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Step 1:Initialization

e egs5 & Upegss TlEHL N TLYSHcommonld,
ZFNZnincludeTAL IR )—R D
pegscommonsT 4L IR )—DI77A )L
Z "include”X THRYAL

« EEMNIRBINI-DFAN)—BERGTED
A—H—a—FDHTHEASNHcommon

[&. auxcommonsT4L IR )—DI77A(IL%
include3 THEWYIA T




ECHDRESDIETE

commonTEASN TS EHDEF D KESIL.
parameter3 T8 3E

— egsSTERAIN TLYScommonDZEH (.
Include/egs5 _h.f

- A—Y—a—FTOHFERINScommonDEH L.
auxcommns/aux_h.f

common& R L&D IZincludeXIZXYERYAENS,

BRI D RESZEE T HIHGE L. parameterXXDE
MaZHEHI S




include’

include'
include'
include'
include'
include'
include'
include'
include'
include'
include'
include'

include/egs5 h.f'

include/egs5 bounds.f'

include/egs5 brempr.f’
include/egs5 edge.f'
include/egs5 media.f'
include/egs5 misc.f'
include/egs5 thresh.f'
include/egs5 uphiot.f'
include/egs5 useful.f’
include/egs5 usersc.f!
iInclude/egs5_ userxt.f'
include/randomm.f'

I Main EGS "header" file

egs5 common [ZE EN L HE A
AT SLEDOTOTSLE
(ML THERT HFSIL. includeXX T
& =zcommonZ 5 5E



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

include 'auxcommons/edata.f’
iInclude 'auxcommons/etalyl.f'

include 'auxcommons/instuf.f’ SH AN —BEEL—HF—a—FK

include ‘auxcommons/lines.f' D& TERINBcommon
Include ‘auxcommons/nfac.f'

include 'auxcommons/watch.f'

CGRE{ZMDcommonT., CGEHEARAITAGEZEICIEEICHNE (LEHHEL)

include 'auxcommons/geom_common.f' I geom-common file
integer irinn



include/egss_h.f N

I Maximum number of different media (excluding vacuum)

integer MXMED WEOREB LIS A
parameter (MXMED=4) 3 Couiuen st s,

include/egs5_misc.f

common/MISC/ I Miscellaneous COMMON
*rhor(MXREG), dunit,
*med(MXREG),iraylr(MXREG),Ipolar(MXREG),incohr(MXREG),
* iprofr(MXREG),impacr(MXREG),
* kmpi,kmpo,noscat

real*8
*rhor,dunit

integer
* med,iraylr,Ipolar,incohr,iprofr,impacr,kmpi,kmpo,noscat



common/totals/ ! Variables to score -4 49— FEIAD
* depe,deltae,spec(3,50),maxpict common
real*8 depe,deltae,spec

Integer maxpict
J g main program C{# Fi

real*8 | Local variables ERSIEEEA2ESS
* availke,avpe,avph,avspe,avspg,avspp,avte,desci2,pefs,pef2s,

*rr0,sigpe,sigte,sigph,sigspg,sigspe,sigspp,tefs,tef2s,wtin,wtsum,
*xi0,yi0,zi0

real*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,tt1,cputime main program C{EFHJ 5B
FREDEM
integer
*|,icases,idin,ie,ifti,ifto,ii,iiz,imed,ireg,isam,
*1zn,nlist,j,k,n,ner,ntype main program C{E I 5%

character*24 medarr(MXMED)



OpenX

o A—H—a—khi5, pegseEITT DDIZHFLY.
O =whk7-26l%. pegsT close SNHZEMB, AL
> 7045 LT open LTLTH. pegsEITRIZ.
BE open THENNELLGS, TDT=H.
—yh7-26DERAZEITHEHAMNELY,

o MIMEIRZEH LT Bplotxyz.fD1I=ykIE, 9H 5
39K &R

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




*

*

nmed=4

Step 2:pegsb-call
& T —4 R LY E Dcharacteristic distanceZ X ELT-#% T.
pegsSzcallg 5,

if(nmed.gt.MXMED) then
write(6,'(A,14,A,14,A/A)")

"nmed (‘,nmed,") larger than MXMED (', MXMED,")",

"MXMED in iclude/egs5 _h.f must be increased.'

stop
end if

medarr(1)="NAl
medarr(2)="'AL
medarr(3)='"QUARTZ

medarr(4)="AIR-AT-NTP

do j=1,nmed
doi=1,24

end do
end do

chard(1) = 7.62d0
chard(2) =0.1d0
chard(3) = 0.5d0
chard(4) = 5.0d0

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

nmed TIEE L= E A MXMED
LYKELFEEIE. MXMEDDE
EBITHDLENHD

pegsSTIERL T 2B T —2D 4
Bl pegsSD A N T—R (2 =vk24
MBERAIAH) EXTIG

K-8 D characteristic dimension 24
BZMEO—23rTH, RH/hEL
YA XEIEE

I optional, but recommended to invoke

I automatic step-size control



Step 3:Pre-hatch-call-initialization
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-TIME")")
if(npreci.eq.2) write(ifto,fmt="('CSTA-TIME")")

rewind ifti
call geomgt(ifti,ifto)! Dummy call to write geom info for ifto
write(ifto,110)

110 FORMAT('CEND)



RCC 1 0.00

7.62 3.81

RCC 2 0.00

8.12 4.31

RCC 3 0.00

8.72 4.41

RCC 4 0.00

0.5 4.31

RCC 5 0.00

18.72 9.41

RCC 6 0.0

30.0 12.0

END

Z1 +1

Z2 +2 -1

Z3 +3 -2 4
Z4 +4

/5 +5 -3
Z6 +6 -5
END

1 0 2 3 4 O

0.0 0.00
-0.5 0.00
-0.6 0.00
7.62 0.00
-5.6 0.00
-10.0 0.0
Nal
pas]
TILEZ=) L
BHIR
TR
STERRT DA

F)—oavDYEEE

Nal D fEig (&) %

0.0 EET B1=8Dbody

0.0 ZRICHEShSMHEE (AR
ZERT 5= Dbody

0.0 AlhN—IzRaEEIh5MEE (A
B EEET 5= Dbody

0.0 Z#FTIILOBH SR MEIE (M)
ZEHRT 5= Dbody

0.0 ZXOHEB(AEEERT S
&HdDbody

0.0 & R£EEESbody



nreg=izonin

| Read material for each refion from egs5job.data
read(4,”) (med(i),i=1,nreg) £)—Tav~DYPHEBY L TT—2HARH

| Set option except vacuum region
do i=1,nreg-1
if(med(i).ne.0) then
iphter(i) =1 ! Switches for PE-angle sampling
ledgfl(i)=1 ! K & L-edge fluorescence
lauger(i) =0 ! K & L-Auger
iraylr(i) =0 ! Rayleigh scattering
Ipolar(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

ATa v DERE



) =23 BIZRETEDA T ay

ecut,pcut |y FAT7ZXNLF— (BT R/NLF—)
iphter B DOAE MO T ) T
iedgfl K & L-FMEXHR O A

iauger K&L-A—Y =&EFDIRRE

iraylr LAY —HEL

Ipolar - HEL T O EER R

incohr S/7Z rejection

iprofr N A A NN

impacr

T2 A




EL & (ranluxELER)

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

luxlev =1
inseed=1
write(1,120) inseed
120 FORMAT(/,' inseed=',112,5X,
* ' (seed for generating unique sequences of Ranlux)")

BiiotziseedBIZ, EFELGVELBZRETHENTTHE
WHHEDZSIZHS



Step 4: ASFTRIFDINTA—F—ERTE

1qin=0 I Incident charge - photons g7 iEsg (B
ekein=1.253 I Kinetic energy - . .
xin=0.0 I Incident at origin AFOEMTRILF
yin=0.0 triE
zin=0.0 AL
o : . .
\Ljilrr]\:g.(()) I Moving along z axis ABETROU—3>
Win:l_/ OICEXTE T HECCTIE, MRAUBEMNMSHARS,
iIrin=0 | Starting region (0: Automatic search in CG)
wtin=1.0 I Weight = 1 since no variance reduction used

deltae=0.05 I Energy bin of response



RIR TR DD IR TE

T WiR)—oa> Dy —7F

if(irin.le.0.or.irin.gt.nreg) then /

call srzone(xin,yin,zin,iqin+2,0,irin)
if(irin.le.0.or.irin.ge.nreq) then
write(6,fmt="(" Stopped in MAIN. irin =",i5)")irin
stop
end if
call rstnxt(iqin+2,0,irin)
end if



Step 5:  hatch-call

EF-BEFOEIRILT—DOHFZKIEZFemaxex0.d0IZE%
E L. hatch & call 95, (hatchT. emaxeZit&E 3 3, )

AIAATTERZHER T 2-OIC. MET —ERUVSE
) =23 DERELE DTS

emaxe = 0.D0 ! dummy value to extract min(UE,UP+RM)
write(6,130)

}

Sy

130 format(/' Call hatch to get cross-section data')

open(UNIT=KMPI,FILE='"pgs5job.pegs5dat’',STATUS='0ld")
open(UNIT=KMPO,FILE="'egs5job.dummy',STATUS='unknown")
write(6,140)

FORMAT(/," HATCH-call comes next',/)



Step 6:Initialization-for-howfar

e« A—H—O—FTHERILHIMIRT—I%H%
EI D
- Eix. HE. G EIZEATH5T—4
« CGHEFERLTWAZDA——a—FTIL,
2N Fﬁﬂ’éT—'}Tli CQANT—3&L
Tstep 6LARTICALEEL TLVH D T, —Dstep
E&E?éut‘iféb\




Step 7: Initialization-for-ausgab

STETKODH=DAHME. LATRRADIFRIL
F—EUIRDHRTESH

STE T BHERR)—H(ncases) ERIMB R T —3%
ELER T DERKN)—H(maxpict) xR E T S

Set histories

ncases=10000

Set maximum number for pict
maxpict=50



Step 8: Shower-call

e ncases [A2K call shower Z#EL R,

o ZERAMN)—EIZ, RBRIBHRMNELTHIES
[Z1&. call shower D FEIIZ. $RIRIFEER(FLF
DEFE. IRILFXF— LB, AR FXTE
95,

» ERNM)—#THEIC, WP ORIT R
IWEXF—FDORHEITO,




wtin = 1.0

wtsum = wtsum + wtin | Keep running sum of weights
etot = ekein + iabs(igin)*RM I Incident total energy (MeV)
availke = etot + igin*RM I Available K.E. (MeV) in system
totke = totke + availke I Keep running sum of KE

ZDA—Y—a—FTlE, E—IRILX—DHXF(iqin=0)ZND T, HFEXF
) —THHEZEL-RCEZFEALTLAN, EAN)—EIZTRILE—H
BRHBEE (HHLTWWSIEE . EBORERH T HBIR) [TIX, ekeinZ
RETEIHUTYL T IL—FORPBE

egsS CEAT AT RILE—(shower|ZB|EETITRILE—) [T, &ETRIL
F—EDT, etotZHTET S, (BF-BEFOHEE. EFTRILF—IC
EFORMILEEZMA S,



280

1

1

------------------------------- EXN)—EBIZRIFEOARANRLESIFEEICIE. 22
Select incident angle / 2, RBEDHAAZRET DIN—F=@HAT S,

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

if(etot+(1-iabs(iqin))*RM.gt.emaxe) then
write(6,fmt="(" Stopped in MAIN.,
' (Incident kinetic energy + RM) > min(UE,UP+RM).")")
stop

end if

if(abs(uin*uin+vin*vin+win*win-1.0).gt.1.e-6) then
write(6,fmt="(' Following source direction cosines are not',
‘normalized.',3e12.5)")uin,vin,win
stop

end if



iqin, etot, xin, yin, zin, uin, vin, win, irinn, &

U wtin ELWVSEHBT. showergX4—k9 5., .

if (depe .gt. 0.D0) then
le=depe/deltae + 1
If (ie .gt. 50) ie =50
ph(ie)=ph(ie)+wtin
tef=tef + wtin
if(depe .ge. ekein*0.999) pef=pef +wtin
depe = 0.D0

end if

EXAM)—BORBZLET S, COLBELRBENESME., BEIZEKEFT S,

CHAI—HF—O—FTIE. RHBOMEBELL ARV REZHETHEZB L
LTWADT, WIRIRILF—H0THWNMESR T, YEZEAMN)—TOKRHSS
FORPIRILF—ISIRILEF—BEERD. TCDIEEZ+1TH, RINT
RILX—DEHID, ERHEZIEZ+IL, RINTRIILF—HBASFHRFOEET
RILE—LREINZEBESICIZIE—IBRHEDEE 1T S,

COEHETIE. IRILF—RINEHHEETHREShDELTERHZEIC
MATNAD, BHAIRILF—LLEDAHERETIEREDLEBDIGSICIX.
E—O&H$hBELRICHRGHENDEICES



Coincidence & Uranti-coincidence

o }&H 25 TcoincidenceX®anti-coincidenceM it &

ZIIOEHED . COBIERBRICERN)—1R T 8B
2. IEBZE1TS

— CoincidenceM & & 1. coincidenceZx A H DM
HIZZRILT—RIENAH =S EIZDH R BERD
LEZIRILT—EDEZ+1IEAST

— Anti-coincidenceDiZ & &, #(Z, THREIF[LS D
HERCITRILF—IRALGINGEICDA ERR TS
DYZLIRILFT—EDEEZ+1EADLT

\

\



At IS E T

e XZEEVTHIAFAEIZL>TROHBIELT S,
e« MCNPT{HEALTWAEELZMIT AAE

— HEIEINEOAS” FIFIZDOWTIThh, x L. i-BEDEXK
)—D#HERTHLET D

N
=% % DT
i=1
1 Q& — - 1 X; D 7B
?=—" > (x X xX-(X)Ex==) X’
N—é(' ) (X)%5( N;.)
S; :isz zi[?_iz] X a)ﬁgi
N N

1 —2. 4
RIS DI £



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

if (depe .gt. 0.D0O) then
ie=depe/deltae + 1
if (ie .gt. 50) ie =50

ooty wtinwii MCNP 75 TIREEFHES H1=091<.
fer;ii&ef)szgrﬁtsigeﬁwtm wtin RN — B E S REB LD S
DHERDD,

tef2s=tef2s + wtin*wtin
if(depe .ge. ekein*0.999) then
pefs=pefs +wtin
pef2s=pef2s +wtin*wtin
end if
depe = 0.DO
end if
do ntype=1,3
do ie=1,50
specs(ntype,ie)=specs(ntype,ie)+tspec(ntype,ie)
spec2s(ntype,ie)=spec2s(ntype,ie)+
spec(ntype,ie)*spec(ntype,ie)
spec(ntype,ie)=0.D0O
end do
end do



Step 9: Output-of-results

—r‘:@ﬁ 'I'%i’CﬁJ%)h\’ETTT_&)LujJ
—cgDGEEIX. BIKET—I3MNOEETRT &
h‘@%fﬁb\d)f Z‘gfélﬁﬂi’& XELTH
N9 5
« EXN—EIZ/FELoNTIKROT=-L D&
ZTHOEFEMMNL., RKO-WLWEDFHEL
MatTREZETEL. H AT D




E—JREzhE

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



ausgab DI EE
e ausgab (X, A —H—HWF-MEHRESRFHRT ST TIL—F
LTHD
« NalFRHBFZFR THDEEIRILF—DELEX

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

LE—2aoDOMEES (med(irl)AS, 1(Nal) DB,
BREBPOIRILX—E5EENE



ausgab M HERE
. BHBEARAD, REBICANLEERTFOT LS EEORR

if (irl .ne. irold .and. iarg .eq. 0) then «—— HAFOBHITHN. U—2aAEDHD
if (iql .eq. 0) then | photon =R LA DM A ST
ie = e(np)/deltae +1
if(ie .gt. 50) ie =50
spg(l.ie) = spg(l,ie) + wt(np)
elseif (igl .eq. -1) then I 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(l.,ie) = spp(l,ie) + wt(np)
end if
end if
end if



howfar® 1% ]|

howfar (L. egs [ZPFA ARN)—IZBH T HIBEHMEIEZ ST T

IL—F2

howfar [, ustep MFEHIZ, )= aVIERNHOINE >N E

D, HAGEEIZIE,

— ustep ZIR S EZTOIRBEICEZTRZ S

—imew ZRIFMNALODTIK) =23 0B SITERTET
z

FLF O, I—HF—hVBEE 1L HT-UNRIEL (Il (AR SV [23E

Li=zIEHULNZIZ. idiscard 755 E1IZERET S

FERIT LA AN —IL—T1 o BIZEE>T-howfar&7i b

—- cgEFRALTWWAIEEIE. ZOaA——a—FDhowfark{EH 95




R E Rl

o EEEE1 NalBHBDEE
- ROIIIEBLT. E—IVRRHDEBERVERENEDELZRNL,
~ fRR%E. Cs-137TME—I R )LF—IF(0.662MeV)IZZEZ B,
—~ ﬁéﬁ% Co-60I1ZZ %, 1.173MeV&1.333MeVAEFEZRIUHER THRAES
— 1.25§Mevfﬁiiﬁil:9u’c —AR(Z-AR)D AL TOSERTRSF
. EARRICERT S,
~ 1.253MeV#RIR T, *ﬁ&%ﬁg}ﬁﬁ%ﬁﬁ@@ééﬂ%?éo
o EETFRE2 GelRHBDETE
- RH#RZE, GelCEBL T, ALKRESDNalE, 1.253MeVIRIRIZH T 5
I:_—/J&Ué*ﬁﬂja*ﬂm&ttigﬁoto
« EERMEI . EXEMBEDETE
- BHSKE BR20C. IRENDERICEZ, 1.253MeVIRIRISxLT, Ik
WRIRILF—ZKRDEL BEBFDEFDF YT ZRE.ZMFEETI
AOFREDELKOEFHDEDIZES, smmDAINH LR RET B,
- ZERDOWIE(33.97 eV/painZAWLVT, AT FIEH YO ZDEMFE
@ H 71 (Coulomb/source)z3 Kb &, BIRIFR=EZ. 1.602 x 101°Cle £F %,




EERE

2009-6-24 ucnaicgv.fEDESEE LS

2011-6-23 (ucnaicgv.fEDEEHFES)

2012-06-19 page 13T characteristic distance — characteristic dimension
EWET

— read(4,*) (med(i),i=1,nreq) D TS5—HAvyt—I ExtAiEZ BN
- [ERTIMET —F%Fparameter XTHEET H A
2012-07-28

— parameter X TOMEBFERAZ LY. BLFZMXMEDTIEE
— (read4,*) (med(i),i=1,nreg) D TZ7— Ayt — 3t AL % HI kR
2015-07-30

—- HETHEIZDOINTOEHEAEM
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