G IDE OF A SURFACE (-) ... OUTSIDE

DA(2,KZAA(K)+N-1)

162: C

163: C...... LSG

164: C LSP

165: do 190 | =1, NFFL(NZONE+1) KSF

166: LSFFL(I) =1BP(l) KKSF(NK) =K

167: IZFFL(l) =1ZT(l) if (KSF.eq.1) then

168: X(I) = XXX(LSFFL(1)) do 230 | = IPZONE( E(NK+1) - 1
169: Y() = YYY(LSFFL(l) LLS() =LSG

170: Z() =ZZZ(LSFFL(l)) 1IZT(l) =LLG

171: Al(l) = AAA(LSFFL(l)) DSDAO(I) = SDA(LSP+1)
172: BI(I) = BBB(LSFFL(l)) = SDA(LSP+2)
173: CI(l) = CCC(LSFFL(l)) = SDA(LSP+3)
174: W(l) = WWW(LSFFL(I)) = SDA(LSP+4)
175: IGI(I) = IGG(LSFFL(I) = SDA(LSP+5)
176: DI(l) = DINF

177: DLOC1(l) =-DINF ( KSF.eq.2 .or. KSF.eq.5) then
178: DLOC2() =DINF do 240 | = IPZONE(NK), IPZONE(NK+1)
179: 190 continue LLS(l) =LSG

180: C 1IZT(l) =LLG

181: C DSDAO() = SDA(LSR
182: C PREPARE MACRO CROSS SECTION (TOTAL) : DSDAL(l) =SDA4

183: C .

184: do 210 NK =1, NZK

185: MAT = KZMAT(IKSF(NK))

186: if (MAT.gt.0) then

187: NN = IPZONE(NK+1) - IPZONE(NK)

188: if (JVMNT.ne.0 ) call VMNTO00( 9, 3)

189: call GETMAC( IRAND, NN, IBP(IPZONE(NK)), MAT, JEIGN, JDEBG, : =

190: & NBANK, MB, NUC, NSTAL, NSMAC, SMAC, LMAC, KMAC, 255: DSDAO(I)

191: & MMAC, NSMIC, SMIC, LMIC, SGTAL, LPDEN, INUCT, DENST, 256: DSDAL(l)

192: & NMAT, DSDAO, DSDA1, DSDA2, DSDA3, DSDA4, DSDA5 ) 257: DSDA2(I)

193: if (JVMNT.ne.0) call VMNT22( 9, 3) 258: DSDAS3(I)

194: else 259: DSDA4(l) = SDA(LSP+5)

195: do 200 | = IPZONE(NK), IPZONE(NK+1) - 1 260: DSDA5(I) = SDA(LSP+6)
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261:
262:
263:

301:
302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:

316:
317:
318:
319:
320:
321:
322:
323:

325:

. C

DSDA6(1)
continue

else if (KSF.eq.4 ) then

do 260 | = IPZONE(NK), IPZONE(NK+1) - 1
LLS(l) =LSG
1ZT(l) =LLG
= SDA(LSP+1)
= SDA(LSP+2)
= SDA(LSP+3)
= SDA(LSP+4)
= SDA(LSP+5)
= SDA(LSP+6)
= SDA(LSP+7)
= SDA(LSP+8)

= SDA(LSP+7)
250

do 280 | = 1, NFFL(NZONE+1)
D11(l) =-DINF
D22(l) = DINF
280 continue
KKK =1

290 KSF = KKSF(KKK)
do 300 NK = KKK, NZK
if (KKSF(NK).ne.KSF ) go to 310
300 continue
NK =NzZK+1

310 KKK2 =NK
C
c ... SLAB ........
C

if (KSF.eq.1) then
do 320 | = IPZONE(KKK), IPZONE(KKK2) - 1
DUV = DSDAO(I)*Al(l) + DSDAL(I)*BI(l) + DSDA2(I)*
& CI(l)
DUP = -(DSDAO()*X(1)+DSDAL(I)*Y (I)+DSDA2(1)*Z(1))
D1 = DSDA3(l) + DUP
D2 = DSDAA4() + DUP
if (DUV.ne.0.0) then
D1 = D1/DUV
D2 = D2/DUV
D11(l) = MIN(D1,D2)
D22(]) = MAX(D1,D2)

NEVER CROSSING CASE WITH BODY (1ZT(I)>0) .......
C (PARTICLE POSITION IS OUTSIDE OF SLAB)
*VOCL STMT,IF(0)
else if (1ZT(l).gt.0 ) then
if (D1*D2.ge.0.0 ) then
D11(l) = DINF

326:
327:
328:
329:
330:
331:
332:
333:
334:
335:
336:
337:
338:
339:
340:
341:

386:
387:
388:
389:
390:

C  SO*X**2 + S1*Y**2 + S2*Z**2
C S6*X +S7*Y +S8%7Z +S9
C

D22(l) =-DINF
end if
end if
320 continue
end if
C SPHERE ....ccocoiviinee

if (KSF.eq.2 ) then
do 330 | = IPZONE(KKK), IPZONE(KKK2) - 1

DPCX = X(I) - DSDAO(l)
DPCY = Y(l) - DSDA1())
DPCZ = Z(l) - DSDA2(l)
DVPC = Al(I)*DPCX + BI(I)*DPCY + CI(I)*DPCZ

DH = DSDAZ3(l) - DPCX*DPCX - DPCY*DPCY - DPCZ*DPCZ
DD =DVPC*DVPC + DH
if (DD.ge.0.0) then
D11(l) =-DVPC - SQRT(DD)
D22(l) =-D11(l) - 2.0D0*DVPC
else if (1ZT(l).gt.0) then

:C ... NEVER CROSSING CASE WITH BODY (IZT(I)>0) .......
. C (PARTICLE POSITION IS OUTSIDE OF SPHERE)

D11(l) = DINF
22(I) =-DINF

IPZONE(KKK2) - 1
DPCX
DPCY

4(1)*BI(l) + DSDA5(I)*

= DSDA3(I)*DPCX + DSDA4(1)*DPCY + DSDA5(I)*DPCZ

= AI(I)*DPCX + BI(I)*DPCY + CI(I)*DPCZ - DUV*DUPC

= DPCX**2 + DPCY**2 + DPCZ**2 - DSDAG6(l)

UPC**2

*DB - DA*DH

0.0.and.DD.ge.0.0 ) then

DDY = SQRT(DD)

D11(l) = (-DB-DD) /DA

D22(l) = (-DB+DD) /DA

else if (1ZT(l).gt.0) then
if (DH.ge.0.0) then

D11(l) = DINF

D22(1) = -04

.. QUADRATIC EXPRESSIO

if (KSF.eq.4) then
do 350 | = IPZONE(KKK), IPZONE(4
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391: *VOCL STMT,IF(50) 456: & CI(l)

392: if (DLOC2(1).gt.0 ) then 457: DB = DSDA3(l)

393: DRV1 = DSDAO(I)*Al(l) + DSDA3(I)*BI(l) + DSD 458: & - (DSDAO(I)*X(I)+DSDA1(1)*Y (1)+DSDA2(1)*Z(1))
394: & cI(l) 459: *VOCL STMT,IF(100)

395: DRV2 = DSDAL(l)*BI(l) + DSDA4(I)*CI(l) 460: if (DA.ne.0.0 ) then

396: = DSDA2(I)*CI(l) 461: DD =DBI/DA

397: = DSDAO(I)*X(l) + DSDA3(1)*Y(l) + DS 462: if ( DA.It.0.0 ) then

398: & 463: D11(l) =DD

399: 464: else

400: 465: D22(l) =DD

401: 466: end if

402: 467: *VOCL STMT,IF(0)

403: & 468: else if (1ZT(l).gt.0.and.DB.le.0.0 ) then
404: & 469: D11(l) = DINF

405: 470: D22(l) =-DINF

406: *VOCL ST 471: end if

407: i 472: 360 continue

408: 473: end if

409: 474: C

410: 475: KKK = KKK2

411: D11(l) = (-DB- 476: if ( KKK.le.NZK ) go to 290

412: D22(l) = (-DB+DH) /DA 477: C

413: 478: C

414: C ..o CONCAVE SURFACE (DA <0, 479: C ....... CALCULATE MINIMUM DISTANCE

415: 480: C

416: if ( DA.It.0.0 ) then 481: C

417: if (D22(1).gt.0.0.and.D: 482: C

418: & then 483: C

419: D11(l) =-DINF : C TERMINATION FOR COMBINATORIAL GEOMETRY (88/4/12)
420: else 1) (=KZDA(2,NK)) IS ASSIGNED SUCH AS;
421: D22(l) = DINF

422: end if C.AND.D.AND.E ) .AND. .NOT.(F.AND.G)
423: end if

424:

425: C ..o NO REAL ROOT, AND PARTICLE TRACK IS OUTSIDE OF SURF, =

426: = ACES COMPOSING A ZONE.
427: else if (1ZT(l).gt.0.and.DA.gt.0 ) then =

428: D11(l) = DINF

429: D22(l) =-DINF

430: end if

431:

432: C .o ONLY ONE REAL ROOT (DA = 0) LLS(l).gt.0.and.D22(1).ge.0.0 ) DI(l) =
433: *VOCL STMT,IF(0)

434: else 1).It.0.and.D11(l).ge.0.0 ) DI(l) =
435: if (DB.gt.0.0) then 1(1),D11(1))

436: D22(l) =-DC/(DB*2.0D0)

437: else if (DB.It.0.0 ) then : = MAX(DLOC1(1),D11(l))
438: D11(l) =-DC/(DB*2.0D0) : DLOC2(l) = MIN(DLOC2(l),D22(l))
439: : end if

440: C ............ NO ROOT, AND PARTICLE TRACK IS IN OUTSIDE OF THE SURFACE if (1ZT(l).eq.2) then

441: *VOCL STMT,IF(0) if (DLOC1(1).It.DLOC2(I

442: else if (1ZT(l).gt.0.and.DC.ge.0.0 ) then & = MIN(DI(1),DLQ

443: D11(l) = DINF DLOC1(l) =g

444; D22(l) =-DINF

445: end if

446: end if

447: end if

448: 350 continue

449: end if

450: C

451: C .... PLANE (HALF SPACE) ..... :

452: C 517: if (D11(l).ge.0.0 ) DI(l) =

453: if (KSF.eq.5) then 518: end if

454: do 360 | = IPZONE(KKK), IPZONE(KKK2) - 1 519: 380 continue

455: DA = DSDAO()*Al(l) + DSDAL(I)*BI(l) + DSDA2(I)* 520 end if
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521:
522:
523:

. C

. CHENDIF

C
390 continue
C
: C.... CHECK LOST PARTICLE ............
I} =0
do 400 | =1, NFFL(NZONE+1)
if (D DINF)II=11+1
400 con
C
C.. NUMBER OF FREE FLIGHT
= NCNTR(16) + NFFL(NZ
C
C/#IF PARA
*

write(IOW,*) ’ (|
NLOST =NLOST + 1l
ILOST =NDEAD
do 4101 = 1, NFFL(NZONE+1)
if ( DI(l).eq.DINF ) then
ILOST =ILOST +1
LSDED(ILOST) =LSFFL
IGI(1) =-IGI(1)
end if
410 continue
do 420 | = NDEAD + 1, ILOST
LL  =LSDED(l)

write(IOW,7000) XXX(LL), YYY(LL), ZZZ(LL), AAA(LL), BBB(LL),

& cCC(LL)

7000 format(/1X,’ X=",1P,E12.5, Y=",E12.5, Z=",E12.5,’ MU=,
& E12.5, ETA=",E12.5, XI=",E12.5)

420 continue

. CI#IF PARA(SX* CRAY)
: *  call MVPSYNC_UNLOCK(2)

ICLES ARE LOST I!*

. CIHENDIF
NDEAD =ILOST
C
C... DELETE LOST PARTICLES ................
C

ISAFE =0

*VOCL LOOP,NOVREC

do 430 1 = 1, NFFL(NZONE+1)

if (1GI(1).gt.0) then
ISAFE =ISAFE +1
LSFFL(ISAFE) = LSFFL(l)
IZFFL(ISAFE) = IZFFL(l)
DI(ISAFE) = DI(l)

end if

430 continue

do 440 K = 1, NZONE
NFFL(K) =0
440 continue
do 4501 =1, ISAFE
X(1) = XXX(LSFFL(1))
Y() =YYY(LSFFL(l))
Z(l) =ZZZ(LSFFL(l)

586:

450

460

470

Al(l) = AAA(LSFFL(1)
BI(I) = BBB(LSFFL(l))
CI(l) = CCC(LSFFL(l))
IGI(l) = IGG(LSFFL(I))
W(l) = WWW(LSFFL(l))
NFFL(IZFFL(I)) = NFFL(IZFFL(I)) + 1
continue
NFFL(NZONE+1) =ISAFE
KK =0
NzZK =0
do 470 K =1, NZONE
if ( NFFL(K).ne.0 ) then
NZK =NzZK+1
JKSF(NZK) =K
IPZONE(NZK) = KK + 1
do 460 | = 1, NFFL(NZONE+1)
if (1IZFFL(I).eq.K ) KK = KK + 1
continue
end if
continue
IPZONE(NZK+1) = NFFL(NZONE+1) + 1

end if

O00000

if

IBP(I) = 1/0 = COLLISION/ NON COLLISION

, MLBZZ,

X,Y,Z AlLBILCILR
if (JVMNT.ne.0 ) call VMNT:
if

,3)

... CALCULATE DISTANCE TO LATTICE FRAME & COORDINATES IN UPPER

/O = COLLISION/ NON COLLISION

ATE DISTANCE TO COLLISION POINT & COMPARE WITH DI(l)

(JHLAT.ne.0 ) then
ICOLS =0
call RANU2( IRAND, R, NFFL(NZO

500

510

: C

USE IZT AS COLLISIO

if ( KZMAT(JKSF(NK)).né
continue
NK  =NZK+1
KKK2 =NK

if (MAT.gt.0) then
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651:
652:
653:
654:
655:
656:
657:
658:
659:
660:
661:
662:
663:
664:
665:
666:
667:
668:
669:
670:
671:

673:
674:
675:
676:
677:
678:
679:
680:
681:
682:
683:
684:
685:
686:
687:
688:
689:
690:
691:
692:
693:
694:
695:
696:
697:
698:
699:
700:
701:
702:
703:
704:

706:
707:

709:
710:
711:
712:
713:

715:

do 520 | = IPZONE(KKK), IPZONE(KKK?2) - 1
C oo SMAC(IBP(1), MMAC(IBP(I),1),1) : TOTAL XSEC. .
D1 =-LOG(R(I)) /ISMAC(IBP(I), MMAC(IBP(I),1),LM
if ( DI(1).gt.D1 ) then
1IZT() =1
=D1
=|COLS +1
COLS+ICOLS) = LSFFL(l)

do 530 | = 1, NFFL(NZ
if (1ZT(l).eq.0) then

IZNN = IZFFL(l)

Cc
Cc .. IN THE CASE OF HEXAGO
C
if (LLS(l).ne.0 ) then
IZNN = LLS(l)
LEVL(LSFFL(l)) = LEVL(LSFFL(I)) -1
IZFFL() =LLS(l)
X(l) = DSDAO(l)
Y(I) =DSDAL(l)
Z(I) =DSDA2()
Al(l) = DSDA3(l)
BI() = DSDA4(l)
CI(l) = DSDAS5(1)
end if
C

INXT =INXT+1
LSSRC(NNXT(NZONE+1)+INXT) = LSFFL(l)
IZNXT(NNXT(NZONE+1)+INXT) = IZNN
end if
530 continue

*VOCL LOOP,SCALAR
do 540 | = 1, NFFL(NZONE+1)
if (1ZT(1).eq.0 ) NNXT(IZFFL(l)) = NNXT(IZFFL()) + 1
540 continue

C

NCOLS = NCOLS +ICOLS

NNXT(NZONE+1) = NNXT(NZONE+1) + INXT
C
C ---- NO-HEXAGONAL LATTICE
C

else
ICOLS =0

call RANU2( IRAND, R, NFFL(NZONE+1), ICON )

716: 560 MAT = KZMAT(IKSF(KKK))

717: do 570 NK = KKK, NZK

718: if (KZMAT(JKSF(NK)).ne.MAT ) go to 580

719: 570 continue

720: NK =NZK+1

721: 580 KKK2 =NK

722: C

723: if (MAT.gt.0) then

724: do 590 | = IPZONE(KKK), IPZONE(KKK2) - 1

725:

726: C oo SMAC(IBP(I),MMAC(IBP(l),1),1) : TOTAL XSEC. ....

727:

728: D1 =-LOG(R(I)) /SMAC(IBP(l), MMAC(IBP(I),1),LMAC(1))

729: if ( DI(1).gt.D1 ) then

730: 1IZT() =1

731: DI() =D1

732: ICOLS =ICOLS +1

733: LSCOL(NCOLS+ICOLS) = LSFFL(l)

734: end if

735: 590 continue

736: end if

737: KKK = KKK2

738: if ( KKK.le.NZK ) go to 560

739: C

740: C .... SEND UNCOLLIDED PARTICLES TO SEARCH STACK ............
C

NFFL(NZONE+1)

) then

T+ 1

ZONE+1)+INXT) = LSFFL(l)
NE+1)+INXT) = IZFFL(l)

0 continue

do 610 | = 1, NFFL(
if (1ZT(1).q.0 ) NNX
continue

= NNXT(IZFFL(l)) + 1

OLS =NCOLS +ICOLS
T(NZONE+1) = NNXT(NZONE+1) + INXT

" NFFL(NZONE+1)
XXX(LSFFL(I) = X(I) + Al(1)*DI(l)
YYY(LSFFL(I)) = Y(I) + BI()*DI(l)
ZZZ(LSFFL(l)) = Z(l) + CI(I)*DI(l)

.... DI(l) -> W * DI for used

DI(l) =DI(1)M
620 continyg

C P1T=1, NFFL(NZONE
C  USE IZT AS COLLISION FLAG ! (IZT = 1/0 = COLISION/NO COLISION) 775: LS(l) = MMAC(LSFFL(l),
@ 776: if (JTLLT.eq.0) IZT() =K
do 550 | = 1, NFFL(NZONE+1) 777: 630 continue
1ZT(l) =0 778: C
550 continue 779: if (JTLLT.ne.0) then
KKK =1 780: do 640 | = 1, NFFL(NZONE+1)
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781: IZT(l) = IBREG(LSFFL(I))
782: 640 continue

783: end if

784: C

785: JREGN =1

786: JZONE =1

787:
788:
789:
790:
791:
792:
793:
794:
795:
796: .
797: Com - -
798:
799: NFFL(I) =0
800: 650 continue
801: return

802: end

T.ne.0 ) call VMNTOO( 10, 3)
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22:
23:
24:

25:

*
*
*
*
*
*
*
*
*
-k
*
*
*
*
*
*
*
*

R0 R0 Ro Ro Ro Ro R0 R0 R0 R0 R0 Ro Ro Ro R0 R0 R0 R0 RO RO Ro Ro RO RO R0 R0 RO Ro Ro

XXX, YYY, ZzzZ, AAA,BBB, CCC, WWW,

KKP, 1ZZ, EEE, IGG, TTT,

ITT, LEVL, LZZ, LPOS, LCRS, KLSF,

IBSPC, IBREG, SMAC, LMAC, KMAC, MMAC, SMIC,
LMIC, SGTAL, KSPI, DBNK, KDBNK, MDBNK, IBNK,
KIBNK, MIBNK, LPDEN, INUCT, DENST, DNFLX,
LPDNP, IATMT, DNSTP, LSFFL, NFFL, IZFFL,
LSCOL, LSCLP, LSSRC, NNXT, IZNXT, LSDED, SDA,
KZMAT, KZREG, KSPSU, KTCSP, KZDA, KZAA, DALT,
KDALT, NVLAT, SZLAT, IPLAT, IPCEL, KSLAT, LTYP,
MLBZZ, KZLBZ, KCELL, ICTYP, KLATT, CELSZ, PNND,
KNND, PPPF, KPPF ,JDTRG, IDTAL, JTEVE,LTEVE,
KTEVE, NTEVE, PSALP, PSXYZ, DTALY, RESP, FLTR,
RETR, RMIC, RSTR, TFLH, NCNTR, WCNTR,
DNZON, LEMIC, TIMEB, NMKREG, MKREG,

NTSRF, KTSRF, ITSRF, IDSRF, ANGLB, NANGLE,
ENGYB, DNFLXSM, RMICSM, ! sc-mtx

CX, KLIB1, KLIB2, XLIB1,

XLIB2, ! sc-mtx

CXP, KLBP1, KLBP2, XLBP2,

X, Y, Z A, Bl Cl, W,

DI, IGI, IBP, IFC,

R, DLOC1, DLOC2, IKL, IKL2, XUP, YUP,

ZUP, AUP, BUP, CUP, IRG, TI, VI,

ISTG, ILUP, ILST, XYZ1, ABC1, XYZ2, ABC2,

DDI, IBPO, IBP1, IBP2, KPLT, JKSF, SMCW,
IWKF1, WKF1, ! sc-mtx
MZONE,

STOTP, SNUFP, SLOSP, ! pert

C

: C

include '../shared/INC/_SIZES’

include '../shared/INC/_PGEOM’
include 'INC/_CXSEC’
include 'INC/_FLAGS’
include "../shared/IN

C/#IF ARGSAVE 59: & SMICP, SMACP, ! pert
subroutine FLIONO(IOW, 60: & NPTDS, WWD, JPTTR, JPTNU, NPTCS, WWR, MAXDA, ! pert
N NDEAD,NCOLS,NCOLP,NLOST, 61: & DELA, ! pert
N NKTCSP,MB,NSMAC,NSMIC,NEMIC,NEVENT, 62: & WWT,NUCPT,MNUC, NGSP, WSC, NORDDS, ! pert
B XXX,YYY,ZZZ,AAA,BBB,CCC,WWW,KKP,IZZ,EEE,IGG, 63: & RNU, NEBEF, WCBEF, ! b-eff
B LPOS,LCRS,KLSF,IBSPC,IBREG,SMAC,LMAC,KMA 64: & NSMICPN, NUC_MAX, SMICPN, NATMT, MNUCPN,
B KSPI,_DBNK,KDBNK,MDBNK, IBNK, KIBNK,MIBNK c
M JNUCT ,DENST ,DNFLX, LPDNP ,IAT! 65: & LPIDPN, IZTBPN, DNSTPN, MNEUTPN, NNCSTPN,
S FL ,IZFFL, c
S CLP, LSSRC ,NNXT ,IZNXT , 66: & INCSTPN, NMTMPN, MTMPN, NSTALY, NTCUT, WTCUT, ! ph-nu
G , [
G 67: & CXPN, KLBPN1, KLBPN2, XLBPN1, KPNFG, ! ph-nu
G LATT ,CELSZ , c
G 68: & NPTBE, WWLD) ! lambda
T 69: C/HENDIF
T 70: C=<MVP>
T 71: CPURPOSE: FREE-FLIGHT OF ONE-ZONE LOGIC
& 72: C CALLED IN: ACTION
T 73: C CALLS: GETMAC,LFRAME,TALLY, RANU2 VMNTRO,VMNTR1,VMNTR2
74: C
& 75: C
* & 76: C
77. C ===INTER-STACK DATA FLOW ===
& CXP, KLBP1, KLBP2, XLBP, 78: C
79: C Free-Flight Stack -------- +-----> Next-Zone-Search Stack
* & NSMICPN, NUC_MA JZFFL,NFFL) | (LSSRC,IZNXT,NNXT)
+-----> Collision Stack
* & LPIDPN, IZTBPN, DNSTRR, MNEUTPN, NNCSTP (LSCOL,NCOLS)
(LSCLP,NCOLP)
& INCSTPN, NMTMPN, MTMPN, NSTALY, NTCUT, WTCUN;IBEEREDAENY = 84 C/ASUEEN [) +----- > Dead Particle Stack
(LSDED,NDEAD)
* & CXPN, KLBPN1, KLBPN2, XLBPN1, KPNFG) ! ph-nu UPDATED ===
. CHELSE (XXX,YYY,ZZZ) S
subroutine FLIONE( IOW, NDEAD, NCOLS, NCOLP, NLOST, (AAA,BBB,CCC) : (Hex-lattice or overlapping frame)
& NKTCSP, MB, NSMAC, NSMIC, NEMIC, NEVENT, . C i ttice or overlapping frame)

or overlapping frame)

include 'IN€/_NGPS’

include ’

real

kKA EEIIKFFEEIIIKAK

*8 AAA(NBANK), BBB(NB
EEE(NBANK)
real WWW(NBANK)
real*8 TTT(NBANK)
integer ITT(NBANK)
integer KKP(NBANK)
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[eXeXe]

. C

. C

. C

. C

. C

. C

integer 1ZZ(NBANK), IGG(NBANK), LEVL(NBANK), 185 integer KLBPN1(NUCPNI,16), KLBPN2(NUCPNI,NMTPN,13) ! ph-nuc-3

& LPOS(NBANK,NEST), LCRS(NBANK,NEST), K 186: C
& 187: C *** TALLY
real SMAC(NBANK,MB,NSMAC), SMIC(NBANK,NUC,NSM 188: C

& SGTAL(NBANK,NSTAL)
integer IBSPC(NBANK,0:NEST)
integer IBREG(NBANK)

189: integer IDTRG(NREG,*), JTEVE(NTEVE), LTEVE(NTEVE+1), KTEVE(*)
190: real PSALP(NREG)

191: real*8 PSXYZ(3)

192: integer IDTAL(*)

193: real*8 DTALY (*)

NK,NUC_MAX,3) !b-eff, 195:  real RESP(NGROUP,NRESP), DNZON(NUC,NZONE,2)

196:  real*8 FLTR(NGROUP,NREG), RETR(NREG,NRESP),

1972 &  RMIC(NGROUP,NREG,NUC,NEMIC), RSTR(NGROUP,NSTAL)
198:  real*8 WCNTR(NEVENT,KPLIM), NCNTR(NEVENT,KPLIM)

199:  real*8 DNFLX(NGROUP,NREG,NUC)

200:  real*8 TFLH(KPLIM)

201: real*8 NTCUT(NGROUP,NREG), WTCUT(NGROUP,NREG) ! ph-nuc-3

203: real TIMEB(NTIME+1)
204: integer MKREG(NREG,2)

: C** STACKS 205: integer INCSTPN(NSTALY,2), MTMPN(NMTMPN) ! ph-nuc-3
206: C
integer LSFFL(NBANK), NFFL(NZONE+1), IZF 207: C
integer LSSRC(NBANK), NNXT(NZONE+ 208: C ... Tally surface ................
integer LSCOL(NBANK) : C
integer LSCLP(NBANK) TSRF(2,*), ITSRF(NTSRF+1,2), IDSRF(NTSRF)
integer LSDED(NBANK) C
C
. C ¥ GEOMETRY C
real*8 SDA(NSDA), DALT(*), SZLAT(8,NLATT), CELSZ(6,*)
integer KZMAT(NZONE,2), KZREG(NZONE), KZDA(2,NZDA), KZAANNZO
integer KCELL(NZONE), ICTYP(NCELL), NVLAT(4,*)
integer KDALT(NLBZ), MLBZZ(NLBZ), LTYP(NLATT)
integer IPLAT(NLATT+1), IPCEL(NCELL), KLATT(*), KSLAT(¥) real*8 WCBEF(NE | b-eff
integer KSPSU(NUNV,0:NSPACE), KTCSP(NKTCSP)
C ... scattering matrix ...
C ... Nearest Neighbour Distribution for STGM region. real ENGYB(*) I sc-mtx
C al*8 DNFLXSM(*), RMICSM I sc-mtx
real PNND(NPNND)
integer KNND(NPNND) KING AREA
C rrays may be available for any condition.
C ... Partial Packing Fraction for STGM-region
C
real PPPF(NPPPF)
integer KPPF(NPPPF) , DLOC2(NBANK)
real R(3*NBANK)
: C** MATERIAL DATA integer IGI(NBANK), IBP(NBANK), IFC(NBANK)
integer IRG(NBANK), IKL(NBANK), IKL2(NB4
real DENST(*), DNSTP(*) integer ILST(NBANK)
real DNSTPN(NUCPNA) ! ph-nuc-3
integer NATMT(NPATOM), MNUCPN(NMAT+1), IZTBPN(NUCPNA), ! ph-nuc-3 :C o USED FOR HEXAGQ4a region ...
& LPIDPN(NUCPNA), MNEUTPN(NUCPNA) ! ph-nuc-3 <
integer INUCT(*), LPDEN(NMAT+1), IATMT(*), LPDNP(NMAT+1)
C
C **** CROSS SECTION & POINTERS
C :
real CX(MCX), XLIBL(NUC,11) : BUNBANK)
real XLIB2(NUC,NMT,4) I sc-mtx : BPO(NBANK), IBP
integer KLIB1(NUC,31), KLIB2(NUC,NMT,21) 244: imMeger KPLT(NLBZ+1)
C 245: integer JKSF(NLBZ)
real CXP(MCXP) 246: real*8 XYZ1(NBANK,3), ABC1(NB
integer KLBP1(NPATOM,20), KLBP2(NPATOM,NMTP,6) 247: real*8 XYZ2(NBANK,3), ABC2(NBAN
real XLBP2(NPATOM,NMTP,2) 248: real*8 DDI(NBANK)

real CXPN(MCXPN), XLBPN1(NUCPNI,6) I ph-nuc-3 249: C
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308:
309:
310:
311:
312:

314:

C

:C o only for time depende case ...
C
C

Cc
C
. C
: integer MNUC(NMAT)
C
C
Cc

. c+beff2

: ¢ ..local variables ...
. c-beff2

. C

: C*** | OCAL ARRAY
. C

o000 O

real SMCW(NBANK,NSMIC)

real*8 TI(NBANK), VI(NBANK)

..... working area
real*8 STOTP(NBANK),SNUFP(
real*8 WWLD(NBANK)

real*8 DDE, VWV

integer IPZZ(2)

integer IKSORT(KPLIM+1), KSORT(KPLIM)

**x% constants

real*8 SMALL
parameter( SMALL =1.0D-35)

--- light speed --- (cm/s)

OO0

real*8 CLIGHT
parameter( CLIGHT =2.99792458D10 )

--- neutron mass --- (gram)

[eXeXe]

real*8 NMASS
parameter( NMASS = 1.6749286D-24)

---erg/ eV --- electron charge

[eXeXe)

real*8 EECHRG
parameter( EECHRG =1.60217733D-12)

--- neutron’'s mc**2 in eV

OO0

real*8 MC2
parameter( MC2 = NMASS*CLIGHT**2/EECHRG )

... statement functions ...

[eXeXe]

315:

316:

: C
318:
319:
320:
321:

ok X X X X XY OO

. C
1 C.... GATHER BANK POINTER ......cccceoiiiiiiiniiiiiciiiciceies

include '../shared/INC/_PMLATT’
include '../shared/INC/_SFLATT’

if (JVMNT.ne.0 ) call VMNTR1( 3, NFFL(MZONE) )

JJINND =0
if (MAT.It.0 ) then

icle species if necessary

a base material

if (ISLATT(MAT).and.LTYP(LATTN
MAT = KZMAT(MZONE,2)
JIINND =1

,CUP

C/#IF ARGSAVE
*  return
entry  FLIONE( MZONE,
W X Y ,z Al Bl [ClI ,
w w DI |Gl ,BP |IFC ,R ,DLOC1,
W DLOC2, IKL,IKL2 ,XUP ,YUP ,ZUP ,AUP ,BUP
W IRG, TI, VI, ISTG, ILUP, ILST,
w XYZ1, ABC1, XYZ2, ABC2,
W DDI, IBPO, IBP1, IBP2, KPLT, JKSF, SMCW, IWKF1, WKF1,
I C##<2007/03/14:PN3:
©* & RNU)
I CHH>
. C/I#ENDIF

article species problem

BORT(1),
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380:
381:
382:
383:
384:
385:
386:
387:
388:
389:
390:
391:
392:
393:
394:
395:
396:

OO0 00000

Oo0o00o0

else
write(IOW,"(1X,AA,I5,A,216,A,16)’)
"XXX(FLIONE) Program error ? Invalid zone ',
" MZONE=', MZONE, ' KZMAT(MZONE,*) ’,

KZMAT(MZONE,1), KZMAT(MZONE,2), ' LTYP ',
LTYP(LATTNM(MAT))

R0 R0 Ro Ro

if (IKPID.eq.KPNEUT ) then
if (JVMNT.ne.0 ) call VMNTO
if (JVMNT.ne.0) call VMN

call GETMAC( IRAND, NM, IBP , MAT, JEIGN, JAMXC,
JDEBG, NBANK, EEE, MB, NUC, NSTAL, NSMAC, SM
LMAC, KMAC, MMAC, NSMIC, SMIC, LMIC, KSPI, LPDE
INUCT, DENST, NMAT, NMT, CX, MCX, KLIB1, KLIB2,
XLIB1, IFC, X, Y, Z, Al, Bl, Cl, DI, R, SMCW )
if( JPERT.ne.0 .and. JPTMP.ne.0 ) then
call GMACPT( IRAND, INEUT, IBP, MAT, JEIGN, JDEBG, NBANK,
MB, NUC, NSTAL, NSMAC, SMAC, LMAC, KMAC, MMAC,
NSMIC, SMIC, LMIC, SGTAL, LPDEN, INUCT, DENST, NMAT,
IFC, R, X, Y, Z, Al,
SMICP, SMACP, STOTP, SNUFP, SLOSP )

R0 R R0 Ro

R0 Ro Ro Ro

else
call GETMAC( IRAND, NM, IBP(KK), MAT, JEIGN, JAMXC,
JDEBG, NBANK, EEE, MB, NUC, NSTAL, NSMAC, SMAC,
LMAC, KMAC, MMAC, NSMIC, SMIC, LMIC, KSPI, LPDEN,
INUCT, DENST, NMAT, NMT, CX, MCX, KLIB1, KLIB2,
XLIB1, IFC, X, Y, Z, Al, BI, CI, DI, R, SMCW )

R0 Ro Ro Ro

end if
if (JVMNT.ne.0) call VMNT22( 9, 3)
...... PHOTONS ...
else if (IKPID.eq.KPPHOT ) then

if (JVMNT.ne.0 ) call VMNTO00( 9, 3)
if (JVMNT.ne.0 ) call VMNTR1( 9, NM )
if (JPHNU.eq.0 ) then
call GTMACP( IRAND, NM, IBP(KK), MAT, JAMXC, JDEBG,
NBANK, EEE, MB, NUC, NSTAL, NSMAC, SMAC, LMAC,
KMAC, MMAC, NSMIC, SMIC, KSPI, LPDNP, IATMT,
DNSTP, NMAT, NPATOM, NMTP, CXP, MCXP, KLBP1,
KLBP2, XLBP2, IFC, R, X, Y, Al, BI, CI, LMIC)
else !ph-nuc-3 >>
call GTMACPN( IRAND, NM, IBP(KK), MAT, JAMXC, JDEBG,
NBANK, EEE, MB, NUC, NSTAL, NSMAC, SMAC, LMAC,
KMAC, MMAC, NSMIC, SMIC, KSPI, LPDNP, IATMT,
NATMT, DNSTP, NMAT, NPATOM, NMTP, CXP, MCXP,

R0 R0 Ro Ro

R0 Ro Ro

R0 R0 R0 Ro Ro

[eXeXe)

110

: C

KLBP1, KLBP2, XLBP2, NUCPN, NUCPNA, NUC_MAX,

NSMICPN, SMICPN, MNUCPN, IZTBPN, LPI

DPN,

DNSTPN, EBOTLPN, CXPN, MCXPN, KLBPN1, KLBPN2,

XLBPN1, NUCPNI, NMTPN, RNU, IFC, R, X,
BI, CI, SMCW)

end if ! ph-nuc-3 <<

if (JVMNT.ne.0 ) call VMNT22( 9, 3)

. 2??

else
write(IOW,"(1X,A A, 16)’)
"XXX(FLIONE) Program error: Particle other than’,
" neutron/photon is not supported!!! IKPID=", IKPID
stop 666
end if
continue

else

120

*VOCL LOOP,NOVREC

do 120 | = 1, NFFL(MZONE)
MMAC(IBP(1),1) =0
continue

end if

130

[eXeXe)

*

do 1301 =1, NF

VOCL LOOP,NOVREC

Y, Al,

(IFC,R, X, Y, Z & Al ARE FREE TO USE HEREAFTER)

ISTANCES TO ZONE BOUNDARY .........

LOOP,NO

X(I) = XXX(IBP(
Y(I) =YYY(BP())
z() =Zzzz(IBP(l))
Al(ly = AAA(IBP(I))
BI(l) = BBB(IBP(I)
= CCC(IBP(l))
= WWW(IBP(I))

continue
.... distance to current zone boundary ....

for matrix zone of STG regio
is that to STG region bg
but in DFRAME.
must be treg

X,Y,Z, Al BICIE
DUMMY1, DINF, DEF

.. "lost" particle index to "1"

do 140 1 = 1, NFFL(MZONE)

ation of DLOC1,DLOC?2 is moved into SPEAR1)

E), NBANK, JSS,
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574:

00000

[eXe]

%

o000 000

[eXeXeXe)

if ( DI(l).eq.DINF ) then
ILST()=1
end if
140 continue
end if

(DLQC1 and DLOC?2 are free to use hereafter )
lattice frame boundary ....

.and.JHLAT.ne.0 ) then
ZONE).gt.0.and.ICTYP(

.eq.2) then

MLBZZ, X, Y, Z, Al, BI, CI, R)
. IFC(I) = N/O

= cross the outer fram
........... DI(l) may have been change

VOCL LOOP,NOVREC
do 150 | = 1, NFFL(MZONE)

.... this case moves only one upper lattice level
ILUP(l) = LEVL(IBP(l)) - 1
... lost in frame distance calculation

if ( DI(1).eq.DINF ) then
ILST(l) = ILST(l) + 2
end if
150 continue
if (JVMNT.ne.0 ) call VMNT22( 11, 3)
end if

... distance to frames until current lattice level is

calculated if flight path count is zero.

IHF =1
KK =0

: *VOCL LOOP,NOVREC

do 160 | = 1, NFFL(MZONE)

IFC(l) =0

if (IBNK(IBP(I),KIBNK(5)).eq.0 ) then
KK =KK+1

end if

160 continue
if (KK.gt.0 ) then
if (JVMNT.ne.0 ) call VMNTOO( 11, 3)
if (JVMNT.ne.0 ) call VMNTR1( 11, NFFL(MZONE) )
call DFRAME(IOW,MZONE,NFFL(MZONE),JDEBG,

N NBANK,NEST,NLATT,NLBZ,

N NZONE, DINF, DEPS,

| X,Y,Z,AlLBI,CLIBP,

(6] DI,IFC,XUP,YUP,ZUP ,AUP,BUP,CUP,ILUP, ILST,

else if ( JFISX.ne.0.and.(KCELL(MZONE).gt.0.0r.JJJNND.gt.0) ) then

575: B LEVL, LZZ, LPOS, LCRS,

576: B DBNK,KDBNK,MDBNK, IBNK, KIBNK,MIBNK,
577: G KZMAT, KZDA, KZAA, SDA, KCELL,

578: G KDALT, DALT , NVLAT, SZLAT, CELSZ, IPLAT,
579: G KLATT, KSLAT, LTYP, MLBZZ, KZLBZ,

580: w KPLT, JKSF, IBPO, IBP1, IBP2,

581: W XYZ1(1,1),XYZ1(1,2),XYZ1(1,3),

582: W ABC1(1,1),ABC1(1,2),ABC1(1,3),

583: W XYZ2(1,1),XYZ2(1,2),XYZ2(1,3),

584: W ABC2(1,1),ABC2(1,2),ABC2(1,3),

585: w DDI, IKL, IKL2, DLOC1, DLOC2)

586: if (JVMNT.ne.0 ) call VMNT22( 11, 3)

587: end if

588: C

589: C ... get frame distance and upper level postion etc. from
590: C banked data

591: C

592: if (NFFL(MZONE)-KK.gt.0 ) then

593: *VOCL LOOP,NOVREC

594: do 170 1 = 1, NFFL(MZONE)

595: KL = IBNK(IBP(I),KIBNK(6)+LEVL(IBP(I))-1)
596: Kl = KDBNK(4) + KL - 1

597: DDDD = DBNK(IBP(I),KI)

598: if ( IBNK(IBP(1),KIBNK(5)).ne.0.and.DDDD.It.DI(l) ) then

IFC(l) = LZZ(IBP(l),KL)
UP(l) =KL - 1

= KDBNK(6) + 6*(KL-1)
= DBNK(IBP(l),K6+3)

DI(l)
end if
continue

=DDDD

if (MAT.gt.0 ) then
do 180 | = 1, NFFL(MZONE)

... Negative or zero total xse,
treat it as lost.

P(1),1),LMAC(1)).le.0.g

631:
632:

633:

634:

635: 1l =0

636: do 1901 =1, ISAFE

637: if (ILST(I).ne.0) Il =11+ 1

638: 190 continue
639: C
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640: if (11.gt.0 ) then
641:
642:
643:
644:
645:
646:
647:
648:
649:
650:
651:
652:
653:
654:
655:
656:
657:
658:
659:
660:
661:
662:
663:
664:
665:
666:
667:
668:
669:
670:
671:
672:
673:
674:
675:
676:
677:
678:
679:
680:
681:
682:
683:
684:
685:
686:
687:
688:
689:
690:
691:
692:
693:
694:
695:
696:
697:
698:
699:
700:
701:
702:

704:

CI#IF PARA(SX* CRAY)
*  call MVPSYNC_LOCK(2)
CI#ENDIF

write(IOW,(/1X,A,I5,A,15)") ' (FLIONE) ’, Il,

&

200
C

&

C
210
C
7000
&
7020
&
&

do 210 | = NDEAD + 1, ILOST

icles are LOST ! in ZONE ’, MZONE

, NFFL(MZONE)
P(D)

= IBPI

=0 !ph-nuc-3
=0 !ph-nuc-3
=0 !ph-nuc-3
! ph-nuc-3

if (JPHNU.
end if
continue

LL  =LSDED(l)
write(IOW,7000) XXX(LL), Y
CCC(LL), KLSF(LL), LL

if (MAT.gt.0.and.SMAC(LL,MMAC(LL,1),LMAC(1)).le.0.0) then
write(IOW,7020) SMAC(LL,MMAC(LL,1),LMAC(1)), EEE(LL)
end if

continue

format(1X,’ X=",1P,E12.5," Y=",E12.5,’ Z=",E12.5, MU=",E12.5,
"ETA=",E12.5, XI=",E12.5, SURFACE=",15," NO.=",16)
format(1X,
' ** Non-positive total cross section for the particle’
," above : SIG-T =",E12.5, Energy ',E12.5)

c
CI#IF PARA(SX* CRAY)
*  call MVPSYNC_UNLOCK(2)

C/HENDIF
C
NDEAD =ILOST
C
C... Delete lost particles ................

ISAFE =0

*VOCL LOOP,NOVREC

do 220 | = 1, NFFL(MZONE)

if (ILST(l).eq.0) then

ISAFE =ISAFE + 1

IBP(ISAFE) = IBP(l)

DI(ISAFE) = DI(I)

IKL2(ISAFE) = IKL2(l)

if (IHF.ne.0 ) then
ILUP(ISAFE) = ILUP(l)
IFC(ISAFE) = IFC(l)
XUP(ISAFE) = XUP()
YUP(ISAFE) = YUP(l)
ZUP(ISAFE) = ZUP(l)
AUP(ISAFE) = AUP(l)
BUP(ISAFE) = BUP(l)
CUP(ISAFE) = CUP(l)

705: end if

706: end if

707: 220 continue

708: C

709: C..... GATHER UNLOST PARTICLES AGAIN .........
710: C

711: do 2301 =1, ISAFE

712: X(I) = XXX(IBP(I))

713: Y() = YYY(IBP(I)

714: Z() =2zzz(IBP(l)

715: Al(l) = AAA(IBP(I))

716: BI(I) =BBB(IBP(l))

717: CI(l) = CCC(IBP(l))

718: IGI(I) = IGG(IBP(l))

719: W(l) = WWW(IBP(l))

720: 230 continue

721: C

722: C ....relocate particle species boundary ....
723: C

724: call KPSORT( KKP, NBANK, KPLIM, IBP, ISAFE, KS, KSORT(1),
725: & IKSORT(1), IFC)

726: C

727: end if

728:

Nearest Neighbou

JJINND.ne.0 ) then
T = LATTNM(KZMAT(MZONE,1))
= ISAFE

cell buffer zone of STG cell region) is returned
position in STG lattice) is returned
distance to STG is smaller than DI(l)

XUP,
case.

&
&
&
&

IFC(l) = ISTG(I)
765: AUP(l) = Al(l)
766: BUP(l) =BI(l)
767: CUP(l) =CI(l)
768: ILUP(l) = LEVL(IBP(I))
769: end if
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770: 250 continue 835: KD6 = KDBNK(6)

771 end if 836: DDDD = DBNK(IBP(I),KD4)

772: C 837: DAAA = DBNK(IBP(I),KD6+3)

773: C 838: DBBB = DBNK(IBP(I),KD6+4)

774: C ============= 839: DCCC = DBNK(IBP(I),KD6+5)

775: C Sample flight distance on DLOC1 840: DXXX = DBNK(IBP(I),KD6) - DDDD*DAAA

776: C and save path stretching factor on DLOC?2 if necessary 841: DYYY = DBNK(IBP(I),KD6+1) - DDDD*DBBB

777: C 842: DzzZZ = DBNK(IBP(l),KD6+2) - DDDD*DCCC

778: C 843: end if

779: 844: end if

780: C 845: C

781: C .. 846: DLL =

782: C 847: & SQRT((DXXX-PSXYZ(1))*2+(DYYY-PSXYZ(2))**2
783: 848: & +(DZZZ-PSXYZ(3))**2)

784: 849: DOO =0.0D0

785: 850: if (DLL.ne.0.0DO0 ) then

786: & .or. 851: DOO =

787 & ALP(KZREG(MZONE)).eq.0.0) ) 852: & (DAAA*(DXXX-PSXYZ(1))+DBBB*(DYYY-PSXYZ(2))
788: & 853: & +DCCC*(DZZZ-PSXYZ(3))) /DLL

789: 854: end if

790: 855: DOO =PSALP(IRG1)*DOO

791: JEXP =1 856: if (ABS(DOO).gt.1.0D0 ) DOO = SIGN(0.99999D0,DO0)
792: end if 857:

793: C 858: C/#IF .NOT.SSL2

794: call RANU2( IRAND, R, ISAFE, | 850: DLOC1(l) =-LOG(R(I)+SMALL)/

795: C SMAC(IBP(l), MMAC(IBP(l),1),LMAC(1)) /(1.0D0-DOO)
796: C ...no PATH-STRETCHING in this C

797: C =-LOG(R(l)) /

798: if (JEXP.eq.0 ) then C(IBP(I),MMAC(IBP(I),1),LMAC(1)) /(1.0D0-DOO)
799: *VOCL LOOP,NOVREC :

800: do 2601 =1, ISAFE ¥ . UND )

801: C/#IF .NOT.SSL2 ) DLOC1(l) = DAJUST

802: DLOC1(l) =-LOG(R(I)+SMALL)/

803: & SMAC(IBP(1), MMAC(IBP(I),1),LMAC(1)) DLOC2(1)

804: CHHELSE 270 continue

805: DLOC1(l) =-LOG(R(l))/ end if

806: & SMAC(IBP(I), MMAC(IBP(I),1),LMAC(1))

807: C/HENDIF

808: C/#IF .NOT.RANDOM( BOUND )

809: if (DLOC1(l).le.0.0 ) DLOC1(l) = DAJUST
810: C/#ENDIF

811: 260 continue

store IBNK(*,KIBNK(5)) for surface crossing tally

812: C

813: C ... PATH-STRETCHING is necessary

814: C

815: else C

816: *VOCL LOOP,NOVREC C

817: do 2701 =1, ISAFE : C

818: C C  and send particles to stacks etc.

819: C ... IBREG is always set (from Jan 2000) : C

820: IRG1 =IBREG(IBP(l)) : C  X)Y,ZAIBICl may be changed

821: C : C

822: C ... get absolute (level 0) coordinates. . C

823: C (assuming JFISX>0 for path stretching) =

824: C

825: DXXX = X(I)

826: DYYY =Y(l) : BANK,NZONE, DI}
827: Dzzz =2Z(l) 892:

828: DAAA = AI() 893: NUNV, NSPACE]

829: DBBB =BI(l) 894: N NEST,NEVENT,N

830: DCCC =CI(l) 895: & X, Y, Z, Al

831: if (JLATT.gt.0) then 896: & w, DI, IGIl, IBP,

832: LVL = LEVL(IBP(l)) 897: & DLOC1, DLOC2, IKL, ZUP,
833: if (LVL.gt.0) then 898: & AUP, BUP, CUP, TILVI, IS
834: KD4 = KDBNK(4) 899: & KSORT(1),IKSORT(1),KS,
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900: B KKP, 12z, EEE, TTT, ITT, LEVL, 965: & * DI(I)*>RHO*SMIC(IBP(I),KN,LMIC(1))
901: B LPOS, IBSPC,IBREG, 966: end do

902: B DBNK,KDBNK,MDBNK, IBNK, KIBNK,MIBNK, 967:

903: S LSCOL, LSCLP, LSSRC, NNXT, IZNXT, 968: end do

904: S LSDED, 969: else if (MM.It.0 ) then

905: G KZREG,KSPSU,KTCSP, 970: write(6,*) * XXX(FLIONE) MM less than 0 in ’,
906: T TFLH ,NCNTR, WCNTR, 971: & 'pertrubation calculation. MM="MM
907: & EG, IGG, NTCUT, WTCUT, KPNFG) ! p| 972: stop

908: C 973: end if

909: C 974:

910: C.. ICLES TO NEXT POINTS AN RDINATES IN BANK ... 975: do IPT =1, NPTCS

911: C 976: ¢ DLTO1 = dble(JPTTR(KZREG(MZONE),NPTDS+IPT))
912: C 977: DLTO1 = dble(JPTTR(IREG,NPTDS+IPT))
913: *VOCL L 978: DELAL = dble(DELA(1,NPTDS+IPT))
914: do 29 979: WWR(IBP(1),IPT) =

915: 980: & WWR(IBP(I),IPT)*exp(-DSMAC*DELA1*DLTO01)
916: 981: do ISP =0, NGSP

917: 982: WSC(IBP(I),ISP,IPT) =

918: 983: & WSC(IBP(l),ISP,IPT)*exp(-DSMAC*DELA1*DLT01)
919: 290 continue 984: end do

920: if(JPERT.ne.0 ) then 985: end do

921: do 2911 =1, ISAFE 986:

922: ¢ 987: end if

923: ¢ 988:

924: ¢ TEMPERATURE 989: 291 continue

925: ¢ 990: end if

926: if(JPTMP.ne.0 ) then 991: c+beff2

927: WWT(IBP(1),1) = WWT(IBP(I),1) 992: i

928: & DI(I)*SMACP(IBP(I), MMAC(IBP(I),1),LMAC(1))

929: WWT(IBP(1),3) = WWT(IBP(I),3) - )

930: & DI(I)*SMACP(IBP(I), MMAC(IBP(l),1),LMAC(1)) rt(DDE*(DDE+2*MC2))/(DDE+MC2)
931: WWT(IBP(1),5) = WWT(IBP(I),5) -

932: & DI(I)*SMACP(IBP(I), MMAC(IBP(l),1),LMAC(1))

933: WWT(IBP(I),7) = WWT(IBP(I),7) -

934: & DI(I)*SMACP(IBP(I), MMAC(IBP(I),1),LMAC(1))

935: end if

936: c

937: ¢ DENSITY & NUMBER DENSITY if (MM.gt.0) then

938: ¢ RHO =0.d0

939: if (JPDEN.ne.0 ) then do J = 1, MNUC(MM)

940: IDN = LPDEN(MM) - 1 +J

941: DSMAC = DI(I)*SMAC(IBP(I), MMAC(IBP(I),1),LMAC(1)) O = RHO + DENST(IDN)

942:

943: if (JTLLT.ne.0 ) then P(1)) = WWLD(IBP(I)) - DI(I)/VVV
944: IREG = IBREG(IBP(I))

945: else

946: IREG = KZREG(MZONE)

947: end if

948:

949: MM = KZMAT(MZONE,1)

950: if (MM.gt.0 ) then

951: do IPT =1, NPTDS : if (IHF.ne.0 ) then

952: ¢ DELKR = dble( JPTTR( KZREG(MZONE), IPT)) . *VOCL LOOP,NOVREC,

953: DELKR = dble( JPTTR( IREG, IPT)) do3001=1

954:

955: c ... density perturbation ...

956: ¢ WWD(IBP(I),IPT) = WWD(IBP(I),IPT) - DSMAC*DELKR

957:

958: do J =1, MNUC(MM) :

959: IDN = LPDEN(MM)-1+J 1024: C

960: KN =INUCT(IDN) 1025: C

961: RHO = DENST( IDN ) 1026: C .... adjust weights for path-stretchin

962: 1027: C  (isitright correcting here ?)

963: WWD(IBP(I),IPT,1) = WWD(IBP(I),IPT,1) 1028: C

964 & - DELKR*dble(JPTNU(KN,IPT)) 1029: C
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1030:
1031:
1032:
1033:
1034:
1035:
1036:
1037:
1038:
1039:
1040:
1041:
1042:
1043:
1044:
1045:
1046:
1047:
1048:
1049:
1050:
1051:
1052:
1053:
1054:
1055:
1056:
1057:
1058:
1059:
1060:
1061:
1062:
1063:
1064:
1065:
1066:
1067:
1068:
1069:
1070:
1071:
1072:
1073:
1074:
1075:
1076:
1077:
1078:
1079:
1080:
1081:
1082:
1083:
1084:
1085:
1086:
1087:
1088:
1089:
1090:
1091:
1092:
1093:
1094:

if (JEXP.ne.0 ) then 1095: C
*VOCL LOOP,NOVREC 1096: C ..... Check multi REGION / single REGION .....
do 310 1 =1, ISAFE 1097: C (JREGN=1/0)
C 1098: C
C ... collided in this zone ... 1099: do 360 1 = 2, ISAFE
if (DLOCL1(l).le.DI(l) ) then 1100: if (IRG(l).ne.IRG(1) ) go to 370
Di = 1101: 360 continue
& XP(-DLOC2(1)*SMAC(IBP(I), MMAC(IBP, 1102: C
& C1(l)) /(1.0D0-DLOC2(1)) 1103: C ... ALL PARTICLES ARE IN THE SAME REGION. ....
1104: go to 380
C 1105:
C from this zone or cutoff ... 1106: 370 JREGN =1
= 1107:
& P(-DLOC2(I)*SMAC(IB, (1),1),LMAC(1)) 1108: 380 continue
& 1109: else if (NTEVE.gt.0.and.(JTEVE(2).gt.0.0r. JTEVE(3).gt.0) ) then

1110: do 390 | = 1, ISAFE

1111: IRG(l) = KZREG(MZONE)
1112: 390 continue
310 continue 1113: end if
end if 1114:
C 1115
C 1116 .... Take surface tallys ..........ccccocveriieeneennnen.
C .... reduce weights for "collisionless" mode .......... 1117
C 1118:
C variables used for surface tally:

if (JNCOL.eq.1.and.MAT.gt.0 ) t
*VOCL LOOP,NOVREC
do 320 1 =1, ISAFE
WWW(IBP(I)) = W(l)*
& EXP(-DI(1)*SMAC(IBP(I), MMAC(IBP(l),1),LMAC(1)))
320 continue
end if

: particle position in “local" coordinates

: particle direction in "local" coordinates
ction may be changed to those of
coordinates)

[N
[
[
OO0OO0O0O00000O000

DI(l) : flight distan llision or boundary crossing point
W(l) : particle weight
(DI and W must not be

tally.)

.... collect data for tallies (region # etc.)

ir value, for use in track length

... IFC(l) IS POSITION OF MACRO X-SEC IN X-SEC BANK HERE.

O000000

d other pre-collected data:
if (MAT.gt.0 ) then
do 3301 =1, ISAFE
IFC(l) = MMAC(IBP(I),1)
330 continue

: bank pointers for particles to be tallied

ht path counter value (IBNK(*,KIBNK(5)) before

else collision detection procedure.
do 340 1 =1, ISAFE
IFC(l) =0 IFC(I) : cross section set #
340 continue IGI(1) : enefgy group(bin) #
end if IRG(l) : region #
C
C ... Gather region # for universe-dependent tally ... available working arrays (see WRKAR
C
JREGN =0 (without any condition)
if (JSCTM.ne.0 ) then
do 1 =1, ISAFE , ILST(NBANK)
IRG(I) = KZREG(MZONE)
end do
else
IRG(1) = KZREG(MZONE) - Phe.0 or of
end if 1153: C precision: XUP,YUFR
c 1154: C XYZ1(*,3),XYZ2(*,
if (JTLLT.ne.0.and.(KCELL(MZONE).ne.0.0r.JJJNND.ne.0) ) then 1155: C DDI
*VOCL LOOP,NOVREC 1156: C integer :ISTG, ILUP, IBPO, IBP1
do 350 | = 1, ISAFE 1157: C
IRG(I) = IBREG(IBP(I)) 1158: C

350 continue 1159:  if (NTEVE.gt.0.and.JTEVE(3).qt.0 ) thel
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1160:

1200:
1201:
1202:
1203:
1204:

C

: *VOCL LOOP,NOVREC

: *VOCL LOOP,NOVREC

420

[eXe)

do 570 ITS =1, NTSRF
KI10 =KIBNK(10) +ITS -1
KD7 =KDBNK(7)+ITS-1

... first flight after birth or collision

set surface flag to 3

3

(IBP(1),KI10).ne.0 ) then
S =ICROSS +1

ICROSS =0

do 4101 =1, ISAFE
if ( IBNK(IBP(1),KI10).ne.0 ) then
ICROSS =ICROSS +1
XUP(ICROSS) = X(I)
YUP(ICROSS) = Y(I)
ZUP(ICROSS) = Z(I)
AUP(ICROSS) = Al(l)
BUP(ICROSS) = BI(l)
CUP(ICROSS) = CI(l)
DDI(ICROSS) = DI(l)
if (JTIME.ne.0 ) then
DLOC1(ICROSS)
DLOC2(ICROSS)
end if

= TTT(IBP(I)
= VI(l)

IBP1(ICROSS) =
IBPO(ICROSS) =
end if

continue

IBP(I)
I

... convert to absolute (level 0) coordinates if necessary

if (JFISX.ne.0.and.JLATT.gt.0 ) then
KD4 = KDBNK(4)
KD6 = KDBNK(6)

do 4201 =1, ICROSS

LVL =LEVL(IBP1(l))

if (LVL.gt.0) then
DDDD = DBNK(IBP1(1),KD4)
AUP(l) = DBNK(IBP1(l),KD6+3)
BUP(I) = DBNK(IBP1(l),KD6+4)
CUP(l) = DBNK(IBP1(l),KD6+5)
XUP(l) = DBNK(IBP1(l),KD6) - DDDD*AUP()
YUP(I) = DBNK(IBP1(l),KD6+1) - DDDD*BUP(I)

ZUP(l) = DBNK(IBP1(l),KD6+2) - DDDD*CUP(l) 1282:

end if 1283:
continue 1284:
end if 1285:
1286:

ITSF  =ICROSS 1287:
1288:

... surface crossing judgement may need more than 1289:

1 C %%%%%%%%%

. C

: *VOCL LOOP,NOVREC

one cycle per surface, because a flight path may
cross a surface more than once!!

OO0

ISCYCL =0
continue
ISCYCL =ISCYCL +1
if (ISCYCL.gt.20 ) then
write(IOW,*) "NI(FLIONE) Too many cycles (, ISCYCL,
& ) for tally-surface’,
& ' crossing judgement. Surface: ', ITS
write(IOW,*) " Number of remaining particle : ’, ITSF

430

1 Check %%%%%

write(*,*) '%%% flione JFISX ', JFISX
write(*,*) '%%% flione KIBNK ’, KIBNK
write(*,*) '%%% flione KDBNK ', KDBNK
write(*,*) '%%% flione IBP1’, (IBP1(l),I=1,ITSF)
write(*,*) '%%% flione IBNK(*,KI10) °,
& (IBNK(IBP1(l),KI10),1=1,ITSF)
write(*,*) '%%% flione DBNK(*,KD7) ’,
& (DBNK(IBP1(1),KD7),I=1,ITSF)
dol=1,ITSF
write(*,*) '%%% DDI XUP,YUP,ZUP *, DDI(I), XUP(I),
& YUP(l), ZUP(l)
write(*,*) '%%% AUP,BUP,CUP ’, AUP(l), BUP(I), CUP(l)
end do

YCL.gt.25 ) go to 570

e to tally-surface

BNK(*,KIBNK(10)+*) is expected to
determined and distance is calculated)
or 0 (never cross)?

call FLSURF(ITS,
ITSF, IBP1,

RF, ITSRF, IDSRF,

&
& P, CUP,
PS, ANGLB, NANGLE,
DBNK,KDBNK,MDBNK, IBNK, KIBNK,MIBNK,
XYZ1(1,1),XYZ1(1,2),XYZ1(1,3),
ABC1(1,1),ABC1(1,2),ABC1(1,3), R(1),
XYZ2(1,1),XYZ2(1,2),XYZ2(1,3),
BC2(1,1),ABC2(1,2), ABC2(1,3),
P, IKL, IKL2, ISTG)

... checK¥crossing path

ICROSS =0

do 4401 = 1, ITSF
- =IBP1(l)
IFSS =IBN

SS.ne.0%
RR =DDO0 * 1.08
if (IFSS.ne.0.and.DBN
ICROSS =ICROSS +

... crossing from outside to i

[eXeXe)

if (IFSS.It.0) then
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1290: IBNK(I11,KI10) =+2

1291: C

1292: C ... crossing from inside to outside
1293: C ... IFSS ==

1294: else

1295: IBNK(II1,KI10) =-2

1296:
1297:
1298:
1299:
1300:
1301:
1302:
1303:
1304:
1305:
1306:
1307:
1308:
1309:
1310: if (JTIME.ne.0 ) then
1311: DLOC1l =DLOCI(l) + DDO/DLOC2(I)
1312: DLOC1(ICROSS) =DLOC1I
1313: DLOC2(ICROSS) = DLOC2(l)
1314: end if

1315: IBP1(ICROSS) =1l
1316: IBPO(ICROSS) = IBPO(l)
1317:
1318:
1319:
1320: 440 continue
1321:
1322:
1323:
1324:
1325:
1326:
1327:
1328:
1329:
1330:
1331:
1332:
1333: do 560 J =0, JTEVE(3) - 1
1334: ... pointer to direct tally (idt) & d-tally # (it) ...
1335: IDT = KTEVE(LTEVE(3)+J) - 1

1336: IT = IDTAL(IDT+9)

1337: .. this tally is not for this surface ;-) ...

1338: if (ABS(IDTAL(IDT+11)).ne.ITS ) go to 560
1339:
1340:
1341:
1342:
1343: if (NPKIND.eq.1) then

1344: 11 =1

1345: 12 =ITSF

1346: else

1347: IKPID = IDTAL(IDT+5)

1348: 11 =1

1349: 12 =ITSF

1350: do4501=1, ITSF

1351: if ( KKP(IBP(l)).eq.IKPID ) then
1352: 11 =1

1353: go to 460

1354: end if

d if

crossing (DLOC2: velocity)
E.ne.0) then
C1(l) =DLOCI(l)+ DDO/DL!

000000

ROSS) = XUP(l) + DD

end if

O 0O

if (ICROSS.eq.0 ) goto 570

ITSF  =ICROSS

... take surface tally, huhhhhh ...

... flag set after time bin check ...
ITCHK =0

O O 000000 O O

.. check particle species ...

OO0 O

(assuming IBPO(l) is sorted by particle species)

1355:
1356:
1357:
1358:
1359:
1360:
1361:
1362:
1363:
1364:
1365:
1366:
1367:
1368:
1369:
1370:
1371:
1372:

: CM2016 XYzZ1i(l,1) =
XYZ1(1,1) =W(IBPO(
& SIGN( 1.0d0, DBNK(I
540 continue
else

450 continue
go to 560
460 continue
do4701=11, ITSF
if ( KKP(IBP1(l)).ne.IKPID ) then
12 =1
go to 480
end if
470 continue
12 =ITSF+1
480 continue
12 =12-11
end if

.. skip if current region does not need this tally ;-) ...

OO0

if (JREGN.eq.0 ) then
if (JDTRG(IRG(IBPO(1)),IT).eq.0 ) go to 560
else
do4901=1, ITSF
if (JDTRG(IRG(IBPO(I)),IT).ne.0 ) go to 500
490 continue
go to 560
500 continue
end if

ulate time bin on crossing
e.0.and.ITCHK.eq.0 ) then

IDTOFF
(IDT2+6)

go to 520
end if
continue

continue
end if
end if

if (12.9t.0 ) theg

Ring array XYZ1(*,1)

do5401=11,11+1
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1420: KD72 =KD7 + NTSRF

1421: do5501=11,11+12-1

1422: DCC = ABS(DBNK(IBP1(1),KD72))
1423: if (DCC.gt.0.01D0 ) then

1424: XYZ1(1,1) = W(IBPO(l)) /DCC
1425: else

1426 XYZ1(,1) = W(IBPO(I)) /0.005D0

nd if

[N
N
w
©
SRR R R R R

ALN3(IOW, ITS,NTSRF,

DNZON, NZONE,
KREG,MKREG,

1440: SMIC, LMIC, SMAC, LMAC, SGTAL,
1441: DBNK, KDBNK, MDBNK, IBNK, KIBN
1442: XYZ1(1,2), R(1), R(NBANK+1)
1443: end if

1444: 560 continue

1445: C

1446: C ... go to next surface distance ca

1447: C

1448: go to 430

1449: C

1450: 570 continue

1451: end if

1452: C

1453: C ... reduce distance to frame in lattice levels

1454: C (this procedure should be here, because the distance
1455: C may be used in surface crossing tally to get absolute
1456: C coordinates and direction.)

1457: C

1458: if (JFISX.ne.0 ) then

1459: MXLV =0

1460: KK =0

1461: *VOCL LOOP,NOVREC

1462: do 580 1=1, ISAFE

1463: if (IBNK(IBP(I),KIBNK(5)).ne.0 ) then

1464: MXLV = MAX(MXLV,LEVL(IBP()))

1465: KK =KK+1

1466: end if

1467: 580 continue

1468: if (MXLV.gt.0.and.KK.gt.0 ) then

1469: KD4 = KDBNK(4)

1470: do 600 LV =1, MXLV

1471: *VOCL LOOP,NOVREC

1472: do 5901 =1, ISAFE

1473: if ( IBNK(IBP(1),KIBNK(5)).ne.0.and.LEVL(IBP(l)).ge.LV
1474: & ) then

1475: DBNK(IBP(I),KD4+LV-1) = DBNK(IBP(I),KD4+LV-1)
1476: & - DI(I)

1477: end if

1478: 590 continue

1479: 600 continue

1480: end if

1481: end if

1482: C

1483: C

1484: C .... Take track length tallys

1485:

OO0 00000

... change value of DI(l) for track length tally
DI(l) (distance) --> DI(l) * weight

if (JNCOL.eq.1.and.MAT.gt.0 ) then

... collisionless mode and non void region ...

*

VOCL LOOP,NOVREC
do 6101 =1, ISAFE
DSIGT = SMAC(IBP(1), MMAC(IBP(I),1),LMAC(1))
DEE = DI(I)*DSIGT
if (DEE.It.1.0D-10 ) then
DI(1) = DI()*W(l)
else
DI(l) = ((1DO-EXP(-DEE))/DSIGT)*W(I)
end if
610 continue
else

e
. "OCL LOOP,NOVREC

do 620 1 =1, ISAFE
DI(l) = DI(l)*w(l)
620 continue

hes by track length

\VE(2).gt.0) then

... gather current in here in X & IKL !!

if (JTIME.ne.0 ) then

do 630 | = 1, ISAFE

X(I) =TTT(BP())
IKL(I) = ITT(IBP(I))
i (JPTIM.ne.0 ) DLOCA(I) = TI(l)

direct tally (idt) & d-tally # (it) ...
IDT = KTEVE(LTEVE(2)+J) - 1
IT  =IDTAL(IDT+9)

.. check particle species ...
(assuming IBP(l) is so

=1
12 =ISAFE
do 6401 =1, ISAFE
if (KKP(IBP(l)).eq.IKPID )
11 =1
go to 650
end if
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640

1572:
1573:
1574:
1575:
1576:
1577:
1578:
1579:
1580:
1581:
1582:
1583:
1584:
1585:
1586:
1587:
1588:
1589:
1590:
1591:

nuc-3

1592:

nuc-3

1593:

nuc-3

1594:

nuc-3

1595:

nuc-3

1596:
1597:
1598:
1599:
1600:
1601:
1602:
1603:
1604:
1605:
1606:
1607:
1608:
1609:

680

690

C

O000

R R R R R0R0RRRRRR

C

700

710

end if

continue 1610: C
goto 710 1611: C
1612: if (JTIME.ne.0 ) then
continue 1613: if (JPTIM.eq.0 ) then
do 660 | =11, ISAFE 1614: *VOCL LOOP,NOVREC
if ( KKP(IBP(I)).ne.IKPID ) then 1615: do 720 | = 1, ISAFE
1616: TTT(IBP(1)) = TTT(IBP(I)) + TI(I)
1617: X(I) =TTTUBP())
1618: 720 continue
1619: else
1620: C
1621: C.... case of PERIODIC TIME
1622: C
1623: *VOCL LOOP,NOVREC
1624: do 7301 =1, ISAFE
1625: TTT(IBP(1)) = TTT(IBP(I)) + TI(I)
1626: if (TTT(IBP(l)).ge. TCUT ) then
1627: ITREP =TTT(IBP(l)) /TCUT
1628: TTT(IBP(1)) = TTT(IBP(I)) - TCUT*ITREP
1629: end if
do 680 | = 1, ISAF 1630: X(l) =TTT(IBP(I)
if (JDTRG(IRG(1),IT).ne.0 ) go to 690 1631: 730 continue
continue 1632: end if
go to 710 1633: C
continue call BSOISD( TIMEB, NTIME+1, X(1), IKL(1), ISAFE )
end if

if (N2.gt.0 ) then
JPTIM2 =0

... IZDUM is used as spacer for zone# array passed to
STALN1 and it is not used when MZONE > 0. e

call STALN1( IOW, JTIME, JPTIM, MZONE, IDTAL(IDT+1),
DI(I1), N2, IZDUM, IGI(11), IRG(I1), IBP(I1),
IFC(11), IKL(I1), X(I11), TI(11), NGROUP, NREG,
NRESP, NUC, NBANK, NSMIC, NSMAC, NSTAL, MB,
DNZON, NZONE, NTIME, NEMIC, RESP, TIMEB, NMKRE
MKREG, DTALY, SMIC, LMIC, SMAC, LMAC, SGTAL,
TCUT, DBNK, KDBNK, MDBNK, IBNK, KIBNK, MIBNK, Y.{Y = Y 16 GG FUTRON ...
Z, R, JPTIM2,
EEE, NMAT, KZMAT, NUCPNI, NMTPN, NSTALY, CXPN,

KK = IKSORT(K)
NM = IKSORT(K+1)
if (NM.eq.0) go to 750

MCXPN, INCSTPN, MTMPN, NMTMPN, KLBPN1, KLBPN2, ! ph-
XLBPN1, EBOTLPN, NUCPNA, MNEUTPN, DNSTPN, MNUCPN, ! ph-
LPIDPN, SMCW(1,1), SMCW(1,2), SMCW(1,3), ! ph-

R(NBANK+1) ) ! ph-

if (JPTIM2.ne.0 ) then
do7001=11,11+N2-1
X(1) =TTT(IBP(l))
IKL(I) = ITT(BP(l))
TI(I) =DLOCL(l)
continue
end if
end if
continue

C
C
Cc

.. update time and time-bin .................. 1674: C

1673 if (JVMNT.ne.0 ) call VMNT22( 10,
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1675: ¢ if (JSCTM.ne.0 ) then 1740: end if
1676: if (JSCTM.ne.0.and.JRTTR.ne.0 ) then 1741: 760 continue
1677: NB1 = NBANK/2 + 1 1742: NFFL(NZONE+1) = NFFL(NZONE+1) - NFFL(MZONE)
1678: call TALSME( IOW, JSCTM, DI(KK), NM, IGI(KK), IRG 1743: NFFL(MZONE) =0
1679: & IBP(KK), NUC, NMT, NGROUP, NZONE, NREG 1744:
1680: & ETOP, EBOT, ETHMAX, NGP(KPNEUT), 1745: return
1681: & ENGYB(KENGP(KPNEUT)), 1746: end
1682: & MICE, JMACE, DNZON, MZONE, KSPI,

1683: &

1684: &

1685: &

1686: &

1687: &

1688: & 1),

1689: & , DLOC2,

1690: &

1691: endi

1692: C

1693: C ... PHOTON X

1694: C

1695: else if (IKPID.eq.KPP

1696: CTEMP----

1697: NEMICP =0

1698: C -------

1699: if (JREGN.ne.0 ) then

1700: JZONE =0

1701: if (JVMNT.ne.0 ) call VMNTO!

1702: if (JVMNT.ne.0 ) call VMNTR1( M)

1703: C

1704: call TALLYP( IOW, JRTTR, JREGN, JZONE, JRESP, DI(KK), N

1705: & IGI(KK), IRG(KK), IBP(KK), Y, NGROUP,

1706: & NGP(KPPHOT), NREG, NRESP, NUC, NPATOM, NBANK,

1707: & NSMIC, NSTAL, MZONE, DNZON, NZONE, LEMIC(1,1,1),

1708: & NEMICP, RESP, SMIC, SGTAL, FLTR, RETR, RMIC,

1709: & DNFLX, RSTR)

1710: C

1711 if (JVMNT.ne.0 ) call VMNT22( 10, 3)

1712: C

1713: else

1714: JZONE =0

1715: if (JVMNT.ne.0 ) call VMNTOO( 10, 3)

1716: if (JVMNT.ne.0 ) call VMNTR1( 10, NM )

1717: C

1718: call TALLYP( IOW, JRTTR, JREGN, JZONE, JRESP, DI(KK), NM,

1719 & IGI(KK), IRG, IBP(KK), Y, NGROUP, NGP(KPPHOT),

1720: & NREG, NRESP, NUC, NPATOM, NBANK, NSMIC, NSTAL,

1721: & MZONE, DNZON, NZONE, LEMIC(1,1,1), NEMICP, RESP,

1722: & SMIC, SGTAL, FLTR, RETR, RMIC, DNFLX, RSTR)

1723: C

1724: if (JVMNT.ne.0 ) call VMNT22( 10, 3)

1725: end if

1726: end if

1727: 750 continue

1728: C

1729: C

1730: C .... remove processed particles from flight stack ...................

1731: C

1732: C

1733: 1] =0

1734: *VOCL LOOP,NOVREC

1735: do 760 N = 1, NFFL(NZONE+1)

1736: if (IZFFL(N).ne.MZONE ) then

1737: 1l =1l+1

1738: LSFFL(Il) = LSFFL(N)

1739: IZFFL(Il) = IZFFL(N)
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: C CALLED IN: NEUTR
: CCALLS

:C geometry data

1 C* INPUT
: C

: Cr* OUTPUT
. C

. C
;. C**** CROSS SECTION DATA IN CX ARRAY
C

. C
1 C*** STACK
. C

subroutine FREGAS( IOW, IBP, ICLN, CTH,

EBOT, ETHMAX,AMLIM, XLIB1, NCOLF, NW!
LSDED, NDEAD, AAA, BBB, CCC, WWW,
1ZZ, IRAND,

JSCTM, JRTCL, JTLLT, JMICE, JMACE,
IGG, DNZON, IBREG, SMAC, MB, NS

K12, WK6, WK7, WKS8,
, IWK10, IWK1

R0 R0 R0 R0 R0 Ro Ro Ro R0 o Ro Ro

IFRGS : STACK F
MODEL (NCOLF CHANGED)

O0000000O0O0O

: RANU2

=== BANK DATA TO BE UPDATED ===

AAA,BBB,CCC: DIRECTION COSINE
EEE : ENERGY

implicit real*8(A-H,0-2)

integer JDEBG(*)

OO0 O 000000000

...... flag options
integer JMICE(*), IMACE(*)

integer KZREG(NZONE)

integer IBP(NCOLF), ICLN(NCOLF)

integer ISOSC(NBANK), IFRGS(NBANK)
real  CTH(NCOLF)

real  ETOP, EBOT, ETHMAX, AMLIM
real  XLIB1(NUC,11)

real SMAC(NBANK,MB,NSMAC), SMIC(NBANK,NUC,NSMIC)
integer MMAC(NBANK,2), LMAC(8), LMIC(8)

integer LSDED(NBANK)

: C
;. C¥** PARTICLE BANK

C

C

129: C
130: C*** ISOTROPIC SCATTERING IN CM SY;

100 continue
: C

real EEE(NBANK), WWW(NBANK)
real*8 AAA(NBANK), BBB(NBANK), CCC(NBANK)
integer 1ZZ(NBANK), IBREG(NBANK), IGG(NBANK)

: C*** TALLY ARRAY
: C
: CCCC real*8 WCNTR(*), NCNTR(*)

real DNZON(NUC,NZONE,2), ENGYB(*)
real*8 DNFLXSM(NGP1,NGP1,NREG,NUC *),

& RMICSM(NGP1,NGP1,NREG,NUC,JSCTM,*)

integer KYPOS(3)

real*8 RMIMU(NGP1,NGP1+1,NREG,NUC,*),WMIMU(NGP1,NGP1+1,NREG,NUC,*)

;. C*** WORKING AREA
: C

integer IWK10(NBANK), IWK11(NBANK), IWK12(NBANK)

real  WK6(NBANK), WK7(NBANK), WK8(NBANK), WK9(NBANK)
real  WK10(NBANK)

real  WK2(NBANK), WK3(NBANK), WK4(NBANK), WK5(NBANK)
real R(7*NBANK)

parameter( PI = 3.141592653589793200D+00 )
parameter( P12 = 2.0D0*PI )
parameter( PIH = 0.5D0*PI)

: SCATTERING ANGLE COSINE
FOR FREE GAS  NF (NCOLF MODIFIED)

EE

WK3(NF) = XLIBL(ICLN(I),7)
WK10(NF) = XLIB1(ICLN(I),9)*EEE(I
if (EEE(IBP(1)).le.5. ) then
WK4(NF) = XLIBL(ICLN(I

NCOLF =NF

ORARY STACKS ISOSC FOR ATW > AMLIM NWOEC

ITHOUT ANY ENERGY CHANGE
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131:
132:
133:
134:

135

136:
137:

195:

nmvp/ fregas. f

C SCATTERING ANGLE COSINE IN LAB SYSTEM
C
if (NWOEC.gt.0 ) then
call RANU2( IRAND, R, NWOEC, ICON)

: *VOCL LOOP,NOVREC
do 1101 =1, NWOEC

=2R(l) - 1.
= 1. + 2. *WK5(I)*XMU + WK5(I)*WK5(1)

110 c
end if
C
C
C**+** CALCULA
. C
if (NCOLF.gt.0 ) then
C
: C..... JFREE =0 : FIRST TRIAL FOR SHORT CO
. C : BY USING THE SAME METHOD A&
JFREE =0
c
call RANU2( IRAND, R, NF*7, ICO
C
NF2 =NF*2
NF3 =NF*3
NF4 =NF*4
NF5 =NF*5
NF6 = NF*6
C
C..... WK5 : V(TARGET NUCLIDE) / V(NEUTRON) : XT
C X2 T WK5**2
C (WK6,WK7,WK8) : DIRECTION COSINE OF TARGET
C  WK9  SQRT(L.+X2-2*XMU*XT)
: C  IWKIONN) : IFRGS(IWK10(J))---> STACK
C
NN =0
C
*VOCL LOOP,NOVREC
do1201=1,NF
if ( (4*R()*R(1).gt.(PFWKA()*(1.-R()*(1.-R(1)) )
& then
X2 = -LOG(R(NF+)*R(NF2+1)) /WK4(l)
else

COS2 = COS(PIH*R(NF+))

. C..... TARGET DIRECTION SAMPLED ISOTROPICALLY

WK6(I) = 2.*R(NF4+I)- 1.0

SINT ~ = SQRT(L.-WK6(I)*WK6(1))
FAl = PI2*R(NF5+I)

WK7(l) = SINT*COS(FAI)

WKS8(I) = SINT*SIN(FAI)

P =IFRGS()

COS2 =C0S2*C0S2
X2  =-(LOG(R(NF2+l))+LOG(R(NF3+l))*COS2) /WK4(l)
end if
C
WK5(Il) = SQRT(X2)
C

XMU = WKB(I)*AAA(IP) + WK7(I)*BBB(IP) + WK8(I)*CCC(IP)

196: WKISQ = max(1.+X2-2.*XMU*WK5(1),0.d0)
197: WKO(I) = sqrt(WKISQ)
198: C
199: if ( WK9(I).It. R(NF6+1)*(1.+WK5(1)) ) then
200: NN =NN+1
201: IWK10(NN) =1
202: end if
203: 120 continue
204: C
205: C**** RESAMPLING FOR REJECTED PARTICLES
206: C
207: NREJ =0
208: 130 continue
209: C
210: if (NN.gt.0 ) then
211: C
212: NF =NN
213: NN =0
214: call RANU2( IRAND, R, NF*7, ICON )
215: C
216: NF2 =NF*2
217: NF3 =NF*3
OXIMATION 218: NF4 =NF*4
219 NF5 = NF*5

Ot.(PIFAEKT*(1L-RE)*(1.-RE))) )

+IPR(NF2+3)) IWK4A()

G(R(NF3+J))*COS2) /AEKT
WK5(I) = SQRT(X2)
ET DIRECTION SAMPLED ISOTROPICALLY

= 2 *R(NF4+J) - 1.0

SQRT(1.-WK6(I)*WK6(1))

2*R(NF5+J)

SINT*COS(FAI)

= SINT*SIN(FAI)

= IFRGS(l)
XMU = WK6(I)*AAA(IP) + WK7(1)*BE#8

& ccc(P)

WKISQ = max(1.+X
WKI(l) = sqrt(4

: C
256: go to 130
257: C
258: end if
259: C
260: C
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261:
262:
263:

302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:

316:
317:
318:
319:
320:
321:
322:
323:

325:

C*** CALCULATION OF EEE AND (AAA,BBB,CCC)

C
C WK2 T ATW
C WK3  L(ATW+1)/(ATW+1)
C..... WK5 : V(TARGET NUCLIDE) / V(NEUTRON) : XT
(WK6,WK7,WK8) : DIRECTION COSINE OF TARGET
: SQRT(L.+X2-2*XMU*XT)
C**** FI
C
cm1994
C
*VOCL LOOP,
Ul =2*R()- 1.
SINT = SQRT(1.-U1*U1)
FAl = PI2*R(NCOLF+I)
U2 = SINT*COS(FAI)
U3 = SINT*SIN(FAI)
01 = (WK9(I)*ULl+WK5(
02 =
03 =
X1  =01+AAA(IP)
X2 =02 +BBB(IP)
X3 =03+ CCC(IP)
C
XX2 = X1*X1 + X2*X2 + X3*X3
C
RATIO = XX2*WK3(I)
Cl = (WKA4(I)-WK10(l))*(RATIO-1.D0)
C
if (CL.It.LOG(R(I+N2))*WK2(1) ) then
NN =NN+1
IWK10(NN) =1
IWK11(NN) =1
else
CM1994 ENEW = EEE(IP) * XX2 * WK3(l)
ENEW = EEE(IP)*RATIO
CM1991-12-18
CM ENEW = MAX( EBOT,ENEW )
CcM EEE(IP) = MIN( ETHMAX,ENEW )
cceee EEE(IP) = MAX( EBOT,ENEW )
EEE(IP) = MAX(DBLE(EBOT),ENEW)
C

XNOLM = 1./SQRT(XX2)

CTH(NWOECH+) = (X1*AAA(IP)+X2*BBB(IP)+X3*CCC(IP))
& *XNOLM

AAA(IP) = X1*XNOLM

BBB(IP) = X2*XNOLM

CCC(IP) = X3*XNOLM

end if
C
150 continue
C
if (NN.gt.0 ) then
NREJ =NN
go to 130
end if
C

326:
327:
328:
329:
330:
331:
332:
333:
334:
335:
336:
337:
338:
339:
340:
341:
342:
343:
344:

385:
386:
387:
388:
389:
390:

C
373:
: C

c**** SUBSEQUENT TRIAL IN CASE OF SHORT COLLISION TIME APPROXIMATION

else
C
call RANU2( IRAND, R, NREJ*3, ICON )
N2 = NREJ*2
C

*VOCL LOOP,NOVREC
do 160 J =1, NREJ

I = IWK11(J)
P =IFRGS()
Ul =2*R@J)-1.0
SINT = SQRT(1.-U1*U1)
FAl = PI2*R(NREJ+J)
U2 = SINT*COS(FAI)
U3 = SINT*SIN(FAI)
01 = (WKI(I*UL+WKS5(I)*WK6(1))*WK2(1)
02 = (WKI(I)*U2+WKS5(I)*WK7())*WK2(l)
03 = (WKI(I)*U3+WK5(1)*WK8(1))*WK2(l)
X1 =01 +AAA(IP)
X2 =02+BBB(IP)
X3 =03+ CCC(IP)
c
XX2 = XI*X1 + X2*X2 + X3*X3
c

RATIO = XX2*WK3(l)
= (WK4(1)-WK10(1))*(RATIO-1.D0)

LOG(R(I+N2))*WK2(l) ) then
N+1

EEE(IP)=M
EEE(IP) = MA
EEE(IP) = MAX(DBL

XNOLM = 1./SQRT(XX2

CTH(NWOECH+I) = (X1*AAA(IP)+X2*BBB(IP)+X3*CCC(IP))
*XNOLM

IP) = X1*XNOLM

= X2*XNOLM

= X3*XNOLM

160 continue

if (NN.gt.0 ) then
NREJ =NN
go to 130

end if

(JMICE(4).ne.0.or.JMAN

doJ =1, NCOLF
WK9(J) = EEE(IFRGS(J))

end do

call BSVDEC( ENGYB, NGP1+1,

doJ =1, NCOLF

 NCOLF )
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391 I = IWK12(J)
392: N = ICLN(l)

393: IP = IFRGS(J)

394: DN = DNZON(N,IZZ(IP),1)
395: if (DN.gt.DZERO ) then
396: IE = IGG(IP)

397:

-1)*"WWW(IP)
. N,K.KYPOS(1)) =
413 & RMICSM(IE,JE,IR,N,K,KYPOS(L

420: C****** scattering mubar tally by collision

421: C

422: if (JSCMU.ne.0.and.(JMICE(4).ne.0.0r.JMACE(4).ne.0) ) then

423: if (JSCTM.eq.0.0r.JRTCL.eq.0 ) then

424: doJ =1, NCOLF

425: WK9(J) = EEE(IFRGS(J))

426: end do

427: call BSVDEC( ENGYB, NGP1+1, WK9, IWK10, NCOLF)

428: end if

429: doJ=1, NCOLF

430: I = IWK12(J)

431: N = ICLN(l)

432: IP = IFRGS(J)

433: IE = IGG(IP)

434: JE = IWK10(J)

435: IR = KZREG(1ZZ(IP))

436: if (JTLLT.ne.0) IR = IBREG(IP)

437: XMU = CTH(NWOECHI) + 1

438: WMIMU(IE,JE,IR,N,KYPOS(1)) =
WMIMU(IE,JE,IR,N,KYPOS(1)) + WWW(IP)

RMIMU(IE,JE,IR,N,KYPOS(1)) =
RMIMU(IE,JE,IR,N,KYPOS(1)) + WWW(IP)*XMU

WMIMU(IE,NGP1+1,IR,N,KYPOS(1)) =
WMIMU(IE,NGP1+1,IR,N,KYPOS(1)) + WWW(IP)

RMIMU(IE,NGP1+1,IR,N,KYPOS(1)) =
RMIMU(IE,NGP1+1,IR,N,KYPOS(1)) + WWW(IP)*XMU

446: end do

447: end if

I
N
N

R R R R

449: end if

451: return
452: end
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: C numbers
. C flight path

C
C..
C
. C
C..
C

: C.... Cross section
C

. CH##<2007/03/14:PN3:
: c## integer KLIBL(NUC,30), KLIB2(NUC,NMT,13)

C
C
C
: real EEE(NBANK)
C
C
C

subroutine GETMAC( IRAND, NN, IBP, MAT, J

& JDEBG, NBANK, EEE, MB, NUC, N
& NSMAC, SMAC, LMAC, KMAC, MMAC,
& LMIC, KSPI,
& LPDEN, INUCT, DENST, NMAT,
& NMT, CX, MCX, KLIB1, KLIB2, XLIB1,
W IF3, IFl, STOT, SNUF, SLOS, WK®6,
W WK7, WK8, R, SMCW)

C=<MVP,

CP GET OR PREPARE MACRO

ccC LIONE, FLIGHT, VMNTR1

ccC ICN1

C

culations specifying diff

ding nuclide -
tion using random
even in a particle

integer JDEBG(*)
.. NN : PARTICLE NUMBER IBP : BANK POI
integer NN, IBP(NBANK), MAT
.. MATERIAL DATA ....ccccovvienn

integer LPDEN(NMAT+1), INUCT(*)
real DENST(*)

real CX(MCX), XLIBL(NUC,11)

integer KLIBL(NUC,31), KLIB2(NUC,NMT,21)
>

.... SIGMA BANK ......
real SMAC(NBANK,MB,NSMAC), SMIC(NBANK,NUC,NSMIC)
integer MB, KMAC(NBANK,MB,2), MMAC(NBANK,2), LMAC(8), LMIC(8)
integer KSPI(NBANK,NUC)

... WORKING ARRAYS ...

[eXeXe)

integer IF3(NBANK), IFI(NBANK)

real R(2*NBANK), STOT(NBANK), SNUF(NBANK), SLOS(NBANK)
real WK6(NBANK), WK7(NBANK), WK8(NBANK)

real SMCW(NBANK,NSMIC)

(¢]

include ../shared/INC/_IOUNIT’
include 'INC/_IOUNIT2’

DETERMINE BANK NUMBER TO BE USED ( MMAC(IBP(1),1))

O000000

N3 =0
do 100 1=1, NN
IF3(l) =0
100 continue
C
C IF3:STATUS INDICATOR 0 =TREATMENT UNDETERMINED YET
C 1 = MACRO DATA MUST BE CALCULATED NEWLY
C -1 = MACRO DATA ALREADY PREPARED
C
C
C COUNT THE NUMBER OF PARTICLES WHOSE DATA MUST BE CALCULATED NEWLY.
C IFl: GATHERED BANK POINTERS
C
N2 =0
C
do120K=1,MB +1
: if (N3.eq.NN) go to 130
: *VOCL LOOP,NOVREC

do1101=1, NN
if (1F3(1).eq.0 ) then

MACRO DATA ARE NOT IN BANK, MUST BE CALCULATED NEWLY!

if (MMAC(IBP(l),2).It.K ) then
IF3() =1
MACO = MIN(MMAC(IBP(1),2)+1,MB)

MMAC(IBP(I),1) =
end if

3(1).ne.0)N3 =N3+1

= INUCT(N)
=0
do 140 1=1, N2
if ( KSPI(IFI(1),NI).eq.0 ) the
NNN  =NNN+1
IF3(NNN) = IFI(l)
WKGB(NNN) = EEE(IFI(1))
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131:
132:
133:
134:
135:
136:
137:

O 000

. C
: C PUT CALCULATED MACROSCOPIC DATA IN BANK
. C
: *VOCL LOOP,NOVREC

SLOS(I) = SMIC(IFI(1),NI,LMI
end if
160 continue

if ( (LPDEN(MAT+1)-LPDEN(MAT)).ge.2 ) then

do 180 N = LPDEN(MAT) + 1, LPDEN(MAT+1) - 1
call RANU2( IRAND, R, N2, ICON )
NI = INUCT(N)
RHO = DENST(N)
do1701=1, N2
ST = SMIC(IFI(l),NI,LMIC(1))*RHO

tC o IF3 : NUCLIDE TO COLLIDE .........

STOT(l) = STOT(l) + ST
if (ST.gt.STOT()*R(I) ) IF3(1) =NI
if (JEIGN.ne.0 ) then
SNUF(I) = SNUF(I) + SMIC(IFI(1),NI,LMIC(2))*RHO
SLOS(I) = SLOS(I) + SMIC(IFI(1),NI,LMIC(8))*RHO
end if
170 continue
180 continue
end if

do1901=1, N2
KMAC(IFI(1), MMAC(IFI(1),1),1) = IF3(l)

. CH##<2007/03/14:PN3:

KMAC(IFI(), MMAC(IFI(1),1),2) = MAT

. CH>

SMAC(IFI(1), MMAC(IFI(I),1),LMAC(1)) = STOT(l)
if (JEIGN.ne.0 ) then
SMAC(IFI(1), MMAC(IFI(I),1),LMAC(2)) = SNUF(l)
SMAC(IFI(1), MMAC(IFI(I),1),LMAC(8)) = SLOS(I)
end if
190 continue

CALCULATE MACRO CROSS SECTION BY SUMMATION OF MICR

end if 196: C
140 continue 197: C
if (NNN.gt.0 ) then 198: C OTHER MACROSCOPIC CROSS SECTIONS IF NECESSARY
call GMICNZ1( NI, NNN, IF3, WK6, IRAND, NUC, NMT, 199: C
& NBANK, NSMIC, SMIC, LMIC, KSPI, 200: do240K=2,8
& CX, CX, MCX, KLIB1, KLIB2, XLIB1, 201: if (JEIGN.eq.0 .or. (K.ne.2.and.K.ne.8) ) then
& STOT, SNUF, SLOS, WK7, WK8, R, SMCW), 202: if (LMAC(K).gt.0 ) then
& 203: do2001=1,N2
204: STOT(I) =0.0
150 ¢ 205: 200 continue
end 206: do 220 N = LPDEN(MAT), LPDEN(MAT+1) - 1
C 207: NI = INUCT(N)
C ITIALIZE TEMPORARY 208: RHO = DENST(N)
C AS TEMPORARY ST LIDING NUCLIDE NUMBER) 209: do2101=1,N2
C 210: STOT(l) = STOT(I) + SMIC(IFI(1),NI,LMIC(K))*RHO
211: 210 continue
212: 220 continue
do 160 | = 213: *YOCL LOOP,NOVREC
IF3(1) =NI 214: do2301=1,N2
. C STOT(l) = O. 215: SMAC(IFI(1), MMAC(IFI(1),1),LMAC(K)) = STOT(l)
STOT(l) = SMIC(IFI(I), IC(1))*RHO 216: 230 continue
if (JEIGN.ne.0 ) then 217: end if
C SNUF() = 0.0 218: end if
C SLOS(l) = 0.0 219: 240 continue
SNUF(I) = SMIC(IFI(1),NI,LMIC 220: C

221: C DATA CHECK ONLY FOR DEBUGGING (1990/3/15)

,1).gt. MMAC(IFI(1),2)
1t.0 .or. MMAC(IFI(1),2).gt.MB ) then
LID MMAC DATA IN GETMAC ! =="

end if
250 continue
do 270 M =1, MB
do 2601=1, N2
if ( KMAC(IFI(1),M,1).1t.0 .or” KMAC(IFI(I),M,1).gt.NUC

.or. KMAC(IFI(1),M,2).1t.0

r. KMAC(IFI(1),M,2).gt. NMAT ) then

(I0G,*) ' == INVALID KMAC DATA IN GETMAC ! =="

: 260 continue
244: 270 continue
245: end if

: C

return
end
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: C ... RNU : nu-bar
. CH##<2007/03/14:PN3:

O00000

integer KSPI(NBANK,NUC), LMI

. CH#C RNU(NBANK,NUC,1) : nu-total

: c#tC RNU(NBANK,NUC,2) : nu-delayed
: c##C  RNU(NBANK,NUC,3) : nu-prompt
. ¢t real RNU(NBANK,NUC,3)

: C  RNU(NBANK,NUC_MAX,1) : nu-total
: C RNU(NBANK,NUC_MAX,2) : nu-delayed
: C  RNU(NBANK,NUC_MAX,3) : nu-prompt

real RNU(NBANK,NUC_MAX,3)

. CHH>

. C

: C ... CROSS SECTION & POINTERS ...
: C

real CX(MCX), XLIBL(NUC,11)

. C##<2007/03/14:PN3:
. c## integer ICX(MCX), KLIB1(NUC,30), KLIB2(NUC,NMT,13)

integer ICX(MCX), KLIB1(NUC,31), KLIB2(NUC,NMT,21)

CH#>
real CRES(MCRES)
integer KCRES(NSTAL,4)
.... WORKING ARRAY .....

real E(NBANK), E2(NBANK), R(2*NBANK), DE(NBANK)
integer IEP(NBANK), IEP2(NBANK), IBP2(NBANK), IP1(NBANK)
real SMCW(NBANK,NSMIC)

integer MNEG

parameter( MWARN = 2000 )

parameter(MT1 =1, MT2 =2,MT4 =4, MT18 =18, MT101 =
& 101, MT94 =94, MT95 =95, MT96 =96 )

include 'INC/_FLAGS’
include '../shared/INC/_IOUNIT’

data MNEG /0/

subroutine GETMIC( NN, IBP, IRAND, NUC, N 66: C
& NBANK, NSMIC, EEE, SMIC, LMIC, K 67. C
& ICX, MCX, KLIB1, KLIB2, XLIB1, 68: C GATHER ENERGY
& E, E2, IEP, IEP2, 69: C
& IBP2, DE, IP1, R, SMCW, RNU, 70:
T C##<2007/03/14:PN3: 71: do 100 1=1, NN
& NUC_MAX ) 72: E() =EEE(IBP(l))
CH#> 73: 100 continue
C 74: C
C & S, KCRES, NSTAL, MCRES, 75: Commmmmmm e
C=<MV 76: C--- LOOP FOR NUCLIDES ---------
C PUR T MICRO CROSS SECTIO EM IN SIGMA-BANK. A O ]
N) 78: C
C CALL! EUTR, SOURCE 79: C MT1T =1
C 80: C MT2 =2
C=== 81:
C 82: do 360 N =1, NUC
:C .. 83: NPTS =KLIB1(N,2)
C 84: LNU =KLIB1(N,14)
: 85: NNU = KLIB1(N,9)
C 86: N2 = LNU*NNU
T C L BANK s 87: LNUD =KLIB1(N,23)
C 88: NNUD = KLIB1(N,22)
real EEE(NBANK), SMIC(NBANK,NUC,N 89:
: C real SGTAL(NBANK,NSTAL)

ENERGY MESH POINT #

IB1(N,1)
(LEMESH), NPTS, E, IEP, NN )

LE
DE(l) = (CX(LE)-

110 continue

..... CLEAR ALL CROSS SE
ROM JAN 15 1992 : TO P
ED PARTCLE MODE)

VENT ERRONEOUS REACTION IN

130
do132K=1,3
do 1311=1,NN
RNU(IBP(I),N,K) =0.0
continue
continue

131
132

: do 140 1= 1, NN
127: LL  =L1+IEP()
128 SMCW(I,LMIC(1)) = CX(LL+1) +¥
129: if (KLIBL(N,15).ne.1 .or. E(l).gt. XL
130: LL2 =L2+IEP()
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131:
132:
133:
134:
135:
136:
137:

195:

O000O0O0

: Cccce CALL CXSINT(NN,IBP, N,MT18,
: CceeeX SMIC(1,N,LMIC(3)), CX, MCX, KLIB2,NUC,NMT,
: CcceeW IEP ,DE, DE1, NBANK)

: *VOCL LOOP,NOVREC

. C
: C CAPTURE (MT=101)
C

SMCW(I,LMIC(4)) = CX(LL2+1) + DE(I)*(CX(L
end if

140 continue

C
C  INELASTIC (MT =4)
C
if (
CCCC
N,MT4,1).ne.0 ) then
KLIB2(N,MT4,11) - KLIB2
*VOCL L
&
&
150 continue
end if
end if
FISSION (MT =18)
cc MT =18

if ( KLIB2(N,MT18,1).ne.0 ) then

L0  =KLIB2(N,MT18,11) - KLIB2(N,MT18,3)

do 160 1=1, NN
if (IEP(1).ge.KLIB2(N,MT18,3)
& .and.IEP(I).It.KLIB2(N,MT18,4) ) then

LL  =L0+IEP()
SMCW(I,LMIC(3)) = CX(LL+1) + DE(I)*(CX(LL)-CX(LL+1))

end if

160 continue
end if

:CCC MT =101

if (KLIB2(N,MT101,1).ne.0 ) then
L0  =KLIB2(N,MT101,11) - KLIB2(N,MT101,3)

: *VOCL LOOP,NOVREC

do1701=1, NN
if (IEP(1).ge.KLIB2(N,MT101,3)
& .and.IEP(1).It.KLIB2(N,MT101,4) ) then
LL  =L0+IEP()
SMCW(I,LMIC(5)) = CX(LL+1) + DE(I)*(CX(LL)-CX(LL+1))
end if
170 continue

O0000

end if

UNRESOLVED RESONANCE (TOTAL , ELASTIC, FISSION)

NUNR =KLIB1(N,4)

if (NUNR.ne.0 ) then
NUNR2 = KLIB1(N,5)
LSUNR =KLIB1(N,18)
LLSSF =KLIB1(N,30)

...... SELECT PARTICLES IN UNRESOLVED RESONANCE ENERGY RANGE ....

MM =0
EL = CX(LSUNR+NUNR-1)

*VOCL LOOP,NOVREC

do 1801 =1, NN
if (E(l).le.CX(LSUNR).and.E(l).ge.EL ) then
MM =MM+1
IBP2(MM) =1
E2(MM) = E(l)
end if

180 continue

. CM1995.2-15

= ICX(LINT+I
if (INTUN.eq.5 .or. INTUN.eq.3 ) then

EE2 =LOG(EE2)

E1l =LOG(EE1)

(I) =LOG(E2(])

.(E2(1)-EE2)/(EE1-EE2) ) IEP2(l) = IEP2(I)
continue

call RANU2( IRAND, R, 2*MM, ICON

LS  =LSUNR + 2*NUNR

KGROUND IS GIVE}
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261:
262:
263:

302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:

316:
317:
318:
319:
320:
321:
322:
323:

325:

K = MIN(LINT(L.0-CX(LQ+KK)+R(MM+)))
. CIHELSE
* KK = NUNR2*R(l)
Dk K = INT(1.0-CX(LQ+KK)+R(MM+1)) + 2*KK
: CI#ENDIF

C/#IF ROUNDOFF(NEAREST)
KK = MIN(NUNR2-1,INT(NUNR2*R(I)))

= ICX(LIPOS+K)

= LIPOS + 2*NUNR2 + 3*(K-

C B ...
W(IBP2(I),LMIC(1))
& + CX(LCRX)
C ... ENGSHEER ... _ 0 ...
CW(IBP2(I),LMIC(4))
&
c ... FISSION oo
SMCW(IBP2(1),LMIC(3)) =SM
& + CX(LCRX+2)
c .. CAPTURE ...t NP
SMCW(IBP2(1),LMIC(5)) = SMCW(IBP2(I),LMIC(5))
& + CX(LCRX) - CX(LCRX+1) - CX(LCRX+2)
C
C .. check non-positive cross section ...
C
if ( SMCW(IBP2(I),LMIC(1)).le.0.0
& .or. SMCW(IBP2(1),LMIC(4)).1t.0.0
& .or. SMCW(IBP2(1),LMIC(3)).1t.0.0
& .or. SMCW(IBP2(I),LMIC(5)).1.0.0 ) then
NNEG =NNEG +1
CX0 = CX(LCRX)
CX1 = CX(LCRX+1)
CX2 = CX(LCRX+2)
SMCW(IBP2(I),LMIC(1)) = 1.0E-5
SMCW(IBP2(I),LMIC(4)) = 1.0E-5*CX1/CX0
SMCW(IBP2(1),LMIC(3)) = 1.0E-5*CX2/CX0
SMCW(IBP2(I),LMIC(5)) = 1.0E-5%(CX0-CX1
& -CX2) /ICX0
end if
200 continue
C
c .. CASE OF LLSSF=1 (AVERAGED IS GIVEN) .....
C
else
C

*/OCL LOOP,NOVREC
do2101=1, MM
LQ  =LS + (IEP2(l)-1)*(6*NUNR2+3)

LIPOS =LQ + NUNR2
LSAV =LQ + 6*NUNR2
C
C ... B.M.C. SAMPLING OF PROBABILITY TABLE .........

c
C/#IF ROUNDOFF(NEAREST)

KK = MIN(NUNR2-1,INT(NUNR2*R(I)))

K = MIN(L,INT(1.0-CX(LQ+KK)+R(MM+1))) + 2*KK
CIHELSE

326:
327:
328:
329:
330:
331:
332:
333:
334:
335:
336:
337:
338:
339:
340:
341:

390:

* KK = NUNR2*R(l)
* K = INT(L.0-CX(LQ+KK)+R(MM+1)) + 2*KK
CI#ENDIF
K = ICX(LIPOS+K)
LCRX =LIPOS + 2*NUNR2 + 3*(K-1)
SIGC = CX(LCRX) - CX(LCRX+1) - CX(LCRX+2)
SIGCAV = CX(LSAV) - CX(LSAV+1) - CX(LSAV+2)
C
C ... check non-positive capture cross section ...
C if it or averaged one is non-positive,
C infinite dilution cross sections are used.
C
if (SIGC.le.0.0 .or. SIGCAV.le.0.0 ) then
NNEG =NNEG+1
else
c ... TOTAL i
SMCW(IBP2(1),LMIC(1)) = SMCW(IBP2(I),LMIC(1))
& JCX(LSAV)*CX(LCRX)
c .. ELASTIC ..ot

SMCW(IBP2(1),LMIC(4)) = SMCW(IBP2(I),LMIC(4))
JCX(LSAV+1)*CX(LCRX+1)

V+2).gt.0.0)
= SMCW(IBP2(I),LMIC(3))
+2)*CX(LCRX+2)

= SMCW(IBP2(l),LMIC(5))

continue
if

essage for non-positive cross section fixup...

NEG.It. MWARN ) then
write(IOW,7000) NNEG, N
format(/'!''(GETMIC) FOR’,I5,
& ' particles, cross sections’
' are negative in unrga

NU * FISSION (NU = nu-total)
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391:
392:
393:
394:
395:
396:
397:
398:
399:
400:

: *VOCL LOOP,NOVREC

LE  =LSNU + IEP2(l)
LL =LE+NNU
DO = (CX(LE)-E(l)) /(CX(LE)-CX(LE-1))
RNU(IBP(I),N,1) = CX(LL)+DO*(CX(LL-1)-CX(LL))
260 continue
: end if
C
C Nu-delayed (MT =98)
C
C
LSNUD = KLIB1(N,25)
C
C ..
C

420 continue
do440K=NNUD-2,0, -1
do4301=1,NN
E2(l) = E2(I)*E(l) + CX(LSNUD+K)
430 continue
440 continue
do 4501=1, NN
RNU(IBP(I),N,2) = E2(l)
RNU(IBP(I),N,3) = RNU(IBP(I),N,1) - RNU(IBP(I),N,2)
450 continue
C
T C s TABULATION ...
C

*VOCL LOOP,NOVREC

C

LSNU = KLIBL(N,19)

220

=1,NN
= E2(I)*E(l) + CX(LSNU+

else if (LNU.eq.2 ) then
call BSVDEC( CX(LSNU), NNU, E, IE

do 260 1=1, NN

if (LNUD.eq.1) then
do 420 1=1, NN
E2(l) = CX(LSNUD+NNUD-1)

else if (LNUD.eq.2 ) then
call BSVDEC( CX(LSNUD), NNUD, E, IEP2, NN )

do 4601 =1, NN

LE  =LSNUD + IEP2(l)
LL  =LE +NNUD
DO = (CX(LE)-E(1)) (CX(LE)-CX(LE-1))

RNU(IBP(I),N,2) = CX(LL)+DO*(CX(LL-1)-CX(LL))
RNU(IBP(1),N,3) = RNU(IBP(I),N,1) - RNU(IBP(I).N,2)

: C
: C (N,2N) (MT=94)
C

460

: C

continue
end if

if (LNU.ne.0 ) then
if (JFMUL.eq.0 .or. LNUD.eq.0 ) then
do 4701 =1, NN
SMCW(I,LMIC(2)) = RNU(IBP(I),N,1)*SMCW(I,LMIC(3))

470 continue
else if (JFMUL.eq.1 .and. LNUD.ne.0 ) then
do4801=1, NN
SMCW(I,LMIC(2)) = RNU(IBP(I),N,3)*SMCW(I,LMIC(3))
480 continue
end if
end if

. Cccc

1 Ccccc
: CcceeX
: CcceccW

if (LMIC(7).ne.0 ) then
MT =94
if (KLIB2(N,MT94,1).ne.0 ) then
CALL CXSINT(NN,IBP, N,MT94,
SMIC(1,N,LMIC(7)), CX, MCX, KLIB2,NUC,NMT,
IEP ,DE, DE1, NBANK)
L0  =KLIB2(N,MT94,11) - KLIB2(N,MT94,3)
,NOVREC
01=1,NN
(1).ge.KLIB2(N,MT94,3)
P(I).It.KLIB2(N,MT94,4) ) then
+EP(l)
|C(7)) = CX(LL+1) + DE(I)*
X(LL+1))

end if
continue
end if
end if

: *VOCL LOOP,NOVREC

&
280

N) - 2%(N,3N) - 3%(N,4N)

SS : CAPTURE + FISSION

AS BEEN CALCULATED (NSMIC >=7) ....

if (LMIC(7).ne.0 ) then

do2801=1,NN

R() =SMCW(,LMIC
- SMCW(I,L\
continue
else
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521:

. C

: *VOCL LOOP,NOVREC

O0O0O0O0O0

LO = KLIB2(N,MT94,11) - KLIB2(N,MT94

do2901=1, NN
if (IEP(1).ge.KLIB2(N,MT94,3)

& .and.IEP(1).It.KLIB2(N,MT94,4) ) then
LL  =LO+IEP(l)
2() = CX(LL+1) + DE(I)*(CX(LL)-CX(L
=0.0
= SMCW(I,LMIC(5)) + S
290 i
*VOCL LO
300

(N,3N), (N,4N)

ccC MT =95
if ( KLIB2(N,MT95,1).ne.0 ) then

: Cccce CALL CXSINT(NN,IBP, N,MT95,
: CceeeX R , CX, MCX, KLIB2,NUC,NMT,
. CceceeW IEP ,DE, DE1, NBANK)

L0  =KLIB2(N,MT95,11) - KLIB2(N,MT95,3)

: *VOCL LOOP,NOVREC

do3101=1,NN
if (IEP(l).ge.KLIB2(N,MT95,3)
& .and.IEP(1).It.KLIB2(N,MT95,4) ) then
LL  =L0+IEP()
E2() = CX(LL+1) + DE(I)*(CX(LL)-CX(LL+1))

else
E2() =0.0
end if
R() =R(l)-2.0*E2(l)
310 continue
end if
C

.ccc MT =9

if (KLIB2(N,MT96,1).ne.0 ) then

. Cccce CALL CXSINT(NN,IBP, N,MT96,
: CcceeX E2
. CccecW

, CX, MCX, KLIB2,NUC,NMT,
IEP ,DE, DE1, NBANK)

L0 =KLIB2(N,MT96,11) - KLIB2(N,MT96,3)

: *VOCL LOOP,NOVREC

do3201=1, NN
if (IEP(l).ge.KLIB2(N,MT96,3)
& .and.IEP(l).It. KLIB2(N,MT96,4) ) then
LL  =L0+IEP()
E2() = CX(LL+1) + DE(I)(CX(LL)-CX(LL+1))

586: end if

587: R() =R()-3.0*E2(l)
588: 320 continue

589: end if

590: C

591: C

592: C COMPLETE CALCULATION OF SIGMA-LOSS
593: C

594: C

595: *VOCL LOOP,NOVREC

596: do 3301=1,NN

597: SMCW(I,LMIC(8)) = R(l)
598: 330 continue

599: end if

600: C

601: C ...save SMCW in bank array ...
602: C

603: do 350 K =1, NSMIC

604: do 3401=1, NN

605: SMIC(IBP(I),N,K) = SMCW(I,K)
606: 340 continue

607: 350 continue

608: C

609: 360 continue

continue
if (KCRES(N,3).eq.
NPTS =KCRES(N,
LEMESH = KCRES(N,
LEM =LEMESH + NPTS -1

all BSVINC( CRES(LEMESH), NPTS, E, IEP, NN )

: C370

e.CRES(LEMESH).and.E(l).le.CRES(LEM) ) then

= LEMESH + IEP(I)

=LE + NPTS

SGTAL(IBP(I),N) = CRES(LL) + (CRE
(CRES(LE)-CRES(LE-1))*

end if
380 continue
end if
end if
390 continue

OO00000000O0OQ 0
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subroutine GMACNX( IRAND, NN, IBP, MAT,
JNP, JGAMM, JDEBG,

NBANK, EEE, MB, NUC, NSTAL, NSM
SMAC, LMAC, KMAC, MMAC, NSMIC, SMI
LMIC, KSPI, SGTAL,

LPDEN, INUCT, DENST, NMAT, NUCL,
NMT, CX, MCX, KLIB1, KLIB2, XLIB1

S SRR

lect collision nuclide.
pointers
free flight / after sq

all nuclides /
s in current zone

this is the number of atoms for photon.
CALLED IN : SUNCL, NXTNR, NXTFLI
CALLS : GMICNX

UPDATE :

integer JDEBG(*)
.... NN : PARTICLE NUMBER IBP : BANK POINTERS MAT: MAT #
integer NN, IBP(NN), MAT

... MATERIAL DATA .....ccconnns

0O00 000 0000000000000 0O00

integer LPDEN(NMAT+1), INUCT(*)
real DENST(*)

.... Cross section .................

[eXeXe)

real CX(MCX), XLIBL(NUCL*)
integer KLIBL(NUCL,*), KLIB2(NUCL,NMT,*)

(¢}

real CRES(MCRES)
integer KCRES(NSTAL,4), INCST(NUC*)

real EEE(NBANK)

... SIGMA BANK ......

o000 000

real SMAC(NBANK,MB,NSMAC), SMIC(NBANK,NUC,NSMIC)

integer MB, KMAC(NBANK,MB), MMAC(NBANK,2), LMAC(8), LMIC(8)
integer KSPI(NBANK,NUC)

real SGTAL(NBANK,NSTAL)

... WORKING ARRAYS ...

[eXeXe)

integer IF3(NN), IFI(NN)
real R(2*NN), STOT(NN)
real WK1(NN), WK2(NN), WK3(NN), WK4(NN), WK5(NN)

. CH#<2007/03/14:PN4:
: ci#t real SMCW(NN,NSMIC)

real SMCW(NBANK,NSMIC)

. CHH>

66:
67:
68:
69:
70:

C

include "../shared/INC/_IOUNIT’
include 'INC/_IOUNIT2’

if (NN.le.0) return

Calculate microscopic cross sections

OO0 00000 O

if (JMIC.eq.1) then

... SET MMAC( ,2)=0 : number of macroscopic cross sections prepared
for this particle
do 100 1 =1, NN
MMAC(IBP(I),2) =0

100 continue

if (JAMXC.ne.0) then
do 110N =1, NUC
do 1201=1,NN
KSPI(IBP(I),N) = 0

120 continue
110 continue

150 continue

160

CST.gt.0) then
\VMNT.ne.0 ) call VMNTO0( 8, 5)
NT.ne.0) call VMNTRZ( 8, NCOLS )

if (JNP.eq.
do1401=1,

WKI1(l) =LO
continue

end if

do 150 NC =1, NNCST

N  =INCST(NC,INP)

if (N.ne.0 ) then

call GMICNX

N, NN, IBP, WK1, IRAND, JNP, JGAMM,

ANK, NSMIC, SMIC, LMIC, KSPI, NUCL,

NMT, CX, CX, MCX, KLIB1,

1B2, XLIB1,

STOT, WK2, WKS3, WK4, WK5, R,SM

end if

if (JVMNT.ne.0 ) call VMNT22(3
end if

continue
end if
if (JNP.eq.2 ) then
do1701=1, NN
WK1(l) = LOG(EEE(IBP(1)))
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131:

132:

. C
C

195:

O000000 00000 O

O 000000000

: *VOCL LOOP,NOVREC

170 continue 196: IFI(N2) = IBP(l)
end if 197: C
198: C MACRO DATA FOR MATERIAL '"MAT' MAY EXIST IN BANK
.... NUCL = NUC for neutron, NPATOM for photon 199: C
do 180 N =1, NUCL 200: else
call GMICNX( N, NN, IBP, WK1, IRAND, JNP, J 201: if (KMAC(IBP(I),K).eq.MAT ) then
& NBANK, NSMIC, SMIC, LMIC, KSPI, 202: IF3(l) =-1
& 203: MMAC(IBP(I),1) =K
& 204: end if
& 205: end if
180 206: C
207: if (IF3(1).ne.0)N3 =N3+1
208: end if
C 209: 210 continue
C onse function ... 210: 220 continue
C 211: C
212: 230 continue
K, EEE, 213: C
& , MCRES, WK2, WK3) 214: C N2 =0:NO NEED TO CALCULATE MACRO DATA'!
end if 215: C
216 if (N2.eq.0) return
end if 217: C
218: C
——========== 219: C CALCULATE MACRO DATA FOR SOME PARTICLES
When MAT.le.0, no macroscopic Cross 220: C
————— - C
if (MAT.le.0 ) return : PDEN(MAT), LPDEN(MAT+1) - 1
DETERMINE BANK NUMBER TO BE USED ( MMAC(IBP(I),1))
g.0 ) then
IF3(NNN)
N3 =0 WKI1(NNN)
do2001=1, NN end if
IF3(1) =0 continue

200 continue

IF3: STATUS INDICATOR 0 = TREATMENT UNDETERMINED YET
1 = MACRO DATA MUST BE CALCULATED NEWLY
-1 = MACRO DATA ALREADY PREPARED

= IFI(1)
= LOG(EEE(IFI(I)))

COUNT THE NUMBER OF PARTICLES WHOSE DATA MUST BE CALCULATED
IFI : GATHERED BANK POINTERS

N2 =0 if (NNN.gt.0 ) then
call GMICNX( NI, NNN, IF3, W
NBANK, NSMIC, S
NMT, CX, CX
STOT, Wil

do220K=1,MB +1
if (N3.eq.NN ) go to 230

do2101=1, NN
if (1F3(1).eq.0) then

C MACRO DATA ARE NOT IN BANK, MUST BE CALCULATED NEWLY! ........................
. C :

if MI(\/I)AC(IBP(I),Z).ILK ) then cy ( .......... ( ................
IF3(l) =1 : NUCT(LPDEN(MA
KMACO = MIN(MMAC(IBP(1),2)+1,MB) 256:  RHO = DENST(LPDEN(MA

MMAC(IBP(1),2) = KMACO 257:  do2701=1, N2

MMAC(IBP(l),1) = KMACO 258: STOT(l) = SMIC(IFI(1),NI,LMIC(1))
KMAC(IBP(I),KMACO) = MAT 259: 270 continue

N2 =N2+1 260: C
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261: C CALCULATE MACRO CROSS SECTION BY SUM
262: C
263:  if ((LPDEN(MAT+1)-LPDEN(MAT)).ge.2 ) then

264: C

265: do 290 N = LPDEN(MAT) + 1, LPDEN(MAT+1) - 1
266: NI = INUCT(N)

MICRO CROSS SECTIONS 326: C
327: return
328: end

267: = DENST(N)
268: =1, N2
269: STOT(l) + SMIC(IFI(I),NI,LMIC(1)
270: 280

271: 290

272: end

273: C

274: C PU

275: C

276: *VOCL LO

277: do 300 |

278:

279: 300 continue

280: C

281: C

282: C OTHER MACROSCOPIC CROSS SECTIONS IF N
283: C

284: do350K=2,8

285: if (LMAC(K).gt.0 ) then

286: do3101=1,N2

287: STOT(l) =0.0

288: 310 continue

289: do 330 N = LPDEN(MAT), LPDEN(MAT+1) - 1
290: NI = INUCT(N)

291: RHO = DENST(N)

292: do3201=1,N2

293: STOT(l) = STOT(I) + SMIC(IFI(I),NI,LMIC(K))*RHO
294: 320 continue

295: 330 continue
296: *VOCL LOOP,NOVREC

297: do 3401=1, N2

298: SMAC(IFI(1),MMAC(IFI(1),1),LMAC(K)) = STOT(l)
299: 340 continue

300: end if

301: 350 continue

302: C

303: C DATA CHECK ONLY FOR DEBUGGING (1990/3/15)
304: C
305: if (JDEBG(1).ne.0 ) then

306: do5501=1,N2

307: if (MMAC(IFI(1),2).It.1

308: & .or. MMAC(IFI(1),1).gt. MMAC(IFI(1),2)

309: & .or. MMAC(IFI(1),2).1t.0 .or. MMAC(IFI(1),2).gt.MB ) then

310: write(I0G,*) ' == INVALID MMAC DATA IN GETMAC ! =="
311: write(I0G,*) ' POS =", IFI(l), " MMAC =",

312 & MMAC(IFI(1),1), MMAC(IFI(1),2)

313: end if

314: 550 continue

315: do570M =1, MB

316: do5601=1,N2

317: if ( KMAC(IFI(1),M).It.0 .or. KMAC(IFI(I),M).gt.NMAT )

318: & then

319: write(I0G,*) ' == INVALID KMAC DATA IN GMACNX ! =="
320: write(I0G,*)* POS =", IFI(l), ' M=", M,

321 & " KMAC =, KMAC(IFI(l),M)

322: end if

323: 560 continue
324: 570 continue
325: end if
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: C UPDATE :
: C 7SEP 1992 :

: C 27 Apr 1995: give "CONT
: C 27 Jul 1997: declare JDEBG as an array.
. C

: c+f.k 1999.2.25

Cc
Cc
Cc
. C
. C
Cc
Cc
Cc

subroutine GMACPT( IRAND, NN,
& NBANK, MB, NUC, NSTAL, NSMAC,
& KMAC, MMAC, NSMIC, SMIC, LMIC, SG
& LPDEN, INUCT, DENST, NMAT, IF3, IFl,
&
&

IBP, MAT, J

STOT, SNUF, SLOS,
SMICP, SMACP, STOTP, SNUFP, SLOSP )

IRAND’ (random number seed
" for all "DO"

integer JDEBG(*)
.... NN : PARTICLE NUMBER B
integer NN, IBP(NBANK), MAT

... MATERIAL DATA .....ccconnns

000 000

integer LPDEN(NMAT+1), INUCT(*)
real DENST(*)

... SIGMA BANK ......

[eXeXe)

real SMAC(NBANK,MB,NSMAC), SMIC(NBANK,NUC,NSMIC),
&  SGTAL(NBANK,NSTAL)

integer MB, KMAC(NBANK,MB,2), MMAC(NBANK,2), LMAC(8), LMIC
real SMACP(NBANK,MB,NSMAC), SMICP(NBANK,NUC,NSMIC)

... WORKING ARRAYS ...

[eXeXe)

integer IF3(NBANK), IFI(NBANK)
real R(NBANK), STOT(NBANK), SNUF(NBANK), SLOS(NBANK)
real STOTP(NBANK), SNUFP(NBANK), SLOSP(NBANK)

(¢]

include ../shared/INC/_IOUNIT’
include 'INC/_IOUNIT2’

DETERMINE BANK NUMBER TO BE USED ( MMAC(IBP(1),1))

O000000

write(*,*) 'SMAC(2,1,0):",SMAC(2,1,0),” SMACP():,SMACP(2,1,0)
write(*,*) 'SMAC(2,1,1):",SMAC(2,1,1),” SMACP():,SMACP(2,1,1)
write(*,*) ----- GMACPT ----- !
write(*,*) 'SMIC(2,1,1):,SMIC(2,1,1)," SMICP():",SMICP(2,1,1)
write(*,*) 'NBANK:’,nbank,” MB:",mb,” NSMAC:’,nsmac
doi=1, NBANK

doj=1,MB

do k=1, NSMAC

66: c smacp(i,j,k) = 0.0
67: c enddo

68: c enddo

69: ¢ enddo

70: c-f.k 1999.2.25
71: N3 =0
72: do1001=1, NN

73: IF3(l) =0

74: 100 continue

75: C

76: C IF3:STATUS INDICATOR 0 =TREATMENT UNDETERMINED YET
77: C 1 = MACRO DATA MUST BE CALCULATED NEWLY

78: C -1 = MACRO DATA ALREADY PREPARED

79: C

80: C

81: C COUNT THE NUMBER OF PARTICLES WHOSE DATA MUST BE CALCULATED NEWLY.
82: C IFl: GATHERED BANK POINTERS

83: C

84: N2 =0

85: C

86: do120K=1,MB + 1

87: if (N3.eq.NN ) go to 130

88: *VOCL LOOP,NOVREC

89: do 1101=1, NN

90: if (1F3(1).eq.0) then

91: C

92: C DATA ARE NOT IN BANK, MUST BE CALCULATED NEWLY!
93: C------

IBP(1),2).It.K ) then

N(MMAC(IBP(I),2)+1,MB)
= KMACO

MACRO DATA FOR MA MAY EXIST IN BANK

else
if (KMAC(IBP(I),K,2).eq.MAT ) then
F3(l) =-1

AC(IBP(I),1) =K

).ne.0)N3 =N3+1

114: 110 continue
115: 120 continue
: C

130 continue

$€0.0 ) return

CALCULATE MACRO DATA FOR

O00000
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131:
132:
133:
134:
135:
136:
137:

. C

. C

C CLEAR OR INITIALIZE TEMPORARY ARRAYS
C (IF3IS USED AS TEMPORARY STORAGE OF COLL
C

NI = INUCT(LPDEN(MAT))
RHO = DENST(LPDEN(MAT))
c+f.k 1999.5.12
¢ write(*,*) --- summry --- gmacpt’,NI,RHO,MAT,LPDEN

: ¢ write(¥ - summry ---',(DENST(JJJ),JJJ=1,9)
c-f.k 199
do 1
C 0.0
MIC(IFI(1),NI,LMIC(1))*R
SMICP(IFI(I),NI,LMIC(
C
C
SNUFP(l) = C(2))*RHO
SLOSP(I) = SMICP(IFI(1),NI,LMIC(8))*RHO
end if
140 continue
C
C CALCULATE MACRO CROSS SE!
C
if ( (LPDEN(MAT+1)-LPDEN(MAT)) ¥
C
do 160 N = LPDEN(MAT) + 1, LPDEN(MAT+1) - 1
call RANU2( IRAND, R, N2, ICON )
NI =INUCT(N)
RHO =DENST(N)
do1501=1,N2
ST = SMIC(IFI(I),NI,LMIC(1))*RHO
STP = SMICP(IFI(I),NI,LMIC(1))*RHO
P Co IF3 : NUCLIDE TO COLLIDE .........
C
STOT(l) = STOT(l) + ST
STOTP(l) = STOTP(l) + STP
if (ST.gt.STOT(I)*R() ) IF3() = NI
if (JEIGN.ne.0 ) then
SNUF(I) = SNUF(I) + SMIC(IFI(1),NI,LMIC(2))*RHO
SLOS(I) = SLOS(I) + SMIC(IFI(I),NI,LMIC(8))*RHO
SNUFP(Il) = SNUFP(I) + SMICP(IFI(I),NI,LMIC(2))*RHO
SLOSP(I) = SLOSP(I) + SMICP(IFI(l),NI,LMIC(8))*RHO
end if
150 continue
160 continue
end if
: C PUT CALCULATED MACROSCOPIC DATA IN BANK
: *VOCL LOOP,NOVREC

do 170 1=1, N2

KMAC(IFI(1),MMAC(IFI(1),1),1) = IF3(l)

SMAC(IFI(1), MMAC(IFI(1),1),LMAC(1)) = STOT(l)

SMACP(IFI(I), MMAC(IFI(1),1),LMAC(1)) = STOTP(I)

if (JEIGN.ne.0 ) then
SMAC(IFI(1), MMAC(IFI(1),1),LMAC(2)) = SNUF(l)
SMAC(IFI(1), MMAC(IFI(1),1),LMAC(8)) = SLOS(l)
SMACP(IFI(1), MMAC(IFI(1),1),LMAC(2)) = SNUFP(l)
SMACP(IFI(1), MMAC(IFI(1),1),LMAC(8)) = SLOSP(l)

end if

170 continue

. C

C
Cc
C
. C
. C
C
C
Cc

e
: C OTHER MACROSCOPIC CROSS SECTIONS IF NECESSARY
: C

do220K=2,8
if (JEIGN.eq.0 .or. (K.ne.2.and.K.ne.8) ) then

1 c+f.k 1999.3.31

write(* ¥) '==== SMAC :’,SMAC(2,1,0), STOT: *,STOT(1)
write(* ¥) '==== SMACP: ’,SMACP(2,1,0),’ STOTP: ', STOTP(1)
do1111=1,N2
STOT(l) = 0.0
STOTP(l) = 0.0
SMAC(IFI(1), MMAC(IFI(1),1),LMAC(K)) = STOT(l)
SMACP(IFI(1), MMAC(IFI(1),1),LMAC(K)) = STOTP(I)
write(*,*) SMAC(IFI(l), MMAC(IFI(l), 1), LMAC(K))
T c write(*,) SMACP(IFI(1), MMAC(IFI(1),1),LMAC(K))

:cl11 continue
: c-f.k 1999.3.31

if (LMAC(K).gt.0 ) then

do 180 1=1, N2
STOT(l) =0.0
STOTP(l) = 0.0
180 continue
do 200 N = LPDEN(MAT), LPDEN(MAT+1) - 1
NI =INUCT(N)
RHO = DENST(N)

0190 | =1, N2
OT(l) = STOT(I) + SMIC(IFI(I),NI,LMIC(K))*RHO
TP(I) = STOTP(I) + SMICP(IFI(1),NI,LMIC(K))*RHO

(IFI(1),1),LMAC(K)) = STOT(l)
FI(1),1),LMAC(K)) = STOTP(l)

210 continue

end if

.or. KMAC(IFI(I),M,

write(I10G,*) ' == INVAL

write(I0G,*)” POS =", 1|

& " KMAC =", KMAC(IF|

& KMAC(IFI(1),M,2)
end if

O 000
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261: 240 continue
262: 250 continue
263: end if

check write

C: " (LMAC(i),i=1,8)
'N2,” NSMAC=",NSMAC
' (IFI(i),i=1,N2)

IFIGi), MMAC(IFI(1),1),L|
& (IFI(), MMAC(IFI(1)

N
~
N b
D000 00000000O0N0000N
R0 R0 Ro

286: return
287: end
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: C PURPO, et micro cross sections and put them in gi

)
: CCALL UTR, SOURCE

;. CH##<2007/03/14:PN3:
. c## integer ICX(MCX), KLIB1(NUC,30), KLIB2(NUC,NMT,13)

Q

: C parameter( MWARN =20)

000000 O

subroutine GMICNZ( N, NN, IBP,E, IRAND, NUC,
& NBANK, NSMIC, SMIC, LMIC, KSPI, C
& ICX, MCX, KLIB1, KLIB2, XLIB1,

& E2, IEP, IEP2,

& IBP2, DE, R, SMCW,

& RNU, NUC_MAX)

lide

R OF PARTICLES IB

OO0 000 0000

real SMIC(NBANK,NUC,NSMIC)
integer KSPI(NBANK,NUC), LMIC

... CROSS SECTION & POINTERS'S

[eXeXe)

real CX(MCX), XLIBL(NUC,11)

integer ICX(MCX), KLIB1(NUC,31), KLIB2(NUC,NMT,21)
>
RNU(NBANK,NUC_MAX,1) : nu-total
RNU(NBANK,NUC_MAX,2) : nu-delayed
RNU(NBANK,NUC_MAX,3) : nu-prompt
real RNU(NBANK,NUC_MAX,3)

... WORKING ARRAY .....

0O00 000

real E2(NBANK), R(2*NBANK), DE(NBANK)
integer IEP(NBANK), IEP2(NBANK), IBP2(NBANK)
real SMCW(NBANK,NSMIC)

(¢]

integer MNEG
parameter( MWARN = 2000 )

parameter(MT1 =1, MT2 =2, MT4 =4, MT18 =18, MT101 =
& 101, MT94 =94, MT95 =95, MT96 =96 )

include 'INC/_FLAGS’
include '../shared/INC/_IOUNIT’

data MNEG /0/

do 1001 =1, NN
E() =EEE(BP(l)
100 continue

NPTS =KLIBL(N,2)
LNU = KLIBL(N,14)
NNU  =KLIB1(N,9)
N2 = LNU*NNU

. C  FISSION (MT = 18)

C ENERGY MESH POINT #

LEMESH = KLIBL(N,1)
call BSVDEC( CX(LEMESH), NPTS, E, IEP, NN )

: *VOCL LOOP,NOVREC
do 100 1=1, NN
KSPI(IBP(I),N) = IEP(l)
LE  =LEMESH + IEP(l)
DE(l) = (CX(LE)-E(1)) /(CX(LE)-CX(LE-1))
100 continue

000
Q
—
m
>
by
>
—
[
@)
by
@]
]
n
[%2]
m
0
4
©]
Z
n

do 120 K =1, NSMIC
do 1101 =1, NN
SMCW(1,K) =0.0
110 continue
120 continue
do122K=1,3
do1211=1,NN
RNU(IBP(I),N,K) =0.0
121 congnue

do1301=1, NN
LL  =L1+IEP()

if (LMIC(6).ne.0 ) then
if (KLIB2(N,MT4,1).ne.0 ) theg

4,3)
N MT4,4) ) then

+1) + DE()*(Q
continue

end if
end if

[eXe]
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131: C 196: EE1 = CX(LSUNR+IEP2(I)-1)

132: C 197: INTUN = ICX(LINT+IEP2(1))

133: if (KLIB2(N,MT18,1).ne.0 ) then 198: if (INTUN.eq.5 .or. INTUN.eq.3 ) then
134: LO = KLIB2(N,MT18,11) - KLIB2(N,MT18,3) 199: EE2 =LOG(EE2)

135: *VOCL LOOP,NOVREC 200: EE1 =LOG(EEl)

136: do 150 1 =1, NN 201: E2(l) = LOG(E2(I))

137: if (IEP(1).ge.KLIB2(N,MT18,3).and.IEP(l).It.KLIB2( 202: end if

138: & 203: if ( R(1).gt.(E2(1)-EE2)/(EE1-EE2) ) IEP2(I) = IEP2(I) +
139: + |EP(I) 204: & 1

140: MIC(3)) = CX(LL+1) + DE(I)*(C 205: 180  continue

141: 206: C

142: 150 207: call RANU2( IRAND, R, 2*MM, ICON )

143: 208: C

144: 209: LS = LSUNR + 2*NUNR

145: C 210: NNEG =0

146: C CAPT 211: C

B O e e e 212: C ... CASE OF LLSSF=0 (BACKGROUND IS GIVEN) .....
148: 213: C

149 if ( KLIB2(N, 214: if (LLSSF.eq.0) then

150: LO = KLIB2(N 215: *VYOCL LOOP,NOVREC

151: *VOCL LOOP,NOVREC 216: do1901=1, MM

152: do 160 1 = 1, NN 217: LQ  =LS + (IEP2(1)-1)*6*NUNR2
153: if (IEP(I).ge.KLIB2(N,MT101,3) 218: LIPOS =LQ + NUNR2

154: & .and.IEP(1).It.KLIB2(N,MT101,4) ) t 219: C

155: LL =L0 + IEP(I) 220: C ... B.M.C. SAMPLING OF PROBABILITY TABLE .........
156: SMCW(I,LMIC(5)) = CX(LL 221: C

157: end if : FF(NEAREST)

158: 160 continue = MIN(NUNR2-1,INT(NUNR2*R(1)))
159: end if

160: C

161: C

162: C UNRESOLVED RESONANCE (TOTAL , ELASTIC, FISSION )

163: C

164: C

165: NUNR = KLIB1(N,4)

166: if (NUNR.ne.0 ) then

167: NUNR2 = KLIB1(N,5)

168: LSUNR =KLIB1(N,18) LCRX =LIPOS + 3*(K-1)
169: LLSSF =KLIB1(N,30)

ivo. . N A 255 .. TOTAL .
171: C ... SELECT PARTICLES IN UNRESOLVED RESONANCE ENERGY

172: CW(IBP2(I),LMIC(1)) = SMCW(IBP2(I),LMIC(1))
173: MM =0 + CX(LCRX)

174: EL = CX(LSUNR+NUNR-1) :

175: *VOCL LOOP,NOVREC C LG ELASTIC
176: do 170 1=1, NN :

177: if ( E(l).le.CX(LSUNR).and.E(l).ge.EL ) then W(IBP2(1),LMIC(4)) = SMCW(IBP2(I),LMI
178: MM  =MM+1 + CX(LCRX+1)

179: IBP2(MM) =1 :

180: E2(MM) = E(l) C FISSION

181: end if

182: 170 continue

183: C

184: C ... DETERMINE TABLE POSITION

185 C e .

186: if (MM.gt.0 ) then

187: call BSVDEC( CX(LSUNR), NUNR, E2, IEP2, MM )

188: C

189: C ... SELECT TABLE ............

190:

191: call RANU2( IRAND, R, MM, ICON )

192: LINT =LSUNR + NUNR

193: :

194: do1801=1, MM : .or. .

195: EE2 = CX(LSUNR+EP2(l)) : .or. SMCW(IBP2(1),LMIC(5)).
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261:
262:
263:

302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:

316:
317:
318:
319:
320:
321:
322:
323:

325:

NNEG =NNEG+1 326:
CX0 = CX(LCRX) 327: end if
CX1 =CX(LCRX+1) 328: 200 continue
CX2 =CX(LCRX+2) 329: end if
SMCW(IBP2(1),LMIC(1)) = 1.0E-5 330: C
SMCW(IBP2(I),LMIC(4)) = 1.0E-5*CX1/CX0 331: C .. warning message for non-positive cross section fixup...
SMCW(IBP2(1),LMIC(3)) = 1.0E-5*CX2/CX0 332: C
CW(IBP2(I),LMIC(5)) = 1.0E-5*(CX0-C, 333: if (NNEG.gt.0 ) then
334: if (MNEG.Itt MWARN ) then
190 335: write(IOW,7000) NNEG, N
C 336: 7000 format(/11'(GMICN1) FOR’,I5,
c .. LLSSF=1 (AVERAGED IS 337: & ' particles, cross sections’,
C 338: & ' are negative in unresolved resonance region’
339: & [ for’,14,-th nuclide.’)
C 340: MNEG = MNEG + NNEG
: *VOCL LO 341:
342: if (MNEG.ge.MWARN ) then
343: write(IOW,*)
344: & "M(GMICN1) NEGATIVE X-SEC MESSAGES ',
345: & 'WIIL BE SUPPRESSED HEREAFTER.’
C 346: end if
C ... 347: end if
C 348: end if
. C/I#IF ROUNDOFF(NEAREST) 349: end if
350: end if
K =
. CIHHELSE :
* KK = NUNR2*R(l) [ om—
D * K = INT(L.0-CX(LQ+KK)+R(MM+I)) + 2*KK :
. CI#ENDIF
K = ICX(LIPOS+K)
LCRX =LIPOS + 2*NUNR2 + 3*(K-1)
SIGC = CX(LCRX) - CX(LCRX+1) - CX(LCRX+2) do2101=1, NN
SIGCAV = CX(LSAV) - CX(LSAV+1) - CX(LSAV+2) E2() = CX(LSNU
C continue
C .. check non-positive capture cross section ... do230K=NNU-2,0,-1
C if it or averaged one is non-positive, do2201=1,NN
C infinite dilution cross sections are used. E2(I) = E2(I)*E(l) + CX(LSNU+K)
C ontinue
if (SIGC.le.0.0 .or. SIGCAV.le.0.0 ) then i
NNEG =NNEG+1
else
c .. TOTAL oot
SMCW(IBP2(1),LMIC(1)) = SMCW(IBP2(1),LMIC(1)) / N R TABULATION ...ooovvrran.
& CX(LSAV)*CX(LCRX) :
375: else if (LNU.eq.2 ) then
c ... ELASTIC .o call BSVDEC( CX(LSNU), NN
: *VOCL LOOP,NOVREC
SMCW(IBP2(1),LMIC(4)) = SMCW(IBP2(1),LMIC(4)) / 3 do 2501 =1, NN
& CX(LSAV+1)*CX(LCRX+1)
c ... FISSION ...oviiiiiiiiieeeee e
if (CX(LSAV+2).9t.0.0 )
& SMCW(IBP2(I),LMIC(3)) = SMCW(IBP2(1),LMIC(3)) /
& CX(LSAV+2)*CX(LCRX+2) : C
: C
c ... CAPTURE ..ottt 387: C Nu-delayed (MT =98)
388: C
SMCW(IBP2(1),LMIC(5)) = SMCW(IBP2(1),LMIC(5)) / 389: C

& SIGCAV*SIGC 390: LSNUD = KLIB1(N,25)
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391:
392:
393:
394:
395:
396:
397:
398:
399:
400:
401:
402:
403:
404:
405:
406:

O0000

420 contipue

: *VOCL LOOP,NOVREC

460 continue

. C

if (LNUD.eq.1) then
do4201=1, NN
E2(l) = CX(LSNUD+NNUD-1)

else if (LNUD.eq.
call BSVDEC( CX(LS . NNUD, E, IEP2, NN )

do 460 1=1, NN
LE  =LSNUD + IEP2())
LL  =LE+NNUD
DO = (CX(LE)-E(l)) (CX(L
RNU(IBP(I),N,2) = CX(LL)+DO*
RNU(IBP(I),N,3) = RNU(IBP(I),N,

end if

if (LNU.ne.0 ) then
if (JFMUL.eq.0 .or. LNUD.eq.0 ) then
do4701=1,NN
SMCW(I,LMIC(2)) = RNU(IBP(I),N,1)*SMCW(I,LMIC(3))

470 continue

else if (JFMUL.eq.1 .and. LNUD.ne.0 ) then
do4801=1, NN
SMCW(I,LMIC(2)) = RNU(IBP(I),N,3)*SMCW(I,LMIC(3))

480 continue

. C
. C
C

end if
end if

(N,2N) (MT=94)

if (LMIC(7).ne.0 ) then
if ( KLIB2(N,MT94,1).ne.0 ) then
L0  =KLIB2(N,MT94,11) - KLIB2(N,MT94,3)

: *VOCL LOOP,NOVREC

do 260 1=1, NN
if (IEP(I).ge.KLIB2(N,MT94,3)
& .and.IEP(1).It.KLIB2(N,MT94,4) ) then
LL  =L0+IEP()
SMCW(I,LMIC(7)) = CX(LL+1) + DE(I)*(CX(LL)-CX(LL+1))
end if

260 continue

end if
end if

LOSS : CAPTURE + FISSION - (N,2N) - 2*(N,3N) - 3*(N,4N)

456: C IF(JEIGN.NE.O) THEN

457:

458: if (LMIC(8).ne.0 ) then

459: C

460: C ........... (N,2N) HAS BEEN CALCULATED (NSMIC >=7) ....
461:

462: if (LMIC(7).ne.0 ) then

463: *VOCL LOOP,NOVREC

464: do 2701=1, NN

465: R() =SMCW(,LMIC(5)) + SMCW(I,LMIC(3))
466: & - SMCW(I,LMIC(7))

467: 270 continue

468: else

469: C

470: C oo (N,2N) IS CALCULATED HERE (NSMIC < 7) ....
471:

472: if (KLIB2(N,MT94,1).ne.0 ) then

473: L0  =KLIB2(N,MT94,11) - KLIB2(N,MT94,3)
474: C

475: *VOCL LOOP,NOVREC

476: do2801=1, NN

477: if (IEP(1).ge.KLIB2(N,MT94,3)

478: & .and.IEP(I).It.KLIB2(N,MT94,4) ) then

479: LL  =LO+IEP(l)

E2() = CX(LL+1) + DE(I)(CX(LL)-CX(LL+1))

do2901=1
R() =SM ) + SMCW(I,LMIC(3))

290 continue
end if

end if

T95,1).ne.0 ) then
2(N,MT95,11) - KLIB2(N,MT95,3)

do 300Y=1, NN
if (IEP(1).ge.KLIB2(N,MT95,3)

& .and.IEP(1).It.KLIB2(N,MT95,4) ) th
LL  =L0+IEP(l)
E2(I) = CX(LL+1) + DE

else
E2(I) =0.0

end if

( KLIB2(N,MT96,1).ne.0
: L0  =KLIB2(N,MT96,11)
517: *VOCL LOOP,NOVREC
518: do3101=1,NN
519: if (IEP(1).ge.KLIB2(N,MT96,3)
5200 & .and.IEP(l).It. KLIB2(N,MT96,4)
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. C

LL  =LO0+IEP()
E2(I) = CX(LL+1) + DE(I)*(CX(LL)-CX(LL+1))
else
E2() =0.0
end if
R(l) =R()-3.0*E2(l)
310
OcCL L
320 conti
end if
C
C
C
do 340 K =1, NSMIC
do3301=1,NN
SMIC(IBP(I),N,K) = SMCW(I,K)
330 continue
340 continue
return
end
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[eXeXe]

. CH##<2007/03/14:PN4:
. ci#t real SMCW(NN,NSMIC)

. CHH> :
. C : EXP(CX(LL5+1)+DE(I)*(CX(LL5)-CXi

0000 O

subroutine GMICNX( N, NN, IBP, E , IRAND, JN
NBANK, NSMIC, SMIC, LMIC, KSPI, N
NUC, NMT, CX, ICX, MCX, KLIB1,

& 67: *YOCL LOOP,NOVREC
&

& KLIB2, XLIB1,

&

&

68: do 100 1=1, NN

69: KSPI(IBP(I),N) = IEP(l)
E2, IEP, IEP2, 70: LE = LEMESH + IEP(])
IBP2, DE, R, SMCW) 71: DE(l) = (CX(LE)-E(1)) /(CX(LE)-CX(LE-1))
C=<MVP> = =========== 72: 100 continue
: C PURPO, et micro cross sections and put them in gi 73: C
C lide or N'th atom 74: C
C 75: C .. photon ........ccooeeiriine
C JNP 76: C
Cc CcoMm 77: C
C ) in advance (EDITFL). 78: if (JNP.eq.2 ) then
C cross section is calcul 4 79: C
: CCALL 80: L2  =KLIB2(N,2,5) - KLIB2(N,2,3)
. C UPDAT 81: L3 = KLIB2(N,4,5) - KLIB2(N,4,3)
: C22Nov 20 82: L4 = KLIB2(N,6,5) - KLIB2(N,6,3)
C 83: L5 =KLIB2(N,8,5) - KLIB2(N,8,3)
C============ 84: *VOCL LOOP,NOVREC
C 85: do1101=1, NN
C ... NN: NUMBER OF PARTICLES IBP: POINTER ........... 86: SMIC(IBP(I),N,1) = 0.0
C 87: C
integer IBP(NN) 88: C ....INCOHERENT SCATTERING .......
C 89: C
C .... energy of neutrons 90: if (KLIB2(N,4,1).ne.0.and.IEP(I).ge.KLIB2(N,4,3)
C : .and.IEP(I).It.KLIB2(N,4,4) ) then
real E(NN) =13+ IEP()
C : P(),N,1) =
C e BANK oot : CX(LL3+1)+DE(I)*(CX(LL3)-CX(LL3+1)))
c .
real SMIC(NBANK,NUC,NSMIC)
integer KSPI(NBANK,NUC)
integer LMIC(8)
C
C .... CROSS SECTION & POINTERS .......coooiiiiiiieeeniiieeeieee
C
real CX(MCX), XLIBL(NUCL,*)
integer ICX(MCX), KLIBL(NUCL,*), KLIB2(NUCL,NMT,*)
.... WORKING ARRAY .....

real E2(NN), R(2*NN), DE(NN) : CGEREEOELECTIC ABSORPTION .......
integer IEP(NN), IEP2(NN), IBP2(NN)
,8,1).ne.0.and.IEP(l).ge.KLIB2(N,8,3)
).It.KLIB2(N,8,4) ) then

real SMCW(NBANK,NSMIC)
= SMIC(IBP(I),N,1) +

: end if
115: 110 continue
: C

: C ....COHERENT SCATTERIA

integer MNEG
parameter( MWARN =0)

parameter( MT1 =1, MT2 =2,MT4 =4, MT18 =18, MT101 =
& 101, MT94 =94, MT95 =95, MT96 =96 )

if (JGAMM.eg
include '../shared/INC/_IOUNIT’

data MNEG /0/
ENERGY MESH POINT # :
126: EXP(CX(LL2+1)+8
127: end if
LEMESH =KLIB1(N,1) 128: 120 continue
NPTS =KLIB1(N,2) 129: end if

call BSVDEC( CX(LEMESH), NPTS, E, IEP, NN ) 130: C
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131:
132:
133:
134:
135:
136:
137:

195:

O000000

: *VOCL LOOP,NOVREC

. C

end if
: C  ELASTIC (MT=2)

. C

: *VOCL LOOP,NOVREC

. C

do 1601=1, NN

if (KLIBL(N,15).ne.1 .or. E(l).gt.XLIB1(N,4) ) then
LL2 =L2+IEP()
SMCW(I,LMIC(4)) = CX(LL2+1) + DE(I)*(CX(LL2)-CX(LL2+1))

end if

160 continue
end if
: C INELASTIC (MT =4)

. C

: *VOCL LOOP,NOVREC

return
end if

TOTAL (MT=1)

OO0

if (LMIC(1).ne.0 ) then
L1  =KLIB2(N,MT1,11) - KLI
IUNRES =IUNRES + 1

do 150 1 =1, NN
LL  =L1+IEP()
SMCW(I,LMIC(1)) = CX(LL+1) + DE(I)*(CX(LL)-CX(LL+1))
150 continue

if (LMIC(4).ne.0 ) then
L2  =KLIB2(N,MT2,11) - KLIB2(N,MT2,3)
IUNRES = IUNRES +1

if (LMIC(6).ne.0 ) then
if (KLIB2(N,MT4,1).ne.0 ) then
L0  =KLIB2(N,MT4,11) - KLIB2(N,MT4,3)

do1701=1, NN
if (IEP(1).ge.KLIB2(N,MT4,3)
& .and.IEP(I).It.KLIB2(N,MT4,4) ) then
LL  =LO0+IEP(l)
SMCW(I,LMIC(6)) = CX(LL+1) + DE(I)*(CX(LL)-CX(LL+1))
end if

170 continue

196 end if

197: end if

198: C

199: C

200: C  FISSION (MT = 18)

201: C

202: C

203: if (LMIC(3).ne.0.and.KLIB2(N,MT18,1).ne.0 ) then
204: LO  =KLIB2(N,MT18,11) - KLIB2(N,MT18,3)
205: IUNRES =IUNRES +1

206: *VOCL LOOP,NOVREC

207: do 1801=1, NN

208: if (IEP(1).ge.KLIB2(N,MT18,3).and.IEP(I).It.KLIB2(N,MT18,4)
209: & ) then

210: LL  =L0+IEP()

211: SMCW(I,LMIC(3)) = CX(LL+1) + DE(I)*(CX(LL)-CX(LL+1))
212: end if

213: 180 continue

214: end if

215:

216: C

217: C CAPTURE (MT=101)

218: C

219:

220: if ( LMIC(5).ne.0.and.KLIB2(N,MT101,1).ne.0 ) then

= KLIB2(N,MT101,11) - KLIB2(N,MT101,3)

X(LL+1) + DE(I)*(CX(LL)-CX(LL+1))

190 continue
end if

UNRESOLVED RESONANC TAL , ELASTIC, FISSION)

= KLIB1(N,4)
ne.0.and.NUNR.ne.0 ) then

= CX(LSUNR+NUNR-1
: *YOCL LOOP,NOVREC
. do 2001 =1, NN
if (E(l).le.
MM

256: C ... DETERMINE TABLE POS

258: if (MM.gt.0) then

259: call BSVDEC( CX(LSUNR), NUNR; M)
260: C

RGY RANGE ....
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261:
262:

302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:

316:
317:
318:
319:
320:
321:
322:
323:

325:

c ..

© *VOCL

. C/#IF ROUNDOFF(NEAREST)

-

call RANU2( IRAND, R, MM, ICON )
LINT =LSUNR + NUNR

do2101=1, MM
E = CX(LSUNR+IEP2(1))

= CX(LSUNR+IEP2(])-1)

ICX(LINT+IEP2(1))

.eq.5 .or. INTUN.eq.3) then

= LOG(EE2)

= LOG(EE1)

= LOG(E2(l))

(E2(1)-EE2)/(EE1-

call RAN

LS
NNEG

=LSUNR + 2*
=0

CASE OF LLSSF=0 (BACKGROUND,

if (LLSSF.eq.0 ) then
LOOP,NOVREC
do2201=1, MM
LQ  =LS + (IEP2(l)-1)*6*NUNR2
LIPOS =LQ + NUNR2

. B.M.C. SAMPLING OF PROBABILITY TABLE .........

KK = MIN(NUNR2-1,INT(NUNR2*R(1)))
K = MIN(L,INT(1.0-CX(LQ+KK)+R(MM+1))) + 2*KK
. CHELSE
* KK = NUNR2*R(l)
K = INT(1.0-CX(LQ+KK)+R(MM+I)) + 2*KK
. CHENDIF
K = ICX(LIPOS+K)
LCRX =LIPOS + 2*NUNR2 + 3*(K-1)
JNEG =0
c .. TOTAL oo
if (LMIC(1).ne.0 ) then
SMCW(IBP2(1),LMIC(1)) = SMCW(IBP2(I),LMIC(1))
& + CX(LCRX)
if (SMCW(IBP2(1),LMIC(1)).1e.0.0 ) INEG = 1
end if
c ... ELASTIC ..o
if (LMIC(4).ne.0 ) then
SMCW(IBP2(1),LMIC(4)) = SMCW(IBP2(I),LMIC(4))
& + CX(LCRX+1)
if ( SMCW(IBP2(I),LMIC(4)).1t.0.0 ) INEG = 1
end if
c .. FISSION ...oiiiiiiiiieeeeceec e
if (LMIC(3).ne.0 ) then
SMCW(IBP2(1),LMIC(3)) = SMCW(IBP2(1),LMIC(3))
& + CX(LCRX+2)

326:
327:
328:
329:
330:
331:
332:
333:
334:
335:
336:
337:
338:
339:
340:
341:

369:
370:
371:
372:
: CIHENDIF

385:
386:
387:
388:
389:
390:

[eXeXe)

CHELS
*

*

R R R R

if (SMCW(IBP2(1),LMIC(3)).It.0.0 ) INEG =1
end if

if (LMIC(5).ne.0 ) then
SMCW(IBP2(1),LMIC(5)) = SMCW(IBP2(1),LMIC(5))
+ CX(LCRX) - CX(LCRX+1) - CX(LCRX+2)
if (SMCW(IBP2(1),LMIC(5)).1t.0.0 ) INEG = 1
end if

.. check non-positive cross section ...

if (JNEG.ne.0 ) then

NNEG =NNEG +1
CX0 = CX(LCRX)
CX1 =CX(LCRX+1)
CX2 =CX(LCRX+2)

if (LMIC(1).ne.0)
SMCW(IBP2(I),LMIC(1))

if (LMIC(4).ne.0)
SMCW(IBP2(1),LMIC(4))

if (LMIC(3).ne.0)
SMCW(IBP2(1),LMIC(3)) = 1.0E-5*CX2/CX0

if (LMIC(5).ne.0)

SMCW(IBP2(I),LMIC(5)) = 1.0E-5*(CX0-CX1-CX2) /ICX0
if

=1.0E-5

= 1.0E-5*CX1/CX0

B.M.C. SAMPLING OF PROBABILITY TABLE .........

= MIN(NUNR2-1,INT(NUNR2*R(1)))
MIN(L,INT(L.0-CX(LQ+KK)+R(MM+1))) + 2*KK

= NUNR2*R(l)
K ¥ = INT(L.0-CX(LQ+KK)+R(MM-+1)) + 2*KK
K = ICX(LIPOS+K)

LCRX

=LIPOS + 2*N

if (SIGC.le.0.0 .or. S8
NNEG =NNEG+1
else
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391 if (LMIC(1).ne.0)
392 & SMCW(IBP2(I),LMIC(1)) = SMCW(IBP2(l),
393 & CX(LSAV)*CX(LCRX)
394:

395: C ... ELAST