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1. 000000000 uerzonal.fO OO

uerznal.f0 OD0OODO0ODO0O0OAIDODOOODO NalDOOODOOOODOOOO0ODOODOOOOOO0OO

1 l 1.33 MeV ~ O
> R
4 3 2 Al cover 3 4
7 6 5 Gap 6 7 000 Ouecnaidp.mor OO 0O
Bl | 9| 8 Naldetector | 9 | 10 2,3,4,7,10,13 - Al
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1. 0000
e DO IDDDODOOUOUIOOD 400000000O0O00O
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2. 000000

o JOUDDODODOODOO

o OO DODODDDODODO
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e JOUOOODOOODOO

e D DOD
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2. 0000000 oo

21. 00000000

2.1.1. include 000D0O00: egshOOFortranO0 00000000 Oegsh00 00000
goooboobobooobobobooobbobbobbogbDobobD0oUn parameter0 000 O
include OO UO0O0O0O00O0OO0DDOO0O0O000commonJ 00000000 includedd 00U
oooooo

egsh0 O Oegsh 00O O0OOD0 include 00000000 Oegs0 0000 DOOO included O
oot oboobDobooDobobDoo o
include 0000 000D00D0O0O0O00OO0O00ODOODOODOODOOODODO Ouserdir0000O00
OooooobDDbOOduwerauxcommonJ 000000000000 0O0O0O0ODOO0ODODOOODOOO
gpooox

D000 OMortran OO D0O0O000D0O0DO0O0O00D0DOO0O0O0O0O0000EGS400000000O0O
O0000000000000000000000000 Oegsh0 000000000 Degsb.0/include/egs5_h.f
00000000000 Ouser_dir/user_auxcommons/aux_h.f0 0 0 parameter 000000000
gooog
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*D00000D00egs5run OO0 O0OOD0OO0DO0OODO



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

include ’include/egsb5_edge.f’
include ’include/egsb_media.f’
include ’include/egs5_misc.f’
include ’include/egsb_switches.f’
include ’include/egs5_uphiot.f’
include ’include/egsb_useful.f’
include ’include/randomm.f’

include ’include/egs5h.f> 0000000000 OCODODODO common OO OO0 include
000000000000 0000000O0000oooooooot

ooobooboboooooboboooobboboooobooboobooboooooooboboboooo
U include 00O 00O

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

include ’user_auxcommons/cyldta.f’
include ’user_auxcommons/edata.f’
include ’user_auxcommons/etalyl.f’

include ’user_auxcommons/georz.f’

include ’user_auxcommons/instuf.f’
include ’user_auxcommons/lines.f’
include ’user_auxcommons/pladta.f’
include ’user_auxcommons/watch.f’

UOOetaly2.f000 egsh DU OO0 OOOOO common OO O
include ’auxcommons/etaly2.f’ ! Added SJW for energy balance

gooooboboooboddl comenJOUOOOODOO

common/totals/ ! Variables to score
* depe,deltae,spg(1,50),spe(1,50),spp(1,50)
real*8 depe,deltae,spg,spe,spp

Jo0bD0oD0O00000d0dUimplicit none OO0 0ODOOO0O0OOOODOODOOOOODDOODO
gogboboobobooobobobooooooon

2.1.2. openll: UOU0O0OUO0OO0O0O0OUO0O0OO0ODODODOO openUDegsh U UpegsUU DD
oboobooboboobbO0bbio0b00pegsD000O0O0OOOODODO 7260 Oclose OO0
U000 DO000000000 open 0000 Opegs 000 UO0OO0open O O0OODOOODOODO
gooobbooobo -26000000000000

open(UNIT= 4,FILE=’egs5job.inp’,STATUS="0ld’)
open(UNIT= 6,FILE=’egs5job.out6’ ,STATUS=’unknown’)

2.1.3. subroutine getrz [ call: 00 0200 subroutinecall 000000000000
000000 counter 00 0000000000000 0OO2000 getrz(OOODOOOOOOOO
O000000)00egsh 000000000 DODOOOOUDODOOgetrz00O0OO0OOODODODODOO

goooobogoboobooogoobbbobboooboboobobbobobbobobobbooo
0000000000 Dpegs 00 D00 Osubroutine hatchd call 0000000 ODODDODODOO0O
gooobooooooooboooboboboboobbboooboboobDoboboogo
goooobgooobobobo40bbobbogbbbobobobbob oo™

'EGs40 COMINDOODODODOODOOOOO



2.1.4. JUOOODOOODODDOOOOOODOOO:  uain=svin=win=0.0OOODOUODDOODODO
gbooboooooogg

googboobooboooboboboobbooboboooobboobooooobboo
gooboooboobobobobboobobooobbooooobbboooogbboobbobog
000000000000 (nbatch) 0000 0000000 (ncases) 00000 O0DOOOOOO
goboobobobooobobooboooboooobobobooboobo

ndet=1

isot=0 ! monodirectional
if (uin+vin+win.eq.0.0) isot=1

! Energy bin width
deltae=ekein / 50

! Zero the variables
depe=0.D0
pef=0.D0
tef=0.D0
do j=1,50
ph(j)=0.DO
do nd=1,ndet
spg(nd, j)=0.DO0
spe(nd, j)=0.D0
spp(nd, j)=0.D0
end do
end do

! Set number of batch and histories per batch

nbatch = 50
ncaspb = ncases / nbatch
nofbat = 0

2.15. 0D0O0O0O: DOO0O0O0OO Oncaspb0 000000 subroutine shower [J call O
000000000 000000 (mbatech) 00000000000 OOOOOOO 400000
gooobooboooogn

goobbogdoNaIlDOoooooooooobooboobogbbboobbobooo o
00000000000 00000000000O0 Y% o000 oo0o0b00oUoooooooo
gooboooooboooboooboboobgobboboooboooooo

OOob0dD0Oncaspp 0000 boboboooooboonooon

do nofbat=1,nbatch | Start of batch -loop
do icases=1,ncaspb ! Start of CALL SHOWER loop

eparte = 0.d0 ! Initialize some energy-balance
epartd = 0.d0 ! tallying parameters (SJW)
if (isamp .eq. 0) then ! Monoenergetic case



ekin = ekein
wtin = 1.0
else if (isamp .eq. 1) then ! Sample discrete energy from CDF
call randomset(rnnow)
i=0
110 continue
i=1+1

if(ecdf (i) .le. rnnow) go to 110
ekin = ebin(i)
wtin = 1.0

else if (isamp .eq. 2) then ! Sample DIRECTLY from CDF
call edistr(ekin)
wtin = 1.0

else if (isamp .eq. 3) then ! Sample UNIFORMLY on energy
call randomset(rnnow) ! interval and WEIGHT
ekin = esaml + rnnow*delsam
isam = 0

120 continue

isam = isam + 1
if (ekin .1t. ebin(isam)) go to 130

go to 120
130 continue
wtin = epdf(isam)
end if

wtsum = wtsum + wtin ! Keep running sum of weights
etot = ekin + iabs(iqin)*RM ! Incident total energy (MeV)
availke = etot + iqin*RM ! Available K.E. (MeV) in system
totke = totke + availke ! Keep running sum of KE
if (isot.eq.1.0) then ! Sample isotropically (forward only).

call randomset(rnnow)

win = 1.DO - rnnow
vin = sqrt(1.D0 - win*win)
end if

if (ncount .le. nwrite .and. ilines .le. nlines) then
ilines = ilines + 1
write(6,140) etot,xin,yin,zin,uin,vin,win,iqin,irin,idin
140 FORMAT (4G15.7/3G15.7,315)
end if

! Added for energy balance tests (SJW)
if (DABS(eparte + epartd - ekin)/ekin .gt. 1.d-10) then
write(6,150) icases, eparte, epartd
150 gQ?MAT(’Error on # ’,16,’ Escape = ’,F9.5,’ Deposit = ’,F9.5)
endi

! 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) 1ie = 50O
ph(ie)=ph(ie)+wtin
tef=tef + wtin
if(depe .ge. ekinx0.999) pef=pef +wtin

depe = 0.DO
end if
ncount = ncount + 1 ! Count total number of actual cases



if (iwatch .gt. 0) call swatch(-1,iwatch)

end do ! End of CALL SHOWER loop

! Calculate average value for this BATCH
do ie=1,50
phpb(ie,nofbat) = ph(ie) /ncaspb
ph(ie)=0.DO
end do
pefpb(nofbat)=pef / ncaspb
tefpb(nofbat)=tef /ncaspb
pef=0.D0
tef=0.D0
do nd=1,ndet
do ie=1,50
spgpb(nd,ie,nofbat)=spg(nd,ie)/ncaspb !'photon spectrum
spepb(nd,ie,nofbat)=spe(nd,ie)/ncaspb 'electron spectrum
spppb(nd,ie,nofbat)=spp(nd,ie)/ncaspb !positron spectrum
spg(nd,ie)=0.DO
spe(nd,ie)=0.D0
spp(nd,ie)=0.D0

end do
end do
|
end do ! End of batch loop
| e
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gogoboooooooogd

e JOUOUDDOO NDOUODO
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avpe = 0.DO
desci2 = 0.D0
do j = 1, nbatch
avpe = avpe + pefpb(j)/nbatch
desci2 = desci2 + pefpb(j)*pefpb(j)/nbatch
end do
sigpe = sqrt((desci2 - avpe*avpe)/(nbatch-1))
avpe = avpex100.0
sigpe = sigpe*100.0
write(6,210) avpe,sigpe
210 FORMAT(® Peak efficiency =’,G15.5,°+-’,G15.5,” %)

=1

avte = 0.DO

desci2

do j =
avte
desci

end do

sigte = sqrt((desci2 - avte*avte)/(nbatch-1))

avte = avtex100.0

sigte = sigtex100.0

write(6,220) avte,sigte

220 FORMAT(® Total efficiency =’,G15.5,°+-’,G15.5,% %’)

avte + tefpb(j)/nbatch
= desci2 + tefpb(j)*tefpb(j)/nbatch

NI

write(6,230)
230  FORMAT(/’ Pulse height distribution ’)
do ie=1,50
elow=deltaex(ie-1)
eup=deltaex*ie
if (elow .gt. ekein ) go to 990

avph = 0.DO
desci2 = 0.D0
do j =1,
avph = avph + phpb(ie,j)/nbatch
desci2 = desci2 + phpb(ie,j)*phpb(ie,j)/nbatch
end do
sigph = sqrt((desci2 - avph*avph)/(nbatch-1))
avph = avph/deltae
sigph= sigph/deltae
write(6,240) eup,avph,sigph
240 FORMAT(’ E (upper-edge --’,G10.4,’ MeV )=’,G15.5,’+-’,G15.5,
* > counts/MeV/incident’);
end do

990 continue

000000000 O0ONalDOODOODODODOOO0000ODODO00DO0ODODO000 FSODOOOOO
good



2.2.

subroutine getrzl

getrz JOODOODOODOOODODODDODOODOODDODOODODODODDODODOOODODODOD

od
RN

gooooobboobobooogoboboboobobobobbooboogbDogoobUoLD 40O ™
00000 Opegs0 00D O0OODO subroutine hatch call JOOOODDODODOOOODO

goob40000000000O00DDbOODbDObDOO

—_

B T AT

10.
11.
12.

13.

14.
15.

16.
17.

18.

Record 1 : DOOOODO (8000)

Record 2 : D OOO0OOO (nmed)

Record 3: 000024 00000000pegs 00000000 O0ODOOODOO
Record 4 : 0000 (neyl) DD OO0 (nplan) 00O

Record 5: DO0O0DO (cyrad) 000000000100 100000000
Record 6 : OO0 Z-000000 (zpl)DOOOODO 100 100000000
Record 7: Z-000000000000000 (medtmp)00 O Oecut, peut OO

Record 7a : Record 70 Omedtmp # 0 D0 00000000000 COCOOOOOODO(O:
off, 1:omn)

ipeangsw Switches for PE-angle sampling

iedgesw K & L-edge fluorescence

iraysw Rayleigh scattering

ipolarsw  Linearly-polarized photon scattering

incohrsw S /7 rejection

iprofrsw  Doppler broadening

mpacrsw  electron impact ionization

. Record 8 : 0000 O0O00O0O (nzbin, nrbin000)00000000 Oecut, pcut0 00

nzbin=0 means end of exception.
Record 9: DOOO0DOO0OO (xin, yin, zin)
Record 10 : OO0 DOOOOOOODOOOO

Record 11 : DODOO0DOOOO (ui, vi, wi)
ui=vi=wi=0 O OO ODOOOO

Record 12 : 0 00 random number seed(ixx, jxx) 0 0 O O
ixx =0,000Oixx= 1234570 Ojxx = 0, 000 Ojxx= 65432100000 0

Record 13 : 000 OO0 (ncases) DO OO

Record 14: 000000000000 (ekein:MeV),00 (iqin) D0 00000000 (isamp)
gooo

isamp=00 00 Disamp=000000000O00samp=10000 000000 O0OODODOO
O00db000isamp=200000000000000000O0O0Osamp=30000 OO
O000000000000000000D000D00000D00000isamp 000000
goboooogoobooog

Record 14a : DOO0O00OO00O0OOO (isamp > 100)

Record 14b: 000000000000 (ebin(i) 0000000000 (epdf(i))0000
00000000.00000000000000

Record 15: 0000000000000 O0OO (iwatchyOOOO

iwatch=0:0 0000000 DOiwatch= 1:00000000000
iwatch=2:000000000000



19. Record 16 : 0O OO (ibrdst) DO OO OO0 (iprdst) 000000000 OOOODOOOO
O00000o0oooooog (ibrsplnbrspl) DO 00O
ibrdst=0 OO0O00O0O0OO0OOOO (0=m/E)000
ibrdst=1 0O0O0O0O0O00O00O000O0O (recommended)
iprdst=0 OO0O0O00O0O00OO0OO0O (#=m/F)00O0O
iprdst=1 000D OO Olow-order distribution 0 O O
iprdst=2 000000000000 OOCOODDOO
ibrspl=0 OO0 O0O0OO0O0O0DOOOOO
ibrspl=1 nbrspl D00 00O0ODO0O

20. Record 17: 00000000000 OOO (estepe,estepe2) 000

2.3. Subroutine ausgab

AUusGABO DO oboobooobbobobboboobuooooobbbooooboo
O00Oincluide D000 O0D0O00D0OO0O0ODOODODODODO

iwatchJO00oooooooobooobooobobooooobooooooooobuooDog
googoooo

iarg <S5 000000DOO0OO0100DOD0ODLODODOODODODOOODODOODO0ODOOOO

RN 1(Nal) gbobooobooboobobobboooobooobooboboo
ggoo gbooobobobooooood
good

OO

iql = iq(np)
edepwt = edep*wt(np)

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

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

! added SJW for particle by particle energy balance
if(irl.eq.1) then
eparte = eparte + edepwt
else
epartd = epartd + edepwt
endif
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
ie = e(np)/deltae +1
if(ie .gt. 50) ie = 50
spg(l,ie) = spg(l,ie) + wt(np)

elseif (iql .eq. -1) then ! electron
ie = (e(np) - RM)/deltae +1
if(ie .gt. 50) ie = 50
spe(l,ie) = spe(l,ie) + wt(np)

else ! positron



ie = (e(np) - RM)/deltae +1
if(ie .gt. 50) ie = 50
spp(1l,ie) = spp(l,ie) + wt(np)
end if
end if
end if

if (ncount .le. nwrite .and. ilines .le. nlines) then
ilines = ilines + 1
write(6,101) e(np),x(np),y(np),z(up),ulnp),vinp),wlnp),
* iql,irl,iarg
101 FORMAT(4G15.7/3G15.7,315)
end if
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return

end

2.4. subroutine howfar

howfar OO OO
ogooooooon
OooOooooon

OO0 00 Ohowfar
oooooood

ucrz_nal.fO O



3. gogg

3. 000000ONalODD0O0DO
googobobogobooobooooooboobbobbobobog
1.0000Cs-1370000000000 (0.662MeV)D OO OO
2.0000Co-6000001.117TMeVDO 1.332MeVO 00O OO0ODOOODODODOO0O
3. Co-600000D000DODODDOOODOD 20000
4. Cs-1370 000000000 (Z00)000000000O0O0OOOOOOUDOOOODOOO

32. 000000Ge0D0O0O0O0O

O0000Ge0 000D ODOOOOOO NaIOOCs-13700000000000000000
ooooo

subsection 0000000000000 OOOOOO20°01000000000Cs-1370000
00000000000 00000000000000000003000000 30000000
00000000000 1lmmO AlDOODOOOOOOO

000 WO (33.97¢V/pair) 000000000 10000000000000 (Coulomb/source)
000000000001.602x 1071°C/e 0000

10



4. DDOOOO0OOOO

41. 00000

1.

137

source

ucrzmnai.datal 35000 ekinin0O OO 0.6620 0000 O

ucrzmai.datalJ 00O O00OUegshrun 00000000 40000000000

ggd
gobobobooooobggd

2. 80Co source

3.

gd

ucrzmai.datall 35000 isamp 1000000

oooooOoao
1.117, 1.0 discrete energy 1
1.332, 1.0, discrete energy 2
0.0, 0.0, end of set energy
oooooao

ucrzmnai.datall
Oooooooog

Uo0oobbobDObegshrun 000000000 4000000000
goooooo

200 Nal

gboooboooooboob 1300 4000000b0b0DD 15940 1644000
goo

ucrzmai.data [
O0Oooooooo

ododddUegshrun 0000 40000000 O
gooobgg

4. Point isotropic source

ucrzmnai.datall 32000 wil OO 000035000 ekininO OO 0.6620 0000 O
goo

ucrzmnai.datall
Oooooooog

Uo0oobbobDObegshrun 000000000 4000000000
goooooo

42. 00000

l.ucrzmai.inp0 10000 13000 NalODODDOODDOOODOO GeODDOOODODODODO
gobogoooobooooon

2.

ELEM

&INP TAPRIM=1,EFRACH=0.05,EFRACL=0.20,

TRAYL=1,IBOUND=0,INCOH=0,ICPROF=0,IMPACT=0 /END
GE

GE-TAPRIM

GE
ENER

&INP AE=0.521,AP=0.0100,UE=2.511,UP=2.0 /END

TEST

&INP /END

PWLF

&INP /END

DECK

&INP /END

gooood

ucrz

mai.datal 3000 NAI-IAPRIMO GE-IAPRIMO 035000 ekininO OO 0.6620 0

goodg

3. ucxyz_phantom.data0 0O OO0 D000 egshrun OO OO DOOOO 4000000000
ooogoboooooboogoo

11



4.3. 00000
1. ucrzmai.f 0000

e J00DO0DOODOODOOOODODDOOODDOOOO depepb(50)00DOODO
o JUDUIDUDUODOODUOCODLOLULOLDOUUOULODLODOLOUDUDDDLDODOUOOUDLOOO

tdet=pcoord(3,3) - pcoord(3,3)
rdet=cyrad(1)
tcov=pcoord(3,2) - pcoord(3,1)
rtcov=cyrad(2) - cyrad(1l)
write(6,190) tdet,rdet,tcov,rtcov

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

* > Detector radius=’,G15.5,’ cm’/
* > Al cover thickness=’,G10.2,’ cm’/
* > Al cover side thickness=’,G10.2,’ cm’/)

00000oo0oooo FSpbOoO0O00O00O00O0ooooooooDon

oo
oo
OO
o
OO
OO
o

avab = 0.DO
desci2 = 0.DO
do j = 1, nbatch
avab = avab + depepb(j)/nbatch
desci2 = desci2 + depepb(j)*depepb(j)/nbatch
end do
sigab = sqrt((desci2 - avab*avab)/(nbatch-1))
write(6,210) avab,sigab
210  FORMAT(’ Absorbed energy in air =’,G15.5,’+-’,G15.5,’ MeV/photon’)
avab = avab /33.97D-6 *1.602D-19
sigab= sigab /33.97D-6 *1.602D-19
write(6,215) avab,sigab
215  FORMAT(® Output current =’,G15.5,’+-’,G15.5,’ C/photon’)

0000 avab,sigav U0 D DOO0O0OO real*xs 00000
2.0000400000000000000O00DOO

0.622 MeV photon on Air ionization chamber

2 nmed
AIR-AT-NTP-IAPRIM media(j,1) (24A1)
AL-TAPRIM media(j,2) (24A1)
2 4 ncyl, nplan
3.81 cyrad(cm) for i=1,ncyl
3.91
0.0 tpl (cm) for i=1,nplan
0.1
7.72
7.82
2 0. 0.561 0.0 med,rho,ecut,pcut for zbin 1
1 1 0 0 0 0 0 peang,edge,ray,pola,incoh,prof,impac
1 0. 0.561 0.0 med,rho,ecut,pcut for zbin 2
1 1 0 0 0 0 0 peang,edge,ray,pola,incoh,prof,impac
2 0. 0.561 0.0 med,rho,ecut,pcut for zbin 3
1 1 0 0 0 0 0 peang edge ray,pola,incoh,prof,impac
2 2 2 0. 0.561 .0 exception
1 1 0 0 0 0 0 peang edge,ray,pola,incoh,prof, impac
0, 0, 0, 0., 0. 0.0 end of exception
0.0 0.0 0.0 xin ,yin,zin
2 irin
0.0 0.0 1.0 ui, vi, wi
0 0 ixx, jxx
100000 ncases (I10)
0.667 0 0 ekein(mev),iqin,isamp
0 iwatch

12



1 2 0 0 ibrdst,iprdst,ibrspl,nbrspl
0.10 0.20 estepe and estepe2

3. pegs 000D ODOOOOOOOODOO

MIXT

&INP NE=3,RHO= 1.2050E-03,RH0Z= 0.78,0.2103,0.0094,IAPRIM=1,
EFRACH=0.05,EFRACL=0.20,IRAYL=1,IBOUND=0,INCOH=0,
ICPROF=0,IMPACT=0 /END

ATR-AT-NTP-IAPRIM ATR-GAS

N O AR

ENER

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

PWLF

&INP /END

DECK

&INP /END

ELEM

&INP TAPRIM=1,EFRACH=0.05,EFRACL=0.20,
TRAYL=1,IBOUND=0,INCOH=0,ICPROF=0,IMPACT=0 /END

AL-TAPRIM AL

AL

ENER

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

TEST

&INP /END

PWLF

&INP /END

DECK

&INP /END
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Appendix 1 Full listings of ucrz nai.f

1 s sk sk ok sk ok o ok ok sk ok sk ok s ko ok sk sk sksk sk sk sk ok s ok sk skok sk sk ok stk sk ke sk skok sk sk ki sk ok sk sk ok ok ok skok sk sk ok ok ok kokok ok ok ok ok ok
Dok kkokokkokkokkkokokkkokkkokkkkkxkk*x  KEK< High Energy Accelerator Research *

Dakkskoksk ok ok okkokk Rk kR ok kkkkkkkk k- Organization *
%% 11 ¢ T Z _h a 1 kkkkkokkkk *
1 s sk sk ok ok sk ok ok ok sk ok ok sk sk ko ok ok sk sk sk ok sk sk ko okok EGS5.0 USER CODE - 15 Jul 2004/1300 *
1 s sk sk ok ok sk o ok sk sk sk sk sk s ko ok sk sk sk sk sk sk sk sk s ok ok sk sk sk ok skok sk sk sk skok sk sk ki sk ok sk sk ok sk ok ok skok sk sk ok ok ok kokok ok ok ok ok ok
'+ This is a general User Code based on the RZ geometry scheme. *
1 s sk sk ok sk ok o ok sk sk ok sk s ook ok sk sk sk sk sk ok sk ok s ok ok sk sk sk ok skok sk sk sk skok ok sk skok ok sk kol s ok Sk skok sk sk ok ok ok kokok ok ok ok ok ok
! *
! PROGRAMMERS: H. Hirayama *
! Radiation Science Center *
! Applied Science Laboratory *
! KEK, High Energy Accelerator Research Organization *
! 1-1, Oho, Tsukuba, Ibaraki, 305-0801 *
! Japan *
| *
! E-mail: hideo.hirayama@kek. jp *
! Telephone: +81-29-864-5489 *
! Fax: +81-29-864-1993 *
! Based on ucrtz_sampl4 by Nelson and James. *
| *

0 sk s s oo s ok ook ok ok o ok o s s ok o ok o ok ok s ok ok o ok e sk ok o sk o o s o sk o ok o sk ok s o s ok ok ok ok ko

U s ks s ks s s ook ok ok ok ok o s s ok o ok o ok ok s ok ok o o e s ok ok ok sk o o s o sk o ok o sk ok s ok ok ok ok ko

! The ucrz_nai3.f User Code requires a data-input file *
(e.g., ucrz_nai3.data) that is read by subroutine getrz (with

instructions in its header). The following shows the geometry for
ucrz_nai3.data.

This user code corresponds to ucnai3.mor for egs4.
kb koo b ko ok R ok K R K oK ok K kK o

R +-————- +--——-4.41 cm cyl-3
| AL | A1 | &1 | a1 |
e e +---4.31 cyl-2
| A1 | Gapl Gap |Quartzl|
i +-——- +---3.81 cyl-1
I I I I I
| A1 | Gap| NaI |Quartz]|
1.33 MeV | | | I I
—=———————=>4———t————t—————— F+——— m——————— > 7
photons 0 0.1 0.6 8.22 8.72 cm
plane-1 plane-3 plane-5
plane-2 plane-4

HOX K K KKK XK R KK KR KKK KK KR KK X KKK

i
1 sk sk ok sk ok sk ok sk ok sk ok sk ok sk ook o o sk o sk ok sk ok o ok ok sk ok sk ok ok ok sk sk ok ok ook sk sk ok o ko ok ok ok ok ok ok ok ok
123456789 123456789 123456789 123456789 | 123456789| 123456789 12345678912

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

include ’include/egsb5_edge.f’
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’
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include ’user_auxcommons/aux_h.f’ ! Auxiliary-code '"header'" file

include ’user_auxcommons/cyldta.f’

include ’user_auxcommons/edata.f’
include ’user_auxcommons/etalyl.f’

include ’user_auxcommons/georz.f’

include ’user_auxcommons/instuf.f’
include ’user_auxcommons/lines.f’
include ’user_auxcommons/pladta.f’

include ’user_auxcommons/watch.f’
include ’auxcommons/etaly2.f’ ! Added SJW for energy balance

common/totals/ ! Variables to score
* depe,deltae,spg(1,50),spe(1,50),spp(1,50)
real*8 depe,deltae,spg,spe,spp

integer nreg

real*8 ! Local variables
* availke,avpe,avph,avspe,avspg,avspp,avte,ekin,etot,

* desci2,pef,rnnow,sigpe,sigph,sigspe,sigspg,sigspp,

* sigte,tef,totke,wtin,wtsum

real*8
* ph(50),phpb(50,50),spgpb(1,50,50),spepb(1,50,50),
* spppb(1,50,50),pefpb(50),tefpb(50)

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

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

integer
* 1,icases,idin,ie,imed,ireg,isam,isot,
* j,k,n,nbatch,ncaspb,nd,ndet,nlist,nofbat

open(UNIT= 4,FILE="egsbjob.inp’,STATUS=01d’)
open(UNIT= 6,FILE="egs5job.out6’,STATUS=’unknown’)

call counters_out(0)

call getrz(nreg)

ncount = 0
ilines = 0
nwrite = 10
nlines = 10
idin = -1
totke = 0.
wtsum = O.

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

write(8,100)
100 FORMAT(//,’ ENERGY/COORDINATES/DIRECTION COSINES/ETC.’,/,
* 6X,’E’,16X, X, 14X,°Y’,14X,°2°/
* 1X.°U’,14X.°V’ 14X, W’ .9X, >1Q’,4X, IR’,3X, ’IARG’,/)

if (iwatch .gt. 0) call swatch(-99,iwatch)

! Set isotropic source flag if uin=vin=win=0
/I V- —
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105

110

120

130

isot=0

! monodirectional

if (uin+vin+win.eq.0.0) then
isot=1
write(68,105)
FORMAT(’ Isotropic source’)

end if

Energy bin width

deltae=ekein / 50

Zero the variables

depe=0.D0

pef=0.D0

tef=0.D0

do j=1,50
ph(j)=0.D0O

do nd=1,ndet
spg(nd, j)=0.D0O

%

e(nd,j)=0.DO

spp(nd, j)=0.D0O
end do

end do

Set number of batch and histories per batch

nbatch
ncaspb
nofbat

50
ncases / nbatch

tt=etime(tarray)

tt0=ta

rray(1)

do nofbat=1,nbatch ! Start of batch -loop

do ica

epar
epar
if

el

el

el

ses=1,ncaspb ! Start of CALL SHOWER loop

te = 0.d0 ! Initialize some energy-balance
td = 0.d0 ! tallying parameters (SJW)

(isamp .eq. 0) then ! Monoenergetic case
ekin = ekein
wtin = 1.0
se if (isamp .eq. 1) then ! Sample discrete energy from CDF
call randomset(rnnow)
i=0
continue
i=1+1
if(ecdf(i) .le. rnnow) go to 110
ekin = ebin(i)

wtin 1.0

se if (isamp .eq. 2) then ! Sample DIRECTLY from CDF
call edistr(ekin)

wtin = 1.0

se if (isamp .eq. 3) then ! Sample UNIFORMLY on energy
call randomset (rnnow) ! interval and WEIGHT

ekin = esaml + rnnow*delsam

isam = 0

continue

isam = isam + 1
if (ekin .1lt. ebin(isam)) go to 130

go to 120
continue
wtin = epdf(isam)
end if
wtsum = wtsum + wtin ! Keep running sum of weights
etot = ekin + iabs(iqin)*RM ! Incident total energy (MeV)
availke = etot + iqin*RM ! Available K.E. (MeV) in system
totke = totke + availke ! Keep running sum of KE
if (isot.eq.1) then ! Sample isotropically.
call randomset (rnnow)
win = 1.D0 - rnnow
uin = sqrt(1.D0 - win*win)
vin = 0.0
end if
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if (ncount .le. nwrite .and. ilines .le. nlines) then
ilines = ilines + 1
write(6,140) etot,xin,yin,zin,uin,vin,win,iqin,irin,idin
FORMAT(4G15.7/3G15.7,3I5)

end if

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

Added for energy balance tests (SJW)
if (DABS(eparte + epartd - ekin)/ekin .gt. 1.d-10) then
write(6,150) icases, eparte, epartd
gQ?MAT(’EIror on # ’,I16,’ Escape = ’,F9.5,’ Deposit = ’,F9.5)
endi

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) die = 50
ph(ie)=ph(ie)+wtin
tef=tef + wtin
if (depe .§e. ekein*0.999) pef=pef +wtin
depe = 0.DO

end 1if

ncount = ncount + 1 ! Count total number of actual cases

if (iwatch .gt. 0) call swatch(-1,iwatch)

end do ! End of CALL SHOWER loop

Calculate average value for this BATCH
do ie=1,50
phpb(ie,nofbat) = ph(ie) /ncaspb
ph(ie)=0.D0
end do
pefpb(nofbat)=pef / ncaspb
tefpb(nofbat)=tef /ncaspb
pef=0.D0
tef=0.D0
do nd=1,ndet
do ie=1,50
spgpb(nd,ie,nofbat)=spg(nd,ie)/ncaspb !photon spectrum
spepb(nd,ie,nofbat)=spe(nd,ie)/ncaspb !'electron spectrum
spppb(nd, ie,nofbat)=spp(nd,ie)/ncaspb !positron spectrum
spg(nd,ie)=0.DO
spe(nd,ie)=0.D0
spp(nd,ie)=0.D0
end do
end do

end do ! End of batch loop

tt=etime(tarray)

tti=tarray(1)

write(8,*) tt1,tt0

cputime=tt1-tt0

write(6,160) cputime

format(’ Elapsed Time (sec)=’,G15.5)

if (iwatch .gt. 0) call swatch(-88,iwatch)
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170

180

190

200

202

204

206

210

220

write(8,170) ncount,ncases,totke,iseedl,iseed?2
FORMAT(//,’ Ncount=’,I10,’ (actual cases run)’,/,

* > Ncases=’,I10,’ (number of cases requested)’,/,
* >’ TotKE =’,G15.5,’ (total KE (MeV) in run)’/
* ’ Last iseedl =’,I12,’, iseed2 =’,I12)

if (totke .le. 0.D0O) then
write(8,180) totke,availke,ncount
FORMAT(//,’ Stopped in MAIN with TotKE=’,G15.5,/,
* > AvailKE=’,G15.5, /,’ Ncount=’,I10)
stop
end if

tdet=pcoord(3,4) - pcoord(3,3)

rdet=cyrad(1)

tcov=pcoord(3,2) - pcoord(3,1)
rtcov=cyrad(3) - cyrad(2)

tgap=pcoord(3,3) - pcoord(3,2)
rtgap=cyrad(2) - cyrad(1)

write(6,190) tdet,rdet,tcov,rtcov,tgap,rtgap
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’/)

* ¥ K K

if (isamp.eq.0) then
write(6,200) ekin
FORMAT(’ Results for ’,G15.5,’MeV photon’/)
else if (isamp.eq.1) then
write(6,202) ekein
FORMAT(’ Source eneygy is sampled from discrete ons.’/
* > Higest energy is ’,G15.5,’MeV’/)
else if (isamp.eq.2) then
write(6,204)
1FORMAT(’ Source eneygy is sampled DIRECTLY from CDF’/)
else

write(6,206)

FORMAT(’ Source eneygy is sampled UNIFORMLY on energy interval’/
* > and use Weight’/)
end if

avpe = 0.D0O
desci2 = 0.D0
do j = 1, nbatch
avpe = avpe + pefpb(j)/nbatch
desci2 = desci2 + pefpb(j)*pefpb(j)/nbatch
end do
sigpe = sqrt((desci2 - avpe*avpe)/(nbatch-1))
avpe = avpe*100.0
sigpe = sigpe*100.0
write(6,210) avpe,sigpe
FORMAT(’ Peak efficiency =’,G15.5,’+-’,G15.5,” %’)

1=l

avte = 0.DO

desci2 = 0.D0

do j = 1, nbatch

avte = avte + tefpb(j)/mbatch

desci2 = desci2 + tefpb(j)*tefpb(j)/nbatch
end do

sigte = sqrt((desci2 - avte*avte)/(nbatch-1))
avte = avte*100.0

sigte = sigte*100.0

write(6,220) avte,sigte

FORMAT(’ Total efficiency =’,G15.5,’+-’,G15.5,7 %’)

Appendix 1-5



230

240

990

250

write(68,230)
FORMAT(/’ Pulse height distribution ’)
do ie=1,50

elow=deltae*(ie-1)

eup=deltaex*ie

if (elow .gt. ekein ) go to 990

avph = 0.D0O
desci2 = 0.D0
do j = 1, nbatch
avph = avph + phpb(ie,j)/nbatch
= desci2 + phpb(ie,j)*phpb(ie,j)/nbatch

sigph = sqrt((desci2 - avph*avph)/(nbatch-1))
avph = avph/deltae

sigph= sigph/deltae

write(6,240) eup,avph,sigph

FORMAT(’ E (upper-edge —-’,G10.4,’ MeV )=’,G15.5,’+-’,G15.5,
* > counts/MeV/incident’);

end do

continue

write(68,250)
FORMAT(/’ Particle spectrum crossing the detector plane’/

* 30X, ’particles/MeV/source photon’/
* > Upper energy’,11X,’ Gamma’,18X,’ Electron’,
* 14X,’ Positron’)

do nd=1,ndet
do ie=1,50
elow=deltae*(ie-1)
eup=deltaex*ie
if (elow .gt. ekein ) go to 270

avspg = 0.DO
desci2 = 0.DO
do j = 1, nbatch
avspg = avspg + spgpb(nd,ie,j)/nbatch
gegci2 = desci2 + spgpb(nd,ie,j)*spgpb(nd,ie,j)/nbatch
end do
sigspg = sqrt((desci2 - avspg*avspg)/(nbatch-1))
avspg = avspg/deltae
sigspg= sigspg/deltae

avspe = 0.DO
desci2 = 0.D0
do j = 1, nbatch
avspe = avspe + spepb(nd,ie,j)/nbatch
gegci2 = desci2 + spepb(nd,ie,j)*spepb(nd,ie,j)/nbatch
end do
sigspe = sqrt((desci2 - avspe*avspe)/(nbatch-1))
avspe = avspe/deltae
sigspe= sigspe/deltae

avspp = 0.DO
desci2 = 0.DO
do j = 1, nbatch
avspp = avspp + spppb(nd,ie,j)/nbatch
desci2 = desci2 + spppb(nd,ie, j)*spppb(nd,ie,j)/nbatch
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end do

sigspp = sqrt((desci2 - avspp*avspp)/(nbatch-1))
avspp = avspp/deltae

sigspp= sigspp/deltae

write(6,260) eup,avspg,sigspg,avspe,sigspe,avspp,sigspp

260 FORMAT(G10.5,’ MeV--’,3(G12.5,’+-’,G12.5))

end do
end do

270 continue
1

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

call counters_out(1)

close(UNIT=4)
close(UNIT=6)
close(UNIT=44)
close(UNIT=55)

stop

end
————————————————————————— last line of main code——-—————————————————————
——————————————————————————————— getrz. f-----------------—-—-——
Version: 040701-1300 KEK-LSCAT

Reference: KEK Internal 2000-1

This is a data-entry subprogram for use with a general-purpose
R-Z HOWFAR. The data input is similar to that in ucXYZ.
However, this version is designed specifically to utilize
cylinder slab geometry.

Unit 4 Input file.
Unit 6 Output file.

Unit 8 Echoes input cross-section data (assign a null file).
Unit 12 Input cross-section file from PEGS5.

INPUT FILE
Record 1 title (80A1) Title line.
Record 2 nmed Number of media in problem.

Record 3 media(j,i) (24A1) Media names (j=1,24, I=1,nmed lines).

Record 4 ncyl,nplan ncyl: number of cylinder.

———————— nplan : number of plane.

Record 5 cyrad Boundary data for R.

———————— Cylinders(cm): cyrad(i),i=1,ncyl
Record 6 zpl Boundary data for Z.

———————— Z planes(cm): zpl(k),k=1,nplan
Record 7 medtmp, rhotmp, ecutin, pcutin

———————— (I10,3F10.3) medtmp : material number

rhotmp : If rhotmp=0.0, the default
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value for that medium is used.
ecutin, pcutin : KINETIC energy cutoffs
for electrons and photons, respectively,

in MeV. If > 0, ecut(i) and pcut(i) are

set. Otherwise ae and ap are used (default).
Define same material to each Z-bin.

If medtmp not 0, following data follows.

! Record 7a ipeangsw, Switches for PE-angle sampling,
Vo iedgesw, K & L-edge fluorescence,

! iraysw, Raylel%h scattering,

! ipolarsw, Linearly-polarized photon scattering,

! incohrsw, S/Z rejection,

! iprofrsw, Doppler broadening,

! impacrsw electron impact ionization (O=off, 1=omn).
! (715)

]

Repeat Z-bin number.

! Record 8 nzbin,nrbin,meptmp,rhotmp, ecutin, pcutin

o—————— (315,3F10.3) nzbin : Z-bin number of exception.
! nzbib=0 means end of exception set.
! nrbin : R-bin number of exception.
]
]

If medtmp not 0, following data follows.

iexp=0 for end of exception
B T . S T A O - S ST - TP Y AN

! Record 8a ipeangsw, Switches for PE-angle sampling,
Vo iedgesw, K & L-edge fluorescence,

! iraysw, Rayleigh scattering,

! ipolarsw, Linearly-polarized photon scattering,

! incohrsw, S/Z rejection,

! iprofrsw, Doppler broadening,

! impacrsw electron impact ionization (O=off, 1=omn).
! (715)

]

]

! Record 9 xin,yin,zin Incident X,Y,Z coordinates (cm).

|l ——_ =

! Record 10 irin Incident region.

|l ——_—

! Record 11 uin,vin,win Incident direction cosines (U,V,W).
it If uin=vin=win=0, isotropic.

! Record 12 ixx,jxx Starting random number seedin

I If ixx = 0, ixx is set to 123 57.
! If jxx = 0, jxx is set to 654321.

! Record 13 ncases Number of cases.

! Record 14 ekein,iqin,isamp Kinetic energy (MeV), charge of inci-
Ve dent beam, and sampllng switch. If

isamp=0, a monoenergetic beam (ekein)
will be used. Otherwise, a spectrum

]
]

! input must follow (Records 14a through

! 14b), which will be sampled from discrete
! energy (isamp=1), directly (isamp=2) or

! uniformly over the energy range (isamp=3)
! with weighting factor.

! Record 14a ebinmin Only required when isamp>1(see above).
! Lowest energy (MeV) in spectrum.

! Record 14b ebin(i),epdf(i) Only required when usamp>0(see above).
o ebin(I) is the ‘top-edge’ of each

energy bin (MeV) and epdf(i) is the
corresponding probablllty for the bin.

For example, a cross section (mb) can
be used for epdf (but do not divide it
by dE). The last card is a delimiter

and should be blank (or contain 0.0).
The i-subscript runs from 1 to nebin

(nebin calculated after the delimiter)

! Record 15 iwatch Switch for tracking events with swatch:

I (0=No, 1=each interaction,
! 2=each step)
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! Record 16 ibrdst,iprdst, Switches for bremsstrahlung and pair
| ———————— ibrspl,nbrspl production ANGLE SAMPLING, and brems-
strahlung SPLITTING:

|

! ibrdst=0 No (use default: theta=m/E)
! 1 Yes (recommended

! iprdst=0 No (use default: theta=m/E)
! 1 Yes (low-order distribution)
! 2 Yes (recommended)

! ibrspl=0 No

|

1 Yes (NBRSPL=splitting factor)
| ——_————

! Record 17 estepe,estepe2

subroutine getrz(nreg)
implicit none
include ’include/egs5_h.f’ ! Main EGS "header'" file

include ’include/egs5_bounds.f’ ! COMMONs required by EGS5 code
include ’include/egs5_brempr.f’
include ’include/egsb5_edge.f’
include ’include/egs5_eiicom.f’
include ’include/egs5_elecin.f’
include ’include/egs5_media.f’
include ’include/egs5_misc.f’
include ’include/egs5_switches.f’
include ’include/egs5_thresh.f’
include ’include/egs5_useful.f’
include ’include/egs5_userpr.f’
include ’include/egs5_usersc.f’
include ’include/egs5_uservr.f’
include ’include/egs5_userxt.f’

include ’pegscommons/mscom.f’ ! PEGS common
include ’user_auxcommons/aux_h.f’ ! Auxiliary-code '"header'" file
include ’user_auxcommons/cyldta.f’ ! Auxiliary-code COMMONs

include ’user_auxcommons/edata.f’
include ’user_auxcommons/georz.f’
include ’user_auxcommons/instuf.f’
include ’user_auxcommons/pladta.f’

include ’user_auxcommons/watch.f’
include ’include/randomm.f’ ! Additional (non-EGS5) COMMON
integer nreg ! Arguments

real*8 ! Local variables
zpl (MXPLNS),

totphi,rhotmp,

ecutmn,ekO,

ecutin,pcutin,

deg2rad,therad,

delr,delz

* K K X ¥ ¥

integer irl,i,j,k,ixx,jxx,n,medtmp,ii,ner,izn,iiz,moreOutput,
iedgfli,iexp,nzbin,nrbin

data deg2rad/0.01745329/

data moreOutput/0/ ! Change this from 0 to 1 for more output
write(68,1100)
1100 FORMAT(//,T26, ?4==—mmmmmmmmm e e +7,
* /,T25,’| EGSE User Code using subroutine GetRZ |’,
* /3 T25, ) mmm o +7,
* /,T256,’| NOTE: Cylinder-slab geometry. |2,
* /,T25,7 | X-Y plane on the page (X to thel’,
* /,T25,7 | right, Y upwards, Z out). |2,
* /,T25, I mmm e +7,
* )

! SJW 02-May-2002 New subroutine calls to initialize data no
! longer set in block data because of size issues
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104

106
107

114

115

117

118

119

120

call block_set ! Initialize some general variables

call region_init ! Initialize some region variables

read(4,101) title

FORMAT (8041)

write(6,102) title
FORMAT(’ TITLE:’/1X,80A1/)

read(4,*) nmed

if (nmed .gt. MXMED) then
write(6,104) nmed
FORMAT(’ *#** Stopped in GetRZ with nmed=’,I5,’ > MXMED’)
stop

end if

write(6,105) nmed

FORMAT(’ nmed=’,15,/)

do i=1,nmed
read(4,108) (media(j,i),j=1,24)

FORMAT (2441)

write(6,107) i,(media(j,i),j=1,24)

FORMAT(’ MEDIUM=’,I5,’ ==> ’,244A1)
end do

read(4,*) ncyl, nplan

if (ncyl .gt. MXCYLS) then
write(6,114) ncyl
FORMAT(® #** Stopped in getrz with ncyl=’,I5,’ > MXCYLS’)
sto
end ig
if (nplan .gt. MXPLNS) then
write(6,115) nplan
FORMAT(® #** Stopped in getrz with nplan=’,I5,’ > MXPLNS’)
sto
end ig
write(6,117) ncyl,nplan
FORMAT(/,’ nmber of cylinder (ncyl)=’,I5,/
> number of plane (nplan)=’,I5)

irz = nreg - 3

if (nreg .gt. MXREG) then
write(6,118) nreg
FORMAT(® #** Stopped in getrz with nreg=’,I5,’ > MXREG’)
sto
end ig
write(6,119) nreg
FORMAT(/,’ number of region (nreg) =’,I5,/,
> nreg includs front, back and outside cylinder’)

write(68,120)
FORMAT(/,’ Input radius of cylinder:’,/)

do i=1,ncyl
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read(4,*) cyrad(i)
cyrad2(i) = cyrad(i)**2
write(6,122) i,cyrad(i)
122 FORMAT(SX,’i=’,I3,5X, cyrad=’,G15.7,’ cm’)
end do

write(68,127)
127 FORMAT(/,’ Input boundaries in the Z direction:’,/)

do k=1,nplan
read(4,*) zpl(k)
write(6,129) k,zpl(k)
129 FORMAT(5X, ’k=,13,5X, ’zpl=",G15.7,’ cm’)
end do

do k=1,nplan ! Z planes
pcoord(1l,k) =
pcoord(2,k) = 0.
pcoord(3,k) =
pnorm(1,k)
pnorm(2,k)
pnorm(3,k)

end do

[
= OO

do i=1,nreg ! Set all regions to vacuum to begin with
med(i) =0
end do

write(6,130) ipeangsw,iedgesw,iraysw
130  FORMAT(//,’ ipeangsw=’,I5,
> Photoelectric-angle sampling (O=off, 1=omn)’,
/,’ iedgesw =’,I5,
> K/L-edge switch (0=off, 1=omn)’,
/,’ iraysw =’,I5,
> Rayleigh scattering switch (0O=off, 1=on)’)

* K K X ¥

write(6,135) ipolarsw,incohrsw,iprofrsw,impacrsw

1356 FORMAT(//,’ ipolarsw=’,I5,

> Linearly polarized photon switch (0=off, 1=omn)’,
/,’ incohrsw=’,I5,

> S/Z rejection switch (0=off, 1=omn)’,
/,’ iprofrsw=’,I5,

> Doppler broadening switch (0=off, 1=omn)’,
/,’ impacrsw=’,I5,

> Electron impact ionization switch (0=off, 1=on)’)

* K K X ¥ %X ¥

write(8, 140)
140 FORMAT(/,’ Assign medium, density, ecut and pcut.’,/)

read(4,142) medtmp,rhotmp,ecutin,pcutin

142 FORMAT(I10,3F10.3)
if (medtmp.ne.0) then

! Record 7a: ipeangsw,iedgesw,iraysw,ipolarsw,
incohrsw,iprofrsw, impacrsw

read(4,145) ipeangsw,iedgesw,iraysw,ipolarsw,incohrsw,

* iprofrsw, impacrsw
145 FORMAT(715)
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write(6,146) k,medtmp,rhotmp,ecutin,pcutin

146 FORMAT(1X,I5,’-th Z-bin : medium =’,I5,’, rhoh=’,G15.5/
* 11X,’ ecut =’,G15.5,’, pcut =’,G15.5)
else
write(6,153) k
153 FORMAT(1X,I5,’-th Z-bin : is vacuum’)
end if
do i=1,ncyl

irl=(k-1)#*ncyl+i+1

med(irl)=medtmp

if (medtmp.ne.0) then
if (rhotmp. gt. 0.) rhor(irl) = rhotmp
if (ecutin .gt. 0.) ecut(irl) = pcutin
if (pcutin .gt. 0.) pcut(irl) = pcutin

if (ipeangsw .eq. 1) iphter(irl) =1
if (iedgesw .eq. 1) iedgfl(irl) =1
if (iraysw .eq. 1) iraylr(irl) =1

write(6,150) iphter(irl),iedgfl(irl),iraylr(irl)

150 FORMAT(11X,’ iphter=’,I3,3X, ’iedgfl=’,I3,3X,’ iraylr=’,13)
if (ipolarsw .eq. 1) lpolar(irl) = 1
if (incohrsw .eq. 1) incohr(irl) = 1
if (iprofrsw .eq. 1) iprofr(irl) = 1
if (impacrsw .eq. 1) impacr(irl) = 1

write(6,152) lpolar(lrl) incohr(irl),iprofr(irl),

* impacr(irl)
152 FORMAT(11X,’ lpolar=’,I3,3X,’incohr=’,I3,3X, iprofr=’,I3,
* 3%, ’impacr=’,13)
end if
end do
end do

160 continue

read(4,162) nzbin,nrbin,medtmp,rhotmp,ecutin,pcutin
162 FORMAT(3I5,3F10.3)

if(nzbin .eq. 0) go to 170

irl=(nzbin-1)#*ncyl+nrbin+1
med(irl)=medtmp
if (medtmp.ne.0) then

! Record 8a: ipeangsw,iedgesw,iraysw,ipolarsw,
incohrsw, iprofrsw,impacrsw

read(4,145) ipeangsw,iedgesw,iraysw,ipolarsw,incohrsw,

* 1profrsw impacrsw
write(6,165) irl,medtmp,rhotmp,ecutin,pcutin
165 FORMAT(1X,’ Region ’,I5,’ : medium =’,I5,’, rhoh=’,G15.5/
* 11X,’ ecut =’,G15.5,’, pcut =’,G15.5)

if (rhotmp. gt. 0.) rhor(irl) = rhotmp
if (ecutin .gt. 0.) ecut(irl) i
if (pcutin .gt. 0.) pecut(irl)
if (ipeangsw .eq. 1) iphter(irl) =1
if (iedgesw .eq. 1) iedgfl(irl)
if (iraysw .eq. 1)  iraylr(irl)

I
el
o
=1
ot
H
B

write(6,150) iphter(irl),iedgfl(irl),iraylr(irl)

if (ipolarsw .eq. 1) lpolar(irl) = 1
if (incohrsw .eq. 1) incohr(irl) = 1
if (iprofrsw .eq. 1) iprofr(irl) = 1
if (impacrsw .eq. 1) impacr(irl) = 1

write(6,152) lpolar(irl),incohr(irl),iprofr(irl), impacr(irl)

else
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write(6,168) irl

168 FORMAT(1X,’ Region ’,I5,’ is vacuum’)
end if
go to 160

170 continue

read(4,*) xin,yin,zin

write(6,180) xin,yin,zin
180  FORMAT(/,’ xin=’,G15.7,5X,’yin=’,G15.7,5X, *zin=’,G15.7
* /’ (incident coordinates)’)

read(4,*) irin
write(8,190) irin
190  FORMAT(/,’ irin=’,I5,’ (incident region)’)

read(4,*) uin,vin,win
write(6,200) uin,vin,win

200 FORMAT(/,’ uin=’,G15.7,5X,’vin=’,G15.7,5X, 'win=’,G15.7,
* > (incident direction cosines)’

! SJW 02-May-2002 Not needed for EGS5
lh —_——

| Record 12: ixx, jxx
]

read(4,*) ixx,jxx
if (ixx .eq. 0) ixx
if (jxx .eq. 0) jxx
write(6,210) ixx,jxx
210  FORMAT(/,’ ixx=’,I12,5X,’jxx=’,I12,
* > (starting random-number seeds)’)

123457 ! Default seed
654321 ! Default seed

iseedl=ixx
iseed2=jxx

! call rmarin ! Initialize the random-number generator

read(4,*) ncases
write(8,220) ncases
220  FORMAT(/,’ ncases=’,I112)

read(4,*) ekein,iqin,isamp

if (isamp .eq. 0) then ! Monoenergetic case
| e
write(6,230) iqin,ekein
230 FORMAT(/,’ MONOENERGETIC case has been selected with:’,
* //,? igqin=’,I5,’ (incident charge of beam)’,
* /,’ ekein=’,G15.5,’ MeV (incident kinetic energy)’)
! ____________________
else if (isamp .gt. 0) then ! Energy spectrum case
]

! Record 14a: ebinmin

if (isamp.ne.1) then
read(4,*) ebinmin ! Lowest energy in spectrum (MeV)
write(6,240) iqin,ebinmin
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240

245

250

260

270

280

290

300
*

FORMAT(/,’ Energy-SPECTRUM case has been selected with:’,
//,? igqin=’,I5,’ (incident charge of beam)’,
/,’ ebinmin=’,F10.3,’ MeV (lowest energy bin)’)
end if

if (isamp .eq. 1) then

write(6,245) isamp

FORMAT(®  isamp =’,I2,’ (Sample from discrete energy)’)
elseif (isamp .eq. 2) then

write(6,250) isamp

FORMAT(®  isamp =’,I2,’ (DIRECT-sampling over energy range)’)
else if (isamp .eq. 3) then

write(6,260) isamp

FORMAT(’ isamp =’,I2,

> (UNIFORM-sampling over energy range) with WEIGHTING’)
end if

continue | Start of energy-spectrum input loop
/I -_-— -

i=1+1
if (i .gt. MXEBIN) then
write(6,270) i
FORMAT(//,’ Stopped in getrz with I=’,I16,’ > MXEBIN’)

stop
end if
read(4,*) ebin(i),epdf (i) ! ebin(i) is top-edge of bin
if (i .gt. 1 .and. ebin(i) .le. ebin(i-1)) then
go to 4
else if (i. eq. 1 .and. ebin(i) .le. ebinmin) then
o to 5
end if
go to 3

continue ! Reach here when a read-error occurs
write(68,280)

FORMAT(//,’ Stopped in getrz with spectrum read-error’)

stop

continue ! Reach here when delimiter card has been read
nebin = 1 - 1 ! Number of energy bins read in
totphi = 0.

do 1=1,nebin
totphi = totphi + epdf (i)
end do
ecdf (1) = epdf(1)/totphi
do i=2,nebin
ecdf(i) = ecdf(i-1) + epdf(i)/totphi

end do

write(6,290) (i,ebin(i),epdf(i),ecdf(i),i=1,nebin)

FORMAT(/,’ BIN UPPER ENERGY PROBABILITY CUMULATIVE °’,
/.’ # (MeV) PROBABILITY’,

/:(I4,3X,F10.3,2F16.4))

ebinmin
ebin(nebin)
delsam = esam2 - esaml

write(6,300) esaml,esam2
FORMAT(//,’ Energy-sampling interval is:’,/,

’ esaml =’,G15.5,’ MeV to esam2 =’,G15.5,’ MeV’,/)

else

310

write(6,310) isamp
FORMAT(/,’ Stopped in getrz with bad isamp=’,I10)
stop

end if
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read(4,*) iwatch

write(6,350) iwatch
350  FORMAT(//,’ SWATCH tracking switch: iwatch=’,I2,
* > (0=off, 1=each interaction, 2=each step)’)

read(4,*) ibrdst,iprdst,ibrspl,nbrspl
write(6,410) ibrdst,iprdst,ibrspl,nbrspl

410 FORMA;({,’ IBRDST=",I2,/,’ IPRDST=’,I2,/,’ IBRSPL=’,I2,’ (NBRSPL=’
*,165,7)°

if (ibrspl .gt. 0) then
if (nbrspl .gt. 0) then
fbrspl = 1.0/float(nbrspl)
else
write(6,420) ibrspl,nbrspl
420 FORMAT(//,’ Stopped in GetRZ with IBRSPL=’,I5,’ and NBRSPL=’,
* I5
stgp
end if
end if

Run KEK version of PEGS5 before calling HATCH
(method was developed by Y. Namito - 0103086)

write(68,430)
430 FORMAT(/,’ PEGSS5NB3-call comes next’,/)

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

write(68,440)
440  FORMAT(/,’ HATCH-call comes next’,/)

CLOSE(UNIT=KMPI)
CLOSE(UNIT=KMPO)

! SJW 02-May-2002 replace reading of PRESTA switches with
! estepe and estepe2, and call to presta_inputs with calls
! to check_limits and rmsfit

! Set minimum (total) energy
ecutmn = 1.D10
do 1 = 1,nreg
if (ecut(i).gt.0.0) ecutmn=min(ecutmn,ecut(i))

end do

ek0 = ekein ! Set maximum (kinetic) energy
!
! call presta_inputs(nreg,ecutmn,ek0) ! Do PRESTA inputs/summary

read(4,*) estepe, estepe2
write(6,450) estepe, estepe2

450  FORMAT(/,1X,’ ESTEPE at EKMAX: ’,F10.5,’ (estepe)’,
* /,1X,’> ESTEPE at ECUT: °’,F10.5,’ (estepe2)’)
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! Print values used for efracl and efrach

write(8,*)
write(6,*) > EFRACL=’,efracl
write(8,*) °> EFRACH=’,efrach

call check_limits(nreg,ecutmn,ek0) ! Set energy step constants

call rmsfit ! read multiple scattering data

! A11 of the input data should have been read in at this point,
! but check to make sure that the incident kinetic energy is

! below the limit set by PEGS (i.e., UE and UP) for all media.

do j=1,nmed
if (ekein+RM .gt. ue(j)) then
write(8,*)

* ’Stopped in SUBROUTINE getrz with ekein + RM > ue(j):’
write(6,*) > j = ’,j
write(6,*) ekein + RM = ’,ekein+RM
write(6,*) ue(j) = ’,ue(j5
stop
end if

if (ekein .gt. up(j)) then
write(8,*)

* ’Stopped in SUBROUTINE getrz with ekein > up(j):’
write(6,*) > j = ’,j
write(6,*) ekein = ’,ekein
write(6,*) > up(j) = ’,up(j)
stop
end if
end do

| Print various data associated with each media (mot region)
/I _-— -

write(68,460)
460 FORMAT(/,’ Quantities associated with each MEDIA:’)
do j=1,nmed
write(6,470) (media(i,j),i=1,24)
470 FORMAT(/,1X,2441)
write(6,480) rho(j),rlc(j)
480 FORMAT(5X,’ rho=’,G15.7,’ g/cu.cm rle=’,G15.7,’ cm’)
write(6,490) ae(j),ue(j)
490 FORMAT(5X,’ ae=’,G15.7,’ MeV  ue=’,G15.7,’ MeV’)
write(6,500) ap(j),up(j)
500 FORMAT(SX,’ ap=’,G15.7,’ MeV  up=’,G15.7,’ MeV’,/)
end do

| Print media and cutoff energies assigned to each region
/I -_-— -

if (moreOutput .eq.1) then
do i=1,nreg
if (med(i) .eq. 0) then
write(6,510) i,ecut(i),pcut(i)

510 FORMAT(’ medium(’,I3,’)=vacuum’, 18X,
* ’ecut=’,G10.5,’ MeV, pcut=’,g10.5,’ mev’)
else
write(6,520) i, (media(ii,med(i)),ii=1,24),ecut(i),pcut(i)
520 FORMAT(’ medium(’,I3,’)=’,24A1,
* ’ecut=’,G10.5,’ 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(i),iiz) ! Atomic number of this element

write(6,530) izn
530 FORMAT(®  X-ray information for Z=’,I3)
write(6,540) (ekx(ii,izn),ii=1,10)
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540 FORMAT(®  K-X-ray energy in keV’,/,

* 4G15.5,/,4G15.5,/,2G15.5)
write(6,550) (elx1(ii,izn),ii=1,8)
550 FORMAT(’ L-1 X-ray in keV’,/,4G15.5,/,4G15.5)
write(6,560) (elx2(ii,izn),ii=1,5)
560 FORMAT(’ L-2 X-ray in keV’,/,5G15.5)
write(6,570) (elx3(ii,izn),ii=1,7)
570 FORMAT(’ L-3 X-ray in keV’,/,4G15.5,/,3G15.5)
end do
end if
end if
end do
end if
! ______________
return ! Return to MAIN
! ______________
end

l——— last line of getrz.f--—-—————-—--—-—-----—--—-—-
e ausgab.f-----------------------
! Version: 030831-1300

| Reference: SLAC-265 (p.19-20, Appendix 2)
gy M My S

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

A simple AUSGAB to:

2) Print out stack information

i

!

! 1) Score energy deposition

!

! 3) Print out particle transport information (if switch is turned omn)
I

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/egs5_misc.f’

include ’include/egsb5_stack.f’

include ’include/egs5_useful.f’

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

include ’user_auxcommons/etalyl.f’ ! Auxiliary-code COMMONs
include ’user_auxcommons/geortz.f’

include ’user_auxcommons/lines.f’
include ’user_auxcommons/ntalyl.f’

include ’user_auxcommons/watch.f’
include ’auxcommons/etaly2.f’ ! Added SJW for energy balance
common/totals/ ! Variables to score

* depe,deltae,spg(1,50),spe(1,50),spp(1,50)
real*8 depe,deltae,spg,spe,spp

integer ! Arguments
* iarg

real*8 ! Local variables
* edepwt

integer

* je,iql,irl

iql

! Keep track of energy deposition (for conservation purposes)
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if (iarg .lt. 5) then
esum(iql+2,irl,iarg+1)
nsum(iql+2,irl,iarg+1)

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

! added SJW for particle by particle energy balance
if(irl.eq.1) then
eparte = eparte + edepwt
else
epartd = epartd + edepwt
endif
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
ie = e(np)/deltae +1
if(ie .gt. 50) ie = 50
spg(l,ie) = spg(l,ie) + wt(np)

elseif (iql .eq. -1) then I electron
ie = (e(np) - RM)/deltae +1
if(ie .gt. 50) ie = 50
spe(1l,ie) = spe(l,ie) + wt(np)

else ! positron
ie = (e(np) - RM)/deltae +1
if(ie .gt. 50) ie = 50
spp(1,ie) = spp(i,ie) + wt(np)

end 1f

end if
end if

if (ncount .le. nwrite .and. ilines .le. nlines) then
ilines = ilines + 1
write(6,101) e(np),x(np),y(np),z(np),ulnp),v(np),w(np),

* iql,irl,iarg
101 FORMAT(4G15.7/3G15.7,315)
end if
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if (iwatch .gt. 0) call swatch(iarg,iwatch)

return

end

| Version: 030831-1300

| Reference: SLAC-265 (p.19-20, Appendix 2)
gy M My S

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

| This is a general-purpose, R-Z HOWFAR.
| e

subroutine howfar

implicit none
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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 ’include/egs5_switches.f’

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

include ’user_auxcommons/cyldta.f’ ! Auxiliary-code COMMONs
include ’user_auxcommons/georz.f’

include ’user_auxcommons/instuf.f’
include ’user_auxcommons/pladta.f’

real*8 ! Local variables
* teyl

integer
* jhit,ipll,ipl2,irl,irnxtl,irnxt2,nannu,ncli,ncl2,nslab

irl = ir(ap)

if (irl .le. O) then
write(6,*) ’Stopped in howfar with irl <= 1°
stop

end if

if (irl .e?. 1. or. irl .ge. irz+2) then
idisc = lh-—_
return ! Particle outside geometry - return to ELECTR/PHOTON
end if lh -—_——

nslab = (irl -2 ) / ncyl +1 ! Slab number
nannu = irl -1 - ncyl * (nslab -1) ! Annulus number

if (nslab .1lt. nplan-1) then
irnxtl = irl + ncyl

else
irnxtl = irz + 2

end if

if (nslab .gt. 1 ) then
irnxt2 = irl - ncyl
else
irnxt2 = 1
end if

call plan2p(ipli,irnxti,1,ipl2,irnxt2,-1)

if (nannu .1lt. ncyl) then
irnxt2 = irl +1

else
irnxt2 = irz + 3

end if

if (nannu .gt. 1) then

irnxtl = irl -1

ncl2 = nannu

ncll = nannu -1

call cyl2 (ncli, irnxtil, ncl2, irnxt2)
else ! Inner-most cylinder---special case

call cylndr(1,1,ihit,tcyl)

if (ihit .eq. 1) then

call chgtr(tcyl,irnxt2)

end if

end if

return i Return to ELECTR/PHOTON
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