CGIRZRzZRLC
EGS5 A 717714 JAERLAFT

2022-8-1, 2024-7-24¢8 IWASE



TCEIRD I

L/{_FOD DD\LZ\F:

o simple.f
e simple.inp

e simple.data

e (+ egs5JAIY —=x)



JAIIRERK

HHL)
e egs5/
VERSION auxcommons/ cgview-307/ docs/ egssrun*
extra_ucodes/ pegs/ run5again* slac/30.pdf uccg-210721/
auxcode/ calc/ data/ egs/ include/

pegscommons/ samplecodes/ tutorcodes/
e egs5/calc/

egssrun* simple/

e egs5/calc/simple

simple.f simple.inp simple.data



simple.f
COIRFRAFIVR/ BRI T0Y 5 s

e 1D0FETOISLE2DOEITOTSL (I —F>)

e program simple
e subroutine ausgab

e subroutine howfar
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nmed = 1 | number of medium Y)E&%
medarr(1l) = ‘AL "I YIBREERTAND (24XF)

MEES LIFALEVORZFNDY)E (simple.inp TIEERIND)
chard(1) = 7.62 | ¥ & 1(Dcharacteristic dimension
call pegs5 | simple.inpZsclcIEBEEDT—J IV Z/ERRK

iphter(i) = 0 - | EGSAT>3>
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e ncases = 1000 ! :tE[EE GREFES[OZEL)
e maxpict = 50 | CGVIEWJOY MFEIRZEX
e call shower | EGSXA > )L—F>Dcall
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ELEM

&INP I L=1 /END

A

AL
—

ENER

&INP

AE=0.521,AP= OOlOUE 2.511,UP=2.0
/END

PWLF \

&INP /END 715%0) i?d) “
DECK FRRIRILF— RIFLT= @z wFet 0.01 MeV - 2 MeV
FTCOEHEIDOT -7 —TIAERRZELK

&INP /END 75570 EF7-BEFO 9B
FRLAL+— FIRTRILE—

C0.511 #RUifB(Mev) (<0.511 ZiEUIZB(MeV)
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simple.datadDERk

RCC 1 000 005 10
RCC 2 00-10 0020 15
END

(23) stsTHnsEs,

Z1 +1
L2 +2 -1

Z3 -2
END
1 0 0

— R ORI
BHENCETEFIBYIDmRIEIC
EIECHD
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egs5run TET
( ifortdzS)

egsb5job.f(6499): remark #8291: Recommended relationship between field width 'W' and the number of fractional digits 'D' in this edit descriptor is 'W>=D+7".

102 FORMAT(16,' NEGATIVE USTEP=',E12.6," IR,IRNEW,IROLD=',

egsb5job.f(22363): remark #8291: Recommended relationship between field width 'W' and the number of fractional digits 'D' in this edit descriptor is 'W>=D+7".

1510  format(2G10.5)

egsb5job.f(22355): remark #8291: Recommended relationship between field width 'W' and the number of fractional digits 'D' in this edit descriptor is 'W>=D+7".

1480 format(2G10.5)

egsb5job.f(24575): remark #8291: Recommended relationship between field width 'W' and the number of fractional digits 'D' in this edit descriptor is 'W>=D+7".
write(31,'((1H ,7(1PE9.3,A)))") (ELECNI(1),",",1=1, MXRAW)

egs5job.f(24580): remark #8291: Recommended relationship between field width 'W' and the number of fractional digits 'D' in this edit descriptor is 'W>=D+7".
write(31,'((1H ,5(1PE11.5,A)))") (CAPIN(I),",", 1=1, MXRAW)

egsb5job.f(24583): remark #8291: Recommended relationship between field width 'W' and the number of fractional digits 'D' in this edit descriptor is 'W>=D+7".

write(31,'((1H ,7(1PE9Q.3,A)))") (SCPROF(j,i),",',j=1,31)

Does this user code read from the terminal?
(Enter 1 for yes, anything else for no)

kkhkkkkkkhkkkhkhkkhkkhhkhhkkhkkhhkhhkkhkkhhkhhkhkkhkkhkhkhkkhkkkkkhkkkkkk
* User code simple/simple.f has been compiled and is starting *

kkkkkkkkkkhkhkhkhkhkkkhkhkkhhkhkkkkkkkhkkkhkkkkkkkkkkkkkkkkkkkkkkk

Ready for user input:

real Om1.288s
user Om0.737s
Sys Om0.076s

egs5run script has ended 1
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simple.flCTmaxpict Z505 KEHDEFICLTHD

call ecnsvl(@,nreg,totke)
call ntally(Q,nreg)

ncases=10000

write(39,fmt="('0 G bd
Lf(iwatch.gt.9®) call swatch(-99,1iwatch)

do 1=1,ncases

wtin = 1.0

— EITUTCCGVIEW TR EHER
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simple. flICCHREEFALUBEZZEELTHD

call rluxinit
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PIV=7EL SRR EZRU THD

call rluxinit

Lf(irin.le.0.or.1irin.gt.nreg) then
call srzone(xin,yin,zin,iqin+2,0,1rin)
Lf(irin.le.@.or.1irin.ge.nreg) then
write(o,fmt="(" Stopped in MAIN. irin = ',15)")irin
Stop

200 . 1ZUDO7IVZ1C1.253MeVDOR—S48% A 5
20 -10 00 20
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CGhtutoril

tutorl/tutorl.fausgab®—aEB%zsimple/simple.f@ausgabA\BED{HF TELT

integer
* 1arg
common/totals/depe,deltae, spec(3,50) ,maxpict
real*8 depe,deltae,spec

integer maxpict s
I real*8 angle,ekine f

Lf (iwatch .gt. @) call swatch(iarg,iwatch)

Lf (larg.eq.3.and.ir(np).eq.3) then
angle=acos(w(np))*180./3.14159
Lf (iq(np).eq.@) then
ekine=e(np)
else
ekine=e(np)-RM
end 1f
write(6,100) ekine,1q(np),angle
format(T21,F10.3,733,110,T49,F10.1)

endiLf

Lf(larg .ge. 5) return

Lf (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 1f

- larg=3M"Dir=3DFHIDON T
’ RTER

end




RCC 1 0.0000E+00 ©0.0000E+00 O.0000E+00 O.0000E+00 ©0.0000E+00 1.0000E-01 1.0000E+01
RCC 2 0.0000E+00 ©0.0000E+00 -1.0000E+01 O.0000E+00 ©0.0000E+00 2.0000E+01 1.5000E+01
END
Z1 1
Z2 2 -1
A -2
END
ranlux luxury level set by rluxgo : 1 p= 48 write(6,100) ekine,iq(np),angle

ranlux initialized by rluxgo from seed 1 100 format(T21,F10.3,T33,110,T49,F10.1)
RAYLEIGH DATA AVAILABLE FOR MEDIUM 1 BUT OPTION NOT REQUESTED.

MAKE st {1l T )L £~ T, ZBNSOME (0 DEEzEL)

EGS SUCCESSI =~ 1 /¥~ , ==
f/’6'747 2 41.

.540 =q 69.
.695 ) 43.
.405 =1 156.
.895 -1 10.
.701 =1 31.
.830 E1 26.
.203 =1 31.
.877 41 19.
.808 =1 26.
.579 4 67.
.887 41 48.
.916 =1 41.
.423 -1 43.
.830 £ 36.
.912 -1 32.
.616 &) 54.
.781 e 73.
.890 =] 28.
.107 ) 25.
.855 -1 18.
.847 =1 32.
.102 ) 20.
.814 ) 30.
.367 4 107.
.186 =1 i
.691 =1 19.
.801 -1 61.
.681 =1 23.
414 o1 58.

.751 =1 35.
IRR =1 40
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gnuplotz FAWLcEA M5 AVERK

set style fill solid
filter(x,y)=floor(x/y)*y
plot ‘out’ u (filter($1,0.02)):(1) smooth frequency with boxes

600

500 |

400 |

300

Events

200 |

100 |

E (MeV)



JARGIZDULNT

IARG Situation

0 | Particle is going to be transported by distance TVSTEP. *g

1 | Particle is going to be discarded because its energy is below the cutoff ECUT (for
charged particles) or PCUT (for photons)—but its energy is larger than the corre-
sponding PEGS cutoff AE or AP, respectively. _L_ * ) L -#_ j] v I‘ 1

2 | Particle is going to be discarded because its energy is below both ECUT and AE (or
PCUT and AP). L~ )L — ) 2 Z o Fr L

3 | Particle is going to be discarded because the user requestt%iif ﬁg tﬂﬁ'Aé:usually).

4 | Part of particle energy is deposited due to the binding energy. This situation occurs

in one of the following 3 cases:

IRILF—T5

1. A photoelectric interaction has occurred and the difference in the electron
binding energy and the secondary particle (X-ray or Auger electron) energy is

deposited. ﬁlli—, Eé&")] % 0) fﬁmfﬂ t l./ —C

2. Compton interaction has occurred and the electron binding energy is deposited
locally. This is enabled only when the Doppler-broadening option is turned

on. o H# z
VT FURELDERLELE LT
3. The K-shell EII has occurred and the difference between the electron binding
energy and the secondary particle (K-X ray) energy is deposited. This is

enabled only when the EII option is turned on.

K-shell EIDQ#&AIE L LT

IARG | TAUSFL Situation o L=
5 6 | Particle has been transported by distance TVSTEP. CVUJTEar 'i‘E
6 7 | A bremsstrahlung interaction is to occur and a call to BREMS is about to be
made in ELECTR.
7 8 | Returned to ELECTR after a call to BREMS was made.
8 9 | A Mgller interaction is to occur and a call to MOLLER is about to be made in
ELECTR.
9 10 | Returned to ELECTR after a call to MOLLER was made.
10 11 | A Bhabha interaction is to occur and a call to BHABHA is about to be made in
ELECTR.
11 12 | Returned to ELECTR after a call to BHABHA was made.
12 13 | An in-flight annihilation of the positron is to occur and a call to ANNIH is
about to be made in ELECTR.
13 14 | Returned to ELECTR after a call to ANNIH was made.
14 15 | A positron has annihilated at rest.
15 16 | A pair production interaction is to occur and a call to PAIR is about to be
made in PHOTON.
16 17 | Returned to PHOTON after a call to PAIR was made.
17 18 | A Compton interaction is to occur and a call to COMPT is about to be made in
PHOTON.
18 19 | Returned to PHOTON after a call to COMPT was made.
19 20 | A photoelectric interaction is to occur and a call to PHOTO is about to be made
in PHOTON.
20 21 | Returned to PHOTON after a call to PHOTO was made (assuming NP is non-zero).
21 22 | Subroutine UPHI was just entered.
22 23 | Subroutine UPHI was just exited.
23 24 | A coherent (Rayleigh) interaction is about to occur.
24 25 | A coherent (Rayleigh) interaction has just occurred.
25 26 | An EII interaction is about to occur.
26 27 | Returned to MOLLER after a call to EIT was made.
27 28 | An energy hinge is about to occur in ELECTR.
28 29 | An energy hinge has just occurred in ELECTR.
29 30 | A multiple-scattering hinge is about to occur in ELECTR.
30 31 | A multiple-scattering hinge has just occurred in ELECTR.

24



iarg=3 M D ir=3¢& (&

Lf (larg.eq.3.and.ir(np).eq.3) then =1 A
angle=acos(w(np))*180./3.14159 sTEITYIFEE
1f (iq(np).eq.@) then ;

ekine=e(np)

else {fﬁiﬁ

ekine=e(np)-RM
end 1f
write(6,100) ekine,iq(np),angle
format(T21,F10.3,733,110,T49,F10.1)

endlLf

25
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surface crossingz% 7 {5l

A
T'L .

11H 5 58

Lf (iwatch .gt. 0) call

H2NFBENT DAL

swatch(iarg, iwatch)

Lf (irold.eq.1l .and. ir(np).eq.2 .and. z(np).eq.0.1d® ) then
angle=acos(w(np))*180./3.14159
Lf (iq(np).eq.0) then
ekine=e(np)

else

ekine=e(np)-RM

end 1f

z=0.1dO L ERETDEEM KL
=01 BEREDEEREFHZm-caL\En

write(6,100) ekine,i1q(np),z(np)
format(T21,F10.3,733,110,T49,F10.1)

endirf

Lf(larg

.ge. 5) return

27
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B TEIFZIIITCLRIITE

ncases=100000

maxplct=50

write(39,fmt="(C"0 155))
Lf(iwatch.gt.@) call swatch(-99,1watch)

do 1=1,ncases

Lf (iwatch .gt. @) call swatch(iarg,iwatch)

Lf (irold.eq.1 .and. ir(np).eq.2 .and. z(np).eq.0.1dd ) then
Lf (iq(np).eq.@) then
ekine=e(np)
write(91,*) ekine
else
ekine=e(np)-RM
write(92,*) ekine
end 1f
endif

Lf(iarg .ge. 5) return




fort.91 (photon)
0.107140484629189
0.102267272684809
0.395397252626522
0.639925780212798
0.247087137482216
0.267966328782001
6.659264538373698E-002
3.107949150083373E-002
7.063016926108848E-002
0.137363839686406
0.120023201528415
9.653519355772798E-002
0.237160049495556
4.857712306131567E-002
4.395142113070239E-002
0.134551177997255
2.291256156484392E-002

(EES

30

fort.92 (electron)

0.540271512664514
0.694575869/707918
0.701306645181710
0.829987733342612
0.203134256948940
0.807720792774279
0.579118950986061
0.886655119575416
0.423448134695322
0.829891512015685
0.615723358845304
0.781277070179265
0.855219289021240
0.84691/379926870
0.813741911554502
0.185829413707758

0.691270549925618



Events
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STEDOEM Z & Dedep

edep=0

1 ASTRGTHRSHIDDIRINIRILF— = edep ZEUEDETZEHD
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common/cmnl/de
real*8 de

open(6,FILE="egs5job.out"’,STATUS="unknown"')
open(4,FILE="egs5job.inp’',STATUS="0ld")
open(39,FILE="egs5job.pic’,STATUS="unknown"')
call counters_out(@)

uf(1)=0.0

vf(1)=0.0
wf(1)=0.90

de = 0do

call shower (iqin,etot,xin,yin,zin,uin,vin,win,irin,wtin)
ncount = ncount + 1
if(iwatch.gt.®) call swatch(-1,iwatch)

end do

Lf(iwatch.gt.®) call swatch(-88,iwatch)

call plotxyz(99,0,0,0.00,0.00,0.00,0.00,0,0.D00,0.D0)

write(39, fmt="("'9")")

common/cmnl/de
real*8 de

Lf (iwatch .gt. @) call swatch(iarg,iwatch)

Lf (larg.le.4 .and. ir(np).eq.1l ) then
de = de + edep
endif

Lf(ilarg .ge. 5) return




fort.93MH 5
1.25300002098084
1.25300002098083
0.50624013055847/9
0.712728508316322
0.558424151272919
0.847693228025980
1.25300002098083
1.25300002098083
0.357737686830670
0.551693375799125
1.25300002098084
0.423012287638223
1.25300002098083
1.04986576403189
1.25300002098083
0.376270297827966
0.445279228206556
0.673881069994773
0.366344901405419
0.336851243980807
0.829551886285513
0.423108508965151
0.340862623567150
0.637276662135530

Events

25000

20000

15000

10000

5000
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TRIVF U229 5
(tutor?)

o HMRRIFILF— (1) = RINIRILF— (2) + ERRANLTZIRILE- (3)
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(L) gt

[T=TRJL
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X

implicit

common/ cm
integer m

1 2N—FODEER

none

include/egs5 h.f'

_bounds.

_brempr.f'
_ £

include/egs

include/egs

o onoonoon

include/egs
include/egs
include/egs5 .
s
_thresh.f'
_uphiot.f'
_useful.f’

usersc.f'
_userxt.f’
include/randomm. f"
aux:ommons/aux_h.f'

wveoammone /ed ' = - . . . . . . - .
auxcommons/edata.f B shower igin,etot,xin,yin, zin,uin,vin,win,irin,wtin)
auxcommons/etalyl.f’
auxcommons/instuf.f"
auxcommons/lines.f"
auxcommons/nfac.f"
auxcommons/watch.f"’
auxcommons/geom common.

include/egs
include/egs
include/egs
include/egs
include/egs

/

include/ec

grononononononoon

oy
0n

ncount = ncount + 1

(iwatch.gt.0)

nl/escore (3)

- YNy

=P . 40NN o



ausgabDZ E =

integer

* jarg
common/cmnl/escore (3)
integer maxpic

real*8 escore

watch (iarg, iwatch)

39



EMAXE set in HATCH to MINCUE,UP+RM), = 2.5110E+00
FGS _SUCCESSEULLY "HATCHED™ FOR_ONE MEDTIUM.

35786 10000 .

(1) #EERITRIF—
(1 MeV x 10,000=)

(2) $EiZ% 1 OIRINTRILE—
(#934%, EHICLB)

(3) RIS T T RILE—

(2) + (3) = (1) &HoE
= IRINF-UYZHHERTER
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HAEZSDILEETE
(tutor3)

o (> FDNaIDIEZETE IS (FIZMR)
¢ %EIEIEI(LE}%%?%EAETJ
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simple.inp (PEGSAJ1: W& ET —457—J)AERL)

COMP

&INP NE=2,RHO=3.67, PZ=1,1 IRAYL=1 /END
NAI NAI

NA |

ENER

&INP AE=0.521,AP=0.01,UE=2.511,UP=2.0 /END
PWLF

&INP /END

DECK

&INP /END

EGSIHHIRSR—LR—
BESER 8-7 materials &H8
https://rewww.kek.jp/egsconf/2015-nm/materials.html
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simple.data (GTE{4&3X)

RCC 1 000 00/7.62 3.81
RCC 2 00-10 0020 15

END
VA +]

/2 +2 -
/3 -2

END

1T 0 O
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AN —F2>

nmed=1

if(nmed.gt. MXMED) then
write(*,*)'error:nmed exceeds MXMED'
stop

end if

call block_set | Initialize some general variables
medarr(1)="NAl '

185 uf(1)=0.0
102 ! source 186 vi(1)=0.0

103 /igin =0 hIncident particle charge - photons 187 wif(1)=0.0 ! Needed if Ipolar(i)=1
104 | ekein =0.662d0 | ! Incident particle kinetic energy 188

105 Xin
106 yin
107 zin
108 uin

0.0 | Source position 189 de = 0d0
0.0 190

5.0 191 call shower (igin,etot,xin,yin,zin,uin,vin,win,irin,wtin)

0.0 I Moving along z axis 192
109 0.0 193 if(de.ne.0) write(93,'(1pe13.5)") d

110 | win = 1.0 194
111 | irin = 0 | Starting region (0: Automatic search in CG) 195 ncount = ncount + 1 I Count total number of actual

112 | wtin =1.0 | Weight = 1 since no variance reduction cases

used 196
113 197 if(iwatch.gt.0) call swatch(-1,iwatch)

198
199 end do | End of CALL SHOWER loop
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ausgab

nmed=1

if(nmed.gt. MXMED) then
write(*,*)'error:nmed exceeds MXMED'
stop

end if

call block_set | Initialize some general variables
medarr(1)="NAl '

185 uf(1)=0.0
102 ! source 186 vi(1)=0.0

103 /igin =0 hIncident particle charge - photons 187 wif(1)=0.0 ! Needed if Ipolar(i)=1
104 | ekein =0.662d0 | ! Incident particle kinetic energy 188

105 Xin
106 yin
107 zin
108 uin

0.0 | Source position 189 de = 0d0
0.0 190

5.0 191 call shower (igin,etot,xin,yin,zin,uin,vin,win,irin,wtin)

0.0 I Moving along z axis 192
109 0.0 193 if(de.ne.0) write(93,'(1pe13.5)") d

110 | win = 1.0 194
111 | irin = 0 | Starting region (0: Automatic search in CG) 195 ncount = ncount + 1 I Count total number of actual

112 | wtin =1.0 | Weight = 1 since no variance reduction cases

used 196
113 197 if(iwatch.gt.0) call swatch(-1,iwatch)

198
199 end do | End of CALL SHOWER loop
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) MBEIAARNY—TRRY 7 b - Z:\opt\egs5\calc\egs5job.pic : 0 ~ 8.11E-11
@] @] § © ' B Z
) EfERTU) EfEY) BERFEW) RTIAIX YLD BEREY) ANLTE
22 g

7 7-1ILR)
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31>FNalDloE, Ey=622keV

100000 |
10000 |
1000 |
(7)) i
= -
()
>
LLI
100
10

1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

E (MeV)
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