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1. Combinatrial Geometry (CG)
1.1. Body DEH

EGS /i CC [1] ClE. SR LS 723l (Body) %A 2HR8TE 5,

1. EJ5 1k (RPP)
X-, y- & z- M OF/MER QR KECTERT D, KHElIWT 00l & FEITTh D,
2. Bk (SPH)
EROHPLERTRT MLV EERETEERET D,
3. Ffd (RCC)
MEOEE DO LERTRY MLV b LN EOE SR MV H ROHEO PR TERT D,
4. M#EH (TRC)
MgEDER O HF L ERTRY bV V| BRSO Ef P LO~OFE<7 L H, KO
e FEOZNENDOFERL KO R2 TEHKRT 5,
5. h—7 X (TOR)
WT DO AT b —F ADOHLERTRYZ MLV, F—=FZAFLNE, Fa—TOHL
EFTCOERMRL . Fa—7OFRER2 KO =T 2D FMEr~TEHE S, (n: x/y/z=1/2/3) T
EFRT D, B, b—TFADHBEV OMAE 01 L&DV DOABE 02 Z4/ET 5, b—T7 A Lek%E
T HAIE. 01=0, X1 02=21 LT 5,

# 1 FRONE L Z OO DT — 4

B EE BIGRDSRZE RS DT — 4

RPP # Xmin Xmax Ymin Ymax Zmin Zmax

SPH # Vx Vy Vz R

RCC # Vx Vy Vz Hx Hy Hz
R

TRC # Vx Vy Vz Hx Hy Hz
R1 R2

TOR # Vx Vy Vz R1 R2

1.2. V=23 v OFER

HU—Ya E body DMABRDLEIZEIVERT 5, MAabLEIIE, FilRiE s, +, — KT
OR MM 5,

+ FEHF DT body FEFNENNTHEITIE, body ONMIOEEN Y —Va v b, —FH, —
RS DO%IZ body FBENENNTZLAICIE, body OIMUDRIRN Y —2 2 > L 725, body Fi5 D
IZ+XE — Fi5 & body HE < HGAICIE, MICAND it 505D LRI TH D, > T, +1
+2 1%, body 1 DHNMITZ23575>2 body 2 DAMIZ EKT 2 DT, body 1 & body 2 D7 - 7= fHlk
b, —Ji. +1 =21, body 1 ONHITZ2357%2 body 2 DAMAZEET % DT, body 1 DEIK
HCbody 2 L E/z> CWRWEIKZ ERT 5 Z L2725, Body 572 OR it 5%z ENN-
AliE. OR iEFidfsAam st LTSNS, U—Yarn, OREFTRELEY 7 —Ta o
MAGPOETEREINDIEAELH D, 250U LD OR BEMEDLNDHA. OR OEREIZ. OR F 5



DKL OR b U —2 a VERDITORE ETIZEENLETO body &HFIC
BRI KT S %,

N + ‘%) - :E
1.3. V=23 VEROH

/ \\\\
r/’ \ ( )
\ ’/)
(b) )
. —
f/ ‘\ “/ \\
| I | I |
\\ /s \\ /f/
~L R ~ \
3 \—l
(d)
T (e)
J \ )
Y //‘

1: Combinatorial Geometry @3

B 1 ICRT L9 7, B (body 2) IZFfA (body 3) AL TWAERRKEREZZE 2D, L, KL
MEOWENRFRI L ThHIIEX, V—"a 1 (K le) DRRIZ—DDY =Y a v bR NTEDL, U—
Ya v it

I=+20R+3
&

LIk 5, ZhuE, V=3 > 123 body 2 2> body 3 O EL LNZET DK TH D FEEEK
LTWn5,

ERE @R RS> TWEOEE. AEEZ2BRI L-EKICiE, Ao —Ya V&5 (K) & B o
eV =y a rFEEMHTD (BIAE ),
J—v a2 J(X1d) it

J=+2-3



EREIRT 5, ZAUE. body 2 IZJET 523, body 3 128 S AW EIK A EIRT 5,
U—var K (K 2e) i, HIZ
K=+3
LRlikd 5, Zhid, body 3 OET HEEAE EW T S,

2 2L ED body ZilAGDELLEITE, + . - L OR EHFEGFDRVRRE 2D, Ll
BH, BRPOETORIT, Enip—o2D ) =Y a & LTERSNLORICLARTIUER B 220,

2: Use of OR operator.

OR B Efiolzt » LEHEZB & LT, &2 ORI OMEE A L AHRZ 51V TR0 iElk B
BERD, ZHDY —Va ik, 220EGEK (body 1 & 3) &, —2>OHfE (body 2) TRk 41
b TNENDY —T 3 %,

A=+1+2

LT

B=+3-10R+3-2
LRl d %5, OR FLFIE, WIZ OR FLHHN L E T, THISHES 2T D body 5 IZH#H &5 %
CHEBETORENRDH D,



2. ¥ 7NN TAY5 5 L ucnaicgv.f DEE

ucnaicgv.fiX, CG Zfli> TR ZFRT 52 —Fa—RFThod, CGANT—FIE, 2=ry F4D
T—= 7 7 A MR T 5,

2.1. CG A5 —%
IR T X ICHBEOMAEDLE THRRZREZERZ L TV D,

R
A
Outer vacuum (region 6)
Air region (region 5)
Al Cover (region 3)
Gap (region 2)
Nal (region 1)
1. 253MeV .
Photon -5.6 -0.6-0.5 0.0 . 1. 6; 8. 1213 1
Quarz window
(region 4)
3: ucnaicgv.f O A A N —
ZOBIROATIT—21F, ATFD X5 IRk T 2,
RCC 1 0.00 0.0 0.0 0.00 0.0
7.62 3.81
RCC 2 0.00 0.0 -0.5 0.00 0.0
8.12 4.31
RCC 3 0.00 0.0 -0.6 0.00 0.0
8.72 4.41
RCC 4 0.00 0.0 7.62 0.00 0.0
0.5 4.31
RCC 5 0.00 0.0 -5.6 0.00 0.0
18.72 9.41
RCC 6 0.0 0.0 -10.0 0.0 0.0
30.0 12.0



Z1 +1
Z2 +2 -1
Z3 +3 -2 -4
Z4 +4
Z5 +5 -3
76 +6 -5
END

1 0o 2 3 4 0
WEDOITIE, ST DY —Va v OWEESTTHD,

1. BRI S
o AHPRIFIE, =R/LF—1.253MeV DN T
o NPT O 1T Z-izii - T (0.0, 0.0, -5.0) 12 Tt A
2. (N5 IER
e CGview HHOTEEFT — % (egsbjob.pic)
o PR (egsbjob.out)
— AT 2WEICET 27— 4
— KV =Y a T A EH
— =7 RO zhER
— VAR A
— Nal @GO A > TS D, T, BEF. BETDANT b

3. A—H¥—a—FORE
3.1. A4 777 A Step 1

egs5 1%, Fortran TEDNTWNDHD T, egsh PV A A MY —0, 2—HF—a— FTlEbILTNWDHE
BOBSNDOKRE XL, BDOT 7 A MIZ parameter L THIE L, include BREIC L Y =2 —HF—a— |
IZIRY AN TW5, common (ZDOWT %, [A U< include #¥REZ VT 5,

egs5 ICEHEBAMR T 2 include BIfR D 7 7 A /L IX, include/T 4 L2 bV (egs IZBRT D H D) |
pegscommons/ (pegs (ZBART 2 H D) I LN auxcommons/ (egsdh DEFEH MO L TV DA A K
V—BROY T N—T 4 v E2—F—a— NZOLBERTLH0) L7352 8i2kh, AT
EHELOICLTND, *

ZOEN, Mortran D~ 7 Bl LY, 2 —P—a— FTHRETEX - EGS4 DA &b B
HZETHD, 5T, egsh ICHEHBERERT HESIORE S ZEHEG1E. include/egs5 h.f ND,
ZDODYEE1E, auxcommons/aux_h.f D %% parameter SLOEAET 5 Z L2725,

WADOREIL, egs [ZIHEERIE T 2 include L TH D,

implicit none

include ’include/egs5_h.f’ ! Main EGS "header" file

include ’include/egs5_bounds.f’
include ’include/egs5_edge.f’

TN OFREIL, egsdrun A7 YT N TREIND,




include ’include/egs5_media.f’
include ’include/egs5_misc.f’
include ’include/egs5_switches.f’
include ’include/egs5_uphiot.f’
include ’include/egs5_useful.f’
include ’include/randomm.f’

include ’include/egsb5_h.f’ |[IMTHETH LA, LS D common (ZFHET % include X
X, AT TT AT, HHTHARERH SO TTRN, |
WD, BT, VAA M) —ROVTL—F ¢ L —Y—a— NIZE#HT % include L TH S,

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

include ’auxcommons/edata.f’
include ’auxcommons/etalyl.f’
include ’auxcommons/instuf.f’
include ’auxcommons/lines.f’
include ’auxcommons/watch.f’

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

% @ include X, CGIZBH L= DT, CG #HT G EICITHICZ ORI LTS,
% Dx—H—a— RN THEMT S common ZRIZEFRT D,

common/totals/ ! Variables to score
* depe,deltae,spec(3,50) ,maxpict

real*8 depe,deltae,spec

integer maxpict

AA T 07T AOYIAT, implicit none HE A L TWAHDT, AA 777 ATHEMHALT
WHETOEROMXES 2T HUNERD D,

FATLDOH AT, FHTH2=> N % open T 5, egsd Tld, pegsh #7127 7 50— & LTH
PEE IR L LT D, pegs DFATICHEN, 2=y F 7-26 1X, close SNDHZLMB, AL T
7277 5 Topen LTWTH, pegs FITHIC, FFE open 752 L MMELERD, ZDT2H, 2=y
N 7-26 O A BET 2 5 B,

open(6,FILE=’egs5job.out’,STATUS=’unknown’)
open(4,FILE=’egs5job.inp’ ,STATUS="01d’)
open(39,FILE="egs5job.pic’,STATUS="unknown’)

2=v b 391%, MEMEROH 77 A L THD,
FOWH, Koo —%Yty b5V TIL—TF ¢ 2 counters_out (0) % call T 5%,

TEGS4 ® COMIN < 7 2 iZxHsd 2| CTH 5,



3.2. A4 70 s 7 A Step 2

WET — 2 KOS 'E O Characteristic Dimension % & L7214 T, pegsb % call 7%, medarr
DT =Tl 24 LT EARET DRBER DD WHAD 24 LTRMOLEITITEAHZ /> T, &
il 24 35 L9 %, Chracteristic Dimension |3, H#WH TSN D U —Ya O b/hS WA
Z(lem x 1em x 1 em ONEHFETHIUT Lem) ICRET D,

nmed=4

call block_set ! Initialize some general variables

medarr(1)="NAI
medarr(2)=’AL

medarr (3)=’QUARTZ
medarr(4)=’>AIR-AT-NTP

v v o .

do j=1,nmed

do i=1,24

media(i,j)=medarr(j) (i:i)

end do
end do
chard(1) = 3.81d0 ! automatic step-size control
chard(2) = 0.1d0
chard(3) = 0.5d0
chard(4) = 5.0d0

write(6,*) ’chard =’,(chard(j),j=1,nmed)

write(6,100)
100 FORMAT(’ PEGS5-call comes next’/)

3.3. AL 7T I Step 3

YT — 5 7 7 ANDT —~ v NERET 5 npreci ZXET D, ZDL—Y—a—KTiE, 7
V=T —~v bDOIEHRET D, sIEMROMT 7 7 A W2, CG T —# DOBAE%R7 CG data &
XA, ZDH% CG DANT —H Efidrirdr, cg T —HEHRE L7 7 A4V (ZOHAE, 6) ICH
T DB EITH T NV—T 1 geomgt % call T 5, £D#%, CG T — X DT % EWHT 5 End
of CG data M JT 2, WIZ, RFT —% 7 7 A ML ERIEREH T 5, H12=v FTHD
ifto 1%, 39 TR E L T 5, PICT D7 — & E— R& /R 3LF5 (CSTA-FREE X /%, CSTA) #{i /1L,
FHJZ subroutine geomgt (2L VW CG 7 —F Z#MT —% 7 7 A M9 5, HBHFIZCGT—H D
HTHE®RTDCEND 2175, ZNHDORIE, cgT—#nb, V—U 3 ViR TH 2 nreg %
gl &

CGZHEHTIHEICIE., ZOHSRLTHETHY, BRI LML,



write(6,*) ’Read cg-related data’

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

write(6,fmt="(’ CG data’)")
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)

110  FORMAT(’CEND’)

nreg=izonin
WEERSOREZ, CG T —H Dtk TEFR LILEWRN DRIAIANIER, FY) —Va  OWEE T,
egs Ny hATEZFNX— A7 aORE (ZO2—W—a— KTlx, BEFOAENHM, Kk
X#oREE) 2179,
Ranlux §LE D> — K inseed DA E L. #IHHLT 5,

! Read material for each refion from egs5job.data
read(4,*) (med(i),i=1,nreg)

! Set option except vacuum region

do i=2,nreg-2
if(med(i).ne.0) then

iphter(i) =1 ! Switches for PE-angle sampling
iedgfl(i) =1 ! K & L-edge fluorescence
iauger(i) = 0 ! K & L-Auger
iraylr(i) = 0 ! Rayleigh scattering
lpolar(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

Random number seeds. Must be defined before call hatch

or defaults will be used. inseed (1- 2°31)

Juxlev = 1

inseed=1

write(1,120) inseed

120  FORMAT(/,’ inseed=’,I12,5X,

* > (seed for generating unique sequences of Ranlux)’)

call rluxinit ! Initialize the Ranlux random-number generator




3.4. AA 7V T A Step 4

ANFRLF-DRT A —=ZERET D, ZOBITHE, oL F—DJT (1.253MeV) 23, FEE IR
HEEDOHFLICART5 L LTnD, 2B CGC EZHWAHEAIZIE, irin=0 LIEETHZ LI2X Y irin
%a@m IRETDHZENTED, ZO2—F—a— FCIHREMEXBEEZRO T, irin=0 OHEH

EZIZirin Z CGIZ LV RD BNV —F L NRENIL TN D,

! Define initial variables for incident particle normally incident
! on the slab

1gqin=0 ! Incident particle charge - photons
ekein=1.253 ! Incident particle kinetic energy

xin=0.0 ! Source position

yin=0.0

zin=-5.0

uin=0.0 ! Moving along z axis

vin=0.0

win=1.0

irin=0 ! Starting region (0: Automatic search in CG)
wtin=1.0 ! Weight = 1 since no variance reduction used

! pdf data for many source
deltae=0.05 ! Energy bin of response

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

end if

3.5. AA 7 a7 A Step 5

RRKEBFZRNLF— (BRNLVF—) 2FKT emaxe X E%IZ subroutine hatch # -5, hatch
THHPIAENTWE T — 2L, J—a VCRELEER2ZERO-DICHIT5 L5 L T35,

emaxe = ekein + RM

write(6,130)
130 format(/’ Call hatch to get cross-section data’)

open(UNIT=KMPI,FILE="pgs5job.pegsbdat’,STATUS="01d’)
open(UNIT=KMPO,FILE=’egs5job.dummy’ ,STATUS=’unknown’)

write(6,140)
140  FORMAT(/,’ HATCH-call comes next’,/)

3.6. AA 71T I Step 6

RO L—P—a— FTiE, ZORAT vy 7 TIRRICBT D1 H CER. FfE. 5K &2 itl4 228,
ARa—HF—a—RTldeg TREBEL TNWDDOT, ZOAT v 7Ttk 4 25 FHITR U,



3.7. AL 7T I Step 7

ausgab [CUHERRE LT D, ZRAF—E U DiFgZ, AF=RF—L B (50) 1 HRIFET 5,
Ncases (I, B A U —%T, maxpict (L, MEMEFHREZFIRT DA MY —HTHD,

! Energy bin width
deltae=ekein / 50

! Zero the variables
depe=0.D0
pefs=0.D0
pef2s=0.D0
tefs=0.D0
tef25=0.D0
do j=1,50
phs(j)=0.DO
ph2s(j)=0.D0
do ntype=1,3
spec (ntype, j)=0.DO0
specs(ntype, j)=0.D0
spec2s(ntype, j)=0.D0
end do
end do

! Set histories
ncases=10000

! Set maximum number for pict
maxpict=50

3.8. AA 71T I Step 8

RMERT 7 A WAy FEHEEEZH I L% T, ncases £ A b U —721F subroutine shower %
call 75, &%t A MU —MIZ, Nal I COWIN TR F—DF LT, WXL —0H 5
Baicid, 2REEREOBIC wtin ZMA . ZO =R =B AKR D 99.9% L, EOKHL, ©—2
RO wtin 22 5, £, WINTZ R LXF—DEIZ L0, WESHOIET 5 F v o kb
[Zwtin ZMx 5, HRFAEIO 7= DIZ, K AT MLaED ERROEHDO e A2 N —FORER
DHFMOMAERD THL,

! Write batch number
write(39,fmt="(’0 12)")

do i=1,ncases ! Start of shower call-loop

wtin = 1.0
wtsum = wtsum + wtin ! Keep running sum of weights
etot = ekein + iabs(iqin)*RM ! Incident total energy (MeV)

if(igin.eq.1) then
availke = ekein + 2.0*RM

Available K.E. (MeV) in system
for positron

else Available K.E. (MeV) in system
availke = ekein for photon and electron

end if

totke = totke + availke ! Keep running sum of KE

10



! Select incident angle

if (ncount .le. nwrite .and. ilines .le. nlines) then
ilines = ilines + 1
write(6,280) etot,xin,yin,zin,uin,vin,win,iqin,irin,idin
280 FORMAT (4G15.7/3G15.7,31I5)
end if

call shower (iqin,etot,xin,yin,zin,uin,vin,win,irin,wtin)

! If some energy is deposited inside detector add pulse-height
! and efficiency.

if (depe .gt. 0.DO) then
ie=depe/deltae + 1
if (ie .gt. 50) ie = 50
phs(ie)=phs(ie)+wtin
ph2s(ie)=ph2s(ie)+wtin*wtin
tefs=tefs + wtin
tef2s=tef2s + wtin*wtin
if (depe .ge. ekeinx0.999) then
pefs=pefs +wtin
pef2s=pef2s +wtin
end if
depe = 0.DO
end if
do ntype=1,3
do ie=1,50
specs(ntype,ie)=specs(ntype,ie)+spec(ntype,ie)
spec2s(ntype,ie)=spec2s(ntype,ie)+

* spec(ntype,ie)*spec(ntype,ie)
spec (ntype,ie)=0.D0
end do
end do
ncount = ncount + 1 ! Count total number of actual cases
! _______________________
end do ! End of CALL SHOWER loop

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

write(39,fmt="(’9’)") ! Set end of batch for CG View

3.8.1. MEtRZE: 2 EEFEUTAONRHETHELZWE (Ra7—7358) 35, T HL
2 EE OFERIZIL, EOFFFAENLETH D, ucnaicgv.£ TlX, KD K H 72 MCNP THEMH L T
LHEERH LN,

[ ] EX}\U_@%N&—a‘éo
o 1; I ZHDE AN —DfERET D,

11



x O Z GRS S:

Ly
T = — x; (1)
N =
o x; DIEWIEA LI TORNLRD 5, -
2 1 & 2.3 -2 (3_ 1 al 2
_ 2 2 7 _ -
N_llzl(a;z T) ~a2? -7 (x N;xz) (2)
52 = N82 o~ N[ZBQ — 7] (3)
L%,
o HialiAd LT, )
57 [ (27 = 7] 1/2 (4)

£ S,
RORB LR O ARORIE, EROMIIZH N2,

3.9. AL 7T I Step 9

BONTREREWIE L CTH B ZIT O, ©— 7 Bz, SRR KON 2 ICDUVN T,
e A MU —mORROMEAFEROHFMN D, FHE & ORFHAEZ RO THIIT 5,

avpe = pefs/ncount
pef2s=pef2s/ncount
sigpe=dsqrt ((pef2s-avpe*avpe)/ncount)
avpe = avpe*x100.0
sigpe = sigpe*100.0
write(6,350) avpe,sigpe
350 FORMAT(’ Peak efficiency =’,G11.4,°+-’,G9.2,’ %’)

avte = tefs/ncount
tef2s = tef2s/ncount
sigte = dsqrt((tef2s-avtexavte)/ncount)
avte = avtex100.0
sigte = sigtex100.0
write(6,360) avte,sigte
360 FORMAT(’> Total efficiency =’,G11.4,’+-’,G9.2,’ %)

write(6,370)
370  FORMAT(/’ Pulse height distribution ’)
do ie=1,50

12



elow=deltae*(ie-1)
eup=deltaex*ie
if (elow .gt. ekein ) go to 390

avph = phs(ie)/ncount
ph2s(ie)=ph2s(ie)/ncount

sigph=dsqrt ((ph2s(ie)-avph*avph) /ncount)
avph = avph/deltae

sigph= sigph/deltae

write(6,380) eup,avph,sigph

380 FORMAT(’ E (upper-edge --’,G10.4,’ MeV )=’,G15.5,’+-’,G15.5,
* > counts/MeV/incident’);
end do
390 continue

Z D%, FRRIZ LT Nal BiHEHI AT LRI D AR B2 HON T, ) & FHREZ R T
9%,

3.10. Subroutine ausgab

AUSGAB [T, =—¥RRDDIEHRE AT THH T N—F L ThDH, BN, A TarsTnt
FIFERIZ, include XK Vv — W NVEHOMKXE S 2179,

iarg < 5 OBFAITIE, FRFRD) —2 g > TOWNEFALF—Z25HHT 5,

WEESH 1(Nal) OFRFZ, AT v THTOWINERLF—% RO RV F—I2MZ 5,
Mg THEIC, KT SR HEREBIC A > TE AN E 9 DOHEERITV. SMB B A-T
X TR OHEIE, KIS U T, =) AX —mOEHHRSNERIC wt ZNET 5, e A2 M) —¥
73 maxpict BL N DR IE, WA )T 2729012 plotxyz % call T2,

! Set some local variables
! ________________________
ir(np)

iql = iq(ap)

edepwt = edep*wt (np)

if (iarg .1t. 5) then
esum(iql+2,irl,iarg+1l)
nsum(iql+2,irl,iarg+1)
end if

esum(iql+2,irl,iarg+l) + edepwt
nsum(iql+2,irl,iarg+l) + 1

if (med(irl). eq. 1) then
depe = depe + edepwt

if (irl .ne. irold .and. iarg .eq. 0) then
if (igl .eq. 0) then ! photon
ntype=1
ie = e(np)/deltae +1
if(ie .gt. 50) ie = 50
elseif (igl .eq. -1) then ! electron
ntype=2

13



= (e(np) - RM)/deltae +1

if(ie .gt. 50) ie = 50

else ! positron
ntype=3
ie = (e(np) - RM)/deltae +1
if(ie .gt. 50) ie = 50

end if

spec(ntype,ie) = spec(ntype,ie) + wt(np)

end if
end if

if (ncount .le. nwrite .and. ilines .le. nlines) then
ilines = ilines + 1
write(6,100) e(np),x(np),y(np),z(np),ulnp),v(np),w(np),
* iql,irl,iarg
100 FORMAT (4G15.7/3G15.7,315)
end if

if (ncount.le.maxpict) then

call plotxyz(iarg,np,iq(np),x(np),y(np),z(np),e(np),ir(np),
* wt (np))
end if

return

end

3.11. Subroutine howfar

CG #HMATIIEY 2a—F—h howfar ZEET HLEIT—TLLY,

LLF, 2E 079 howfar DFEREZ 85, howfar (%, K TDOHEITHIMTOY —T g VEHEH{ETO
FREEAZHRE U, SO E COMREE Okl U, R E CORERED 70Nk - OB B
EERNECOFMICESHEL, V—Va W EDD LN LI ELT D,

ZOAIZ, howfar Tik, =—HF R DBHIZ LD DR EEITH (idisc=1) , EHFIL. KT R
AL T DB OAMTH CEN & T 25812 2 OREZIT 9,

4. ucnai.f & ucnaicgv.f DFHEEE D LLE

BHERTIR O R ZIT O LA, cg IFMEFIINCES TH D2, Kifi, ME FHIZK O howfar (2
e R ﬁ@#ﬁ“&“?ﬁ AN D, MEETHMBUC L - T, EWIZRAR D23, MEESIR
2 LT % ucnaif & ucnaicgv.f TR A CREOFFEZ1TH & ucnaif O F7A% 1.6 f5H &\
IFERNHELNTND, [2]
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5. EERE
5.1. EERE 1 - Nal g0 EHE
WDOEHIZER LT, =7 RHIEEPNEREIEOE AT L,

MR A, Cs-137 DHE—= F LF— 1 (0.662MeV) IZZE 2 5,

CBREZ . Co-60 122 %, 1.173MeV & 1.333MeV 1% [F UER TRAESE 5,

. 1.253MeV #REIZ-DOW T, — 1 (Z-J511) DFIH L TW DR 4, FHBRIRICEE T 5,
. 1.253MeV — 7 M#JE T, MHSFOFEHEKOE S % 2 (57 2,

= W N =

5.2. FEEBE2 : Ge B DR E

Bz, GelZAE LT, WUKRE S Nal &, 1.253MeV #IRIZXT 5 B — 7 RO R
L &

5.3. FEEME 3 - R EREORE

A, 20°, 1 [RIEDERIZZE 2, 1.253MeV #RFIZKT LT, WL RLF—%2 R L, Hilids
DBEFDOFX vy ThHRE 3AVTFERTIA VTFREIOZEIOFEROFLIZIEEZ, 5mm O Al B3 H
DIIRET B, Al AN—ORELIZES bem ODEXERHH LT 5,

225D WK (33.97eV /pair) Z W T, AFHET 1E4 720 o Z O&EHER O H ) (Coulomb /source)
RS K, EWEREE, 1.602x 10719 Cle £795,
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6. EEREDMEEH
D 7= DI, ucnaicgv.f DFHEE— R T, B X U —%010000 DA DOFEF (egsbjob.out) &
BIZREFED 7 7 4 M (1215, nai.out) TIAFE L TH L,
6.1. FEEHE 1
1. Cs-137 IR
e cp ucnaicgv.f ucnaicgvl.f
e cp ucnaicgv.data ucnaicgvl.data
e Cp ucnaicgv.inp ucnaicgvl.inp
e ucnaicgvl.f ZLL FDO X HITERT 5,
— ucnaicgvl.f H1D

ekein=1.253 ! Incident particle kinetic energy
&

ekein=0.662 ! Incident particle kinetic energy
(ZEHT D,

e ucnaicgvl.f % egsbrun THEITT 5,
az=y b4, 2= B 2507 AN MHATI LTI =45,

e "Does this user code read from the terminal?” iZxt L T1 & AJ19 5,

o FIHELME T L7256 egsHjob.out A, 1.253MeV OfER & i3 2%, FHEMSREL Lo &
bIKRTHIEL LT, E—I 3R EPGORE FTORITRT,

EHRFIHE DR
V=7 05 (Peg) 22N (Tegr)
ucnaicgv  37.6 £ 0.5 % 76.2 +£ 0.4 %
ucnaicgvl 60.3 + 0.5 % 87.5 £ 0.3 %

mEp. BEHE, ar S T —OEWICE Y FEORS DY | B RERRE D%
FaRmTZEndv oo,
2. Co-60 source
e cp ucnaicgv.f ucnaicgv2.f
e cp ucnaicgv.data ucnaicgv2.data
e Cp ucnaicgv.inp ucnaicgv2.inp

e ucnaicgv2.f ZLLFDO L HICEET D,

O RE T AR DT
ekein=1.253 ! Incident particle kinetic energy
&
ekein=1.333 ! Incident particle kinetic energy
(ZEHT D,

— %%]ﬁ@:ﬁ*;pa?,_ﬁ%fggﬁé:}@%
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call randomset(rnnow)
if (rnnow.le.0.5) then
ekein=1.173
else
ekein=1.333
end if

BT 5,
— A= L —H IE DL TE

write(1,340) ekein
340  FORMAT(’ Results for ’,G15.5,’MeV photon’/)

%

write(1,340)
340  FORMAT(’ Results for Co-60 gamma-ray (1.173 and 1.333 MeV)’/)

WCETT 5,

e ucnaicgv2.f % egsbrun THEITT 5,
L=y b4 2=y F250T7 FANAIE MBATLRNTY X =95,

e "Does this user code read from the terminal?” iZxt L T1 & AJ19 5,

o FIELME T L7256 egsHjob.out X, 1.253MeV OfER & k32, WEmnmiz2 >0
ARV —ZRE LT =7 B D 2 & 2T 5,

3. SEIT IR
e cp ucnaicgv.f ucnaicgv3.f
e cp ucnaicgv.data ucnaicgv3.data
e Cp ucnaicgv.inp ucnaicgv3.inp
e ucnaicgv3.f ZLL FORRICEE T2,
— 2 COHEFMENEY T ) v IF 50 5BMT 5,

%

! ______________________

! Select incident angle

Il e

275 call randomset (rnnow)
ziO=rnnow
call randomset(rnnow)
xi0=2.0*rnnow-1.0
call randomset(rnnow)
yi0=2.0*rnnow-1.0
rr0=dsqrt (xi0*xi0+yiO*yiO+zi0*zi0)
if(rr0.gt.1.0) go to 275
win = zi0/rr0
uin = xi0/rr0
vin = yi0/rr0

T,
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e ucnaicgv3.f % egsbrun THEITT 2,
A=y b4, 2=y B 2507 7 ANHIE, MMHASLRNTI X =75,
e "Does this user code read from the terminal?” |Zxf L C 1 & AJJT 5,
o SMEET L726. CGview DR « ST — & DFEFAIAS T, egsbjob.pic Z IR L, F
FRIRE 72> T D T & & MERT D,
e egshjob.out ZFHX, B — L AR DOEGH &fERE T 5,
FER OB Peg=3.6 + 0.2 %, Teg=9.3 + 0.3 %
4. K& 250 Nal
e cp ucnaicgv.f ucnaicgvéd.f
e cp ucnaicgv.data ucnaicgv4.data
e Cp ucnaicgv.inp ucnaicgv4.inp
e ucnaicgvd f ZLL N DX I IZEES 5,
— BRHBORIOLEE
tdet=7.62
&
tdet=7.62%2.0
(CEHS B,
— ZOEEZ, FHREIFTEER LN L THD, CG 2T 28546, CG AT —
ANDRHGR O A XELEETE 20O T, EORRIPROFHRE L L O12T2
DL DOTHD, EEOIROZEE L, ucnaicgv4.data TIT 9,

e ucnaicgv4.data ZLL FORRICAHT T 5,

RCC 1 0.00 0.0 0.0 0.00 0.
15.24 3.81
RCC 2 0.00 0.0 -0.5 0.00 0.
15.74 4.31
RCC 3 0.00 0.0 -0.6 0.00 0.
16.34 4.41
RCC 4 0.00 0.0 15.24 0.00 0.
0.5 4.31
RCC 5 0.00 0.0 -5.6 0.00 0.
26.34 9.41
RCC 6 0.0 0.0 -10.0 0.0 0.
36.74 12.0
END
Z1 +1
Z2 +2 -1
Z3 +3 -2 -4
Z4 +4
Z5 +5 -3
76 +6 -5
END

1 0 2 3 4 0

o {ERK L 72 ucnaicgvd.data #F v 7§ 5,
— CGview ORI TF —ZVER” D7 7 A AR A EIR,
— 77 ANOFEHE LT T XTDOT 74L& L, ucnaicgvéd.data ZiERT 5,
— FRETBEIRL, REBEVIZBIRE 2> TNWD Z &R T D,
— TERIE” ORI TE R A BT 5,

18
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Outer vacuum (region 6)

Air region (region 5)

Al Cover (region 3)

Gap (region 2)

Nal (region 1)

1. 253NMeV 15.74

.5 0.0 15. %4 20.74

Quarz window
(region 4)

oV
S
(=]

I
o

Photon 5.

4: Geometry of ucnaicgv4.f

e ucnaicgv4.f % egsbrun THEITT 5,
2=y b4, 2=y F 2507 7 A NVAIE MTHAT) CGview LZRNWTY Z—27 5,

e "Does this user code read from the terminal?” {Zxf L C1 &% A1 5,

o FMEKET L7 6. CGview D7 EFR « TREFT — & DFEAIAL T, egsbjob.pic ZEIR L,
HEORE SN 252> TN D Z &R D,

e egsbjob.out ZFHX, TLORE X OFER L KT 5,
FEROB: Peg=53.1 + 0.5%, Teg=94.3 + 0.2 %

6.2. SEHEFE 2

. ¢cp ucnaicgv.f ucnaicgvb.f
. Cp ucnaicgv.data ucnaicgvb.data
. Cp ucnaicgv.inp ucnaicgvb.inp

. ucnaicgvb f ZLL D L D IZAER S 2,
o W DA

medarr (1)="NAI ’

N R

medarr(1)="GE ’

WCEHT 25, CZTmedarr DT—42 ELT, 24 XFEEELTWAILEICSEER K,
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5. ucnaicgvh.inp M2 HE

COMP

&INP NE=2,RH0=3.67, PZ=1,1,IRAYL=1 /END
NAI NAI
NA I

%

ELEM

&INP IRAYL=1 /END

GE GE
GE

WCEET 5, (117122, GE LELGAIE3L AT L2HMOELS ZEICHEET L, )
6. ucnaicgvb.f & egsSrun TEITT D,

L=y b4 2=y F250T7 FANAIE MBATLRNTY X =95,
7. ”Does this user code read from the terminal?” {Zxt L C1 % A7 5,
8. RHADE T L7256, egsbjob.out ZFHX, Nal OfER & 9%,

FEROB): Peg=41.1 £ 0.5 %, Teg=88.1 £ 0.3 %

6.3. FEEE 3

. cp ucnaicgv.f ucioncgv.f
. Cp ucnaicgv.data ucioncgv.data
. Cp ucnaicgv.inp ucioncgv.inp

.ucioncgv.f ZLL DL I IEIET 2,
o FHERRE R OBFHLE T 3 5 2 8 1B

B~ W N =

* xi0,yi10,zi0

* x10,yi10,zi0,avab,depes,depe2s,sigab
W5,
o AT HMEEDER,

character*24 medarr(4)

character*24 medarr(2)

nmed=4
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medarr (1)="NAI

medarr (2)=’AL

medarr (3)=’QUARTZ
medarr (4)=’>AIR-AT-NTP

v v v

i
medarr (1)=’>AIR-AT-NTP ’
medarr (2)="AL ’

\ZAEH,

o WE DOEDWIZ EHIRWARE L 725 7= chard 5 7E L & HIBR,

chard(3) = 0.5d0
chard(4) = 5.0d0

% HIBR,

o ML DBIN

! Zero the variables

depe=0.D0

i

! Zero the variables
depe=0.D0
depes=0.D0
depe2s=0.D0

vy d

o b X U —4% 100,000 (ZHET,

! Set histories
ncases=10000

%0

! Set histories
ncases=100000

ICEHS D,
o P TOWIN T RN F—2GFHT 50 —F DB,

if (depe .gt. 0.DO) then
ie=depe/deltae + 1

&
if (depe .gt. 0.DO) then
depes=depes+depe
depe2s=depe2s+depe*xdepe
ie=depe/deltae + 1
(T

o MfE & B DI I, FHEME THROZRICET 2 2L E 5,
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tdet=7.62

rdet=3.81

tcov=0.1

rtcov=0.1

tgap=0.5

rtgap=0.5

write(1,330) tdet,rdet,tcov,rtcov,tgap,rtgap

330 FORMAT(/’ Detector length=’,G15.5,’ cm’/

* > Detector radius=’,G15.5,’ cm’/

* > Al cover thickness=’,G10.2,’ cm’/

* > Al cover side thickness=’,G10.2,’ cm’/

* > Front gap =’,G10.2,’ cm’/’ Side gap =’,G10.2,’ cm’/)
%

tdet=7.62

rdet=3.81

tcov=0.5

rtcov=0.5

write(1,330) tdet,rdet,tcov,rtcov
330 FORMAT(/’ Detector length=’,G15.5,’ cm’/

* > Detector radius=’,G15.5,’ cm’/

* > Al cover thickness=’,G10.2,’ cm’/

* > Al cover side thickness=’,G10.2,’ cm’/)
AR 2,
o BRI TCOFEIWIN =RV X — L ZDOMHBRELHEAT LU TONL—F 2 RO %5
By DL —F &z b,

avab = depes/ncount
depe2s = depe2s/ncount
sigab = sqrt((depe2s - avab*avab)/ncount)
write(6,362) avab,sigab
362  FORMAT(’ Absorbed energy in air =’,G10.3,’+-’,G9.2,’ MeV/photon’)
avab = avab /33.97D-6 *1.602D-19
sigab= sigab /33.97D-6 *1.602D-19
write(6,364) avab,sigab
364  FORMAT(’ Output current =’,G10.3,’+-’,G9.2,’ C/photon’)

write(1,370)

WCEET D,
5. ucioncgv.data Z LA FTDO L I ITEHT 5,

RCC 1 0.00 0.0 0.0 0.00 0.0
7.62 3.81

RCC 2 0.00 0.0 -0.5 0.00 0.0
8.62 4.31

RCC 3 0.00 0.0 -5.5 0.00 0.0
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Outer vacuum (region 4)
Air region (region 3)
Al Cover (region 2)
Air (region 1)
1.253MeV 13.12 .
Photon -5.5 -0.50.0 7.62 8.12
5: Geometry of ucioncgv.f
18.62 9.31
RCC 4 0.00 0.0 -6.0 0.00 0.0
20.62 10.31
END
Z1 +1
Z2 +2 -1
Z3 +3 -2
z4 +4 -3
END

1 2 1 0
6. ucnioncgv.inp Z A FO L D ITEHT 5,

MIXT
&INP NE=3,RHO= 1.2929E-03,RH0Z= 0.755,0.232,0.013,
GASP=0.93174, IRAYL=1 /END
AIR-AT-NTP ATR-GAS
N 0O AR
ENER
&INP AE=0.521,AP=0.010,UE=2.511,UP=2.0 /END
PWLF
&INP /END
DECK
&INP /END
ELEM
&INP IRAYL=1 /END
AL AL
AL
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ENER

&INP AE=0.521,AP=0.010,UE=2.511,UP=2.0 /END
PWLF

&INP /END
DECK

&INP /END

7. ucioncgv.f & egsSrun TEITT D,
2=y M KRR =y F25D7 7 ANAIT, M AT LRNWTY 2 =75,
8. ”Does this user code read from the terminal?” {Zxt L C1 % A7 5,
9. BRI T L7z, CGview D TR « REFT — & DFEFHIAIL] T, egsdjob.pic ZiER L, JEIK
K OGRS Nal D86 LiE-> T D Z L 2T %,
10. egsbjob.out ZFH~, FHE LIZWERPE LN TND Z L Z2iERT 5, MROBIEZ TORIZRT,

B OFHFLAG R
B — 7 3R Peg (%) 0.0
2N Teg (%) 1.4 + 0.4e-1
W= 2L F— (MeV/y)  0.26e-3 £ 0.9e-5
H71 (C/y) 0.12e-17 4 0.4e-19

S ik

[1] T. Torii and T. Sugita, “Development of PRESTA-CG Incorprating Combinatorial Geometry

in EGS4/PRESTA”, JNC TN1410 2002-201, Japan Nuclear Cycle Development Institute
(2002).

[2] T. Sugita, T. Torii, A. Takamura, “Incorporating Combinatorial Geometry to the EGS5 Code
and Its Speed-Up”, Twelfth EGS User’s Meeting in Japan, KEK Proc. 2005-10, 7-21, (KEK,
Tsukuba, 9 - 11 Aug. 2005).
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Appendix 1 Full listings of ucnaicgv.f

1 ek of st sk s o ok sk o o o sk s o ok sk sk ks sk ok sk sk s s ok sk sk s ok sk s ok sk s s sk sk ok sk o e ok sk o
Daokotokokokokokofookskokkokokokokokokokokokokokkkkk - KEK, High Energy Accelerator Research  *
Dokttt ok ok skokkokokokkokokokokokokokckkkk - Jrganization *
Pkkk 1 cnoa il c g vokkkkkkkkxk *
1otk ok s o ok sk o o o sk s o ok ok sk EGS5.0 USER CODE - 08 July 2008/1600 *
1 feske ok sk sk sk sk o ok sk o e ok sk sk ok okl sk ke ksl sk e ok sk sk s ok sk sk s o ok sk s ok sk sk s sk sk Sk ok sk o ok sk ok ok
'* This is a general User Code based on the cg geometry scheme. *
1 feske ok sk ok sk o ok sk o s ok sk sk o ok sk s ke sk sk e ok sk sk e s ok sk sk s ok sk s s ok sk sk Sk ok sk sk s ek sk o e ok sk ok ok
!
PROGRAMMERS: H. Hirayama

AE lied Research Laboratory

KEK, High Energy Accelerator Research Organization

1-1, Oho, Tsukuga, Ibaraki, 305-0801

Japan

E-mail: hideo.hirayama@kek. jp
Telephone: +81-29-864-5451

Fax: +81-29-864-4051

Radiation Science Center

AE lied Research Laboratory

KEK, High Energg Accelerator Research Organization
uba

1-1, Oho, Tsuk , Ibaraki, 305-0801

KK K XX X X ¥ XXX XXX XXX XXX

Japan

E-mail: yoshihito.namito@Qkek. jp
Telephone: +81-29-864-5489

Fax: +81-29-864-1993

!
!
!
!
!
!
!
!
!
!
: Y. Namito
i
!
!
!
!
!
!
!
1

*

1 feske ok sk o sk sk o e ok sk o e ok sk sk o ok sk s ke sk sk e ok sk sk s ok sk sk s o ok sk s ok sk sk s sk sk s ok sk o e ok sk sk ok
1ok of st s sk s o ok sk o o ok sk s o ok sk s ks sk o ok sk sk s s o sk sk s ok s s ok sk s s sk sk ok sk o e ok sk o
! The ucnaicgv.f User Code requires a cg-input file only *
! (e.g., ucnaicgv.data).

! The following shows the geometry for ucnaicg.data.

! Input data for CG geometry must be written at the top of data-input
! file to%ether with material assignment to each region. Cg-data can
! be checked by CGview.
! This user code corresgonds to ucnai3cgp.mor for egs4.

! Use Ranlux random num

stk sk ok sk e ok sk sk e s ok sk sk e s ok sk sk s s ok sk sk s sk sk o e ksl o e ok sk s o sk sk sk ki sk s sk sk s ok sk sk sk ok ok

er generator.

!

!

!

!

!

!

!

! R

i =

! I

! B S S B Fo———— +——=

! I

! | Outer vacuum region

! + B s et L T +-———— R + R=9.41
! Air |

! Fom e + + R=4.41
! | Al cover | |

! + + Fom +-——+ + R=4.31
! | | | Gap | | |

! + + + + Fo————— + + + R=3.81
! I I I |Quartz |

! I | | NaI | | I

! 1.253 MeV I [ [ I

! ============D——F4————F———F———— e ————— m——————— > 7
! photons -5.6 -0.6 -0.5 0.0 7.62 8.12 13.12

1 _

! 5.0

!

[PEERmmm—————————————————————
123456789]123456789 1123456789 1123456789|123456789 123456789 12345678912

X X X XK XX XXXXXXXXKXKXKXKXXKXKXKXXXXXXXXXXXXX

implicit none
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kokokx

include ’include/egs5_h.f’ ! Main EGS "header" file

include ’include/egs5_bounds.f’
include ’include/egs5_brempr.f’
include ’include/egsb5_edge.f’
include ’include/egs5_media.f’
include ’include/egsb5_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’

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

include ’auxcommons/edata.f’
include ’auxcommons/etalyl.f’
include ’auxcommons/instuf.f’
include ’auxcommons/lines.f’
include ’auxcommons/nfac.f’

include ’auxcommons/watch.f’

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

common/totals/ ! Variables to score
* de e,deltae,sgec(B,SO),maxpict

real*8 depe,deltae,spec

integer maxpict

real*8 ! Arguments
real*8 totke

real*8 rnnow,etot

real*8 esumt

realx*8 ! Local variables
* availke,avpe,avph,avspe,avspg,avspp,avte,desci2,pefs,pefls,

* rrO,si%pe,sigte,sigph,sigspg,sigspe,sigspp,tefs,tefQS,wtin,wtsum,
* x10,yi0,z1i0

realx*8
* phs(50) ,ph2s(50),specs(3,50),spec2s(3,50)

real ! Local variables
* elow,eup,rdet,rtcov,rtgap,tcov,tdet,tgap

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

integer
* i,icases,idin,ie,ifti,ifto,ii,iiz,imed,ireg,isam,
* izn,nlist,j,k,n,ner,ntype

character*24 medarr(4)

Units 7-26 are used in pegs and closed. It is better not
to use as output file. If they are used, they must be opened
after getcg etc. Unit for pict must be 39.

open(6,FILE="egsb5job.out’,STATUS="unknown’)
open(4,FILE="egs5job.inp’,STATUS="01d’)
open(39,FILE="egs5job.pic’ ,STATUS="unknown’)

Appendix 1-2



call counters_out(0)

call block_set ! Initialize some general variables

medarr(1)="NAI
medarr(2)=’AL

medarr (3)=’QUARTZ
medarr (4)=’AIR-AT-NTP

[

do j=1,nmed

do i=1,24

media(i,j)=medarr(j) (i:i)

end do
end do
chard(1) = 7.6240 ! automatic step-size control
chard(2) = 0.1d0
chard(3) = 0.5d0
chard(4) = 5.0d0

write(6,*) ’chard =’,(chard(j),j=1,nmed)

write(6,100)
FORMAT(’ PEGS5-call comes next’/)

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

write(6,fmt="(> CG data’)")
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

Read material for each refion from egs5job.data

read(4,*) (med(i),i=1,nreg)

Set option except vacuum region

do i=1,nreg-1
if (med(i) .ne.0) then
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120

iphter(i) = 1 ! Switches for PE-angle sampling
iedgfl(i) =1 ! K & L-edge fluorescence
iauger(i) = 0 ! K & L-Auger
iraylr(i) = 0 ! Rayleigh scattering
lpolar(i) = 0 ! Linearly-polarized photon scattering
incohr(i) = 0 ! S/Z rejection
iprofr(i) = 0 ! Doppler broadening
impacr(i) = 0 ! Electron impact ionization
end 1if
end do

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

inseed=1
write(6,120) inseed
FORMAT(/,’ inseed=’,I12,5X,
> (seed for generating unique sequences of Ranlux)’)

call rluxinit ! Initialize the Ranlux random-number generator

! Step 4: Determination-of-incident-particle-parameters
1

! Define initial variables for incident particle normally incident

! on the slab
iqin=0 ! Incident particle charge - photons
ekein=1.253 ! Incident particle kinetic energy
xin=0.0 ! Source position
yin=0.0
zin=-5.0
uin=0.0 ! Moving along z axis
vin=0.0
win=1.0
irin=0 ! Starting region (0: Automatic search in CG)
wtin=1.0 ! Weight = 1 since no variance reduction used

pdf data for many source
deltae=0.05 ! Energy bin of response

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

end if

! Step 5: hatch-call

! Maximum total energK of an electron for this problem must be
! defined before hatch call

130

emaxe = ekein + RM ! photon

write(6,130)
format(/’ Call hatch to get cross-section data’)

open (UNIT=KMPI,FILE="pgs5job.pegsbdat’,STATUS="01ld’)
open (UNIT=KMPO,FILE="egs5job.dummy’ ,STATUS=’unknown’)

write(6,140)
FORMAT(/,’ HATCH-call comes next’,/)
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160
170
180
190

closeEUNIT=KMPI;
close (UNIT=KMPO

write(6,150)
FORMAT(/,’ Quantities associated with each MEDIA:’)
do j=1,nmed
write(6,160) (media(i,j),i=1,24)
FORMAT(/,1X,24A1)
write(6,170) rhom(j),rlem(j)
FORMAT(5X,’ rho=’,G15.7,’ g/cu.cm rlc=’,G15.7,’ cm’)
write(6,180) ae(j),ue(j)
FORMAT(5X,’ ae=’,G15.7,’ MeV ue=’,G15.7,’ MeV’)
write(6,190) ap(J) up(J)
FORMAT(5X,’ ap=’,G15.7,’ MeV up=’,G15.7,’ MeV’,/)
end do

! Print media and cutoff energies assigned to each region

200

210

220
230

240
250
260

do i=1,nreg
if (med(i) .eq. 0) then
wr1te(6 200) i
FORMAT (> medium(’,I3,’)=vacuum’)
else
write(6,210) i, (media(ii,med(i)),ii=1,24),ecut(i),pcut(i)
FORMAT (’ medlum(’ I3,7)=7,24A1
’ecut=’, G10. 5,7 MeV pcut—’ G10.5,’ MeV’)

if (iedgfl(i) .ne. 0) then ! Output X-ray energy

ner = nne(med(i))

do iiz=1,ner
izn = zelem(med(l) iiz) ! Atomic number of this element
write(6,220) izn
FORMAT(?  X- -ray information for Z=’,I3)
write(6,230) (ekX(ll izn),ii=1,10)
FORMAT(? K-X -ray energy in keV’,/,

4G15.5,/,4G15.5,/,2G15.5)

write(6,240) (e1X1(11 1zn) ii=1,8)
FORMAT(® L-1 X-ray 1in keV’,/,4G15.5,/,4G15.5)
write(6,250) (elx2(ii,izn),ii=1,5)
FORMAT(?  L-2 X- -ray in keV?,/,5G15.5)
write(6,260) (e1X3(11 izn),ii=1,7)
FORMAT(?  L-3 X- ray in keV?,/,4G15.5,/,3G15.5)

end do

end if
end if
end do
write(6,fmt="(C CG data’)")

write(39,fmt="(’MSTA’)")
write(39,fmt="(i4)") nreg

write(39,fmt="(15i4)") (med(i),i=1,nreg)
write(39,fmt="(’MEND’)")

! Step 6: Initialization-for-howfar

: Step 7: Initialization-for-ausgab

ncount
ilines
nwrite
nlines
idin = -1
totke = 0.
wtsum = 0

i unn
=
o

call ecnsv1(0,nreg,totke)
call ntally(O,nreg)
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270

*
*

write(6,270)

format(/,’ Energy/coordinates/direction cosines/etc.’,/,
6X,’e’,16X,’x’,14X,’y’ ,14X,’z’/
1X,’uw’,14X,’v’,14X,’w’,9X, ’iq’ ,4X, ’ir’,3X, >iarg’,/)

Energy bin width
deltae=ekein / 50

Zero the variables
depe=0.D0
pefs=0.D0
pef2s=0.D0
tefs=0.D0
tef2S=0.D0
do j=1,50
phs(j)=0.D0
ph2s(j)=0.D0
do ntype=1,3
spec(ntype, j)=0.D0
specs (ntype, j)=0.D0
spec2s(ntype, j)=0.D0
end do
end do

Set histories

ncases=10000

Set maximum number for pict
maxpict=50

tt=etime(tarray)
ttO=tarray (1)

! Step 8: Shower-call

Write batch number
write(39,fmt="(’0 1M

do i=1,ncases % Start of shower call-loop

wtin = 1.0

wtsum = wtsum + wtin ! Keep running sum of weights

etot = ekein + iabs(iqin)*RM ! Incident total energy (MeV)

if(iqin.eq.1) then ! Available K.E. (MeV) in system
availke = ekein + 2.0*RM ! for positron

else ! Available K.E. (MeV) in system
3v§%lke = ekein ! for photon and electron

end i

totke = totke + availke ! Keep running sum of KE

if (ncount .le. nwrite .and. ilines .le. nlines) then
ilines = ilines + 1
write(6,280) etot,xin,yin,zin,uin,vin,win,iqin,irin,idin
FORMAT (4G15.7/3G15.7,315)

end if

call shower (iqin,etot,xin,yin,zin,uin,vin,win,irin,wtin)

If some energy is deposited inside detector add pulse-height
and efficiency.

if (depe .gt. 0.D0) then
ie=depe/deltae + 1
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if (ie .gt. 50) ie = 50
phs(ie)=phs(ie)+wtin
ph2s(ie)=ph2s(ie)+wtin*wtin
tefs=tefs + wtin
tef2s=tef2s + wtin*wtin
if (depe .ge. ekeinx0.999) then
pefs=pefs +wtin
pef2s=pef2s +wtin
end if
depe = 0.DO
end 1if
do ntype=1,3
do ¥2—1 50
specs(ntype ie)=specs(ntype,ie)+spec(ntype,ie)
spec2s (ntype,ie)=spec2s(ntype,ie)+

* spec(ntype, ie) *spec(ntype,ie)
spec(ntype,ie)=0.D0
end do
end do
ncount = ncount + 1 ! Count total number of actual cases
I _______________________
end do : End of CALL SHOWER loop

call plotxyz(99,0,0,0.D00,0.D0,0.D0,0.D0,0,0.D0)
write(39,fmt="(9’)") ! Set end of batch for CG View

tt=etime(tarray)
tti=tarray(1)
cputime=tt1-tt0
write(6,300) cputime
300 format(’ Elapsed Time (sec)=’,G15.5)

write(6,310) ncount,ncases,totke
310 FORMAT(/ > Ncount=’,I110,’ (actual cases run)’,/,
* > Ncases=’, IlO > (number of cases requested)’,/,

* > TotKE =’,615.5,’ (total KE (MeV) in run)’)

if (totke .le. 0.DO) then
write(6, 320) totke,availke,ncount
320 FORMAT(//,> Stopped in MAIN with TotKE=’,G15.5,/,
* > AvailKE=’,G15.5, /,’ Ncount=’, I10)
sto
end i

tdet=7.62

rdet=3.81

tcov=0.1

rtcov=0.1

tgap=0.5

r%gap =0.5

write(6,330) tdet,rdet,tcov,rtcov,tgap,rtgap
330 FORMAT(/’ Detector length=’,G15.5,’ cm’/
> Detector radius=’,G15.5,’ cm’/
Al cover thickness=’,G10.2,’ cm’/
Al cover side thickness=’,G10.2,’ cm’/
Front gap =’,G10.2,’ cm’/’ Side gap =’,G10.2,’ cm’/)

write(6,340) ekein
340 FORMAT(’ Results for ’,G15.5,’MeV photon’/)

* %X %X ¥

avpe = pefs/ncount
pef2s=pef2s/ncount

sigpe= dsqrt((gest avpexavpe) /ncount)
avpe = avpex100
sigpe = s1gpe*100 0
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350

360

370

380

390

400

write(6,350) avpe,sigpe
FORMAT(’ Peak efficiency =’,G11.4,’+-’,G9.2,’ %)

avte = tefs/ncount

tef2s = tef2s/ncount

sigte = dsqrt((tef2s-avtexavte)/ncount)

avte = avtex100.0

sigte = sigtex100.0

write(6,360) avte,sigte

FORMAT(’ Total efficiency =’,G11.4,’+-7,G9.2,’ %)

write(6,370)
FORMAT(/’ Pulse height distribution ’)
do ie=1,50

elow=deltaex(ie-1)

eup=deltaex*ie

if (elow .gt. ekein ) go to 390

avph = phs(ie)/ncount

ph2s (ie)=ph2s(ie) /ncount

sigph=dsqrt ((ph2s(ie)-avph*avph) /ncount)

avph = avph/deltae

sigph= sigph/deltae

write(6,380) eup,avph,sigph

FORMAT(’ E (upper-edge --’,G10.4,’ MeV )=’,G15.5,’+-’,G15.5,

* > counts/MeV/incident’);
end do

continue

write(6,400)
FORMAT(/’ Particle spectrum crossing the detector plane’/

* 30X, ’particles/MeV/source photon’/

* > Upper energy’,11X,’ Gamma’,18X,’ Electron’,
* 14X,’ Positron’)

do ie=1,50

elow=deltae*(ie-1)
eup=deltaex*ie
if (elow .gt. ekein ) go to 420

avspg = specs(l,ie)/ncount
spec2s(1,ie)=spec2s(1l,ie)/ncount

sigspg=dsqrt ((spec2s(1,ie)-avspg*avspg) /ncount)
avspg=avspg/deltae

sigspg= sigspg/deltae

avspe = specs(2,ie)/ncount
spec2s(2,ie)=spec2s(2,ie) /ncount

sigspe=dsqrt ((spec2s(2,ie)-avspe*avspe) /ncount)
avspe= avspe/deltae

sigspe= sigspe/deltae

avspp = specs(3,ie)/ncount
spec2s(3,ie)=spec2s(3,ie) /ncount
sigspp=dsqrt ((spec2s(3,ie)-avspp*avspp)/ncount)
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avspp= avspp/deltae
sigspp= sigspp/deltae

write(6,410) eup,avspg,sigspg,avspe,sigspe,avspp,sigspp

410 FORMAT(G10.5,° MeV--’,3(G12.5,’+-7,G12.5))
end do

420 continue

nlist=1

call ecnsvi(nlist,nreg,totke)
call ntally(nlist,nreg)

call counters_out(1)

! Version:  080708-1600
! Reference: SLAC-265 (p.19-20, Appendix 2)

123456789 123456789 | 123456789 | 123456789 | 123456789 | 123456789 | 123456789 | 12

I A AUSGAB to:
1

1) Score energy deposition

3) Print out particle transport information

I
! 2) Score particle information enter to detector from outside
!
!

4) call plotxyz if imode=0

subroutine ausgab(iarg)

implicit none

include ’include/egs5_h.f’ ! Main EGS "header" file

include ’include/egs5_epcont.f’ ! COMMONs required by EGS5 code

include ’include/egsb5_misc.f’
include ’include/egs5_stack.f’
include ’include/egs5_useful.f’

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

include ’auxcommons/etalyl.f’ ! Auxiliary-code COMMONs

include ’auxcommons/lines.f’
include ’auxcommons/ntalyl.f’

include ’auxcommons/watch.f’

common/totals/ ! Variables to score

* de e,deltae,sEeC(S,SO),maxpict
real*8 depe,deltae,spec
integer maxpict

integer
* jarg

realx*8
* edepwt

integer
* ie,iql,irl,ntype

! Arguments

! Local variables
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irl = ir(ap)
iql = iq(ap)
edepwt = edep*wt (np)

if (iarg .1lt. 5) then
esum(iql+2,irl,iarg+l) = esum(iql+2,irl,iarg+l) + edepwt
nsum(iql+2,irl,iarg+1) = nsum(iql+2,irl,iarg+l) + 1

end if

if (med(irl). eq. 1) then
depe = depe + edepwt

if (irl .ne. irold .and. iarg .eq. 0) then
if (iql .eq. 0) then ! photon
ntype=1
ie = e(np)/deltae +1
if(ie .gt. 50) ie = 50
elseif (iql .eq. -1) then ! electron
ntype=2
ie = (e(np) - RM)/deltae +1
if(ie .gt. 50) ie = 50
else ! positron
ntype=3
ie = (e(np) - RM)/deltae +1
if(ie .gt. 50) ie = 50
end if
spec(ntype,ie) = spec(ntype,ie) + wt(np)
end if
end if

if (ncount .le. nwrite .and. ilines .le. nlines) then
ilines = ilines + 1
write(6,100) e(np),x(np),y(np),z(np),ulnp),v(np),w(np),
* iql,irl,iarg
100 FORMAT (4G15.7/3G15.7,315)
end if

if (ncount.le.maxpict) then
call plotxyz(iarg,np,iq(ap),x(np),y(up),z(np),e(np),ir(np),

* wt (np))
end if

return
end

ittt et last line of ausgab.f----—------—--—--—-————-
ettt howfar.f---------—-——-- - -

! Version: 070627-1600

! Reference: T. Torii and T. Sugita, "Development of PRESTA-CG

! Incorporating Combinatorial Geometry in EGS4/PRESTA", JNC TN1410 2002-201,
! Japan Nuclear Cycle Development Institute (2002).

! Improved version is provided by T. Sugita. 7/27/2004

123456789 123456789 | 123456789 | 123456789 | 123456789 | 123456789 | 123456789 | 12

Appendix 1-10



subroutine howfar
implicit none

include ’include/egs5_h.f’ ! Main EGS "header" file
include ’include/egs5_epcont.f’ ! COMMONs required by EGS5 code
include ’include/egs5_stack.f’

include ’auxcommons/geom_common.f’ ! geom-common file

integer i,j,jjj,ir_np,nozone,jt{,kno

integer irmear,irnext,irlold,irlfg,itvlfg,ihitcg

double precision Xidd,yidd,zidd,x_np,y_ng,z_n ,U_Np,v_np,w_np
double precision tval,tval(O,tvalOO,tvall0O,tvalmn,delhow
double precision atvaltmp

integer iq_np

ir(np)
iq(np) + 2

ir_np
ig_np

if(ir_np.le.0) then
write(6,*) ’Stopped in howfar with ir(ap) <=0’
stop

end if

if (ir_np.gt.izonin) then
write(6,*) ’Stopped in howfar with ir(np) > izonin’
stop

end if

if (ir_np.EQ.izonin) then
idisc=1
return

end if

tval=1.d+30
itvalm=0

c body check
u_np=u(np)
v_np=v (np)
w_np=w (np)
x_np=x(np)
y-np=y (np)
z_np=z(np)

do i=1,nbbody(ir_np)
nozone=ABS (nbzone (i,ir_np))
jty=itblty(nozone)
kno=itblno (nozone)
c rpp check
if(jty.eq.ityknd (1)) then
if (kno.le.0.or.kno.gt.irppin) go to 190
call rppcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
c sph check
elseif (jty.eq.ityknd(2)) then
if (kno.le.0.or.kno.gt.isphin) go to 190
call sphcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
c rcc check
elseif (jty.eq.ityknd(3)) then
if (kno.le.0.or.kno.gt.irccin) go to 190
call rcccgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
c trc check
elseif (jty.eq.ityknd(4)) then
if (kno.le.0.or.kno.gt.itrcin) go to 190
call trccgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
c tor check
elseif (jty.eq.ityknd(5)) then
if (kno.le.0.or.kno.gt.itorin) go to 190
call torcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)
c rec check
elseif (jty.eq.ityknd(6)) then
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CHkok K

190

310

320

330

9000

if (kno.le.0.or.kno.gt.irecin) go to 190
call reccgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)

ell check
elseif (jty.eq.ityknd(7)) then

if (kno.le.0.or.kno.gt.iellin) go to 190
call ellcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)

wed check
elseif (jty.eq.ityknd(8)) then

if (kno.le.0.or.kno.gt.iwedin) go to 190
call wedcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)

box check
elseif (jty.eq.ityknd(9)) then

if (kno.le.0.or.kno.gt.iboxin) go to 190
call boxcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)

arb check
elseif (jty.eq.ityknd(10)) then

if (kno.le.0.or.kno.gt.iarbin) go to 190
call arbcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)

hex check
elseif(jty.eq.ityknd(11)) then

if (kno.le.0.or.kno.gt.ihexin) go to 190
call hexcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)

haf check
elseif(jty.eq.ityknd(12)) then

if (kno.le.0.or.kno.gt.ihafin) go to 190
call hafcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)

tec check
elseif (jty.eq.ityknd(13)) then

if (kno.le.0.or.kno.gt.itecin) go to 190
call teccgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)

gel check
elseif (jty.eq.ityknd(14)) then

if (kno.le.0.or.kno.gt.igelin) go to 190
call gelcgl(kno,x_np,y_np,z_np,u_np,v_np,w_np)

add new geometry in here

end if
continue
end do

irnear=ir_np

if (itvalm.eq.0) then
tvalO=cgepsl
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
continue

if (x_np.ne.xidd.or.y_np.ne.yidd.or.z_np.ne.zidd) goto 320

tvalO=tvalO*10.d0
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
go to 31

continue

write(*,*) ’srzone:1’

call srzone(xidd,yidd,zidd,iq_np,ir_np,irnext)

if (irnext.ne.ir_np) then
tval=0.0d0
irnear=irnext
else
tval00=0.0d0
tvall0=10.0d0*tval0
irlold=ir_np
irlfg=0
continue
if (irlfg.eq.1) go to 340
tval00=tvalOO+tvallO
if (tval00.gt.1.0d+06) then

write(6,9000) iq(ap),ir(np),x(up),y(up),z(np),
& u(np) ,v(np) ,w(np),tval00
format(’ TVALOO ERROR : iq,ir,x,y,z,u,v,w,tval=’,

& 2I3,1P7E12.5)
stop
end if
xidd=x_np+tvalOO*u_np
yidd=y_np+tvalO0*v_np
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340

410

420

425

430

440

zidd=z_np+tvalOO*w_np
call srzold(xidd,yidd,zidd,irlold,irlfg)
go to 330

continue

tval=tvalO0
o j=1,10
x1dd=x_np+tvalOO*u_np
yidd=y_np+tvalQ0*v_np
zidd=z_np+tvalOO0*w_np
write(*,%) ’srzone:2’
call srzone(xidd,yidd,zidd,iq_np,irlold,irnext)
if (irnext.ne.irlold) then
tval=tvalO0
irnear=irnext
end if
tvalO0=tvalOO-tvalO
end do
if (ir_np.eq.irnear) then
write(0,*) ’ir(ap),tval=’,ir_np,tval
end if

end if
else
do j=1,itvalm-1

do i=j+1,itvalm
if(atval(i).lt.atval(j)) then
atvaltmp=atval(i)
atval(i)=atval(j)

atval(j)=atvaltmp
endif
enddo

enddo

itvlfg=0
tvalmn=tval

do jjj=1,itvalm

if (tvalmn.gt.atval(jjj)) then
tvalmn=atval(jjj)
end if
delhow=cgeps2
tvalO=atval(jj 8)+de1how
xidd=x_np+tvalO*u_np
yidd=y_ np+tva10*v_np
zidd=z_np+tvalO*w_np
continue
if(x_np.ne.xidd.or.y_np.ne.yidd.or.z_np.ne.zidd) go to 420
delhow=delhow*10.d0
tvalO= atva1(3i5)+delhow
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z_np+tvalO*w_np
go to 410
continue
write(x,*) ’srzone:3’
call srzone(x1dd yidd,zidd,iq_np,ir np,1rnext)
if ((irnext.ne.ir_np.or. atval(JJJ) ge.1l.).and.
tval.gt.atval(jjj)) THEN
tval=atval(jjj)
irnear= 1rnext

1tv1f§
oto 425

end do
continue
if (itvlfg.eq.0) then

tvalO=cgmnst

xidd=x_np+tvalO*u_np

yidd=y_np+tvalO*v_np

zidd=z_np+tvalO*w_np

contlnue

if(x n8 .ne.xidd.or.y_np.ne.yidd.or.z_np.ne.zidd) go to 440
tvalO0=tvalO0*10.d0
xidd=x_np+tvalO*u_np
yidd=y_np+tvalO*v_np
zidd=z n8+tva10*w_np
go to

continue

if (tvalmn. %t .tvalO) then
tval=tva

else
tval=tvalO
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end if
end if
end if
ihitcg=0
if (tval.le.ustep) then
ustep=tval
ihitcg=1
end if
if (ihitcg.eq.1) THEN
if (irnear.eq.0) THEN
write(6,9200) iq(np),ir(np),x(up),y(np),z(np),
& u(np) ,v(np) ,w(np) ,tval
9200 format (’ T¥AL ERROR : iq,ir,x,y,z,u,v,w,tval=’,2I3,1P7E12.5)
idisc=
itverr=itverr+l
if (itverr.ge.100) then
sto
end i
return
end if
irnew=irnear
if (irnew.ne.ir_np) then
call rstnxt(iq_np,ir_np,irnew)
endif
end if
return
end
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