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Step 1

e Step 1
— Over-ride EGS4 macros
— Non EG34 macros
— COMMON DIMENSION

- — open statements



%C80
INEWCONDITIONAL;

" Select random number generator: 0=RAN6 1=RANM AR

"RANMAR isa Lagged-Fibonacci Method pseudo random number
generator”

"devised by George Marsagliaand Arif Zaman.

REPLACE { $SRNGEN} WITH {0}

"STEP 1. USER-OVER-RIDE-OF-EGS-MACROS"



REPLACE {$RANDOMSET#} WITH {
{SETR B=$RNGEN}
[IF] {COPY B}=0[
IX X=X X*663608941;{ P1} =IX X* 0.23283064E-09;| F(IX X .L T.0){ P1} ={ P1} +1.0;
IF(IXX.EQ.IXXST) [OUTPUT;( WARNING !"/
" Same random number will be produced.'/
"It is better to use RANNMAR random number generator.')]
]
[IF] {COPY B}=1][
{P1}=URNDM((IXX)-URNDM (IXX); IF({ P1}.LT.0.) { P1} ={P1} +1.
URNDM(IXX) = {P1};
IXX=IXX-1; IF(IXX.EQ.Q) IXX=97;
IXX=IXX-1; IF(IXX.EQ.0) IXX=97;
CRNDM=CRNDM-CDRNDM; IF(CRNDM.LT.0.) CRNDM=CRNDM+CMRNDM;
{P1}={P1}-CRNDM; IF{P1}.LT.0.) {P1} ={P1} +1.;



" Select Fortran Compiler. "
" Lahey Fortran=1 "
" Microsoft Fortran = 2

" Other PC = 3 (defaullt) "
" g77 on Windows =4

" Sun UNIX Workstation and Linux =5 !
" Other UNIX Workstation =6 "



"Macro to define OPEN STATEMENT for Cross-section data.
" (UNIX or PC). "
REPLACE { SOPEN;} WITH {

{SETR B=$COMPILER}

[IF] {COPY B}<5 [OPEN(12,FILE="'mortjob.xse,status="old');
OPEN(6,FILE="mortjob.out',status="new");
OPEN(8,FILE="mortjob.dum',status="new");]

[ELSE] [OPEN(12,FILE="mortjob.xsec’,status="old');
OPEN(6,FILE="mortjob.output’,status="new’");
OPEN(8,FILE="mortjob.dummy’',status="new");]



[Non EGS4 macros]

"COMMON to define variables to score at AUSGAB"

"DEPE:deposited energy inside the detector"

"DELTAE:energy bin width in MeV"

" SPG:Gamma spectrum, SPE:Electron spectrum, SPP:Positron spectrum”

REPLACE {;COMIN/TOTALSY;} WITH

{;COMMON/TOTALSDEPE,DEL TAE,SPG($NDET,$NEBIN),SPE($NDET,$NEBIN),
SPP(SNDET,$NEBIN);}

"COMMON of print-out parameter"
REPLACE {;COMIN/LINES;} WITH
{;COMMON/LINES/NLINESNWRITE,NCOUNT,ILINES;}

"COMMON of geometry related parameter”
REPLACE {;COMIN/PASSIT/;} WITH
{;COMMON/PASSIT/NREG,NPLAN,NCYL,IRZ;}



[SPARAMETER statements]

PARAMETER $MXPLNS=5; "NUMBER OF PLANE"

PARAMETER $MXCYLS=3; "NUMBER OF CYLINDER"
PARAMETER $NCASES=5000; "MAXIMUN NUNBER OF CASES'
PARAMETER $NBATCH=50; "Number of batch"

PARAMETER $NEBIN=50; "Number of energy bin"

PARAMETER $NDET=1; "Number of detector “

[COMIN and DIMENSION]

:COMIN/DEBUG,BOUNDS,BREMPR,CYLDTA,EDGE,ELECIN,ETALY 1,LINESMEDIA,
MISC,NTALY 1,PASSIT,PLADTA,RANDOM,STACK, THRESH, TOTAL S,UPHIOT,USEFUL ,USER/;
DIMENSION PH($NEBIN),PHPB($NEBIN,$SNBATCH):

DIMENSION SPGPB($NDET,$NEBIN,$NBATCH),SPEPB(SNDET,$NEBIN,$SNBATCH),
SPPPB($NDET,$NEBIN,$NBATCH);
DIMENSION PEFPB($NBATCH), TEFPB($NBATCH):;



. 24
« MADARR 24

$TYPE MEDARR(24,3): /

DATA MEDARR/$SNAI-XRAY-IAPRIM',9* " ',
$SAL-IAPRIM'15*" |
$SQUARTZ-IAPRIM" 11 *" " [,



Step 2
« SUBROUTINE AUSGAB

— NMED: User Code

— NREG:

— MED(I):

— ECUT(l), PCUT(l): EGS4

— |IEDGFL(1): 53: Produce X rays
0: X-ray are not produced

KEK Extension 1







KEK (Electron Impact |onization)

e Ell
— COMIN EIICOM

— Ell
IMPACR(I)

— KEK Interna 2000-4

— KEK Interna 2000-4



NMED=3; "NUMBER OF MEDIA"

DO JF1,NMED |
DO 1=1,24 [MEDIA(1,J)=MEDARR(I,J);]]

NPLAN=$MXPLNS; "NUMBER OF PLANES'
NCYL=$MXCYLS, "NUMBER OF CYLINDER"

NREG=(NPLAN-1)*NCYL+3; "NUMBER OF REGIONS (INCLUDING OUTSIDE VACUUM"
REGION)
IRZ=NREG-3;

/'

Ucnai3p.mor HOWFAR




"SET MEDIUM INDEX FOR EACH REGION"
IMED(1), MED(NREG-1),MED(NREG)/=0; "VACUUM REGIONS'
IMED(2),MED(3),MED(4),MED(7),MED(10),MED(13)/=2;
Al region”
MED(8)=1; "Nal(TI) detector region"

IMED(11),MED(12)/=3; "Quartz region"

JECUT(2),ECUT(3),ECUT(4),ECUT(7),ECUT(8),ECUT(10)/=0.561;
JECUT(11),ECUT(12)/=0.561;

IMED(5),MED(6),MED(9)/=0; "Vacuum region inside case"

|IEDGFL(8)=53; “53:Atomic number of |. Produce X rays"
0:X rays are not produced"



AEAP ECUT, PCUT

AE AP PEG3H4

AE
AP
ECUT PCUT
ECUT
PCUT
ECUT PCUT

AE AP ECUT PCUT



Step 3

SUBROUTINE HATCH CALL

— AE AP UE UE



CALL HATCH;

"OUTPUT VARIOUS QUANTITIES ASSOCIATED WITH THE MEDIA"

OUTPUT; ('1QUANTITIES ASSOCIATED WITH EACH MEDIA:'//);

DO JE1,NMED [

OUTPUT (MEDIA(I,J),1=1,24); (/,1X,24A1);

OUTPUT RHO(J),RLC(J); (5X,' RHO=',G15.7, GICM**3 RLC=,
G15.7, CM");

OUTPUT AE(J),UE(J); (5X,' AE='G15.7, MEV UE='G15.7, MEV');

OUTPUT AP(J),UP(); (5X,' AP="G15.7, MEV UP=,G15.7, MEV");

]

OUTPUT;( INFORMATION OF MEDIUM AND CUT-OFFFOR EACH REGION'/);
DO I=1,NREG [

IF(MED(1).EQ.0) [OUTPUT I,ECUT(1),PCUT());

(' MEDIUM(,I3,)=VACUUM',18X /ECUT=",G10.5,' MEV, PCUT='G10.5,' MEV");

]

ELSE [OUTPUT I,(MEDIA(II,MED(1)),11=1,24),ECUT(1),PCUT();

( MEDIUM(,13,)=',24A1,'ECUT=",G10.5; MEV, PCUT=",G10.5, MEV")]]

]



Step 4

(PCOORD) (PNORM)

(CYRAD) (CYRAD2)



Step 5

SUBROUTINE ECNSV1 NTALLY

CALL ECNSV1(0O,NREG,TOTKE);" INITIALIZE ESUM ARRAY FOR ENERGY"
CONSERVATION CALCULATION."
NREG=NUMBER OF REGIONS"

TOTKE=TOTAL KE (DUMMY VARIABLE HERE)"
(MUST BE REAL*8)"

CALL NTALLY(O,NREG);



AUSGAB

NCOUNT=0; "PARTICLE HISTORY COUNTER"
ILINES=0; "INITIALIZE LINEFOUTPUT COUNTER"
DEPE=0.DO; "ZERO THE ENERGY DEPOSITION AT SCINTILATOR"

/PEF, TEF/=0.0; "Zero the efficiency"

DO JF1,9NEBIN [PH(J)=0.0;] "Zero the pulse-height"

DO ND=1,$NDET [

DO JE1,$NEBIN [

ISPG(ND,J),SPE(ND,J),SPP(ND,J)/=0.0; "Zero the spectrum

11
‘NCOUNT ILINES



1QI: El: XI,Yl,ZI :
Ul VI,WI: IRI:
WTI; ( =1)

IDINC=-1.

| XXST: (for SLAC RANG)
NWRITE, NLINES:

NBATCH:

NCASES, NCASPB:



1QI=0; "INCIDENT PARTICLE"

ElI=1.33 +ABS(1QI)*PRM; "TOTAL ENERGY OF PARTICLE (MEV) "

AVAILE=EI + 1QI*PRM; "AVAILABLEK.E. (MEV) (MUST BE REAL*8)"
EKIN=AVAILE;

DELTAE=0.05; "Energy bin of response"

X1=0.0; Y1=0.0; ZI=0.0; "STARTING COORDINATES (CM)"
UI=0.0; VI=0.0; WI=1.0; "INCIDENT DIRECTION COSINES"
IRI=2; "ENTRANCE REGION DEFINITION"

WTI=1.0; "WEIGHT FACTOR OF UNITY"

IDINC=-1; "AN IDENTIFIER (LIKE IARG) TO MARK INCIDENT PARTICLES"



IXXST=17847465;

IXX=IXXST; "INITIALIZED RANDOM NUMBER WITH STARTING SEED"

SRNG-INITIALIZATION; «—

Initidization if RANMAR
random number generator
are selected

NWRITE=10; "NUMBER OF INCIDENT CASES TO PRINT OUT"

NCASES=$NCASES; "MAXIMUM NUMBER OF INCIDENT CASES TO RUN"

NBATCH=$NBATCH; "NUMBER OF BATCH"
NCASPB=NCASES/NBATCH; "NUMBER OF CASES PER BATCH"
NOFBAT=0; "NUMBER OF BATCH FINISHED"

NLINES=15; "NUMBER OF LINESTO PRINT OUT"




Step 7/

|1QI, El, X1, YI, ZI, Ul, VI, WI, IRI, WTI
“SUBROUTINE SHOWRR" CALL

“CALL SHOWER®

DO NOFBAT=1,NBATCH [ "BATCH-LOOP"
DO I=1,NCASPB ["START OF SHOWER CALL LOOP OF EACH BATCH"

<
IF(NCOUNT.LE.NWRITE.AND.ILINES.LE.NLINES) |

OUTPUT EIXIYI,ZI,UILLVI,WI,
IQILIRIIDINGC; (7G15.7,315);
ILINES=ILINES+1;]

CALL SHOWER(IQI,EILX1,Y1,ZI,ULVI,WIIRI,WTI);
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MORSE-CG
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« MORSE-CG FSD

. (NCASES)  NBATCH
— NCASPB(=NCASES/NBATCH)

"If some energy is deposited inside detector add pul se-height”
"and efficiency"

|F(DEPE.GT.0.DO) [

|E=DEPE/DELTAE+],;

IF(IE.LE.$NEBIN) [PH(IE)=PH(IE)+WTI:]

| F(DEPE.GE.EI*0.999) [PEF=PEF+WTI;]

TEF=TEF+WTI;]

DEPE=0.D0;



X

"Caculate average value for this BATCH"
DO IE=1,$NEBIN |
PHPB(IE,NOFBAT)=PH(I E)/NCASPB;
PH(IE)=0.0;

]

PEFPB(NOFBAT)=PEF/NCASPB;
TEFPB(NOFBAT)=TEF/NCASPB,;

/PEF, TEF/=0.0;

DO ND=1,$NDET [

DO IE=1,$NEBIN [

SPGPB(ND,IE,NOFBAT)=SPG(ND,IE)/NCASPB; "Gamma spectrum for this BATCH"
SPEPB(ND,IE,NOFBAT)=SPE(ND,IE)/NCASPB; "Electron spectrum for this BATCH"
SPPPB(ND,IE,NOFBAT)=SPP(ND,|E)/NCASPB; "Positron spectrum for this BATCH"
/SPG(ND,|E),SPE(ND, | E),SPP(ND, | E)/=0.0;

1l



Step 8

. ECNSV1 NTALLY

"NEXT, CALL THE SUBROUTINE ECNSV1 TO WRITE-OUT THE ENERGY DEPOSITION"
"TOTALS---TO CHECK ENERGY CONSERVATION FOR ONE THING"

CALL ECNSV1(1,NREG,TOTKE);

CALL NTALLY(1,NREG);



AUSGAB
.+ AUAGAB

e Ucha3.mor Nal

IRL=IR(NP); "SET LOCAL VARIABLE"
DPWT=WT(NP);

"KEEP TRACK OF THE ENERGY DEPOSITION---FOR CONSERVATION
PURPOSES®

ESUM(IQ(NP)+2,IRL,IARG+1)=ESUM(IQ(NP)+2,IRL IARG+1)+EDEP* DPWT;
NSUM(IQ(NP)+2,IRL JARG+1)=NSUM(IQ(NP)+2,IRL,|ARG+1) + 1;

IF(MED(IRL).EQ.1) ["particle is inside the detector”
DEPE=DEPE+EDEP; "Add energy deposition"



Nal

PM
|F((IRL.NE.IROLD.AND.IARG.EQ.0).AND.(IROLD.NE.11))

IF(IRL.NE.IROLD.AND.IARG.EQ.O) [ "particle enters into detector"
IF(IQ(NP).EQ.O) ["photon™

|E=E(NP)/DELTAE+1;

IF(IE.LE.SNEBIN) [SPG(L,|E)=SPG(L,| E)+DPWT;]]
ELSEIF(IQ(NP).EQ.-1) ["Electron"
|E=(E(NP)}-RM)/DELTAE;

IF(IE.LE.$NEBIN) [SPE(1,|E)=SPE(L,|E)+DPWT:]]
EL SE ["Positron”

|E=(E(NP)-RM)/DELTAE;

IF(IE.LE.$NEBIN) [SPP(1,|E)=SPP(1,|E)+DPWT:]]
] "end of entering to detector”

] "end of inside detector"



HOWFAR

HOWFAR EGS
HOWFAR USTEP

— USTEP
— IRNEW

DISCARD



