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Step 1:Initialization

e egs5 & Upegss TlEHL N TLYSHcommonld,
ZFNZnincludeTAL IR )—R D
pegscommonsT 4L IR )—DI77A )L
Z "include”X THRYAL

« EEMNIRBINI-DFAN)—BERGTED
A—H—a—FDHTHEASNHcommon

[&. auxcommonsT4L IR )—DI77A(IL%
include3 THEWYIA T




ECHDRESDIETE

commonTEASN TS EHDEF D KESIL.
parameter3 T8 3E

— egsSTERAIN TLYScommonDZEH (.
Include/egs5 _h.f

- A—Y—a—FTOHFERINScommonDEH L.
auxcommns/aux_h.f

common& R L&D IZincludeXIZXYERYAENS,

BRI D RESZEE T HIHGE L. parameterXXDE
MaZHEHI S




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'

egss common [IZEENSEREALTRT
SLAEDTOTSLEMTHERATSIESIE.
includeX T i&&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' SHAN)—BRE L ———F
iInclude 'auxcommons/nfac.f' DA TEREThBcommon

include 'auxcommons/watch.f'

CGRE&R M commonT, CGHERIHIGFRIZIIEICHNE (R HEL)

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



In include/egs5_h.f

I Maximum number of different media (excluding vacuum)

integer MXMED MEOMEROLIMEEIS
parameter (MXMED=4) (3 COmEEEET 5,

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 CO1—Y—a—FEH
real*8 depe,faexp,fexps dcommon
Integer maxpict,ndet

main program CER T 5EHREEDEH

I**** real*8 I Local variables
real*8
* area,availke,depthl,depths,dis,disair,ei0,ekin,elow,eup,
* phaiQ,phai,radma2,sinth,sposi,tnum,vol,wO,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 programTEAT S EIFE DR

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

main program C{E A3 38

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

MERITERTEIXFER(4XF)
character*24 medarr(MXMED)



OpenX

A—H—a—kHo, pegsEEITTHDIC
£Ly, 2 =wk7-261. pegsT close 5
ZEMS, A TR S L Topen LTLNVT
£, pegsEITRIZ. BHE open T 52 &M

BLiEbH, TDI=8H. L=YrT7-26D (&,

B THAMNRLY,

1%

A =yk391&. REMBEERDH AT 7AILT

HB,



Step 2:pegs5-call

e MBT—ARUEYE Dcharacteristic distanceZx % EL

1= T. pegssZcalld 3,

nmed CHEEL-PEBHAMXMED

nmed=2 L =PN T
if(nmed.gt.MXMED) then ;%ﬁ%&%ﬁg@gXMEDw{U&

write(6,'(A,14,A,14,A/A)")
*  'nmed (‘,nmed,") larger than MXMED (',MXMED,")',
*  '"MXMED in iclude/egs5 _h.f must be increased.’
stop
end if

medarr(1)="WATER-IAPRIM-PHOTX ' pegs5THERLT SMET—4D

medarr(2)='AIR-AT-NTP-IAPRIM BRI, pegs5SDANT—2(2
=224 oEFRARAH) EXF G

do j=1,nmed
do i=1,24 &Y E Dcharacteristic

media(i,j)=medarr(j)(i:i) dimension
end do _
end do %Eﬁ%ﬁwu_yayfqzs BEE:EJ
INEWH AL XEHRTE

chard(l) = 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 D MM 1755043
write(6,fmt="( CG data’)") CGZEERTHIGEIX. %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-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)

FORMAT('CEND)

nreg=izonin
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RPP 17 -0.5

RPP
RPP
RPP
RPP
RPP
RPP
RPP
RPP

18
19
20
21
22
23

24 -15.0
25-20.0

-0.5
-0.5
-0.5
-0.5
-0.5
-0.5

0.5
0.5
0.5
0.5
0.5
0.5
0.5

15.0
20.0

-0.5
-0.5
-0.5
-0.5
-0.5
-0.5
-0.5

-15.0
-20.0

0.50
0.50
0.50
0.50
0.50
0.50
0.50

15.00
20.00

14.0 15.00 e L
15.0 16.00 / L1=L \GEiE %

EHT 51
16.0 17.00 M body
17.0 18.00
18.0 19.00
19.0 20.00___|

REFHAEOLESE

0.0 20.00 ‘—Eﬂé‘d‘ébody
20.0 25.00 «— HEODZERE

-20.0 40.00 ~— (AR LEFEEES
body



Z1
Z2
Z3
Z4
Z5
Z6
Z7
Z8
Z9
Z10
Z11
Z12
Z13
Z14

+1
+3
+4
+5
+6
+7
+8
+9
+10
+11
+12
+13
+14
+15

7R LRIDZES  region 1

_— WRERIE D&MW region 2-14



Z15 +16 «— BEFHEOLFHEE region 15-21

Z16 +17

Z17 +18

Z18 +19

Z19 +20

220 +21

Z21 +22

222 +2 -23 « REFE LIS OFEE : region 22
Z23 +24 < EHRDZERE region 23

224 +25 -1 -2 -24 < EFRER T D8 : region 24



H)—2ao~DOYE. FEA T DETE
| Read material for each refion from egs5job.data
read(4,*) (med(i),i=1,nreq)

| Set option except vacuum region
27oML) =23 T RABFOAE
do i=2,nreg-2 ﬁﬁ_x X, L) —/ELA T3
if(med(i).ne.0) then VEHE
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



) =23 BIZRETEDA T ay

ecut,pcut |y FAT7ZXNLF— (BT R/NLF—)
iphter B DOAE MO T ) T
iedgfl K & L-FMEXHR O A

iauger K&L-A—Y =&EFDIRRE

iraylr LAY —HEL

Ipolar - HEL T O EER R

incohr S/7Z rejection

iprofr N A A NN

impacr

T2 A




EL & (ranluxELER)

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

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

R ofziseedBIC, EELGVEBZRET HEATHE
W EE D/ SICHR



Step 4: ASTRLFD/INTA—F—ERTE

Source position from phantom surface in cm.

sposi=10.0

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

xin=0.D0

yin=0.D0 WFOEE. THILE—E, B

oty AEHFORYBU—a (irin=0;cq REASHEL TRE)

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



7R LRETOXRUVYDH
[ENEDERE

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)

FIERISH S LT=0IZX W9 B cosd



130

Step 5:  hatch-call

= F - IGREFDEIRILFT—DRKIEZemaxezx0.d0IZE%
FE L. hatch Z# call 95, (hatchT., emaxeZit&E 9 5, )

J]]l'll

~ N

J—a  DESHREE

emaxe = 0.D0 ! dummy value to extract min(UE,UP+RM)
write(6,130)

format(/' Call hatch to get cross-section data')

Bt IA AT F#ﬁ’éﬁﬁwﬂ’%ﬁ&blm WET—ARUE

open(UNIT=KMPI,FILE='"pgs5job.pegs5dat',STATUS="0ld")
open(UNIT=KMPO,FILE="'egs5job.dummy',STATUS="unknown")
write(6,140)

FORMAT(/,' HATCH-call comes next',/)



Step 6:Initialization-for-howfar

e 21—H—0O I~’C1EJ%'§’%>ﬂ/4kT—9€’E§E'§’%>

- . AE. BKGEICET 5T —4

. CG’&EH%L,’CL\%LO):L H—a—KFTl&, BARIZEET
BT —ARE. cg AN T—2EL Tstep 6LLRTIZALIEL TLY
BHDT, CDstepTERTET D &L

RIMEHR I 7 ILA~ADYHET—2EDOH A

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

ETETKROHLS=EDHHE

HILEIE T, REFTEZT H)—23a> DM
STE LU R —#(ncases). T —4
ZELE T DERN) —BDERTE

History number
ncases=100000
Maximum history number to write trajectory data
maxpict=100
iwatch=0
REMEER T 7AILAD/INYFESH T

write(39,fmt="('0 1')")



Step 8: Shower-call

ncasesBMOERXRN)—ZE1T9 5
ZERAMN)—8IZ, {RRIEHmREAIFDIELE.
IRIILX— GE. AR ZETE

%i/ﬁ*i%d)r**ﬁb\b "f?ﬁ*i?@') /El
VBT —F




240

call randomset(w0)
win=wO0*(1.0-wimin)+wimin
call randomset(phaiO) @E DA EEREORE
phai=pi(2.0°phai0-L0) = . | e comBetEL. Bl
sinth=dsqrt(1.D0-WIN'WIN) o e e hv o (2 L P B B 12 %, Fo T
uin=dcos(phai)*sinth HEBYET
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 BROMENEI[EBONIDIEZEES . R
xin=disair*uin BOAYATHOMBEZANBFOMNEELL
yin=disair*vin TRKE
zin=-5.D0
else
xin=0.D0
yin=0.D0
Zzin=-sposi
end if



AFRFOLEENS, TDIFBFAD)—30BEEZRDHD
irin=0 N T, cCTY—a B ENRESINS

if(irin.le.0.or.irin.gt.nreg) then
call srzone(xin,yin,zin,igin+2,0,irinn)
if(irinn.le.0.or.irinn.ge.nreg) then
write(6,fmt="(" Stopped in MAIN. irinn =",i5)")irinn
stop
end if
call rstnxt(iqin+2,0,irinn)
else
irinn=irin
end if



1

1

AFHIRILF—RUARRZEORBIEOFIVY

if(etot+(1-iabs(igin))*RM.gt.emaxe) then
write(6,fmt="(" Stopped in MAIN.',
' (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 vector is not’,
'normalized.',3e12.5)")uin,vin,win
stop

end if



HRELEVDEDOEELEDTHZRDD-OIZ.EAN) —BOELEEDERZMAS

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
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Step 9: Output-of-results

o FRIRFHD, FIRFDIFBIHRD H

OB ETHANETRT I A

_cgDBEE. MRET—AADEERT LA
AHTHOD T, BDEHEHRERELTH

ERS

FEEEDHEZTDE

=03

B ELREZFTEL.

FEDOFIM L., KO-

H 95



IR IR iR =

area=1.D0*1.D0O
do kdet=1,ndet
vol=area*1.D0
dose(kdet)=depeh(kdet)/ncases
dose2(kdet)=depeh2(kdet)/ncases
doseun(kdet)=dsqgrt((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 (&, L1—H—M G -UMEHREEEHFTH YT IL—F
VTHE
T7 b LR THORIVIRE
IJ7UbLRETORHRE
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

REHEOEBDOMFOFE, BUESES-YDRIE
BEZRETS

rhor(ir)lX, HZ)—LavDEFE



REREDFH

if (abs(irl-irold).eq.1.and.iq(np).eq.0) then KFAEERY -8 E
if((w(np).gt.0.0.and.irl.eq.2).or.(w(np).le.0.0.and.irl.eq.1))
* then 7V LRIEDEGE
if (dabs(w(np)).ge.0.0349) then
cmod=dabs(w(np)) FEAFR:BUEEZEBT SR FR
else DELE --cosd D IE
cmod=0.0175
end if
esing=e(np) . ——— IXLX—ESINGORFITHTD
dcon=encoea(esing) | PHOTX data ZSROEERINER

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 (L. egs [ZPFA ARN)—IZBH T HIBEHMEIEZ ST T

IL—F2

howfar [, ustep MFEHIZ, )= aVIERNHOINE >N E

AL, HAHEEIZIEL,

—ustep IR FEFTOREICEZTIRZ S

—imew ZRIFMNALODTIK) =23 0B SITERTET
7z

FLF O, I—HF—hVBEE 1L HT-UNRIEL (Il (AR SV [23E

Li=zIEHULNZIZ. idiscard 755 E1IZERET S

ERHTESOAAN)—IL—T1 o BIZEG>T-howfaré&7i b

— cgEFRALTWWAIEEIE. ZOaA——a—FDhowfarkfEH 95




R E Rl

X8 ol 1 #RIRZECo-60[CEK X | 1.173MeV &£1.333MeVit

FZEILHERTREIES,

RERE2 :100kVDXHR (AT MILT =B, xray.dath

BERAFIAA)T —FHWNTH T T 9 5,

EEEEI OETILICEET S

- HIE A L3cmZ@E D AR, 3-13cmZ fiifi (2 E0.3g/cm3) &L,
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EEEE4 BETST
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K HEECEK

2009-6-24

— ucphantomcgv.fEDEEHEES

2012-07-24

— read(4,*) (med(i),i=1,nreq) D TS5— Ayt —T Ext i % BN
- [FRTAMET—F%parameter XTIEETHA R
2012-07-28

— parameter X TOYPBEHFEAZ LD . BLFZEMXMEDTHEE
— (read4,*) (med(i),i=1,nreq) D To—*vt— Xt L FHI R
2015-07-30

- HEIBHEICDOLNTOERAENM
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