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EGS5% >~ 7). 7875 L (ucionch cgv.f)
BREAEIC & D ZERRINFREDETR

(Japanese Parts)



1 Combinatrial Geometry (CG)

1.1 Body ODEZ
EGS FH CG [1] Ti&, UFD & 5723k (Body) ZfifHT 2HMNTE 5,

1. HJitk (RPP)
X, y- & e HIADB/MERORKETEET 5, FHIFZWT O OHE P17 TH S,

2. Bk (SPH)
HROFLERTRZ MLV LERTEHRT S,

3. A3 (RCC)
HEOEBOHFLZRTRIZ MLV &, FLODRSDEIRT ML H ROHEORETRE
%75,

4. M#fH (TRC)
MEDEm OO ERTRZ ML V| KEHFOL250 EHHLDADEI R MLV H, EY
K & EHOZTNFTNDONEZRL LT R2 TEHET 5,

5. h—5 % (TOR)
WENDROFNI TR b =T ADFLERTRZ MLV, b=FAHFLRE, Fa—TD
FLETOHEH R1 . Fa—7DOYER2 K N—FRADAMERTES. (v x/y/z =
1/2/3) TEFET %, FIZ, b—TFADHE VDAL 1 &b O DME 02 215ET 5, b—
I ARKREMHAT 2556121, 01=0, R 62=21 £ T %,

Table 1: EIRDIKE Z DR D7D T — X
R EE FRDNIEZEERT DT — &

RPP # Xmin Xmax Ymin Ymax Zmin Zmax
SPH # Vx Vy Vz R
RCC # Vx Vy Vz Hx Hy Hz
R
TRC # Vx Vy Vz Hx Hy Hz
R1 R2
TOR # Vx Vy Vz R1 R2
01 02 n

1.2 YV—YavoESH

%V —Ya vk, body DHAEGLRIZLDERT D, MAGLETITIK Filkids., +, — KO
OR »¥Mlibh 5,

+ LT DHIZ body FBENENNLEITIX, body DRMIOHEEN) —Yaveid, —H,
— BEDEIZ body BESWENNZIGEIZIZ. body DAMUDFEIEA) —Y 3 > &b, body %
BO®BIZH X — F5 L body HEMR L HEITIE, MICAND il B52X3H 5D LHUTH S, o
T. +1 +2 i%, body 1 DWNMITARE DD body 2 DA ZZIKT 2 DT, body 1 & body 2 DE
Mol L 7B, —F. +1 =21, body 1 DA TZE 9D body 2 DAMIIZ EIKT 5 DT,
body 1 DFFIHHIT body 2 L EA > TWARWHIKZEIKT 5 Z 212725, Body &5 OR %
DRIZELPNZGAIZ, OR LS RMEATE L LTHHEINS, V—Yarvh, ORESTHAL
YTV =V a v OMAEOETERINDGGAEH S, 2D ED OR fLEMFHLNEHE,
OR OH#ElX, OR LB DMK T OR 556V =V a VEREDITORBETIZEENIZETOD
body 512, + ® — il HICEBRCEAI NS,



1.3 Y—3 D
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Figure 1: Combinatorial Geometry D4

51 BIZRT & 57, BR (body 2) (ZFIfA (body 3) AHEA L TV AEAREKREE X 5, H L,
REMEOYEDPFR U THIUE, V—Ya v (Hlc) DRRIZ—D2DY =Y a v e T 5HNTE D,
)—ya v

[=+20R+3
YERT B, 2, U—Ya v 1A body 2 A body 3 DEBSMIZET BB TH B EEE
KL TW5,

BRe AN RL o WEDEE. MERBZ R L BRI, HEIFOY —Ya v &5 (K) L &
o) =Y a rvESEMNTS BIZIE ),

V—vay g (®1d) i,

J=+2-3
LERT B, T, body 2 IZJET S AN, body 3 IZE X A \WEIS A EIRT B,
V—Ya v K (M 2e) ik, HIZ
K=+3

LRk g 5, TN body 3 DJET S EEIRT S,

ul



2 DL ED body ZMlAEDLELHZAITIE. +. - P OREFEZACRVEE L %5, L
Lo, BRPDLTORIE, ENhr—D2DY —Varv e UTEHRHINIRIZLARITNIERS
AN

Figure 2: Use of OR operator.

OR ft 5 %Mo/ o MM L LT, 42 MORKHBOMIK A & RHRZ 5\ TW2RWE
B EEZD, ZNH6DY—Yavik, 2DO0EHK (body 1 & 3) &, —DDMME (body 2) T

R ENnG, FTNTho) —vavid,
A=+1+2
LT
B=+4+3—-10R+3-2

Litidd %, OR AT IE. RIZ OR G5 WBIND £ T, TNk ETD body FHFITHH SN
LHRIER T DREND D,



2 Hr7F)I70O%Z A ucionch_cgv.f DBE

ucionch_cgv.f X, CG #ffio TRZTL BT 22—V a3—-RKTHb, CCANT—XIZ, 2=y b
4DT—=RT7ANIFERT B,

2.1 CG AAT—%
K 3I1ZRT LDICHBIOMAEDLDETIKRREZEHRL TWVW5S,

R
10.0
20 degree 1 atm air (region3)
5'2:5 0 Polyethylene case (region2)
20 degree 10 atm air
oe62Mev | (egiond)
photon 10.2 ~
120 o290 100] 240
Outer vacuum (region4)
Figure 3: ucionch_cgv.f DY A A M) —
ZORRDOANT—21Z, UTFD XSGR T 2,
RCC 1 0.00 0.0 0.0 0.00 0.0
10.0 5.00
RCC 2 0.00 0.0 -0.2 0.00 0.0
10.4 5.20
RCC 3 0.00 0.0 -10.0 0.00 0.0
30.0 10.0
RCC 4 0.00 0.0 -12.0 0.00 0.0
34.0 12.0
END



Z1 +1

Z2 +2 -1
Z3 +3 -2
Z4 +4 -3
END

1 2 1 0
BEOFE, WIET 5 ) - 2 Y ONEBRSTH 5,
. #RAAE

o AHTRIFIX., THILF— 0.662MeV DT
o ASTKIFDMEIX, Z-HlIZih > T (0.0, 0.0, -5.0) 75 HE AL
2. o5 EH
e CGview FHHOMRH T — X (egs5job.pic)
o FIHAER (egs5job.out)
— T 2MEIIET ST —X
- &)=y a7 A ER
— BEHEREND 1 WFW’“ODH&HXIZ WU — 7 & R 6D 72 28 SRR
+ LARCH #8E%2 #-> T, BHFNOBKICTAINT— %2528 TDENS
%(%%%W@%%¢\uﬁ®7 A, BEOT —AROCMHE O —R) HD
N T 2L F — & BEFD T R IV F — 2 5 R 7= 22 KRk &
x ZERD TRV F —E RT3V F — IR 2 7 O TRER R & Reb 72 22 RN
AR e
x T ORBED S KO -BHFNTONT DFIIART ML

3 1—%—-31—FORA
3.1 XA v7AYZA: Step 1

egsh 1%, Fortran TEPNTWVWEDT, egsh I A A M) =, 2—HF—a— R TlELNTWVWEE
BOMH DK E XL, BODT 71 )VIZ parameter X THHE L., include HREIC L 2 —H—a—
WZHUO AT WA, common (Z2WTH, [AUK include HREZ W T W5

egsh IZEFERFRT 5 include BAFRD 7 7 1 )LiL, include/T 1 L2 bV (egs IZEART2E D),
pegscommons/ (pegs (ZBAfRT B2HL D) XU auxcommons/ (egsdh DEHNHEHLLTWVWE I A
A MY —BROY TN —TF 4 VEI—F - —FIZOABEBRTEED) LV I7T5I8ICLD,
fHTES LS ICLTVS, !

Z DA, Mortran DY 27 OEEREIZ K D, 2 —%— 23— N THE E’C%t EGS4 D& & b
25z tf%%oiof egsh IZEZEBIRT B DO K E X 2L FELA L, include/egs5 h.f
ND, ZDMDGE X, auxcommons/auxll f DY4E% parameter ﬁ@{ﬁ%ﬁﬁﬁ"% bl A

R DEREL, egs IZERBET 5 include X TH B,

implicit none

include ’include/egs5_h.f’ ! Main EGS "header" file

include ’include/egs5_bounds.f’
include ’include/egs5_brempr.f’
include ’include/egs5_edge.f’
include ’include/egsb5_media.f’

Lo s DFEEIX, egsdrun A2 U 7 bk XL egsSrun.bat THEI N5,



include ’include/egs5_misc.f’
include ’include/egs5_stack.f’
include ’include/egs5_thresh.f’
include ’include/egs5_uphiot.f’
include ’include/egsb5_useful.f’
include ’include/egsb5_usersc.f’
include ’include/egs5_userxt.f’
include ’include/randomm.f’

include ’include/egs5._h.f’ IIMTHETH BN, TNUND common (ZFHE#ET 5 include
XiE, A2 TUT T ATHATZAHEENDDEHDZIT TR, ?

RDFBFEE, ARX M) ROV TV —TF 1 vEFE2—F—a— FIZ#T % include X T
H5,

include ’auxcommons/aux_h.f’ I Auxiliary-code "header" file

include ’auxcommons/edata.f’
include ’auxcommons/etalyl.f’
include ’auxcommons/instuf.f’
include ’auxcommons/lines.f’
include ’auxcommons/watch.f’

include ’auxcommons/geom_common.f’ ! geom-common file
integer irinn
%D include X A%, B L7285 DT, CG Z2MHHTHGEIIIHIZIZIOREL T 5,

d—H— 3-—}\WTCﬁ£HQ3_%>common;%{K IZEHRT B,

common/totals/ ! Variables to score
* dose(5) ,dosep,deltae,spec(50) ,maxpict

real*8 dose,dosep,deltae,spec

integer maxpict

AA 2T T LADIAT, implicit none E5%2 L TWADT, XA 7ur I LATHH
LTWABETOEBDOENES %29 5MHEDND D,

FATX DT, HHTEHLI=v M% open T 5, egsh Tld, pegsh #7107 T LD—fE L
TEHUHEZEHEYL LTS, pegs DFEITITMHFWV, =Y F 7-26 1%, close INBHI &N H, X
A 27U T L Topen LTWTH, pegs FEIT#IZ, FZopen T2 I ENMEL LD, TD-d,
2= b 7-26 DEEMAZET B AR,

open(6,FILE="egs5job.out’,STATUS=unknown’)
open(4,FILE="egs5job.inp’ ,STATUS="01d")
open(39,FILE="egsbjob.pic’,STATUS="unknown’)

2= b 391k REMEHROHE TSI 7 71V TH B,
FDH, HEHhO U R—%2Dty bT B TI—TF 1 counters_out (0) % call 35,
3.2 XA v7O%Y5LAL: Step 2

aA—H—a— N AT 2YWEH% nned TEET 5,
WS 7 — X R OEYE D Characteristic Dimension % §%& U 72#£ T, pegsS % call 9%, medarr
DT —RIMBT 24 XFEREIBET 2MBEN D 5, WHEAD 24 XFERTEDGEITITEA %> T,

2EGS4 ® COMIN ¥ 7 iz ins 2 \WTHh 5,




G351 24 X 9 %, Chracteristic Dimension (¥, MEWECTHKINE ) =Y a vy OiRE/NI WV
A X (1em x 1em x 1 em OVAKRTHNIE Llem) IZHET B,

nmed=2
if (nmed.gt .MXMED) then
write(6,’ (A,I4,A,I4,A/A))
* > nmed (’,nmed,’) larger than MXMED (’,MXMED,’)’,
* > MXMED in iclude/egs5_h.f must be increased.’
stop
end if

call block set I Initialize some general variables

medarr(1)=’20 degree 1 atm air )
medarr (2)=’POLYETHYLENE ’

do j=1,nmed
do i=1,24
media(i,j)=medarr(j) (i:i)
end do
end do

chard (1)
chard(2)

write(6,fmt="(’chard =’,5e12.5)") (chard(j),j=1,nmed)

5.0d0 | automatic step-size control
0.2d0

write(6,100)
100  FORMAT (’PEGS5-call comes next’/)

3.3 XA v7O%5L4L: Step 3

T —RT77ANDT 4 —<v bEIFET % npreci 2i%ET 5, ZOL—HY—a—RNTlX, 7
V=74 —3v hD3EHET 2, sHEMEROHII 7 7 1T, CGT— X DRlE%E /RS CG data
EEEZAA, TDHBRCCDANT —REZHmAAA, CGT—REHELEZT 714 (ZDHEIE,
6) IZH T BB AT Y TIV—T 1 >~ geomgt % call 5, TDHE, CGT—XDIKT % EIk
9% End of CG data 2119 5, KT, M7 — X7 7 A WICHBEEREL 1T 5, 12
=v MTH 5 ifto l&, 39 IZHEL TW5B, PICT DT — X E— NZ/RT XFF (CSTA-FREE X |
CSTA) 171U, % subroutine geomgt (Z& Y CG 7 — X &R T — ﬁ774w0$ﬁ?5
Ew%r CCT—RDKRTEZEWRT S CEND 2 N7 5, TNSDMNHEE, cgT—&0H, V—Us=

VKRELTd B nreg 5 EHT,

CG 2 AT 2HAIIE. ZOWADVBTHRETHD, BHET DHEIR,

write(6,*) ’Read cg-related data’

npreci=3 ! PICT data mode for CGView in free format
ifti = 4 ! Input unit number for cg-data
ifto = 39 ! Output unit number for PICT

write(6,fmt="(’> CG data’)")
call geomgt(ifti,6) ! Read in CG data
write(6,fmt="(’ End of CG data’,/)")



if (npreci.eq.3) write(ifto,fmt="(’CSTA-FREE-TIME’)")
if (npreci.eq.2) write(ifto,fmt="(’CSTA-TIME’)")

rewind ifti
call geomgt(ifti,ifto)! Dummy call to write geom info for ifto

write(ifto,’(A)’) ’CEND’

nreg=izonin

MBERSDOXREEZ, CGT—RXDRBETEERLUEZBRNLSHEAAALZE, &) —Va oyl
BH, egs Wy MATIZXNF—, ATV avoORE (Zoa—¥—a—NTlX, HKETOAESN
i, R XFROFE) 2175,

anlux SLED > — N inseed D% FHE L. #HHILT 5,

! Read material for each refion from egsbjob.data
read(4,*) (med(i),i=1,nreg)

! Set option except vacuum region
do 1=1,nreg
if (med (i) .ne.0) then

iphter(i) =1 | Switches for PE-angle sampling
iedgfl(i) =1 ! K & L-edge fluorescence
iauger(i) = 0 ! K & L-Auger
iraylr(i) = 0 ! Rayleigh scattering
lpolar(i) = 0 ! Linearly-polarized photon scattering
incohr(i) = 0 ! 8/Z rejection
iprofr(i) = 0 ! Doppler broadening
impacr(i) = 0 | Electron impact ionization
end if
end do

Random number seeds. Must be defined before call hatch
or defaults will be used. inseed (1- 2°31)

luxlev = 1
inseed=1
write(6,120) inseed
120 FORMAT(/,’ inseed=’,I12,5X,
* > (seed for generating unique sequences of Ranlux)’)

call rluxinit ! Initialize the Ranlux random-number generator

3.4 XA v7AYZLAL: Step 4

AR FDNTA—=REFRET D, ZOFTIEH, BT X LF—0DNT (1.253MeV) 25, FEEIZ
MESROFMIARFNTEE LTV, 0B CC Z2HWAIGEIZIE, irin=0 L{HET H I LIZLD
irin ZHEWICHRET LI N TE S, 20— —3— K TIERFA B IXEE R DT, irin=0
DEEIX, HRIZ irin 2 CGIZ L W RD BNV —F U RELNT NS,

| Define initial variables for incident particle normally incident
! on the slab

iqin=0 ! Incident particle charge - photons
ekein=0.662 ! Incident particle kinetic energy

xin=0.0 ! Source position

yin=0.0

zin=-5.0

uin=0.0 ! Moving along z axis

vin=0.0

win=1.0

irin=0 ! Starting region (0: Automatic search in CG)
wtin=1.0 ! Weight = 1 since no variance reduction used



! pdf data for many source
deltae=0.05 ! Energy bin of response

if(irin.le.0.or.irin.gt.nreg) then
call srzone(xin,yin,zin,iqin+2,0,irin)
if(irin.le.0.or.irin.ge.nreg) then

write(6,fmt="(’ Stopped in MAIN. irin = ’,ib)")irin
stop
end if
call rstnxt(iqin+2,0,irin)
end if

3.5 XA v7O%YFLAL: Step 5

pegs CER L 7=WET — X2 DEET XA IVF— (2T 3 )VF—) DOE/IME emaxe % hatch TR S
7217, emaxe % 0 IZF&XEHIZ. subroutine hatch Z I3, emaxe |&. ASR FD T R F—
N, WETF—2OREIANVF—2BIATCVRNWILEF v 7T 5-OIHWS, hatch Tt
AENTEWET—ZP, V—ya VIZEREUBREHERO-DIZHNT S ESIZLTnW5,

emaxe = 0.DO ! dummy value to extract min(UE,UP+RM).

write(6,’(/A)’) ’ Call hatch to get cross-section data’

open(UNIT=KMPI,FILE="pgs5job.pegsbdat’,STATUS="01d’)
open (UNIT=KMPO,FILE=>egs5job. dummy’ , STATUS=>unknown’)

3.6 XA v7O%5LAL: Step 6

FEDOL—H —a—RTlE, ZOATy FTIRRICET 2158 CER, ME. BkE) 25049 5
N, K=Y —a—KNTlEcg THRZHEELTWEDT, ZOAT Y STl T 5 HIE TR,

3.7 XA v7FAOYFLAL: Step 7

ausgab IZHERFEEZIT D, TALF—EVDIRE, AFZRILF—2 UV (50) »HatHET
%, Ncases |&., B A MY —#(T. maxpict i&. REMEWRZEBRT L2 AN —KTH 5,

! Energy bin width
deltae=ekein / 50

! Zero the variables
do i=1,5
dose(i)=0.D0
doses(1)=0.D0
dose2s(i)=0.D0
end do
dosep=0.D0
doseps=0.D0
dosep2s=0.D0
do j=1,50
spec(j)=0.D0
end do

! Set histories
ncases=10000000

10



! Set maximum number for pict
maxpict=50

3.8 XA v7FO%YFLAL: Step 8

RFRRT 7 ANy FESZH TSI U72E T, ncases © A M) —7Z1J subroutine shower %
call 5, AR FOEET XL X —IZHET AEFOEIRINFT—PYET — X THE L 25
BHIFIF — emaxe ZHBATWEREWHHFARS, £ A MY —4IZ, Nal fHIETORINT 2L F—
DEEEZFAR, RNT X IVF =215 255121, 2RENEORIZ wtin ZIMZ, TOITZ X)L F—
MAFTRL T D 99.9% A EDREIX, ¥— 7RO wtin 2 M2 5, £/, BNZ X LF—D
EIZE D, EEDEDONIRT SHF ¥ 2Vl wtin 2R 5, #Hatir A HliD 721z, K FARY
ML EED LEOZBOE A MY —HOMKREOHFMEOMZ KD TEL,

! Write batch number
write(39,fmt="(’0 1°)™")

if (iwatch.gt.0) call swatch(-99,iwatch)

do i=1,ncases | Start of shower call-loop

latchi=0

wtin = 1.0

wtsum = wtsum + wtin I Keep running sum of weights

etot = ekein + iabs(iqin)*RM ! Incident total energy (MeV)

if(iqin.eq.1) then ! Available K.E. (MeV) in system
availke = ekein + 2.0%RM ! for positron

else ! Available K.E. (MeV) in system
availke = ekein ! for photon and electron

end if

totke = totke + availke ! Keep running sum of KE

if (ncount .le. nwrite .and. ilines .le. nlines) then
ilines = ilines + 1
write(6,280) etot,xin,yin,zin,uin,vin,win,iqin,irin,idin
280 FORMAT(7G15.7,3I5)
end if

if (etot+(1-iabs(iqin))*RM.gt.emaxe) then
write(6,fmt="(’ Stopped in MAIN.’,
1 > (Incident kinetic energy + RM) > min(UE,UP+RM).’)")
stop
end if

if (abs(uin*uin+vin*vin+win*win-1.0) .gt.1.e-6) then
write(6,fmt="(’ Following source direction cosines are not’,

11



300

3.8.1

> normalized.’,3e12.5)")uin,vin,win
stop
end if

call shower (iqgin,etot,xin,yin,zin,uin,vin,win,irin,wtin)

do ie=1,5
doses(ie)=doses(ie)+dose(ie)
dose2s(ie)=dose2s(ie)+dose(ie)*dose(ie)
dose(ie)=0.d0

end do

doseps=doseps+dosep

dosep2s=dosep2s+dosep*dosep

dosep=0.d0

do ie=1,50
specs (ie)=specs(ie)+spec(ie)
spec2s(ie)=spec2s(ie)+spec(ie)*spec(ie)
spec(ie)=0.D0

end do

ncount = ncount + 1 ! Count total number of actual cases

if (iwatch.gt.0) call swatch(-1,iwatch)

end do | End of CALL SHOWER loop

if (iwatch.gt.0) call swatch(-88,iwatch)

call plotxyz(99,0,0,0.D0,0.D0,0.D0,0.D0,0,0.D0,0.D0)
write(39,fmt="(’9’)") | Set end of batch for CG View

tt=etime(tarray)

ttl=tarray(1)

cputime=tt1-tt0

write(6,300) cputime

format(’ Elapsed Time (sec)=’,G15.5)

MEatER=E

rZEVTANVAGETHAELZVE (RaT7—9258) 295, EVT AIVaGEOERIZIE,
Z DMRFIREEDMETH 5, ucnaicgv.f Tk, IRD K S22 MCNP THH L TWB fiEZ AL T

W5,

e LANY—HAE N LT3,
e 1, i ZBHDOL AN —DfEHRL T 3B,
o z D ZEEIET 5!

o z; DNEUEZ AN DAD S KD D,

1 N

_ _ 1 X
s }V__VliZI(ah T) ~a? -7 (x N E x7). (2)



ZHWS,
EOFHAUMEREZOHEONIZ, EELOMBIZH WS,

3.9 XAv7O%4 > L: Step 9

BonFERZ ML CTHH BT LTS, BEHR T TOZEK I DIRNT R ILF =0 53KD 7
FEYEF 4720 D [ZEKOENARE ], ZERDOEE T 3L F —IRINERE & B TDELK D RE
EDOROZFHENTFLY 0O TELKOBENKRE] KOEBET TOEKOMRIERED S RO /-E
BT TCORFDOFEEHART MVIZDOWT, B A MY —EBOMEOME RO HEMD? S, T
i Z OffEtEEE RO TH AT 5,

KT ORERZ M - 725HH T, B T ORBEBRT TOMRER (ustep) ITHT DI RILF—L
ZEROER T I F —IRIURE 2 BT 720G R, XTFOZXNF—RKoHOREED AT %
BHFEOKRBETEH L Z iz, BHETTORNT XN F—KOEHDONFART ML ERD
L ENTEB,

tdet=10.0
rdet=5.0
tcase=0.2
rcase=0.2
write(6,330) tdet,rdet,tcase,rcase
330 FORMAT(/’ Detector length=’,G15.5,’ cm’/

* > Detector radius=’,G15.5,’ cm’/
* > Polyetylene case thickness=’,G10.2,’ cm’/
* > Polyetylene case side thickness=’,G10.2,’ cm’/)

write(6,340) ekein
340  FORMAT(’ Results for ’,G15.5,’MeV photon’/)

write(6,350) (media(i,2),i=1,24)
350 FORMAT(’ Cover material is ’,24A1/)

write(6,360) (media(i,1),i=1,24)
360 FORMAT(’ Inside chamber is ’,24A1/)

write(6,365) zin
365 FORMAT(’ Cs-137 exists at z=’,F8.2,° cm, x=y=0.0’/)

Absorbed energy (MeV) devided by weight of air inside chamber (dweight)
MeV/g

1MeV=1.602E-13J, 1kg=1000g

1MeV/g=1.602E-13(J/MeV)*1000 (g/kg)=1.602E-10 Gy

tdet=10.0

rdet=5.0

vol=pi*rdet*rdet*tdet ! volume of air cm3
weight=vol*rhom(med (1)) | weight of air inside chamber g

! thom(1) is a density of air (medium 1)
write(6,370) vol,weight
370 FORMAT(’> Volume of chamber : ’,G15.5,’ cm3’/
* > weight of chamber : ’,G15.5,’ g’)

! Absorbed dose
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write(6,380)

380  FORMAT(/’ Result from absorbed energy in air inside

write(6,’(A)’) ’ Air absorbed dose from

do ie=1,5
avdose = doses(ie)/ncount
sigdose=dose2s(ie) /ncount

)

sigdose=dsqrt ((sigdose-avdose*avdose)/ncount)

avdose = avdose/weight*1.602E-10
sigdose = sigdose/weight*1.602E-10
if(ie.eq.1) then
write(6,’(A,G15.5,A,G15.4,A)7)
* > Electron produced in air =7,
* avdose, ’+-’,sigdose,’ Gy/incident
elseif(ie.eq.2) then
write(6,’(A,G15.5,A,G15.4,A)7)
* > Electron from front wall =’,
* avdose, ’+-’,sigdose,’ Gy/incident
elseif (ie.eq.3) then
write(6,’(A,G15.5,A,G15.4,A)’)
* > Electron from bottom wall =’,
* avdose, ’+-’,sigdose,’ Gy/incident
elseif(ie.eq.4) then
write(6,’(A,G15.5,A,G15.4,A)’)
* > Electron from side wall =7,
* avdose, ’+-’,sigdose,’ Gy/incident
else
write(6,’(A,G15.5,A,G15.4,A)’)
> Total =7,
* avdose, ’+-’,sigdose,’ Gy/incident
end if
end do

*

write(6,400)

photon’

photon’

photon’

photon’

photon’

400  FORMAT(/’ Result from absorbed energy in air’/
* ’using track length of photon inside chamber and’,

* ’ mass energy absorption coefficient of air’)

1MeV=1.602E-13J, 1kg=1000g

avdose = doseps/ncount
dosep2s=dosep2s/ncount
sigdose=dsqrt ((dosep2s-avdose*avdose) /nc

avdose = avdose/vol*1.602E-10
sigdose = sigdose/vol*1.602E-10

write(6,410) avdose,sigdose

410 FORMAT(’ Air absorbed dose =’,G15.4,’+-’
* > Gy/incident photon’)

write(6,420)

420  FORMAT(/’ Average photon spectrum inside chamber’/)

do ie=1,50
elow=deltaex(ie-1)
eup=deltaexie

avspe = specs(ie)/ncount
spec2s(ie)=spec2s(ie)/ncount

14

1MeV/g=1.602E-13(J/MeV)*1000(g/kg)=1.602E-10 Gy

ount)

,G15.4,

chamber’)

Track lenght (cm) gives photon fluence deviding by volume
Conversion from air absorbed dose in MeV cm2/g to that in Gy
Unit of mass energy absorption coefficient mu_en is cm2/g
Ausgab scores energy (MeV) times mu_en in unit of MeV cm2/g.
Main routine converts this into Gy (J/kg).



sigspe=dsqrt ((spec2s(ie)-avspe*avspe)/ncount)
avspe=avspe/vol/deltae
sigspe= sigspe/vol/deltae

write(6,430) eup,avspe,sigspe
430 FORMAT(’ Upper energy’, G15.5,’ MeV--’,G12.5,’+-’,G12.5,

* > photons/cm2/MeV’)
end do

3.10 Subroutine ausgab

AUSGAB IX, =¥ RDBEHREAITTEH TN —F > Thb, I, A4 TarIne
FfRIZ, include X O —HILEHORAEE 21T,
iarg < 5 DEHEITIX, TNENDOY =Y a Y TORNTFILF—2FHET 5,
BB OBEN S22 GHIZA>TE 2 BEDOY =Y ay (inl) OV —Yarv e i,
IOV =Y a vESVREABOTr —Z2) 5EI2E KD z(np) (IZX 0, H1iH (1), £ (2) H5 W
AT (3) 2R, BHES % latch(np) £ T 5, BHEFHADOZEST TRELZETOHAIZ,
latch(np) 10 DX ETH 5,

if(igl.eq.-1.and.irl.ne.irold.and.irold.eq.2) then
if(z(np).le.0.0) then
latch(np)=1
elseif (z(np).ge.10.0) then
latch(np)=2
else
latch(np)=3
end if
end if

V=Y avEFREN 1 (BHEANDOZES) ORE. ATy THTORINT *)LF —%., latch(np)
ZffioC, EBTOEBBGIHIZIET 5, dose(h) I&. GEIHRD T, latch(np) (ZBIfR7Z < HIZK
N ANV F—ZIET 5,

if (irl .eq. 1) then ! inside ion chamber
dose(5) = dose(b5) + edepwt
if (latch(np) .ge.0.and.latch(np).le.3) then
gogg(latch(np)+1) = dose(latch(np)+1) + edepwt
end i

V=Y a v I NTHTHPBENT 25510 Y TOZRLF—ICHRT 2EKOEET L
IVF —RIGREL (deon) Z3RKD, TRIVF— L HTDORIER (ustep) &> T, ZEQDBEINT F IV
X—%KD, dosep (BT 2, F£72, BHENOZELKHP TOFEINTARY MV EEFD72DIT,
KT DI XNF—KHORBEELINET 5,

if (iql .eq. 0) then ! photon
dcon=encoea(e(np))
dosep=dosep+wt (np) *e (np) *dcon*ustep
ie = e(np)/deltae +1
if(ie .gt. 50) ie = 50
spec(ie) = spec(ie) + wt(np)*e(np)*dcon*ustep
end if

2 b Y —# maxpict AN DRHE, RAEHRE T )19 57201 plotxyz & call § 5,

|
[
Q
~
=}
el
~

iql =
edepwt = edep*wt(np)

if(igl.eq.-1.and.irl.ne.irold.and.irold.eq.2) then
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if(z(np).1le.0.0) then
latch(np)=1

elseif (z(np).ge.10.0) then
latch(np)=2

else
latch(np)=3

end if

end if

if (iarg .1t. 5) then
esum(iql+2,irl,iarg+1l) = esum(iql+2,irl,iarg+l) + edepwt
nsum(iql+2,irl,iarg+1) = nsum(iql+2,irl,iarg+l) + 1

end if
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if (iwatch .gt. 0) call swatch(iarg,iwatch)

if(iarg .ge. 5) return

if (irl .eq. 1) then ! inside ion chamber
dose(5) = dose(b5) + edepwt
if (latch(np) .ge.0.and.latch(np).le.3) then

dose(latch(np)+1) = dose(latch(np)+1) + edepwt
end if

if (iql .eq. 0) then ! photon
dcon=encoea(e(np))
dosep=dosep+wt (np) *e (np) *dcon*ustep
ie = e(np)/deltae +1
if(ie .gt. 50) ie = 50
spec(ie) = spec(ie) + wt(np)*e(np)*dcon*ustep

end if

end if

if (ncount .le. nwrite .and. ilines .le. nlines) then
ilines = ilines + 1
write(6,100) e(np),x(np),y(np),z(np),ulnp),v(np),w(np),
* iql,irl,iarg
100 FORMAT(7G15.7,3I5)
end if

if (ncount.le.maxpict) then
call plotxyz(iarg,np,iq(np),x(np),y(np),z(np),e(np),ir(np),
* wt (np) ,time (np))
end if
return

end

3.11 Subroutine howfar

CG %2FEITZHIEY 21— —b howfar 2EE I IZ2HEF—AW,
AR, 2F D7 howfar D¥ERER R R 5, howfar . WFDETHIRTDY —Y a VIERFE
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TOHRMZEBEL, Ko ETOHEME OLIKZ U, R E COEMOAVREWEGEIZIZR 7D
BEERE A2 AR CORMICESHZ, V—Va vhZEbbd e WS ETS,

ZDAHIZ, howfar Tlk, Z—H2hi FDEMZ LD BHEZETTSD (idisc=1) ., WHF X, K+
PRET U T WA B2 T T2 58I ZOREZITI,

3.12 function encoea

KT DT ANF =TT D 2EL[DE T 1)L X —IRINRE % log-log N THIE 9 % function T
5, S. M. Seltzer & J. H. Hubbell D7 — X [3] Z FHNTW5S, ZDOT—Xi%, NIST DF—L
R—Y

http://www.physics.nist.gov/PhysRefData/Xcom/html/xcom1-t.html
TRAINTVWET—XLFELEDTH D,

4 EIERER
e ucionch cgv.f % egsbrun THITT 5,

— Linux X% Cygwin O5&
A—HF—I—RF%HE UT, ucionchcgyv %, 2=y b4 RF2=v F 25D 7 7 1 V£
ik, MEALLRNTY X2—rF 5,
"Does this user code read from the terminal?” {ZX U T 1 2 AJ1§ 5,

— DOS D%G&
egsbrun ucionch_cgv

— ucionch cgv %A, egsbrun.bat ZETLTWVWET 4 L7 bY—LRHl7RT 4L 27 M) —
ZHBGEIEF. TV M) A5 EFKT 5, DOSOHE. T4 L2 MY —0Di
ATk, / TRESX¥THEOT, BEDRVWESITERT 5,

o FAITINHET L7 5. egsbiobout &AM B, BHERH OELKDOPINT XL =0 5 R 7%
SDRINGI ¥ 285 D BT 30U —RIUREL L FEHER T C DX T OFRFRE D 5 Red T2 %5
DRIHRE FORITRT,

FEGEES

22 [ B (Gy per source photon)

ZE SR T 2 L — fi

HEREN OB AR TER L ZE T 0.290E-14 + 0.397E-16
B D — ATHERLZETF 0.757E-14 + 0.686E-16
BEOr—ATHERL-ET 0.899E-15 + 0.271E-16
flE D 7r — A THER L -ET 0.894E-14 + 0.373E-16
BEF 0.203E-13 + 0.120E-15

- FRAE R 0.392E-13 + 0.143E-17

o ZTELHDWINTRIF =05 RDIZAERNDNSINWZ b3,
B, HEE, a2V T —0EWIZE D, FFEORIA LD D, BUEIXRE R EREDE
FERTIEDRDHD D B,
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5 =SRERE
5.1 EEFEBEFE BEXEFOIRINY—BLTZ-EHE
KD ESIZEHL T, 22002 EDEBRE AR X,

1. %, 0.2MeV) IZE X 5,

an

2. #R%Z, 1.0 MeVIZZ X 5,

5.2 ZEHFFEE2:0.662MeV RRICDVWT, —AM (Z-AM) DHITHE L TWBIRIR
HFa, EARRICER LR

KRNI E 2 IRD L D IZEFE LT 1 Bq X720 D2 DDOZEK[IEIFRERDEBRE KL,
1. -2.0 cm
2. -5.0 cm

3. -10.0 cm,
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6 REREDHEEHL

D70
ZIX. chamber 662.out) TLRIZL TH L,
6.1 EEFRE1

1. 771 )VDDEHE

e cp ucionch cgv.f uciobch_cgvl.f
ZHiE, UNIX Xl Cygwin DEETH 5,

copy ucionch_cgv.f uciobch cgvl.f

X%, Windows FC7 74V AV —%175,

IZ, ucionch_cgv.f DFIHE— N TOFERE (egs5job.out)

DOS D& 1.

e cp ucionch_cgv.data uciobch_cgvl.data

e cp uciobch_cgv.inp uciobch_cgvl.inp
e uciobch cgvl.f ZLATRD LS ITAHT 5,

— uciobch cgvl.f 1D
ekein=0.662
%
ekein=0.2
XA,
ekein=1.0

CEET B,
2. uciobch cgvl.f % egsbrun THEITT b,

e Linux X% Cygwin D55

AN D #ET B [k,

2R D 7 7 A V% (B

! Incident particle kinetic energy
I Incident particle kinetic energy

! Incident particle kinetic energy

I—H—a— %L UT, uciobchcgvl %, 1= M4 KTFI=y F 25D 7 71 V%

ZiE, B AHNLENWTY ZR—2T 5,

"Does this user code read from the terminal?” IZ{ LT 1 %2 AT 5,

e DOS D&
egsbrun uciobch_cgvl

e uciobch_ cgvl E, egsbrun.bat ZHITLTWET A LI M) —LRlIRT 4L 27 b)Y —

ZhDHEEE. T4V M) = oR#T 5, DOSDEE, T4 L2 MY —Dl
T, /Ti&<¥f%é®f M#EbLLWE S ITHERT 5,
3. BMHEDHR T U725, egsbjob.out 2N, 0.662 MeV DFER & KT 5,
ZE RGN T OV F — D B
22 SRR & (Gy per source photon)
0.662MeV 0.200 MeV 1.00 MeV

22 SR T A L — [
BN DL TER L -E
B D7 — ATHERKL 728
BH DT — ATERL-E
Ml D r — A CTHERK L 28T

AEt

0.290E-14 + 0.397E-16
0.757E-14 £ 0.686E-16
0.899E-15 + 0.271E-16
0.894E-14 + 0.373E-16
0.203E-13 +£ 0.120E-15

0.775E-14 £ 0.801E-16
0.110E-14 + 0.318E-16
0.125E-15 + 0.834E-17
0.117E-14 + 0.328E-16
0.101E-13 +£ 0.397E-16

0.194E-14 + 0.303E-16
0.107E-13 £ 0.727E-16
0.114E-14 £ 0.291E-16
0.128E-13 £ 0.872E-16
0.266E-13 £ 0.127E-15

He IR B A 0.392E-13 + 0.541E-17

0.107E-13 £ 0.124E-17

0.565E-13 £ 0.181E-17
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6.2 =ERZEE?2
1. 774 I)VDZH

e cp uciobch cgv.f uciobch cgv2.f
e cp uciobch_cgv.data uciobch_cgv2.data
e cp uciobch_cgv.inp uciobch_cgv2.inp
e uciobch cgv2.f ZLAFDRRIZZEEH T 2,
— FAERY 72D Dy BRIBUHR erate 2 ZEUZIBINT 2.,

real*8 ! Local variables
* availke,doses,dose2s,doseps,dosep2s,avdose,sigdose,avspe,sigspe,
* rr0,wtin,wtsum, xi0,yi0,zi0,vol,weight

real*8 ! Local variables
* availke,doses,dose2s,doseps,dosep2s,avdose,sigdose,avspe,sigspe,
* rr0,wtin,wtsum, xi0,yi0,zi0,vol,weight,erate
IZEHET S,
— erate DHEZIEE T 5 data LD A
character*24 medarr (MXMED)

%
character*24 medarr (MXMED)
data erate/0.851/
CEHET D,
— RRIFALIE D2 R
-5.0 cm SR D55 1,
zin=-5.0
%
zin=-2.0
XA,
zin=-10.0
CEHT D,

— Ar TOEHAESMGEY VTV V7T X EEMNT 5,

%

e

! Select incident angle

! ______________________

275 call randomset (rnnow)
zi0=2.0*rnnow-1.0
call randomset (rnnow)
xi0=2.0*rnnow-1.0
call randomset (rnnow)
yi0=2.0*rnnow-1.0
rrO=dsqrt (xi0*xi0+yiO*yiO+zi0%zi0)
if (rr0.gt.1.0) go to 275
win = zi0/rr0
uin = xi0/rr0
vin = yiO/rr0

A,

— HJIER DA
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do ie=1,5
avdose = doses(ie)/ncount
sigdose=dose2s(ie) /ncount
sigdose=dsqrt ((sigdose-avdose*avdose)/ncount)
avdose = avdose/weight*1.602E-10
sigdose = sigdose/weight*1.602E-10
if(ie.eq.1) then
write(6,’ (A,G15.5,A,G15.4,A) )
* > Electron produced in air =’,
* avdose, ’+-’,sigdose,’ Gy/incident photon’
elseif(ie.eq.2) then
write(6,’(A,G15.5,A,G15.4,4) )
* > Electron from front wall =’,
* avdose,’+-’ ,sigdose,’ Gy/incident photon’
elseif (ie.eq.3) then
write(6,’ (A,G15.5,A,G15.4,4) )
* > Electron from bottom wall =’,
* avdose,’+-’,sigdose,’ Gy/incident photon’
elseif (ie.eq.4) then
write(6,’ (A,G15.5,A,G15.4,4)’)

* ’ Electron from side wall =7
* avdose, ’+-’,sigdose,’ Gy/incident photon’
else
write(6,’ (A,G15.5,A,G15.4,4)’)
* ’ Total =’
* avdose,’+-’,sigdose,’ Gy/incident photon’
end if
end do
write(6,400)
400  FORMAT(/’ Result from absorbed energy in air’/
* ’using track length of photon inside chamber and’,
* ’ mass energy absorption coefficient of air’)

Track lenght (cm) gives photon fluence deviding by volume
Conversion from air absorbed dose in MeV cm2/g to that in Gy
Unit of mass energy absorption coefficient mu_en is cm2/g
Ausgab scores energy (MeV) times mu_en in unit of MeV cm2/g.

Main routine converts this into Gy (J/kg).
1MeV=1.602E-13J, 1kg=1000g

1MeV/g=1.602E-13(J/MeV) %1000 (g/kg)=1.602E-10 Gy

avdose = doseps/ncount
dosep2s=dosep2s/ncount
sigdose=dsqrt ((dosep2s-avdose*avdose)/ncount)
avdose = avdose/volx1.602E-10
sigdose = sigdose/volx*1.602E-10
write(6,410) avdose,sigdose
410 FORMAT(’ Air absorbed dose =’,G15.4,°+-’,G15.4,
* > Gy/source photon’)

do ie=1,5
avdose = doses(ie)/ncount
sigdose=dose2s(ie) /ncount
sigdose=dsqrt ((sigdose-avdose*avdose)/ncount)
avdose = avdose*erate/weight+*1.602E-10%3600.0
sigdose = sigdosexerate/weight*1.602E-10%3600.0
if(ie.eq.1) then
write(6,’(A,G15.5,A,G15.4,4))
* > Electron produced in air =’,
* avdose, ’+-’,sigdose,’ Gy/h per Bq’
elseif (ie.eq.2) then
write(6,’ (A,G15.5,A,G15.4,4))
* > Electron from front wall =’,
* avdose, ’+-’,sigdose,’ Gy/h per Bq’
elseif(ie.eq.3) then
write(6,’ (A,G15.5,A,G15.4,4) )
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*

> Electron from bottom wall =’,

* avdose, ’+-’,sigdose,’ Gy/h per Bq’

elseif(ie.eq.4) then
write(6,’(A,G15.5,A,G15.4,A)’)

* > Electron from side wall =7,

* avdose, ’+-’,sigdose,’ Gy/h per Bq’
else

write(6,’(A,G15.5,A,G15.4,A) )

* ’ Total =7

* avdose, ’+-’,sigdose,’ Gy/h per Bq’
end if

end do

write(6,400)

400  FORMAT(/’ Result from absorbed energy in air’/
* ’using track length of photon inside chamber and’,
* ’ mass energy absorption coefficient of air’)

Track lenght (cm) gives photon fluence deviding by volume
Conversion from air absorbed dose in MeV cm2/g to that in Gy
Unit of mass energy absorption coefficient mu_en is cm2/g
Ausgab scores energy (MeV) times mu_en in unit of MeV cm2/g.

Main routine converts this into Gy (J/kg).
1MeV=1.602E-13J, 1kg=1000g

1MeV/g=1.602E-13(J/MeV)*1000 (g/kg)=1.602E-10 Gy

avdose = doseps/ncount

sigdose=dosep2s/ncount

sigdose=dsqrt ((sigdose-avdose*avdose)/ncount)

avdose = avdosexerate/vol*1.602E-10%*3600.0

sigdose = sigdose*erate/vol*1l.602E-10%*3600.0
write(6,410) avdose,sigdose

410 FORMAT(’ Air absorbed dose rate =’,G15.4,°+-’,G15.4,

* > Gy/h per Bq’)

write(6,420)
420  FORMAT(/’ Average photon spectrum inside chamber’/)

do ie=1,50
elow=deltaex*(ie-1)
eup=deltaexie

avspe = specs(ie)/ncount
spec2s(ie)=spec2s(ie)/ncount

sigspe=dsqrt ((spec2s(ie)-avspe*avspe)/ncount)
avspe=avspe*erate/vol/deltae

sigspe= sigspexerate/vol/deltae

write(6,430) eup,avspe,sigspe

430 FORMAT(’ Upper energy’, G15.5,’ MeV--’,G12.5,’+-’,G12.5,
* > photons/cm2/MeV/s per Bq’)
end do

IZEET S,

. uciobch cgv2.f % egsbrun THEITT 5,

. BHEAET U725, egsbjob.out 2N, ZESNMETIKT 5,

22 SRR T ) 3 — D HLi
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Pasd

=

T X

JIEIRRE (Gy/ per Bq)

-2 cm

-5cm

-10 cm

78 RN T OV — i
HEERNOEAR TER U E
B D — A THERL-E
BEior—ATHERL-E
il D r — A THER L -EF

it

0.100E-11 + 0.400E-13
0.612E-11 &£ 0.108E-12
0.352E-12 +£ 0.295E-13
0.101E-10 &£ 0.151E-12
0.175E-10 £ 0.202E-12

0.554E-12 + 0.309E-13
0.258E-11 +£ 0.700E-13
0.167E-12 £ 0.191E-13
0.487E-11 +£ 0.106E-12
0.817E-11 +£ 0.137E-12

0.209E-12 £ 0.184E-13
0.923E-12 £ 0.402E-13
0.942E-13 £ 0.141E-13
0.228E-11 £ 0.740E-13
0.351E-11 £ 0.911E-13

JeF R A

0.178E-10 £ 0.111E-13

0.831E-11 + 0.832E-14

0.352E-11 £ 0.586E-14

References

[1] T. Torii and T. Sugita, “Development of PRESTA-CG Incorprating Combinatorial Ge-
ometry in EGS4/PRESTA”, JNC TN1410 2002-201, Japan Nuclear Cycle Development

Institute (2002).

[2] T. Sugita, T. Torii, A. Takamura, “Incorporating Combinatorial Geometry to the EGS5
Code and Its Speed-Up”, Twelfth EGS User’s Meeting in Japan, KEK Proc. 2005-10, 7-21,
(KEK, Tsukuba, 9 - 11 Aug. 2005).

[3] S. M. Seltzer and J. H. Hubbell, “Tables and Graphs of photon mass attenuation coefficients
and energy-absorption coefficients for photon energies 1 keV to 20 MeV for elements Z=1
to 92 and some dosimetric materials”, 1995 Japanese Society of Radiological Technology.

23



Appendix: Full listings of ucionch cgv.f

1ok ok ok ok ok sk sk sk sk ok ok ok ok ok ok ok ok ok ok ok sk sk sk sk sk ok ok ok ok ok ok ok ok ok sk sk sk s sk sk ok ok ok ok ok ok ok ok ok sk sk sk sk ok ok ok ok ok ok ok ok ok ok ok sk sk sk okoskok ok

Dotororsrokokokokokkokokokokokkkokskokkokokokokkkk - KEK, High Energy Accelerator Research
Dok ok ok kR ok kokkokok ok kb xRk kkxk - Organization

'*uciomnch _ cg v kkkkx
1 skokoksk sk ok sk ok ok ok ok sk ok sk ok ok ok sk ok sk ok sk ok ok sk ok ok EGS5.0 USER CODE - 30 May 2021/1430

! correct score condition
1 sk sk sk sk sk sk sk ok >k sk >k 3k ok 3k >k 3k 5k kK ok 3k 5k 3k 5k 3k 5k >k 5k >k 3k >k 3k ok 3K >k 3k 5k 3k 5k 3k >k 3k >k 3k 5k >k 5k >k 3k >k 3k >k 3K >k 3k >k 3k >k 3k >k 3k >k >k >k >k >k >k 5k %k 3k *k k

* K X X ¥

I'* This is a general User Code based on the cg geometry scheme. *
1 stk stk ok e ok stk ok ok ok ok sk ok stk ok ok stk ok sk o sk ko o ok stk o e ok stk ok s ok skok ok o ok sk ok ok stk sk s ok stk ok sk ok ok skok sk ok
! *

!  PROGRAMMERS: H. Hirayama *
! E lied Research Laboratory *
! K High Energg Accelerator Research Organization *
! 1- 1 Oho, Tsukuba, Ibaraki, 305-0801 *
! Japan *
! *
! E-mail: hideo.hirayama@kek. jp *
! Telephone: +81-29-864-5451 *
! Fax: +81-29-864-4051 *
! *

1 sk ok ok ok ofe ok ok ok stk ok sk ok ok o o o o o ok ofok sk sk sk sk sk sk sk o o s o o o koo ok sk sk sk sk sk sk s o o o s ke o ook sk sk sk sk sk sk sk ok ok ok o o
1 sk ok ok sk sk sk sk sk sk sk sk sk sk sk ok ok ok ok o ok ok sk ok sk sk sk sk sk sk sk sk sk sk sk sk o o ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk s ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok ok
! The ucionch_cgv.f User Code requires a cg-input file only *
(e.g., ucionch_cgv.data).
The following shows the geometry for ucnaicg.data.
In Eut data for CG geometry must be written at the top of data-input
e to%ether with material assignment to each region. Cg-data can
be checked by CGview.
Use Ranlux random number generator.
1 stk ok ks ook ok ok ok ok ok ook ok ok ks s sk ok ok ok ks sk ok ok ok ks ko

R
|
B e Rt +-—=
I
| Outer vacuum region
+ B st o +o———= + R=10.0
Air
o + + R=5.2
| Case |
+ + o + o+ + R=5.0
I | 1 atm [ I
I | Air | | I
| | | | |
| | | | |
0.662 MeV | | | | I
Sto———m— e o > Z
photons -10.0 -0.2 -0.0 0.0 10.0 10.2 15.0

XK XXX XX HHHHHHHKKKKKRKXKKXKXXNXNXNXNNHXX XX

i
1 sk sk ook ok ok ook ok sk ok ok ook ok sk sk o sk ok ok ko ok sk ok ok ok o sk sk sk ok o o ko sk sk ok ok ko ok sk sk ok ok ok ok ok o
1234567891123456789|123456789 (123456789 123456789 123456789 12345678912

include ’include/egs5_h.f’ ! Main EGS "header" file

include ’include/egs5_bounds.f’
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| skokokok

include ’include/egs5_brempr.f’
include ’include/egs5_edge.f’
include ’include/egs5_media.f’
include ’include/egs5_misc.f’
include ’include/egsb5_stack.f’
include ’include/egs5_thresh.f’
include ’include/egs5_uphiot.f’
include ’include/egs5_useful.f’
include ’include/egs5_usersc.f’
include ’include/egs5_userxt.f’
include ’include/randomm.f’

include ’auxcommons/aux_h.f’ ! Auxiliary-code "header" file

include ’auxcommons/edata.f’
include ’auxcommons/etalyl.f’
include ’auxcommons/instuf.f’
include ’auxcommons/lines.f’
include ’auxcommons/nfac.f’

include ’auxcommons/watch.f’

include ’auxcommons/geom_common.f’ ! geom-common file
integer irinn

common/totals/ ! Variables to score
* dose(5) ,dosep,deltae,spec(50) ,maxpict

real*8 dose,dosep,deltae,spec

integer maxpict

real*8 ! Arguments
real*8 totke

real*8 rnnow,etot

real*8 esumt

real*8 ! Local variables
* availke,doseps,dosep2s,avdose,sigdose,avspe,sigspe,
* rr0,wtin,wtsum, xiO0,yi0,zi0O,vol,weight

real*8
* specs(50),spec2s(50) ,doses(5) ,dose2s(5)

real ! Local variables
* elow,eup,rdet,rcase,tcase,tdet

real
* tarray(2),tt,tt0,ttl,cputime,etime

integer

* i,icases,idin,ie,ifti,ifto,ii,iiz,imed,ireg,isam,
* izn,nlist,j,k,n,ner

character*24 medarr (MXMED)

Units 7-26 are used in pegs and closed. It is better not
to use as output file. If they are used, they must be opened
after getcg etc. Unit for pict must be 39.

open(6,FILE="egs5job.out’,STATUS="unknown’)
open(4,FILE="egsbjob.inp’,STATUS="01d’)
open(39,FILE="egs5job.pic’,STATUS="unknown’)

call counters_out(0)
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! Define media before calling PEGS5

1f(nmed gt .MXMED) then
write(6,’(A,I4,A,I4,A/A)7)

* » nmed (’,nmed,’) larger than MXMED (’,MXMED,’)’,
* > MXMED in iclude/egs5_h.f must be increased.’
stop
end if
!
call block_set ! Initialize some general variables

medarr(1)=’20 degree 1 atm air ’
medarr (2)=’"POLYETHYLENE ’

do j=1,nmed
do i=1,24
media(i, j)=medarr(j) (i:i)
end do
end do
chard(1) = 5.0d0 ! automatic step-size control
chard(2) = 0.2d0

write(6,fmt="(’chard =’,5e12.5)") (chard(j),j=1,nmed)

write(6,100)
100 FORMAT (’PEGS5-call comes next’/)

write(6,*) ’Read cg-related data’

npreci=3 ! PICT data mode for CGView in free format
ifti = 4 ! Input unit number for cg data
ifto = 39 ! Output unit number for PICT

write(6,fmt="(’ CG data’)")
call geomgt(ifti,6) ! Read in CG data

write(6,fmt="(’ End of CG data’,/)")

if (npreci.eq.3) write(ifto,fmt="(’CSTA-FREE-TIME’)")
if (npreci.eq.2) write(ifto,fmt="(’CSTA-TIME’)")

rewind ifti
call geomgt(ifti,ifto)! Dummy call to write geom info for ifto

write(ifto,110)
110 FORMAT (°CEND’)

nreg=izonin
! Read material for each refion from egs5job.data
read(4,*) (med(i),i=1,nreg)

! Set option except vacuum region
do i=1,nreg

1f(med(1) ne. 0) then

1phter(1) = ! Switches for PE-angle sampling
iedgfl(i) = 1 ! K & L-edge fluorescence

iauger(i) = 0 ! K & L-Auger

iraylr(i) = 0 ! Rayleigh scattering

lpolar(i) = 0 ! Linearly-polarized photon scattering
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incohr(i) = 0 ! S/Z rejection
iprofr(i) = 0 ! Doppler broadening
impacr(i) = 0 ! Electron impact ionization
end if
end do

Random number seeds. Must be defined before call hatch
or defaults will be used. inseed (1- 2731)

luxlev = 1
inseed=1
write(6,120) inseed
120 FORMAT(/,’ inseed=’,I12,5X,
* > (seed for generating unique sequences of Ranlux)’)

call rluxinit ! Initialize the Ranlux random-number generator

| Define initial variables for incident particle normally incident
! on the slab

iqin=0 ! Incident particle charge - photons
ekein=0.662 ! Incident particle kinetic energy

xin=0.0 ! Source position

yin=0.0

zin=-5.0

uin=0.0 ! Moving along z axis

vin=0.0

win=1.0

irin=0 | Starting region (0: Automatic search in CG)
wtin=1.0 ! Weight = 1 since no variance reduction used

! pdf data for many source
deltae=0.05 ! Energy bin of response

if(irin.le.0.or.irin.gt.nreg) then
call srzone(xin,yin,zin,iqin+2,0,irin)
if(irin.le.0.or.irin.ge.nreg) then

write(6,fmt="(’> Stopped in MAIN. irin = ’,i5)")irin
stop
end if
call rstnxt(iqin+2,0,irin)
end if

write(6,130)
130 format(/’ Call hatch to get cross-section data’)

open (UNIT=KMPI,FILE=’pgs5job.pegsbdat’,STATUS="01ld’)
open (UNIT=KMPO,FILE="egs5job.dummy’ ,STATUS="unknown’)

write(6,140)
140  FORMAT(/,’ HATCH-call comes next’,/)

close (UNIT=KMPI)
close (UNIT=KMPO)



write(6,150)
150 FORMAT(/,’ Quantities associated with each MEDIA:’)

do j=1,nmed
write(6,160) (media(i,j),i=1,24)
160 FORMAT(/,1X,24A1)
write(6,170) rhom(j),rlcm(j)
170 FORMAT(5X,’ rho=’,G15.7,’ g/cu.cm rlc=’,G15.7,’ cm’)
write(6,180) ae(j),ue(j)
180 FORMAT(5X,’ ae=’,G15.7,’ MeV ue=’,G15.7,° MeV’)
write(6,190) ap(j),up(j)
190 FORMAT(5X,’ ap=’,G15.7,° MeV up=’,G15.7,’ MeV’,/)
end do

| Print media and cutoff energies assigned to each region
| e

do i=1,nreg
if (med(i) .eq. 0) then
write(6,200) i

200 FORMAT(’ medium(’,I3,’)=vacuum’)
else
write(6,210) i, (media(ii,med(i)),ii=1,24),ecut(i),pcut(i)
210 FORMAT(’ medium(’,I3,’)=’,24A1,
* ’ecut=’,G12.5,° MeV, pcut=’,G12.5,’ MeV’)

if (iedgfl(i) .ne. 0) then ! Output X-ray energy
ner = nne(med(i))
do iiz=1,ner
izn = zelem(med(i),iiz) ! Atomic number of this element
write(6,220) izn
220 FORMAT(’®  X-ray information for Z=’,I3)
write(6,230) (ekx(ii,izn),ii=1,10)
230 FORMAT(’>  K-X-ray energy in keV’,/,
* 4G15.5,/,4G15.5,/,2G15.5)
write(6,240) (elx1(ii,izn),ii=1,8)
240 FORMAT (° L-1 X-ray in keV’,/,4G15.5,/,4G15.5)
write(6,250) (elx2(ii,izn),ii=1,5)
250 FORMAT (° L-2 X-ray in keV’,/,5G15.5)
write(6,260) (elx3(ii,izn),ii=1,7)
260 FORMAT(> ~ L-3 X-ray in keV’,/,4G15.5,/,3G15.5)
end do
end if
end if
end do

write(39,fmt="(’MSTA’)")
write(39,fmt="(i4)") nreg
write(39,fmt="(15i4)") (med(i),i=1,nreg)
write(39,fmt="(’MEND’)")

ncount = 0
ilines = 0
nwrite = 10
nlines = 10
idin = -1
totke = 0.
wtsum = O.
iwatch=0

call ecnsv1(0,nreg,totke)
call ntally(0,nreg)

write(6,270)
270  FORMAT(//,’ EneriX/Coordinates/Direction cosines/etc.’,/,
* 6X,’e’,14X,°x’,14X,’y’ ,14X,’z’,
* 14X,°u’,14X,°v’,14X,°w’ ,11X,’iq’,3X,’ir’,1X, ’iarg’,/)

! Energy bin width
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deltae=ekein / 50

Zero the variables
do i=1,5
dose(i)=0.D0
doses(i)=0.D0O
dose2s(1)=0.D0
end do
dosep=0.D0
doseps=0.D0
dosep2s=0.D0
do j=1,50
spec(j)=0.D0
endpdo J

Set histories
ncases=10000000

Set maximum number for pict
maxpict=50

tt=etime (tarray)
ttO=tarray (1)

Write batch number
write(39,fmt="(’0 12)m)

if (iwatch.gt.0) call swatch(-99,iwatch)

do i=1,ncases | Start of shower call-loop
! _________________________

latchi=0

wtin = 1.0

wtsum = wtsum + wtin ! Keep running sum of weights

etot = ekein + iabs(iqin)*RM ! Incident total energy (MeV)

if(iqin.eq.1) then ! Available K.E. (MeV) in system
availke = ekein + 2.0%RM ! for positron

else ! Available K.E. (MeV) in system
availke = ekein ! for photon and electron

end if

totke = totke + availke ! Keep running sum of KE

if (ncount .le. nwrite .and. ilines .le. nlines) then
ilines = ilines + 1
write(6,280) etot,xin,yin,zin,uin,vin,win,iqin,irin,idin
280 FORMAT(7G15.7,31I5)
end if

if (etot+(1-iabs(iqin))*RM.gt.emaxe) then
write(6,fmt="(’ Stopped in MAIN.’,
1 > (Incident kinetic energy + RM) > min(UE,UP+RM).’)")

stop
end if

if (abs (uin*uin+vin*vin+win*win-1.0).gt.1.e-6) then
write(6,fmt="(’ Following source direction cosines are not’,
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1 > normalized.’,3el12.5)")uin,vin,win
stop
end if

call shower (igin,etot,xin,yin,zin,uin,vin,win,irin,wtin)

do ie=1,5
doses(ie)=doses(ie)+dose(ie)
dose2s(ie)=dose2s(ie)+dose(ie)*dose(ie)
dose(ie)=0.d0

end do

doseps=doseps+dosep

dosep2s=dosep2s+dosep*dosep

dosep=0.d0

do ie=1,50
specs (ie)=specs(ie)+spec(ie)
spec2s(ie)=spec2s(ie)+spec(ie)*spec(ie)
spec(ie)=0.DO

end do

ncount = ncount + 1 ! Count total number of actual cases

if (iwatch.gt.0) call swatch(-1,iwatch)

end do | End of CALL SHOWER loop
!

if (iwatch.gt.0) call swatch(-88,iwatch)

call plotxyz(99,0,0,0.D0,0.D0,0.D0,0.D0,0,0.D0,0.D0)
write(39,fmt="(’9’)") ! Set end of batch for CG View

tt=etime (tarray)
ttl=tarray(1)
cputime=tt1-tt0
write(6,300) cputime
300 format(’ Elapsed Time (sec)=’,G15.5)

write(6,310) ncount,ncases,totke
310  FORMAT(/,’ Ncount=’,I10,’ (actual cases run)’,/,
* > Ncases=’,I110,’ (number of cases requested)’,/,

* > TotKE =’,G15.5,’ (total KE (MeV) in run)’)

if (totke .le. 0.D0) then
write(6,320) totke,availke,ncount
320 FORMAT(//,’> Stopped in MAIN with TotKE=’,G15.5,/,
* > AvailKE=’,G15.5, /,’ Ncount=’,I10)
stop
end if

tdet=10.0
rdet=5.0
tcase=0.2
rcase=0.2
write(6,330) tdet,rdet,tcase,rcase
330 FORMAT(/’ Detector length=’,G15.5,’ cm’/

* > Detector radius=’,G15.5,’ cm’/
* > Polyetylene case thickness=’,G10.2,’ cm’/
* > Polyetylene case side thickness=’,G10.2,’ cm’/)

write(6,340) ekein
340 FORMAT(’ Results for ’,G15.5,’MeV photon’/)

write(6,350) (media(i,2),i=1,24)
350 FORMAT(’ Cover material is ’,24A1/)
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write(6,360) (media(i,1),i=1,24)
360 FORMAT(’ Inside chamber is ’,24A1/)

write(6,365) zin
365 FORMAT(’ Cs-137 exists at z=’,F8.2,’ cm, x=y=0.0’/)

Absorbed energy (MeV) devided by weight of air inside chamber (dweight)

MeV/g
1MeV=1.602E-13J, 1kg=1000g

1MeV/% 1.602E-13(J/MeV) *1000 (g/kg) =1 .602E-10 Gy
0.0

tdet=

rdet=5.0

vol=pi*rdet*rdet*tdet ! volume of air cm3
weight=vol*rhom(med (1)) ! weight of air inside chamber g

! rhom(1) is a density of air (medium 1)
write(6,370) vol,weight
370  FORMAT(’ Volume of chamber : ’,G15.5,’ cm3’/
* ’ weight of chamber : ’,G15.5,’ g’)

write(6,380)
380 FORMAT(/’ Result from absorbed energy in air inside chamber’)

write(6,’(A)’) ’ Air absorbed dose from ’

do ie=1,5
avdose = doses(ie)/ncount
sigdose=dose2s(ie)/ncount

sigdose=dsqrt ((sigdose-avdose*avdose)/ncount)
avdose = avdose/weight*1.602E-10
sigdose = sigdose/weight*1.602E-10
if(ie.eq.1) then
write(6,’(A,G15.5,A,G15.4,4A)°)

* > Electron produced in air =7,

* avdose, ’+-’ ,sigdose,’ Gy/incident photon’
elseif (ie.eq.2) then

write(6,’(A,G15.5,A,G15.4,4)°)
* ’ Electron from front wall =’
* avdose,’+-’,sigdose,’ Gy/lnc1dent photon’
elseif (ie.eq.3) then
write(6,’(A,G15.5,A,G15.4,A)’)
* > Electron from bottom wall =’,
* avdose,’+-’ ,sigdose,’ Gy/incident photon’
elseif (ie.eq.4) then
write(6,’(A,G15.5,A,G15.4,4)°)

* » Electron from side wall =’

* 1 avdose,’+-’,sigdose,’ Gy/1nc1dent photon’
else

write(6,’(A,G15.5,A,G15.4,A)’ )

* ’ Total

* avdose,’+-’ ,sigdose,’ Gy/1nc1dent photon’
end if

end do

write(6,400)
400  FORMAT(/’ Result from absorbed energy in air’/
* ’using track length of photon inside chamber and’,

* ’ mass energy absorption coefficient of air’)

Track lenght (cm) gives photon fluence deviding by volume
Conversion from air absorbed dose in MeV cm2/g to that in Gy
Unit of mass energy absorption coefficient mu_en is cm2/g
Ausgab scores energy (MeV) times mu_en in unit of MeV cm2/g.

Main routine converts this into Gy (J/kg).
1MeV=1.602E-13J, 1kg=1000g

1MeV/g=1.602E-13 (J/MeV) #1000 (g/kg)=1.602E-10 Gy

avdose = doseps/ncount
dosep2s=dosep2s/ncount
sigdose=dsqrt ((dosep2s-avdose*avdose) /ncount)

avdose = avdose/vol*1.602E-10
sigdose = sigdose/vol*1.602E-10
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410
*

420

430
*

I Vers
I Refe

write(6,410) avdose,sigdose

FORMAT(’ Air absorbed dose =’,G15.4,’+-’,G15.4,
> Gy/source photon’)

write(6,420)
FORMAT(/’ Average photon spectrum inside chamber’/)

do ie=1,50
elow=deltaex*(ie-1)
eup=deltaexie

avspe = specs(ie)/ncount
spec2s(ie)=spec2s(ie)/ncount

sigspe=dsqrt ((spec2s(ie)-avspe*avspe)/ncount)
avspe=avspe/vol/deltae

sigspe= sigspe/vol/deltae

write(6,430) eup,avspe,sigspe
FORMAT(’ Upper energy’, G15.5,’ MeV--’,G12.5,°+-’,G12.5,

> photons/cm2/MeV per source photon’)
end do

nlist=1

call ecnsvl(nlist,nreg,totke)
call ntally(nlist,nreg)

call counters_out(1)

ion: 080708-1600
rence: SLAC-265 (p.19-20, Appendix 2)

I A AU
]

i
r2)
!
!

SGAB to:

Score energy deposition

Score particle information enter to detector from outside
Print out particle transport information

call plotxyz if imode=0

subroutine ausgab(iarg)
implicit none
include ’include/egs5_h.f’ ! Main EGS "header"

include ’include/egs5_epcont.f’ ! COMMONs required by EGS5
include ’include/egs5_misc.f’

include ’include/egs5_stack.f’

include ’include/egs5_useful.f’

include ’auxcommons/aux_h.f’ ! Auxiliary-code "header" file

include ’auxcommons/etalyl.f’ ! Auxiliary-code COMMONs

include ’auxcommons/lines.f’
include ’auxcommons/ntalyl.f’

include ’auxcommons/watch.f’

common/totals/ ! Variables to score
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*x dose(5) ,dosep,deltae,spec(50) ,maxpict
real*8 dose,dosep,deltae,spec
integer maxpict

integer ! Arguments
* iarg
real*8 ! Local variables

* edepwt,dcon,decon,encoea

integer
* ie,iql,irl

irl = ir(ap)
iql = iq(ap)
edepwt = edep*wt(np)

if(iql.eq.-1.and.irl.ne.irold.and.irold.eq.2) then
if(z(np) .1le.0.0) then
latch(np)=1
elseif (z(np).ge.10.0) then
latch(np)=2
else
latch(np)=3
end if
end if

if (iarg .1lt. 5) then
esum(iql+2,irl,iarg+l) = esum(iql+2,irl,iarg+l) + edepwt
nsum(iql+2,irl,iarg+l) = nsum(iql+2,irl,iarg+1l) + 1

end if

if (iwatch .gt. 0) call swatch(iarg,iwatch)

if(iarg .ge. 5) return

if (irl .eq. 1) then ! inside ion chamber
dose(5) = dose(5) + edepwt
if (latch(np) .ge.0.and.latch(np) .1le.3) then

dose(latch(np)+1) = dose(latch(np)+1l) + edepwt
end if

if (iql .eq. 0) then ! photon
dcon=encoea(e(np))
dosep=dosep+wt (np) *e (np) *dcon*ustep
ie = e(np)/deltae +1
if(ie .gt. 50) ie = 50
spec(ie) = spec(ie) + wt(np)*e(nup)*dcon*ustep

end if

end if

if (ncount .le. nwrite .and. ilines .le. nlines) then
ilines = ilines + 1
write(6,100) e(np),x(np),y(np),z(np),ulnp),v(np),w(np),
* iql,irl,iarg
100 FORMAT(7G15.7,315)
end if

if (ncount.le.maxpict) then
call plotxyz(iarg,np,iq(np),x(np),y(np),z(np),e(np),ir(np),
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* wt (np) ,time (np))
end if P P

return
end

e it last line of ausgab.f----—------------------—-
o encoea.f----—---———-———————————————
I Version:  030831-1300

! Reference: SLAC-265 (p.19-20, Appendix 2)

E23456789|123456789|123456789|123456789|123456789|123456789|123456789|12

double precision function encoea(energy)
Function to evaluate the energy absorption coefficient of air.

]

]

! (Tables and Graphs oh photon mass attenuation coefficients and
! energ —absorEtion coefficients for photon energies 1 keV to

! 20 MeV for elements Z=1 to 92 and some dosimetric materials,

! S. M. Seltzer and J. H. Hubbell 1995, Japanese Society of

]

Radiological Technology)
double precision function encoea(energy)

real hnu(38)/0.001,0.0015,0.002,0.003,0.0032029,0.0032029,

* 0.004,0.005,0.006,0.008,0.01,0.015,0.02,0.03,0.04,
* 0.05,0.06,0.08,0.10,0.15,0.2,0.3,0.4,0.5,0.6,0.8,1.0,
* 1.25,1.5,2.0,3.0,4.0,5.0,6.0,8.0,10.0,15.0,20.0/

real enmu(38)/3599., 1188., 526.2, 161.4, 133.0, 146.0,
76.36, 39.31, 22.70, 9.446, 4.742, 1.334, 0.5389,
0.1537,0.06833,0.04098,0.03041,0.02407,0.02325,0.02496,
0.02672,0.02872,0.02949,0.02966,0.02953,0.02882,0.02789,
0.02666,0.02547,0.02345,0.02057,0.01870,0.01740,0.01647,
0.01525,0.01450,0.01353,0.01311/;

* ¥ ¥ ¥ ¥

real*8 energy,enml,hnul,ene0,slope;
integer i

if (energy.gt.hnu(38)) then

encoea=enmu (38)
return
end if
if (energy.lt.hnu(1)) then

encoea=enmu (1)
return
end if

do i=1,38
if (energy.ge.hnu(i) .and.energy.lt.hnu(i+1)) then
enmi=alog(enmu(i+1))
enmO=alog (enmu (i) )
hnul=alog(hnu(i+1))
hnuO=alog(hnu(i))

ene0=dlog(energy)
slope=(enml-enm0)/ (hnul-hnu0)
encoea=exp (enmO+slope* (ene0-hnu0))
return

end if

if (energy.eq.hnu(i+1)) then
encoea=enmu (i+1)
return

end if

end do

! If sort/interpolation cannot be made, indicate so by writing
! a comment and stopping here.

write(6,100) energy

100 FORMAT(///,’> **xxxSTOPPED IN ENCOEA***x*x’ / > E=’ G15.5,///)
return
end

| Version: 070627-1600

! Reference: T. Torii and T. Sugita, "Development of PRESTA-CG
]

]

Incorporating Combinatorial Geometry in EGS4/PRESTA", JNC TN1410 2002-201,
! Japan Nuclear Cycle Development Institute (2002).
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! Improved version is provided by T. Sugita. 7/27/2004

subroutine howfar
implicit none

include ’include/egs5_h.f’ ! Main EGS "header" file
include ’include/egs5_epcont.f’ ! COMMONs required by EGS5 code
include ’include/egsb_stack.f’

include ’auxcommons/geom_common.f’ ! geom-common file

integer i,j,jjj,ir_np,nozone,jt{,kno
integer irmear,irnext,irlold,irlfg,itvlfg,ihitcg

double precision xidd,yidd,zidd,x_np,y_np,z_np,u_np,v_np,w_np
double precision tval,tvalO,tval0O,tvall0,tvalmn,delhow
double precision atvaltmp

integer iq_np

ir_np
ig_np
if (ir_np.le.0) then

write(6,*) ’Stopped in howfar with ir(ap) <=0’

stop
end if

ir(np)
iq(np) + 2

if(ir_np.gt.izonin) then
write(6,*) ’Stopped in howfar with ir(np) > izonin’
stop

end if

if(ir_np.EQ.izonin) then
idisc=1
return

end if

tval=1.d+30
itvalm=0

C body check
u_np=u(np)
v_np=v (np)
w_np=w (np)
x_np=x(np)
y-np=y (np)
z_np=z(np)

do i=1,nbbody(ir_np)
nozone=ABS (nbzone(i,ir_np))
jty=itblty(nozone)
kno=itblno(nozone)
c rpp check
if(jty.eq.ityknd(1)) then
if(kno.le.0.or.kno.gt.irppin) go to 190
call rppcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
C sph check
elseif (jty.eq.ityknd(2)) then
if (kno.le.0.or.kno.gt.isphin) go to 190
call sphcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
C rcc check
elseif (jty.eq.ityknd(3)) then
if (kno.le.0.or.kno.gt.irccin) go to 190
call rcccgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
C trc check
elseif (jty.eq.ityknd(4)) then
if (kno.le.0.or.kno.gt.itrcin) go to 190
call trccgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
C tor check
elseif (jty.eq.ityknd(5)) then
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if(kno.le.0.or.kno.gt.itorin) go to 190
call torcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
C rec check
elseif (jty.eq.ityknd(6)) then
if(kno.le.0.or.kno.gt.irecin) go to 190
call reccgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
C ell check
elseif (jty.eq.ityknd (7)) then
if(kno.le.0.or.kno.gt.iellin) go to 190
call ellcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
C wed check
elseif (jty.eq.ityknd(8)) then
if (kno.le.0.or.kno.gt.iwedin) go to 190
call wedcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
C box check
elseif (jty.eq.ityknd(9)) then
if (kno.le.0.or.kno.gt.iboxin) go to 190
call boxcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
C arb check
elseif (jty.eq.ityknd(10)) then
if (kno.le.0.or.kno.gt.iarbin) go to 190
call arbcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
C hex check
elseif (jty.eq.ityknd(11)) then
if(kno.le.0.or.kno.gt.ihexin) go to 190
call hexcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
C haf check
elseif (jty.eq.ityknd(12)) then
if (kno.le.0.or.kno.gt.ihafin) go to 190
call hafcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
C tec check
elseif (jty.eq.ityknd(13)) then
if (kno.le.0.or.kno.gt.itecin) go to 190
call teccgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
C gel check
elseif (jty.eq.ityknd(14)) then
if (kno.le.0.or.kno.gt.igelin) go to 190
call gelcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)

c*xxxx add new geometry in here

end if
190 continue
end do

irnear=ir_np
if(itvalm.eq.0) then
tvalO=cgepsi
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
310 continue
if(x_np.ne.xidd.or.y_np.ne.yidd.or.z_np.ne.zidd) goto 320
tvalO=tvalO*10.d0
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np

go to 31
320 continue
c write(*,*) ’srzone:1’
call srzone(xidd,yidd,zidd,iq_np,ir_np,irnext)
C
if (irnext.ne.ir_np) then
tval=0.0d0
irnear=irnext
else
tval00=0.0d0
tvall0=10.0d0*tvall
irlold=ir_np
irlfg=0
330 continue
if(irlfg.eq.1) go to 340
tval00=tvalO0+tvallO
if (tval0O.gt.1.0d+06) then
write(6,9000) iq(np),ir(np),x(np),y(np),z(np),
& u(np) ,v(np) ,w(np),tval0o
9000 format(’ TVALOO ERROR : iq,ir,x,y,z,u,v,w,tval=’,
& 213,1P7E12.5)
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stop

end if
xidd=x_np+tvalOO0*u_np
yidd=y_np+tvalOO*v_np
zidd=z_np+tvalOO*w_np
call srzold(xidd,yidd,zidd,irlold,irlfg)
go to 330

340 continue

tval=tvalO0
do j=1,10
xidd=x_np+tvalO0*u_np
yidd=y_np+tvalO0*v_np
zidd=z_np+tvalOO*w_np
write(*,*) ’srzone:2’
call srzone(xidd,yidd,zidd,iq_np,irlold,irnext)
if (irnext.ne.irlold) then
tval=tvalO0
irnear=irnext
end if
tval00=tval00-tvalO
end do
if(ir_np.eq.irnear) then
write(0,*) ’ir(up),tval=’,ir_np,tval
end if
end if
else
do j=1,itvalm-1
do i=j+1,itvalm
if(atval(i).lt.atval(j)) then
atvaltmp=atval (i)
atval(i)=atval(j)
atval(j)=atvaltmp
endif
enddo
enddo
itvlfg=0
tvalmn=tval
do jjj=1,itvalm
if (tvalmn.gt.atval(jjj)) then
tvalmn=atval(jjj)
end if
delhow=cgeps2
tvalO= atval(Ji%)+delhow
xidd=x_np+tvalO*u_n
yidd=y_ np+tva10*v np
zidd=z_np+tvalO*w_np
410 continue
if (x_np.ne.xidd.or.y_np.ne.yidd.or.z_np.ne.zidd) go to 420
delhow=delhow*10.d0
tvalO= atval(Ji%)+de1how
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
go to 410
420 continue
write(*,*) ’srzone:3’
call srzone(xidd,yidd,zidd,iq_np,ir_np,irnext)
if ((irnext.ne.ir_np.or.atval(jjj).ge.1.).and.
& tval.gt.atval(jjj)) THEN
tval=atval(jjj)
irnear= 1rnext

1tv1f§
oto 425

end do
425  continue
if(itvlfg.eq.0) then
tvalO=cgmnst
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
430 continue
if(x_ng.ne.Xidd.or.y_np.ne.yidd.or.z_np.ne.zidd) go to 440
tvalO=tvalO*10.d0
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
go to 438
440 continue
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if (tvalmn.gt.tvalO) then
tval=tvalmn
else
tval=tvalO
end if
end if
end if
ihitcg=0
if(tval.le.ustep) then
ustep=tval
ihitcg=1
end if
if (ihitcg.eq.1) THEN
if (irnear.eq.0) THEN
write(6,9200) iq(ap),ir(ap),x(np),y(up),z(up),
& u(np) ,v(np) ,w(np) ,tval
9200 format(’ TVAL ERROR : iq,ir,x,y,z,u,v,w,tval=’,2I3,1P7E12.5)
idisc=1
itverr=itverr+l1
if (itverr.ge.100) then
stop
end if
return
end if
irnew=irnear
if (irnew.ne.ir_np) then
call rstnxt(iq_np,ir_np,irnew)
endif
end if
return
end
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