MBIL—FDEZTH

EIN =mXRVEPF F{C
KEK, B LRI)ILEX—INESTHetsE

2020-08-03




RIBEIL—F>

BIBIL—F UL BEAFOIRILEF—, (LB,
ARZRET DIL—F

NoDINTA=EN BLRDIFETELSEE
1. #RIRIL—F > %" Shower call loop” AT,
call shower DRJIZEIAENH B,

LD INTA—AL. subroutine shower ) 5| 2K
L Tegs5SIZ5IEEIN S,

A—H—a—Rucsource fZEITRBIL—F D
== hHZEET LHEYE




ucsource.f

“RBEIL—TFUDNESH BRI H-ONHFELGLLI—H—
O—K

IARTD)—IavVIFEZE (0)

1.253 MeV DItFE— Ah\ E D FIlMZZ8h LT,
Z=-5.0cmDEEBENSEHEIZ JK%TT%)

R
3
R=6.0
vacuum
R=4.0
vacuum
R=2.0
1.253 MeV -
photons vaciu
- Z

-5.0 0.0 3.0 50 7.0



Co-60D\ o MDy-ifR 7if statement” 2 {F

cp ucsource.f ucsource1_0.f :Cygwin/Linux®iz&

COPY ucsource.f ucsource1_0.f : WindowsDi5&

ucsourcel 0.f ZLUTDIIIZEFET D,

*nsebin=1->nsebin=2
*esbin(1),spg(1),spe(1)>* esbin(2),spg(2),spe(2)

ekein=1.253>ekein=1.333

esbin(1)=ekein

esbin(1)
esbin(2)

=1.173
=1.333

C AP

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

call randomset(rnnow)
if(rnnow.le.0.5) then
ekein =1.173

spg(1)=spg(1)+1.0

else

ekein = 1.333
spg(2)=spg(2)+1.0

end if




ucsourcel 0.f ZregsSrunTEAT

e Cygwin/Linux®Diz&
— A—H—3—F &L T ucsourcel 0 F AN
—~ A=YyrDOT7A4ILELT ucsource * AN
~ AZyR25IZIE B ADETVEI—2T D,

— “Does this user code read from the terminal?”’IZxtLT1%
ARTH

« WindowsDiz&
— egsdrun ucsourcel 0 ucsource

« FEERDH A egsSjob.out THU T T ENT=FF
ANTEIVZERAN S,
— 1.173 MeV &1.333 MeVOYIEDEIE1E 2




a SRk D

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 i MDy-#R :’data statement”Z D5 7%

cp ucsource1 0.f ucsource1 1.f

ucsourcel 1fZLUTDLIZEET 5.
esbin(2),spg(2),spe(2)—> esbin(2),spg(2),spe(2) ,espdf(2),escdf(2)

*j,k,n,nd,ner,nsebinDRICLL T DT —E2XEHEAT S,

data esbin/1.173,1.333/

data espdf/0.5,0.5/ nsebin=2

tnum=0.D0

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

end do

nsebin=2 -

escdf(1)=espdf(1)/tnum

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

end do

ekein=esbin(nsebin) ! Maximum kinetic energy




RD217ZHIFR

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

""""""""""""""""""""" ! Determine source energy
Determine source energy |
""""""""""""""""""""" call randomset(rnnow)
call randomset(rnnow) do ie=1,nsebin
if(rnnow.le.0.5) then if(rnnow.le.escdf(ie)) go to 1000
ekein =1.173 — end do
spg(1)=spg(1)+1.0 1000 ekein=esbin(ie)
else | if(igin.eq.0) then
ekein = 1.333 spg(ie)=spg(ie)+1.0
spg(2)=spg(2)*+1.0 else
end if spe(ie)=spe(ie)+1.0

end if




ucsourcel 1.f Zegs5runTEAT

e Cygwin/Linux®Diz&
— A—H—a—F&LTucsourcel 1 ZANT S
— A= I 7AILELT ucsource z A N9 S
— AZYR2SDIF7AIVIZIE AT A AET ) Z—2.
— “Does this user code read from the terminal?”’Zxf L T1

*ANT5
e WindowsDiHH

— egsdrun ucsourcel 1 ucsource

+ FERDH A egsSjob.out FDH T TSN
HFANIRILETRARS
— 1.173 MeV& 1.333 MeVOYIEDEIE 1L 2




Co-60M 5 DyER data file”Z AT 5 A%

cp ucsource1 1.f ucsourcel1 2.f

ucsourcel 2f ZLUTDHRICEE T 5:

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

!

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

A2 D21TEEIRT 2 data esbin/1.173,1.333/
data espdf/0.5,0.5/

WBEDT—2T774IVICET A —T 2 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 [FyIRD T RILF—LZFDHEREEERE M (pd )\ DT—2774
IWTHY., BHI7AMILRIZEENTLNS

1.173,1.333 +—— ITHILF—

0.50.5 « T 3R 22 R 3
nsebin=2
nsebin=2

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




EROENHBEERE

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 egsSrun THRAT

e Cygwin/Linux®Diz&
— A—H—a—F &L Tucsourcel 2 A NT 5
—~ AZyMDOI7AILEELT ucsource * ANT S.
— A=YRSDIFAIIVAIZIEMEA D ET I 2—

— “Does this user code read from the terminal?”’[ZxfL T

1Z AN
» WindowsDi5&
— egsdrun ucsourcel 2 ucsource
. FEEREDH AegsSjob.out T, YT FEnt-
VERANDRILEERAR B,
— 1.173 MeV&1.333 MeVODYEEDEI S 1X 2




2D DYVFRTRILF—DIRTE

o 12D y-FRDIRILF—EERERHT-Y DM
HEERE, LTORIZRESN TS

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




[r-192HV5 Dy-§R

cp ucsource1 2.f ucsource2.f
ucsource2.f ZLL T DERICER:

BIRT—3I74ILD open XEEET S

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

)

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

ir192.inp (L. R RDOVIEIRIL X —EFOMBHERICET AT —4277
AILT. BHI7MILBIZEENTLNS

0.296,0.308,0.317,0.468,0.589,0.604,0.612 * Ii’jf?— )
0.287,0.300,0.827,0.478,0.045,0.082,0.053 * MR R

nsebin=2 |7 | nsebin=7




ucsource2.f Zregs5run TE1T

» Cygwin/LinuxDiF&
— A—H—a—F &L Tucsource2Z A 77
— A=y DT7A4ILEL T ucsource A 77
~ AZYR25DIT7AIELTIEMBARET UE2—2

— “Does this user code read from the terminal?”’[Zxt L T

1Z AN
« WindowsDiZ&

— egsSrun ucsource2 ucsource

» FERDOHENT7 4 )begs5job.out T, YT
JEINTABDARIFIVERRS,
— spg & espdf ZEEERT 5,




29600
30800
31700
46800
58900
60400
61200

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

ta sk DA

Sampled source spectrum
Upper energy

Gamma
0.14040
0.14210
0.40050
0.22930
0.22000E-01
0.39300E-01
0.26400E-01

particles/source

Electron pdf

0.0000 0.13851
0.0000 0.14479
0.0000 0.39913
0.0000 0.23069
0.0000 0.21718E-01
0.0000 0.39575E-01
0.0000 0.25579E-01



IS DPIED IR ILF—IRTE

BIRDIRIILF—IL, B THY . SO RA YR
DZEEEED,

B MDEEIEX. —IEMNICEEEIZESAYY
TYUGTHEELLY,
PG AEZELT. UTODHELHS:

— BERDARYVFIILEZFRIEBDOnBEDE U (ZHEIT S,

- EEBOBSEICH T HERTDEVROBESMED
NEEREREENET 5.

EXNVF;EI;M\M’E&LT:EE?F SmEEEANTE
VBEBTIRTET D

- A2 DETIE. I*)lx# [X—#k VFH’aEL’CL\Zot
RELT B.‘in)I*}lx# TIRET D,

——




0Sr (E__=0.546MeV)

1.6 ! ! , !

p/disintegration per interval

0 02 04 06 08

ICRU-Report 56 E/E

max



Sr-90MSDPIRITRILF—DH L T4

cp ucsource2.f ucsource3.f
ucsource3.f ZLL TFTDKIIZERE:

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

l

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

s s _ [+ | ENEEBEEZ6HT L
BEDT—HT 74 LT BopenXEE TS5,
T AR Sopen e = 512 2<E . ZDIFILE

open(2,file="ir192.inp’,status="unknown’) DT BLDMEEITEL S,

)

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




sr90.inp (X, BIRDEZRKIRILF— EVH. BROZAIRILF—IC
Xt B TRLEEVIBRUIRILET—EDHI=YDREDO KR FRIZES
ITABT—RAIT7AILT. BAI7AILIZEEN TS,

0.546 «—— B-IMRDEFIRILF—DHRKIE

41 <~ IFRILF—EUH

0.025 + THIL¥—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)

|

*
’

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
(2,%)

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




tnum=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




ERAN)—HZEEPT,

ncase$=10000

l

ncases=100000

MEODIRILEF—DHUT) TS EEET S,

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

|

do ie=2,nsebin
if(rnnow.le.escdf(ie)) go to 1000
end do
1000 ekein=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)/tnum
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




ucsource3.f Z egs5run T=1T

» Cygwin/LinuxDiF&
— A—H—a—Fr &L T ucsource3 AN
— A=wrMDTF7A4ILEEL T ucsource A 7
~ AZYR2SDIFAINLZELTRBAAET ) 2—2

— “Does this user code read from the terminal?”’[Zxt L T

1Z AN
« WindowsDiZ&

— egs5run ucsource3 ucsource

. ff*ﬁ%@tﬂj]77’f)l/eg55j_ob.out'& YT
SNTPERDANTNIVZETR R D,
— spe(ie) & espdf(ie-1)/tnumZ LLE T %,




Sampled source spectrum

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

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
47775
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<R $EEIZ—#RICH L -ERR

o X-YFET.FER,ER, DREIZ—HRICRIEN LT
HHE#RIR




ZDIBE . FEICET AHERFEEMPDR)IIUTOLSIZHS,
F(F)dr = 2mdr] m(R* — RY) = 2rdr/(R? — R2); jf F(E)E =1,

EEDIE. UTOREHLIEIZEYRHBIEMNTES,

n=F(r)=[ f(dE=0"~R)/(R ~R})

r=AR; +n(R - Ry)

xEYIFLUTORXNSRET Do
x =rcos(p)

y =rsin(g)



RIRDBALE B BE

cp ucsource.f ucsource4.f
ucsourced.f ZLL FDERICE R

Local variable #3193,

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

!

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

2R Ur2ZRET DX EHRAT D,

_ wtin=1.0
wtin=1.0 | = | r02=1.5*1.5

r12=4.0*4.0




REDMEZY LTI T TEXERAT D,

call randomset(rnnow)
rrO=sqrt(r02+rnnow*(r12-r02))
call RANDOMSET(rnnow)
phai=PI*(2.0*rnnow-1.0)
xin=rrQ*cos(phai)
yin=rr0*sin(phai)




ucsourced.f Z egs5run TEAT

» Cygwin/LinuxMDiF&
— A—H—3—k&L T ucsourced A S
~ A=yMMDIT7AILEELT ucsource AN
— AZYRSDIFAILBELTRIEAAET U E—>

— “Does this user code read from the terminal?”’IZxt L T

1Z A7
« WindowsDiz&
— egsSrun ucsource4 ucsource
e Cgview T, FEEZEhZX-YIZL. #ZxETIEIT., F
FE1S5-40DHEENS I FNEHTNDI LMD
ERAOE




I/| 5!




$RIE{IE Rejection j&

FRRLLE (x,)) (X, “rejection” FRICK YR EITIRE T HEMTED,

o -1<x<1; -1<y<1 OEABDEEIC—HKRIZHTMLI-REZ YL TIVIT
Bo

L. (xy) B R/R<R<1 DFEHAD SR THNIEL. x RV y& R, ELT=
RERBAIELT D, fBENTHNIE., Yo TUTEPYET,

Y

X
\(m,nz)

X
MM




$RIE{IE Rejection j&

cp ucsource4.f ucsourced.f
ucsource5.f ZLL TFTDKIITERE:

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

|

* esbin(1),spg(1),spe(1),r0,r1,rr0

LREEAROEEEEL-XELBOEEE

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

|

RIDVEET D




HEDHUTIVIEREEET S,

! Determine source position

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

|
! Determine source position
|
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)
if (rr0.gt.1.0.or.rr0.1t.r0/r1) go to 1100
xin =r1*xi0
yin =r1*yi0




ucsourceS.f Z egs5run T=AT

e Cygwin/LinuxMiz&
— A—H—3—F &L T ucsourceS #A 3
— A=ZyMMDI7AILE ELT ucsource & A 7
— AZYRSDITFAINZELTRIHEADET ) 2—2

— “Does this user code read from the terminal?”’[ZXtL T

1Z A7

« WindowsDiH&

— €gsSrun ucsourced ucsource

e Cgview T, PEAZEAZX-YIZL . BAZE

%1.5-4.00) 78
95,

S T A

HTCWNBIEEFE

{1, ¥

=X

[=1[\RY



dS =sin0dddg¢

(u, v, w)




REARENODARODRE : BiZE
EFBWBEDZERDARRZLIE. LTORICLTH T T THIENTED,
f(0)dO=cx2rsindld (0<6<r)

w=cos@
@——Sin9—> (W) =—cx2mdw
0 s

J:l gwydw=—-cx2rx(-2)=1

1 1
=— > dw=—-—d
c e g(w)dw 5 w

77=J‘lwg(w)dw=%(1—w)—>w=l—277

{RIRED 2n FEEICOAMESINABEDHZEIZIX. WIZLLTD K5I
LTHUT)UTTHIENTES,

j-log(w)dw: —cx2rx(-1)=1

c= 1 — g(w)dw=—-dw
27

nzv[lwg(w)dw=l—w—>w=1—77



FRIRD AR n):BEfEE

cp ucsource.f ucsource6.f
ucsourceb.f #UATDLIIZERT 5,
phai & rr0 % local variable 2B %,

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

I Local variables

real*8
* availke,rrO,tnum,wtin,wtsum,xi0,yi0,zi0,
* esbin(1),spg(1),spe(1),phai,rr0

| Local variables




ARG T)oG I —Fo%xEAT B,

! Determine source direction

! Determine source direction

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)




ucsource6.f Zregs5run TE1T

e Cygwin/LinuxMiz&
— A—H—2a—K&L T ucsource6 A 7
— A=ZwkDT74ILE EL T ucsource A A.
— AZYRSDIFAILEGIZIE FAIHEADET (22—

— “Does this user code read from the terminal?”’[Z%f L T

1Z A7
e WindowsDiG&
— egs5run ucsource6 ucsource
o Cgview CHRENER~S,
— Z-Y ARTRITT B,

- ‘a_;'(:gh*‘ 2n DFEBIZFEANICHEL TS EZERE







FAHRENSDARIDIRTE : Rejection ;&

Z DRI TIL. Rejection ;EMNKYNERITH S,
1< x <1 -1€y <15 -1 2 <1 DEAKRRAIZ—HKRIZH LT
RXy,2)Z92T)T9 5,
HL. OB EFIDKRAND S THNIE.
R:\/x12+y12+212 <],

LLTOXMou, v, wZRET Bo

u=x,/Ryv=y /Rw=z /R
BOADRDEEIE. T TEDPYET,




FRIRD A A (2n):Rejection j&
cp ucsource6.f ucsource?.f

ucsource7.f #Z &

ARDYT) TN EEET D,

call randomset(rnnow)

win=rnnow 1300 call randomset(rnnow)
call randomset(rnnow) zi0=rnnow
phai=PI*(2.0*rnnow-1.0) cgll randomset(rnnow)
uin=dsqrt(1.0-win*win)*cos(phai) xi0=2.0*rnnow-1.0
vin=dsqrt(1.0-win*win)*sin(phai) call randomset(rnnow)

yi0=2.0*rnnow-1.
rrO=dsqrt(xi0*xi0+yi0*yi0+zi0*zi0)
if(rr0.gt.1.0) go to 1300

win = zi0/rrO

uin = xi0/rr0

vin = yi0/rr0
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