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Step 1:Initialization

¢« egshM U pegss TlEH N TLYSHcommonld,
FhFnincludeT <L) —RU
pegscommonsT AL IK)—MD T 74 )L
% "include’ XX CTHIY AL

o EEMNLIRMEINI=DA AN —BHFRLED
A—H—a—FDH TEHRIN Hcommon
[X. auxcommonsT 4L IR )—D 774 IL%
includeX THY AL




ECHDRESDIETE

comMONTEAIN TS EHMDEFTI D KESIE.
parameter X TETE

— egS5TERAESN TLYScommonD ZE (.
Include/egss _h.f

- A—Y—a—FTOHERETNScommonD E .
auxcommns/aux_h.f

common& B L L&D (ZincludeXIZ&YEYAEN S,

BRADRESZEET HIGE (L. parameter XD E
HMELZHEITH




include 'include/egs5 _h.f' I Main EGS "header" file

include 'include/egs5 _bounds.f'
include 'include/egs5 _brempr.f'
include 'include/egs5_edge.f'
include 'include/egs5_media.f'
include 'include/egs5_misc.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'

egsb common [ZEFNEEHE A TAT

SLEDNTOTSLEBEMTHEATSHIESIE.
includeXX T commonZigE



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

include 'auxcommons/edata.f
include 'auxcommons/etalyl1.f'
include 'auxcommons/instuf.f'

include 'auxcommons/lines.f' A AN —BFEEL———FK
include ‘auxcommons/nfac.f' D HTCHEAINAcommon

include 'auxcommons/watch.f'

include 'auxcommons/etaly2.f' | Added SJW for energy balance

CGE &M commonT, CGEERAT HIGRIZITBICHNE (LR HEL)

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



In include/egs5 h.f

I Maximum number of different media (excluding vacuum)

nteger MM =0 MEDHEHEOLENEAI
parameter (MXMED=4) X, COBEELEET S,

include/egs5_misc.f

common/MISC/ I Miscellaneous COMMON
*rhor(MXREG), dunit,
*med(MXREG),iraylr(MXREG),Ipolar(MXREG),incohr(MXREG),
*iprofr(MXREG),impacr(MXREG),
*kmpi,kmpo,noscat

real*8
*rhor,dunit

integer
*med,iraylr,Ipolar,incohr,iprofr,impacr,kmpi,kmpo,noscat



common/totals/ | Variables to score

* depe(20),faexp,fexps,maxpict,ndet D1 —H—a—FEED
real*8 depe,faexp,fexps common
iInteger maxpict,ndet

main programTERT 5 EREDEH

|**** real*8 | Local variables
real*8
* area,availke,depthl,depths,dis,disair,ei0,ekin,elow,eup,
* phaiO,phai,radma2,sinth,sposi,tnum,vol,w0,wimin,wtin,wtsum,
* Xhbeam,xpf,ynbeam,ypf

real*8 bsfa,bsferr,faexps,faexp2s,faexrr,fexpss,fexps2s,fexerr,
* faexpa,fexpsa

real*8
* depeh(20),depeh2(20),dose(20),dose2(20),doseun(20)



main programTERA I S BEEEDEHR

real
* tarray(2),tt,tt0,tt1,cputime

main program CERT 5B

integer
*1,il,ibatch,icases,idin,ie,ifti,ifto,imed,ireg,isam,
*ixtype,j,k,kdet,nlist,nnn,nsebin

MBRAICERTEHINFER(24XF)

character*24 medarr(2)



OpenXX

A—H—a—FHhi5, pegseETTHNDIZ
FLy, 2 =wk7-26l%. pegsT close %
ZEMS AL TOYT 5L T open LTLNT
1. pegsE1T#IZ. BEE open T 52 END

BEERD, TDI=H, 2=V T7- 26D 1%,

EETHAMERLY,

1%

A =yh300L, REMERDHNT7AILT

H B,



Step 2:pegss-call

c MBT—ERUEYE Dcharacteristic
distancezx X E L -8 T. pegsbzcald %,

nmed=2 pegsSTHER T SMET—
medarr(1)='WATER-IAPRIM-PHOTX AD & pegsSD A T
medarr(2)="AIR-AT-NTP-IAPRIM ' F—R (L= yR24AM SR
AR ) EXL T

do j=1,nmed

do i=1.24 -

media(i,j)=medarr(j)(i:i) ?%Emr‘arade”s“c

end do Imension

end do LMEMED)—30TH,

RYHNEWH AL XFIETE
chard(1) =1.0d0! automatic step-size control
chard(2) = 1.0d0



Step 3:Pre-hatch-call-initialization

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 COREE M ALIEE 1758084}
erte(G,fmt:" (l CG datal)ll) CGE1§%_§—6%’%‘¢~ %ELEL\O

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

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

rewind ifti

call geomgt(ifti,ifto)! Dummy call to write geom info for ifto
write(ifto,110)

FORMAT('CEND")

nreg=izonin
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Z1
Z2
Z3
Z4
A4S
Z6
Z7
Z8
Z9
Z10
Z11
Z12
Z13
Z14

+10
+11
+12
+13
+14
+15

A

T7URLRINDZESR ;region 1

_— REFFEOEBRE:region 2-14



Z15 +16 «— REFHEDOEMEE region 15-21

Z16 +17

Z17 +18

Z18 +19

Z19 +20

Z20 +21

Z21 +22

722 +2 -23 « BREFHELNDEE region 22
Z23 +24 < BEDZESE region 23

724 +25 -1 -2 -24 < ETE# T DR region 24



F)—av~OME. BEA TV DERTE
| Read material for each refion from egs5job.data
read(4,*) (med(i),i=1,nreq)

| Set option except vacuum region -
I27VbL) =23 T ABFDOAE

do i=2.nreq-2 4570, BHEXER. L1 U—BELA T3

if(med(i).ne.0) then VERE
iphter(i) =1 ! Switches for PE-angle sampling
ledgfl(i) =1 ! K & L-edge fluorescence
lauger(i)=0 ! K & L-Auger
iraylr(i) =1 ! Rayleigh scattering
Ipolar(i) =0 ! Linearly-polarized photon scattering
incohr(i)=0 ! S/Z rejection
iprofr(i) =0 ! Doppler broadening
impacr(i) =0 ! Electron impact ionization

end if

end do



=3V BICRETESTTay

ecut,pcut (D000 0D0O0OOOO(MOOOOO)
iphter JO0odoooooooooon
iedgfl K&L-OOXOOOO

lauger K&L-OOODOOOOOo

iraylr Oo000on

Ipolar Joooogoodd

incohr S/7Z rejection

iprofr O0000oon

impacr Joooon




ELE (ranluxELER)

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

inseed=1
write(1,120) inseed
120 FORMAT(/," inseed=",112,5X,
* ' (seed for generating unique sequences of Ranlux)")

Eiof-iseedBIC, EELGWELBZRETH LN ARE
N REDESICAR



Step 4: ABTRIFDINTA—R—KTE

Source position from phantom surface in cm.

sposi=10.0

1qin=0 I Incident charge - photons
ekein=1.235 I Kinetic energy of source photon
etot=ekein + abs(iqin)*RM

xin=0.D0

yin=0.D0 HWFOEE. THRILX—GE, KA

ﬁ'i';]::'gg%s' ASEFOET2Y—2a (irin=0;: cg 1WA D EL TRE)

vin=0.D0
win=1.D0
irin=0 ! Starting region (0: Automatic search in CG)



I7VLARETOXRUYDH
[EMEDERTE

X-direction half width of beam at phantom surface in cm.

xhbeam=1.0
Y-direction half height of beam at phantom surface in cm.

yhbeam=1.0
radma2=xhbeam*xhbeam+yhbeam*yhbeam

wimin=sposi/dsqrt(sposi*sposi+tradmaz2)

H{EMRIZH LT 6 2%t i 9 % cos6



Step 5:  hatch-call

B BEFOEIRILF—DHRKEET

emaxetL’CaQEL hatch Z call 9%

f"lﬁ *&’Eﬁ% nru\-d—%)f’&) 'hs q:%ﬁ
Q&U%U—/El/@'lﬁ*ﬁ’i’u AN RS

I:IJ L

emaxe = ekein + RM

RRAFOEFOGEE . ALMICRBEEFOIRILE—IZEFD
LT RIVX—ZMA-EZRTET S



Step 6:Initialization-for-howfar

e 1—H—O—FTHERATIHERT—IZFERETS
— i, AR BKLGEIZET 5T —4
e CGEHFRALTWAZIDA—Y—a—KTI&., BIKIZET

BT —ARE. cg A HT—2EL Tstep 6LLFTIZALIEL TLY
HMNDT, ZDSEPTERET D &7

REMEH I 7 IL~DYMET—2FDHN

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



Step 7: Initialization-for-ausgab

SETEROHLS=DHHAME

HIDGEIE T, REFAEZT D) —23a> D
STHELE=LEXM)—#(ncases). REFT—3
i8Rk BAERN) —HMDETE

History number

ncases=100000

Maximum history number to write trajectory data
maxpict=100

write(39,fmt="('0 1)) FREFHRI7AILAD/N\VFESHA



Step 8: Shower-call

ncasesBlMERX M) —E1T9 5
FERM)—&IZ, {FRBEHRFAIFDIELE.
IRILFT— B, AR)ZEHRTE

SEH T OERN S, REHTFOU—3
LESEY—F




240

call randomset(wO)
win=wO0*(1.0-wimin)+wimin
call randomset(phai0) 483 D F5 (B LRI E D SR
phai=pi*(2.0*phai0-1.0) . Sy b - bt
uin=dcos(phai)*sinth HaSYET ¥
vin=dsin(phai)*sinth
dis=sposi/win
xpf=dis*uin
ypf=dis*vin
If (dabs(xpf).gt.xhbeam.or.dabs(ypf).gt.yhbeam) go to 240
if (sposi.gt.5.0) then
disair=(sposi-5.0)/win BRROMENZEZIEBONUDIZE . ZR
xin=disair*uin BOAYOTHOREZ AN FDOAMEEL
yin=disair*vin TEKE
zin=-5.D0
else
xin=0.D0
yin=0.D0
Zin=-sposi
end if



ASRFDREENS, TDFFAD) a0 B BERDD
irin=0M T, CCTY—avBFEENEZEND

if(irin.le.0.or.irin.gt.nreg) then
call srzone(xin,yin,zin,igin+2,0,irinn)
call rstnxt(igin+2,0,irinn)

else
irinn=irin

end if



HHELEVEDOFERELZEDTBZRDA-HIC. EAN)—BDELEODERZEZMZS

do kdet=1,ndet
depeh(kdet)=depeh(kdet)+depe(kdet)
depeh2(kdet)=depeh2(kdet)+depe(kdet)*depe(kdet)
depe(kdet)=0.0
end do

faexps=faexps+faexp
faexp2s=faexp2s+faexp*faexp
faexp=0.0
fexpss=fexpss+fexps
fexps2s=fexps2s+fexps*fexps
fexps=0.0



A SRR ]

e XEEVTHIOFEIZES>TRKROBZELET S,
« MCNPTHERLTWAEEFFMT BHHE
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)—DERTHDHETH
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Step 9: Output-of-results

o« MREMH. MRFOREHO LS
- EOHAHETH DN ETRT T=HITH N

—cgDBEIL. BIKET—3NSEEIRT ZEN
B THWDT, BELGIEHEZRELTH S

ER

o XIRDIRBEARIMILEY VTV THERD

Lb B

EHEDFEZDE

=0)3

EEREZFTRL.

FEDFIM L., KO-

HA9 5



IR IR iR =

area=1.D0*1.DO
do kdet=1,ndet
vol=area*1.DO0
dose(kdet)=depeh(kdet)/ncases
dose2(kdet)=depeh2(kdet)/ncases
doseun(kdet)=dsqrt((dose2(kdet)-dose(kdet)*dose(kdet))/ncases)
dose(kdet)=dose(kdet)*1.602E-10/vol
doseun(kdet)=doseun(kdet)*1.602E-10/vol
depths=kdet-1.0
depthl=kdet
write(6,320)depths,depthl,(media(ii,med(kdet+1)),ii=1,24),
* rhor(kdet+1),dose(kdet),doseun(kdet)
320 FORMAT(' At',F4.1,'--',F4.1,'cm (*,24A1,',rho:',F8.4,)=",
* G13.5,'+-',G13.5,'Gy/incident")
end do



ausgab

ausgab (&, 1 —H—HM G -LMFHREECEFRT A YT IL—F
THDB
7R LFEIB TORINIE =

7V LRETOESGHRE

if (irl.ge.2.and.irl.le.nreg-3) then
idet=irl-1
if(idet.ge.l.and.idet.le.ndet) then
depe(idet)=depe(idet)+edepwt/rhor(irl)
end if
end if

REEOEBOAFDEGES, BUEELT-YDRIE
EXREITS

rhor(irl)l&. HEx)—avDEE



BEREDHE

if (abs(irl-irold).eq.1.and.ig(np).eq.0) then RFHVEERE TGS
if((w(np).gt.0.0.and.irl.eq.2).or.(w(np).le.0.0.and.irl.eq.1))
* then 7V MLRTEDES
if (dabs(w(np)).ge.0.0349) then
cmod=dabs(w(np)) FEEAFR: EUERZEBT HHFRD
else E‘l’% --C0s0 a)*ﬁIE
cmod=0.0175
end if
esing=e(np) / IRILE—ESINGDRFIZXT S
dcon=encoea(esing) | PHOTX data ZROBEERIVFEH

fexps=fexps+e(np)*dcon*wt(np)/cmod

if (w(np).It.0.0) latch(np)=1

if (w(np).gt.0.0.and.latch(np).eq.0) then
faexp=faexp+e(np)*dcon*wt(np)/cmod

end if

end if
end if



howfar

howfar [X. egs [TV A AN —IZB89 B EHREITZAD YT

JL—F>

howfar (£, ustep DFEHIZ, )—LavEBERNHOIMNE>IE

FARDL, HAEGEICIT,

—ustep ZIERFEFTOIREICEETHRZAS

—imew ZHRIFHASDTLK) =3V BERITERTET
Z3)

FLFH . —H—HEHE LEH LRI (B (KR ) [T3E

L=(EBULNZIEL, idiscard 755 %112 ET 5

FRITLIOFAN)—IL—T 1 BIZEGE>F=howfarklib

— cgZREALTWAESK. CO1A—F—a—FDOhowfaZ{FEHT 3
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EH kel 1 #RIRZCo-601IC& A 1.173MeV £1.333MeV i
FZRICHERTRESIE S,

EE 2 100kV DX HR (RARTBILT—4IE . xray.dath
LEEAHIAA)T—RFAWNTH T T 95,

EEREEI MOETIVIZEET S

— ATEMS3cmZ @ E O ANARREE . 3-13cmZ fiifi (% E0.3g/cm3) &L,

ZDERIZ3em DANKBEAHAIERRICERT S, #RIE. TTD
X{gET 5,

EEEREL EETETH
— FDRIENSIMDEEIZ., EI2cMDEBERET 5. ZETE
EDKET D,
— BEE X-, Y- AREBICHEN>TWAERTET S, BRI, TTD
X#RET S,
EEEREES .- EREOEA
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