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121X, $RRJL—F > %" Shower call loop” AT,
call shower DRIZZELLELH B,

5D /INTA—A(L . subroutine shower M 5|2k
ML TegssIZ5lEESND,

A—H—a—FKucsourcefZEIZEREIL—F D
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A B2 TT 3R BN o D y-i#iR

o V-IRDIRIVE—IL, FEAATHEETH
o7 -HMRDIFILE—E 1L, 0-1DELE, n, ZRAVVTRET HIENTE D,

F(E)=3 b <n<F(E)=)p,

p: EZIH I oERE EEK
F(E): E DREDME

VRDIRILEF—EH T TS BHICIE. 3DDHELH D,
(1) “if statement"Z{E AT 5AH%

(2) “data statement”Z{ERT 55 %

(3) “data file"Z= AT 5H %



Co-60M5M v -3 ”if statement” Z{FE AT 35 %

cp ucsource.f ucsourcel O.f

ucsourcel 0fZLUTDELIICERET S,
*nsebin=1->nsebin=2
*eshin(1),spg(1),spe(l)-=>* esbin(2),spg(2),spe(2)
sekein=1.253->ekein=1.333

esbin(1)=ekein | — eshin(1)=1.173
esbin(2)=1.333

ekin = ekein
spg(1)=spg(1)+1.0 |

call randomset(rnnow)
if(rnnow.le.0.5) then
ekin=1.173
spg(1)=spg(1)+1.0
else
ekin = 1.333
spg(2)=spg(2)+1.0
end if




== 4=

ucsourcel O.f ZegsbrunTEAT

11— —a—F &L T ucsourcel 0 & A J3
A=y DT 7A4ILELT ucsource = A 77
A=yk25IZIE, B AAETVE—2T 5,
“Does this user code read from the termina ?”

I LTI1ZANT S

$ER O N egshjob.out TH T TEh
F=IEFARIRILETARS,

—1.173MeV &£1.333MeVD v IHDE|IEIE ?




= ON]

Sampled source spectrum particles/source
Upper energy Gamma Electron pdf
1.1730 MeV-- 0.49710 0.0000

1.3330 MeV-- 0.50290 0.0000



Co-60M 5D ¥ -#% "data statement” Z{E 5 5%

cp ucsourcel O.fucsourcel 1.f

ucsourcel 1fZLUTDLSIZLEHET 5:
esbin(2),spg(2),spe(2)> esbhin(2),spg(2),spe(2) ,espdf(2),escdf(2)

*j,k,n,nd,ner,nsebinMRICLLTDT—E3XEEAT S,

data esbin/1.173,1.333/

data espdf/0.5,0.5/ nsebin=2

thum=0.D0

do ie=1,nsebin
tnum=tnum-+espdf(ie)

end do

nsebin=2 -

escdf(1)=espdf(1)/thnum

do ie=2,nsebin
escdf(ie)=escdf(ie-1)+espdf(ie)/tnum

end do

ekein=esbin(nsebin) ! Maximum kinetic energy




RD217%HIFR

esbin(1)=1.173
esbin(2)=1.333

call randomset(rnnow)
if(rnnow.le.0.5) then
ekin =1.173
spg(1)=spg(1)+1.0
else
ekin = 1.333
spg(2)=spg(2)+1.0
end if

call randomset(rnnow)

do ie=1,nsebin
If(rnnow.le.escdf(ie)) go to 1000

end do

1000 ekin=esbhin(ie)

if(igin.eq.0) then
spg(ie)=spg(ie)+1.0

else
spe(ie)=spe(ie)+1.0

end if




== 4=

ucsourcel 1.f ZregsSrunT=EAT

J1—H—a—F&LTucsourcel 1% ANT 5
A=y D T7AILELT ucsource# A N9 %
A=ZYR25D77AILIZIEK AIHAAET ) 2—2,
“Does this user code read from the terminal 7’ [Z Xt
LT1ZANT S

$EROH A egsSjob.out DY TGSt
HFARIBILERARD

— 1.173MeV& 1.333MeVD v #EDEIE 1 ?




Co-60M5M v #& "datafile”Z{FE AT A5 %

cp ucsourcel 1.fucsourcel 2.f

ucsourcel 2.f ZLL T DHRICEET 5:

real*8 | Local variables
* avalilke,ekin,rrO,tnum,wtin,wtsum,xi0,yi0, zi0,
* esbin(2),spg(2),spe(2),espdf(2),escdf(2)

!

real*8 | Local variables
* availke,ekin,rrO,tnum,wtin,wtsum,xi0,yi0,zi0,esbin(MXEBIN),
* espdf(MXEBIN),escdf(MXEBIN),spg(MXEBIN),spe(MXEBIN)

ASRD21T5EIBRT S data esbin/1.173,1.333/
data espdf/0.5,0.5/

WRRDT—32771IVICET 54 —T X% EM
open(6,FILE="egs5job.out',STATUS='unknown")

!

open(6,FILE="egs5job.out',STATUS="unknown")
open(2,file="co60.inp',status="unknown")




co60.inp [ Y FEDIRILF—¢ZDEERZEBR B (pdDT—2T774
IWTHY., BBHRI7AILRIZEEN TS

1.1731.333 +—— IRILF—

05,05 < TR R
nsebin=2
nsebin=2

read(2,*) (esbin(i),i=1,nsebin)
read(2,*) (espdf(i),i=1,nsebin)




EROHNTZEE

write(6,170) esbin(ie),spg(ie),spe(ie)
170 FORMAT(G10.5,' MeV--',8X,G12.5,8X,G12.5)

write(6,170) esbin(ie),spg(ie),spe(ie),espdf(ie)/tnum
170 FORMAT(G10.5," MeV--',8X,G12.5,8X,G12.5,8X,G12.5)




== =

ucsourcel 2.f Z egsbrun TXE1T

1—4—3a—K&L Tucsourcel 2% A 7195
A=k DIT7AIL%ELT ucsource * A 19 5.

A=YR25DT7AILEGIZIZ A B A DT ) 2—
>

“Does this user code read from the terminal ?’ [ Z %t
LT1Z AR

$ER M H Hegssjob.outh T, o T EShnt=
Y RARGRIVETFARS,

— 1.173MeV£&1.333MeV D ¥ SDENE (X ?




12| V5D Y FRIARILT—DIRTE

o Ir-1R2MSDYV-FRDITRILEF—LEREH YD
HERE, LTORIZRESNTULNS

i Energy(MeV) Emission rate(%)
1 0.296 28.7
2 0.308 30.0
3 0.317 82.7
4 0.468 47.8
5 0.589 4.5
6 0.604 8.2
7 0.612 5.3




Ir-192M 5D v -fiR

cp ucsourcel 2.f ucsource2.f
ucsource2.f ZLL FDHRIZEE:

FRRT—2774ILD open XEEET S

open(2,file='co60.inp',status="unknown’)

)

open(2,file='ir192.inp',status='unknown")

ir192.inp [, RED ¥y MIRILX—EZFDORBHEEIZERT 5T —4
27A4ILT. BEBmI7AILRICEENTLS

0.296,0.308,0.317,0.468,0.589,0.604,0.612 * Is_@f@‘— )
0.287,0.300,0.827,0.478,0.045,0.082,0.053 * MERE EE

nsebin=2 |~ " | nsebin=7




== /=

ucsource2.f Zegsbrun TEAT

1—H—a—K &L Tucsource2x A 77
A=wkDT77AILEL T ucsource & A 71

AZYr25DT77AILELTIIFMBAAET ) 2—
>

“Does this user code read from the terminal ?’ [ Z %t
LT1Z AR

HERDOH DT 74)egsSiob.outB T, YT
DNy BDARTGNIVERE RS,

— spg & espdf FLELERT S,




sk DI

Sampled source spectrum

Upper energy Gamma
29600 MeV-- 0.14040
30800 MeV-- 0.14210
31700 MeV-- 0.40050
46800 MeV-- 0.22930
58900 MeV-- 0.22000E-01
60400 MeV-- 0.39300E-01

.61200

MeV --

0.26400E-01

particles/source

Electron

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

pdf
0.13851
0.14479
0.39913
0.23069
0.21718E-01
0.39575E-01
0.25579E-01



VSMSD BEEDIRILF—RE
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TYU T HEELLY,
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— BEEDARGRILVEERMRBONMEDE U IZHE|T 5,
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Sr-90MBH M BIRIRILF—DH LTI

cp ucsource2.f ucsource3.f
ucsource3.fZLLTDLIIZEE:

real*8 I Local variables
* availke,ekin,rrO,tnum,wtin,wtsum,xi0,yi0,zi0,esbin(MXEBIN),
* espdf(MXEBIN),escdf(MXEBIN),spg(MXEBIN),spe(MXEBIN)

l

real*8 I Local variables
* availke,ekin,rrO,tnum,wtin,wtsum,xi0,yi0,zi0,esbin(MXEBIN),
* espdf(MXEBIN),escdf(MXEBIN),spg(MXEBIN),spe(MXEBIN)
* deltaes,emax

BEDOT—3774ILIZEET bopenXEEET 5,

open(2,file='ir192.inp',status="unknown')

|

open(2,file='sr90beta.inp',status='unknown")




sr90.inp &, BHODRAKIRILF— EVE. BEBRORARKIRILF—
(2T AL TRLULEZEVIERVIRILET—EUHZUD L IEDOEHER
[ZBT 5T —377(4ILT. BB I7AILIZEENT LS,

0.546 «——— B-#RDEEITRILF—DEHRKIE

41 +—— IRILF—EUH

0025 « — IR)LF—EVIE(EE,,)

1.597,1.538 ,1.532,1.526 ,1.518,1.509 ,1.500,1.490 ,1.479,1.466 ,
1.453,1.439 ,1.422,1.404 ,1.384,1.361 ,1.335,1.306 ,1.274,1.238 ,
1.198,1.154 ,1.106,1.053 ,0.997,0.935 ,0.870,0.801 ,0.729,0.654 ,
0.577,0.498 ,0.420,0.343 ,0.268,0.198 ,0.135,0.081 ,0.038,0.010
0.000




nsebin=7 I Number of source energy bins
read(2,*) (esbin(i),i=1,nsebin)
read(2,*) (espdf(i),i=1,nsebin)

l

read(2,*) emax I Maximum beta-ray energy
read(2,*) nsebin I Number of source energy bins
read(2,*) deltaes I Source energy bin width in MeV

read(2,*) (espdf(i),i=1,nsebin)




thnum=0.D0

do ie=1,nsebin
tnum=tnum-+espdf(ie)

end do

escdf(1)=espdf(1)/thum

do ie=2,nsebin
escdf(ie)=escdf(ie-1)+espdf(ie)/tnum

end do

iqin=0 I Incident charge - photons

tnum=0.D0

do ie=1,nsebin
esbin(ie)=(ie-1)*deltaes*emax
tnum=tnum-+espdf(ie)

end do

escdf(1)=0.0

do ie=2,nsebin
escdf(ie)=escdf(ie-1)+espdf(ie-1)/tnum

end do

Iqin=-1 I Incident charge - electrons




EXN)—HZEE LT,

ncasesleOOO

l

ncases=100000

BMEOIRILEX—DHUTYTERELEERT S,

do ie=1,nsebin
if(rnnow.le.escdf(ie)) go to 1000
end do
1000 ekin=esbin(ie)

l

do ie=2,nsebin
if(rnnow.le.escdf(ie)) go to 1000
end do
1000 ekin=esbin(ie-1)+(rnnow-escdf(ie-1))*(esbin (ie)-esbin (ie-1))
* [(escdf(ie)-escdf(ie-1))




do ie=1,nsebin - do ie=2,nsebin

spe(ie)=spe(ie)/ncount

write(6,170) esbin(ie),spg(ie),spe(ie),espdf(ie)/thum
170 FORMAT(G10.5,' MeV--',8X,G12.5,8X,G12.5,8X,G12.5)
end do l

write(6,170) esbin(ie),spg(ie),spe(ie),espdf(ie-1)/tnum
170 FORMAT(G10.5,' MeV--',8X,G12.5,8X,G12.5,8X,G12.5)
end do




== 4=

ucsource3.f Z egsbrun TEAT

1—H—3—F&ELT ucsource3 = A 5
A=y ADOT7AIL % ELT ucsource = A A1

A=Y IT7AILBELTRIBAAET ) 2—
>
“Does this user code read from the terminal ?’ [ Z %t
LT1Z AR

EROE DT 74 )legssiob.out T, Ty
SN BEEDARIRILZERARS,

— spe(ie) & espdf(ie-1)/tnumZ LLE T 5,




Sampled source spectrum
Upper energy Gamma
.13650E-01 MeV--  0.0000
.27300E-01 MeV-- 0.0000
40950E-01 MeV-- 0.0000
.54600E-01 MeV-- 0.0000
.68250E-01 MeV-- 0.0000
.81900E-01 MeV-- 0.0000
.95550E-01 MeV-- 0.0000
10920 MeV-- 0.0000
12285 MeV-- 0.0000
13650 MeV-- 0.0000
15015 MeV-- 0.0000
16380 MeV-- 0.0000
17745  MeV-- 0.0000
19110 MeV-- 0.0000
20475 MeV-- 0.0000
21840 MeV-- 0.0000
23205 MeV-- 0.0000
24570 MeV-- 0.0000
25935 MeV-- 0.0000
27300 MeV-- 0.0000
28665 MeV-- 0.0000
30030 MeV-- 0.0000

Electron
0.38200E-01
0.37300E-01
0.36000E-01
0.34800E-01
0.39400E-01
0.34600E-01
0.37600E-01
0.35500E-01
0.36000E-01
0.34600E-01
0.32200E-01
0.35000E-01
0.34900E-01
0.32400E-01
0.31000E-01
0.33000E-01
0.33800E-01
0.31000E-01
0.32500E-01
0.30500E-01
0.26400E-01
0.30700E-01

a2k D 151

particles/source

pdf
0.37663E-01
0.37516E-01
0.37369E-01
0.37173E-01
0.36953E-01
0.36732E-01
0.36487E-01
0.36218E-01
0.35900E-01
0.35581E-01
0.35239E-01
0.34822E-01
0.34381E-01
0.33892E-01
0.33328E-01
0.32692E-01
0.31982E-01
0.31198E-01
0.30316E-01
0.29337E-01
0.28259E-01
0.27084E-01

Upper energy

31395
32760
34125
35490
.36855
38220
39585

40950
42315
43680
45045
46410
ATT75
49140
50505
51870

53235
.54600

MeV --
MeV --
MeV--
MeV --
MeV--
MeV--
MeV--
MeV --
MeV--
MeV --
MeV--
MeV--
MeV --
MeV --
MeV--
MeV--
MeV--
MeV --

Gamma
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Electron
0.23900E-01
0.26300E-01
0.24700E-01
0.21400E-01
0.19200E-01
0.16300E-01
0.15500E-01
0.13800E-01
0.11900E-01
0.96000E-02
0.98000E-02
0.66000E-02
0.43000E-02
0.27000E-02
0.26000E-02
0.12000E-02
0.10000E-03

0.0000

pdf

0.25786E-01
0.24415E-01
0.22896E-01
0.21305E-01
0.19615E-01
0.17852E-01
0.16015E-01
0.14130E-01
0.12195E-01
0.10285E-01
0.83995E-02
0.65628E-02
0.48487E-02
0.33059E-02
0.19835E-02
0.93055E-03
0.24488E-03
0.0000



R<R<RFREIC—FRICH L T=E#RIR

o X-YIET. FERER OREIZ—FICEREN ML TLY
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ZDIHE. FEICEHIT OERFEERBPDRIZLLTDLIIZES,
F(r)dr = 2a0k /(RE ~ RE) = 2rdlr (R - RE); [ £ () =1,

CERMIE. LT ORERCEIZEYRH B ENRTESD,

n=F()=[, f&)ds=(r*~R)(R~R)
=R +n(R:-RY)

XEYIE. LTOEXNSRET D,
X =T cos(¢)
y=rsin(¢)




WOEDALE B X

cp ucsource.f ucsource4.f
ucsourced.f ZLL FDHRIZERE:

Local variable #3109 %,

* esbin(1),spg(1),spe(1)

!

* esbin(1),spg(1),spe(1),r02,r12,phai,rr0

2R V12 HET HAXER/AT S,

_ wtin=1.0
wtin=1.0 r02=1.5*1.5
r12=4.0*4.0




REDUEZTY LTI TEHEXERAT S,

call randomset(rnnow)
rrO=sqrt(r02+rnnow*(r12-r02))
call RANDOMSET (rnnow)
phai=PI1*(2.0*rnnow-1.0)
xin=rrO0*cos(phai)
yin=rrO*sin(phai)




== 4=

ucsourced.f Z egsbrun TEAT

1—H—3—F&EL T ucsourced A 5
A=y ADOT7AIL % ELT ucsource = A A1

A=yk25NT7AILEBELTHIEAAET Y S—
>

“Does this user code read from the terminal 7’ [ Z %
LT1Zz AN

CGViewT. FEZEhFEX-YIZL . #hZE & FE(T.
FEL540DEEBNOIEFNE TSI EETE
B9 5,




:/| 5:




#3R 5L & Rejection (%

HRIRALLE (xy) [E. “rejection” JRICKYHEITRE T HZEMNTES,

¢ -1x<1; -1<y<1l O E A OEEIC—#RICAMLIzREYTIVTT
P

tL. (xy) B R/R<R<1 MFEEHAD R THNIL. x RV y&# R, f&LT1=
REWRBAMEELET D, fHENTHNIX, T THFDPYET,

Y

X
MM
X
0 Ry

0 1

1




#3R 5L & Rejection (%

cp ucsource4.f ucsource5.f
ucsources5.f ZLL TN KOIZEE:

* esbin(1),spg(1),spe(1),r02,r12,phai,rr0

l

* esbin(1),spg(1),spe(1),r0,r1,rrO

FREZERDEZEZRLEZXEFEDEEZERTOVEET D,

r02=1.5*1.5 r0=1.5
r12=4.0*4.0 r1=4.0




call randomset(rnnow)
rrfO=sqrt(r02+rnnow*(r12-r02))
call randomset(rnnow)
phai=PI1*(2.0*rnnow-1.0)

xin=rr0*cos(phai)
yin=rrO*sin(phai)

!
!
1100

call randomset(rnnow)
xi0=2.0*rnnow-1.0

call randomset(rnnow)
yi0=2.0*rnnow-1.0
rrO=sqrt(xi0*xi0+yi0*yi0)

iIf (rr0.gt.1.0.0r.rr0.1t.r0/r1) go to 1100
Xin =r1*xi0

yin =r1*yi0




== 4=

ucsourceb.f Z egsbrun TEAT

1—H—3—FkF&EL T ucsources # A A
A=y ADOT7AIL % ELT ucsource = A A1

A=yk25NT7AILEBELTHIEAAET Y S—
>

“Does this user code read from the terminal 7’ [ Z %
LT1Zz AN

CGViewT. FEZEhFEX-YIZL . #hZE & FE(T.
FEL540DEEBNOIEFNE TSI EETE
B9 5,




=sin@dédg




REFRBENODARDRRE : EixiE
EHRRDZAADHARLE. ATFORLTH LTIV I T HIENTES,

f(@)d@=cx2rsin@dld (0<O0<rx)
W = COS{H

%z—sinea g(w) = —cx 2zdw

L_lg(w)dW: —cx2rx(-2) =1
1 1

c=— — g(w)dw=——dw
A 9(w) 2

nzLWg(w)dW:%(l—w) —Sw=1-27

$REM 21 SR ZD A MBS NDBEDEEIZIE WXL TD KLSIZ
LTHUTY T T BHIENTES,

jl°g(w)dw=—c><27z><(—1)=1

1
c=— — g(w)dw=-dw
5~ 9W)

n:_[lwg(w)dw:l—we w=1-7



RIED AR (2n): BEigx

cp ucsource.f ucsource6.f
ucsourceb.f ZLUTDLIIZEET D,
phai & rr0 % local variable [Z:B109 %,

real*8
* availke,ekin,tnum,wtin,wtsum,xi0,yi0,zi0,
* esbin(1),spg(1),spe(1)

I Local variables

real*8
* availke,ekin,rrO,tnum,wtin,wtsum,xi0,yi0, zi0,
* eshin(1),spg(1),spe(1),phali,rr0

I Local variables




FRDY LTI IN—FoEEAT D,

call randomset(rnnow)
win=rnnow

call randomset(rnnow)
phai=PI*(2.0*rnnow-1.0)
uin=dsqrt(1.0-win*win)*cos(phai)
vin=dsqrt(1.0-win*win)*sin(phai)




== /=

ucsourceb.f Zegsbrun TE1T

J1—H—3—F &L T ucsource6 A 71
A=y DT 7AIL4 ELT ucsource = A A.
;.—JF250)774)I/%! ZIE. B AHET Y
—
“Does this user code read from the termina ?’ | Z xt
LT1x# AL
Coview TTIRENZ R~ 5,
— Z-Y AXRRIZT S,

— %_6275‘“ 2n DHEBICFARICHEL TSI EEHERR







FAHMBENODFHRDIRE : Reection &

—DERETIL. Rejection IENKYMERHTH S,
1< x<1; -1y <1 - 1< z<1 DE A ERAIC—#RIZH LT
BXY,2)EYT)TF B,
HL. COEIAFEFRIDEKAND K THNIL,
R= \/xf +yi+27° <1,

UTOXMBuU, v, wZFRET D,

u=x/Rv=y,/Rw=z/R
ENDRDIGEIE. T TEPYET,




IR D AME (2r):Rejection %

cp ucsource6.f ucsource?.f

ucsource7.f #Z &

ARDYT) TR EERT B,

call randomset(rnnow)
win=rnnow

call randomset(rnnow)
phai=PI1*(2.0*rnnow-1.0)
uin=dsqrt(1.0-win*win)*cos(phai)
vin=dsqrt(1.0-win*win)*sin(phai)

call randomset(rnnow)
zi0=rnnow

call randomset(rnnow)
xi0=2.0*rnnow-1.0

call randomset(rnnow)
yi0=2.0*rnnow-1.
rrO=dsqrt(xi0*xi0+yiO*yi0+zi0*zi0)
iIf(rr0.gt.1.0) go to 1300
win = zi0/rrO

uin = xio/rr0

vin = yi0/rrO




== /=

ucsource?.f Zxegsbrun TE1T

1—H—a—Kk&L T ucsource? A A
A=y DT 7AIL4 ELT ucsource = A A.
;.—JF250)774)I/%! ZIE. B AHET Y
—
“Does this user code read from the termina ?’ | Z xt
LT1x# AL
Coview TTIRENZ R~ 5,
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