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GEANT Program Flow Chart

MAIN *user routine

GZEBRA *initialisation of ZEBRA system,dynamic core allocation
UGINIT *user routine.

GINIT *initialise the GEANT common blocks

GFFGO *read free format data records

GZINIT *initialise the memory manager

GPART/GSPART *fill the data structure JPART

GMATE/GSMATE *fill the data structure JMATE

<user code> *it is the responsibility of the user to:

- define the geometry of the different componsents of the setup
([GEOM]) ,stored in the JROTM and JVOLUM data structures

- define tracking medium parameters([CONS], [TRAK]),stored
in the JTMED datastructure.

- specity which elements of the geometrical setup should be
considered as sensitivedetectors,giving a response when hit
by a particle([HITS]).

- usually all done in a user routine called UGEQOM.

GPHYSI *compute energy loss and cross-section tables and store them.

GRUN *loop over events.
GTRIGI *initialise event processing and create the event header
bank JHEAD.

GTRIG *process one event.
GUKINE *(user)generates or reads the kinematics of the event and

stores it in the data structures JVERTX and JKINE([KINE]).
GUTREV *calling GTREVE which performs the following operations
GTREVE *loop over tracks,including any secondaries generated.
GUTRAK *(user)
GTRACK *control tracking of current track.
GMEDIA *find current volume/tracking medium.
GTVOL *loop over successive media seen by the
particle.
GTGAMA/GTELEC/... *tracking of particle
according to type.
GUSTEP *(user)recording of hits in data
structure JHITS and of space points
in data structure JXYZ.
GUDIGI *simulate the detector responses for the event,
using the information recorded in the data structure
JHITS during particle transport,and store the results
in the data structure JDIGI([HITS]).
GUOUT *perform all the processing at the end of the event
and output the relevant data structures([IOPA]).
GTRIGC *clearing of memory for next event.

UGLAST *(user)
GLAST *standard GEANT termination.
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gugeom.f 000000000 OODODODOOO
gxuser.f: ToF 04.10000000000000O

gxuser.f : PHENIX 0 430000000000000

B.1 gugeom.f

*okok
* gugeom.f
*okok
*
SUBROUTINE UGEOM
*
st sk sk ke ok sk sk sk sk sk sk ke sk s ok sk sk sk sk ke sk sk s s sk sk sk sk skesk sk sk sk sk s sk sk sk sk sk ke sk sk s s sk sk sk sk sk sk sk sk sk sk sk ok sk skok sk ok ok sk

* *
* User routine to define geometry of detector *
* *

sk stk ke e ok skl s e ke ko e ek sk o o sk sk sk s ek sk sk o sk sk sk sk sk sk sk sk sk ok sk skt s ke sk skt s ek stk e sk sk s s skak ok o e ok

*

C implicit none

*

*KEEP , GCFLAG.
COMMON/GCFLAG/IDEBUG, IDEMIN, IDEMAX, ITEST, IDRUN, IDEVT, IEORUN
+ ,IEOTRI,IEVENT,ISWIT(10),IFINIT(20),NEVENT,NRNDM(2)
COMMON/GCFLAX/BATCH, NOLOG
LOGICAL BATCH, NOLOG

C

*KEEP, GCTRAK .

PARAMETER (MAXMEC=30)

COMMON/GCTRAK/VECT(7) ,GETOT,GEKIN,VOUT(7) ,NMEC,LMEC(MAXMEC)
, NAMEC (MAXMEC) ,NSTEP ,MAXNST,DESTEP,DESTEL,SAFETY,SLENG
,STEP ,SNEXT ,SFIELD,TOFG ,GEKRAT,UPWGHT,IGNEXT,INWVOL
,ISTOP ,IGAUTO,IEKBIN, ILOSL, IMULL,INGOTO,NLDOWN,NLEVIN
,NLVSAV,ISTORY

CHARACTER*4 NAMEC

PARAMETER (MAXME1=30)

+ + + +
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COMMON/GCTPOL/POLAR(3), NAMEC1(MAXME1)

C
*KEEP,GCVOLU.
COMMON/GCVOLU/NLEVEL , NAMES (15) , NUMBER(15) ,
+LVOLUM(15) ,LINDEX(15),INFROM, NLEVMX,NLDEV(15) ,LINMX(15),
+GTRAN(3,15) ,GRMAT(10,15) ,GONLY(15) ,GLX(3)
CHARACTER*4 NAMES
C
*KEND .
C
INTEGER IVOLU,IFIELD
C
C ——-> Vectors
real VMOTH(3)/4000.,2000.,4000./
real pVERT(3)/0.,50.,50./ I vector of VERTEX (TUBE) [psudo volume]
real pTFPN(3)/24.5,100.,16./
real pEMCL(3)/196.8,98.4,45./
real VSCTS(3)/0.75,21.7,0.75/ ! vector of TOF-short (BOX)
real VSCTL(3)/0.75,31.9,0.75/ ! vector of TOF-long (BOX)
real VEMCL(3)/196.8,98.4,25./ ! vector of EMcal (BOX)
real VHCMB(3)/24.,95.,1.0/ ! vector of TOF-frame (BOX)
real VCRBN(3)/24.,95.,0.15/ ! vector of TOF-frame-Carbon (BOX)
real VALM1(3)/24.3,0.65,2.05/ ! vector of TOF-frame—-Aluminiuml (BOX)
real VALM2(3)/23.5,0.8,3.1/ ! vector of TOF-frame-Aluminium2 (BOX)
real VALM3(3)/0.8,95.,0.8/ ! vector of TOF-frame—-Aluminium3 (BOX)
real VPMTS(3)/0.,0.95,3.3/ ! vector of PMT (TUBE)
real VMMTL(3)/1.04,1.09,2.1/ ! vector of u-metal (TUBE)
real VCABL(3)/24.,90.,0.4/ ! vector of cable (BOX)
C
REAL FIELDM,TMAXFD,STEMAX,DEEMAX,EPSIL,STMIN,UBUF(3)
C
C -——> Integer number of material
integer tof_mate, lucite_mate, glass_mate, mumetal_mate
integer cable_mate, pbglass_mate, gas_mate
C
C --—> Plastic (lucite) for cover plates (C5H802) --—-
real AP(3) /12.,1.,16./
real ZP(3) /6.,1.,8./
real WP(3) /5.,8.,2./
real DP /1.18/
C
C ---> Borosilicate glass (PMT glass) [Pyrex]
real AG(4)/16.0,28.086,10.81,22.99/ ! 0,Si,B,Na
real ZG(4)/8.,14.,5.,11./
real WG(4)/2.01,0.8,.24,.1/ ! 80% Si02 12% B203 5% Na20
real DG/2.23/
C
C —-——> Cable
real AC(4)/63.54,12.01,1.01,35.45/ ! Cu,C,H,Cl
real ZC(4)/29.00,6.00,1.00,17.00/
real WC(4)/0.393,1.214,2.117,0.311/ ' 39.3% Cu 31.1% C2H3C1l 29.6% C2H4
real DC/1.936/
C
C -——> Integer number of medium
integer gas_med, tof_med, lucite_med, glass_med, mumetal_med
integer cable_med, carbon_med, alumi_med, pbglass_med
C
C —-——> Parameter of position
real YMMTL(6)/92.20,86.40,50.10,41.45,26.80,18.15/ ! Y-axis of metal
real DXMMT(6)/0.,1.5,0.,0.,1.5,1.5/ ! DX of metal
C

integer IXTF, ITOF, JTOF, IXPM, IYPM, KOSU
real XTOF, YTOF1,YTOF2,YTOF3, ZTOF

real XMET, YMET, ZMET

real XPMT, YPMT, ZPMT
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*kk

*

Define material

csn.. Stores the constants for the material IMATE in the data
csn.. structire JMATE

csn. .

csn. . GSMATE(IMATE, CHNAMA,A,Z ,DENS,RADL, ABSL, UBUF, NWBUF)
csn. .

csn.. IMATE: material number

csn.. CHNAMA: material name

csn.. A: atomic weight

csn.. Z: atomic number

csn.. DENS: density in g/cm*3

csn.. RADL: radiation length in cm

csn.. ABSL: absorption length in cm (ignored)

csn.. UBUF: array of NWBUF additional user parameters

csn.. NWBUF: number of user words in UBUF

csn. .

cak..

cak.. Defines mixture or compound IMATE as composed by NMATE
cak.. materials defined via the arrays A,Z and WMAT.

cak.. Mixtures of compounds can also be defined.

cak..

cak. . GSMIXT(IMATE,NAMATE,A,Z,DENS,NLMAT,WMAT*)

cak..

cak.. IMATE: material number

cak.. NAMATE: mixture name

cak.. A: array of atomic weights

cak.. Z: array of atomic numbers

cak.. DENS: density in g/cm*3

cak.. NLMAT: number of elements in the mixture

cak. . >0 WMAT: the proportion by weights

cak.. <0 WMAT: the proportion by number of atoms
cak..

*

C

C -——> define material for Air

C

gas_mate=600
CALL GSMATE(601,’He(gas) $’,4.00,2.0 ,1.785E-4,

+ 5.284E+5,3.221E45,ubuf ,nwbuf)
C
C ———> define material for TOF
C
tof_mate=700
call GSMATE(tof_mate,’BC404 $’,6.221,3.373,1.032,
+ 0.424E02,0.820E02,ubuf ,nwbuf)
C
[ lucite_mate=tof_mate+1l
c CALL GSMIXT(lucite_mate,’Lucite $’,AP,ZP,DP,-3,WP)
C
glass_mate=tof_matet+2
CALL GSMIXT(glass_mate,’Borosilicate$’,AG,ZG,DG,-4,WG)
C
mumetal_mate=tof_mate+3
CALL GSMATE(mumetal_mate,’Fe $’,565.85,26., 7.87,
+ 1.76,17.1,ubuf,nwbuf)
C

cable_mate=tof_matet+4
CALL GSMIXT(cable_mate,’Cable$’,AC,ZC,DC,—-4,WC)

——=> define material for EMcal

aQaOa
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pbglass_mate=800
CALL GSMATE(pbglass_mate,’S pb-glass’,116.162,47.045,4.010,

+ 0.252E01,0.384E02, ubuf ,nwbuf)
*kk
*
* Define tracking medium
*

csn.. assolates a set of tracking parameters to a material, defining a
csn.. so—called tracking medium. The routine stores the parameters of the
csn.. tracking medium ITMED in the data structure JTMED.

csn. .

csn. . GSTMED (ITMED, NATMED, NMAT, ISVOL, IFIELD,FIELDM, THAXFD, STEMAX,
csn. . DEEMAX ,EPSIL,STMIN, UBUF, NWBUF)

csn. .

csn.. ITMED: tracking medium number

csn.. NATMED: tracking medium name

csn.. NMAT: material number corresponding to ITMED

csn.. ISVOL: sensitivity flag (<=0 not a sensitive volume)

csn. . define 0 or 1

csn.. IFIELD: magnetic field flag

csn.. O=no magnetic, 1=strongly inhomogeneous,2=inhomogeneous, 3=uniform)
csn.. FIELDM: maximum fiedl value in Kilogauss

csn.. TMAXFD: max angu deviation due to the mag. field permitted in one step
csn.. STEMAX: maximum step permitted (cm)

csn.. DEEMAX: maximum fractional energy loss in one step (O<DEFMAX<=1)

csn.. EPSIL: boundary crossing precision (cm)

csn.. STMIN: minimum value for the maximum step imposed by energy loss,etc (cm)
csn.. UBUF: array of NWBUF additional user parameters

csn.. NWBUF: number of additional user parameters

cak..

cak.. Automatic calculation takes plase in case the input value is negative
cak..

cak.. COMMON/GCTRAK/

cak.. IGAUTO : Automatic computation of DEEMAX,STMIN,TMAXFD,STEMAX

cak.. Flag set to O tracking parameters are given by the user
cak.. 1 tracking parameters are calculated by GEANT
*

IGAUTO = 0
*

IFIELD=0

FIELDM=0.

TMAXFD=20.0

STEMAX=0.10

DEEMAX=0.05

EPSIL =0.01

STMIN =1.0
*

STEMAX _cal=1.0
DEEMAX_cal=0.05
STMIN_cal =1.0

C
CALL GSTMED(600,’Vaccume $’,16,0,IFIELD,FIELDM, TMAXFD,
+ -1.,-1.,EPSIL,-1.,UBUF,3)
CALL GSTMED(601,’Air $’,15,0,IFIELD,FIELDM, TMAXFD,
+ -1.,-1.,EPSIL,-1.,UBUF,3)
CALL GSTMED(602,’He(gas) $’,601,0,IFIELD,FIELDM,TMAXFD,
+ -1.,-1.,EPSIL,-1.,UBUF,3)
C
tof_med=700
CALL GSTMED(tof_med,’Scintillator $’,tof_mate,0,IFIELD,FIELDM,
+ TMAXFD,STEMAX ,DEEMAX ,EPSIL,STMIN,UBUF,3)
C
[ lucite_med=tof_med+1
[ CALL GSTMED(lucite_med,’Light Guide $’,mumetal_mate,O,IFIELD,FIELDM,
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c + TMAXFD, STEMAX ,DEEMAX , EPSIL, STMIN,UBUF,3)

glass_med=tof_med+2
CALL GSTMED(glass_med,’PMT glass $’,glass_mate,O,IFIELD,FIELDM,

+ TMAXFD,STEMAX ,DEEMAX ,EPSIL,STMIN,UBUF, 3)
C
mumetal_med=tof_med+3
CALL GSTMED (mumetal_med,’Mu-metal $’,mumetal_mate,0,IFIELD,FIELDM,
+ TMAXFD,STEMAX ,DEEMAX ,EPSIL,STMIN,UBUF, 3)
C
cable_med=tof_med+4
CALL GSTMED(cable_med,’Cable $’,cable_mate,0,IFIELD,FIELDM,
+ TMAXFD,STEMAX ,DEEMAX ,EPSIL,STMIN,UBUF, 3)
C
carbon_med=tof_med+5
CALL GSTMED(carbon_med,’Carbon $’,6,0,IFIELD,FIELDM, TMAXFD,
+ STEMAX ,DEEMAX,EPSIL,STMIN,UBUF,3)
C
alumi_med=tof_med+6
CALL GSTMED(alumi_med,’Aluminium $’,9,0,IFIELD,FIELDM, TMAXFD,
+ STEMAX ,DEEMAX,EPSIL,STMIN,UBUF,3)
C
pbglass_med=800
CALL GSTMED(pbglass_med,’Pb—glass $’,pbglass_mate,o,IFIELD,FIELDM,
+ TMAXFD,STEMAX_cal ,DEEMAX_cal,EPSIL,STMIN_cal,UBUF,3)
C
* %k
*
* Define relation between axis

csn.. Stores rotaion matrix IROT in the data structure JROTM.
csn. . CSROTM(IROT,THETA1,PHI1,THETA2,PHI2,THETA3,PHI3)

csn.. IROT: number of the rotation matrix
csn.. THETA1(2/3): polar angle for the exis x(y/z)
csn.. PHI1(2/3): azimuthal angle for axis x(y/z)

CALL GSROTM(1,90.,0.,90.,90.,0.,0.)
CALL GSROTM(2,180.,0.,90.,90.,90.,0.)
CALL GSROTM(3,90.,0.,180.,90.,90.,90.)

* Define volumes

csn.. Defines a volume with a given name/shape/tracking medium num/shape param
csn. .

csn. . GSVOLU(CHNAME, CHSHAP ,NMED,PAR,NPAR, IVOLU*)

csn. .

csn.. CHNAME: char*4 volume name, it must be unique

csn.. CHSHAP: char*4 name of one of GEANT shape

csn.. NMED: int tracking medium number for the volume.

csn.. PAR: array containing the shape parameters

csn.. NPAR: number of parameters.

csn.. IVOLU: internal volume number.

if (ISWIT(6) .eq. 1 )then
gas_med = 601

elseif( ISWIT(6) .eq. 2 )then
gas_med = 602

else
gas_med = 600

endif

CALL GSVOLU(’MOTH’,’BOX ’,gas_med,VMOTH,3,IVOLU)
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C
CALL GSVOLU(’PSU2’,’TUBE’,gas_med,pVERT,3,IVOLU)
CALL GSATT(’PSU2’,’SEEN’,0)
CALL GSVOLU(’PSU3’,’TUBE’,gas_med,pVERT,3,IVOLU)
CALL GSATT(’PSU3’,’SEEN’,0)
CALL GSVOLU(’PSU4’,’TUBE’,gas_med,pVERT,3,IVOLU)
CALL GSATT(’PSU4’,’SEEN’,0)
CALL GSVOLU(’PSU5’,’TUBE’,gas_med,pVERT,3,IVOLU)
CALL GSATT(’PSU5’,’SEEN’,0)

C
CALL GSVOLU(’VTF1’,’BOX ’,gas_med,pTFPN,3,IVOLU)
CALL GSATT(’VTF1’,’SEEN’,0)
CALL GSVOLU(’VTF2’,’BOX ’,gas_med,pTFPN,3,IVOLU)
CALL GSATT(’VTF2’,’SEEN’,0)
CALL GSVOLU(’VCAL’,’BOX ’,gas_med,pEMCL,3,IVOLU)
CALL GSATT(’VCAL’,’SEEN’,0)

C
CALL GSVOLU(’SCTS’,’BOX ’,tof_med,VSCTS,3,IVOLU)
CALL GSATT(’SCTS’,’SEEN’,1)
CALL GSATT(’SCTS’,’COL0O’,2)
CALL GSVOLU(’SCTL’,’BOX ’,tof_med,VSCTL,3,IVOLU)
CALL GSATT(’SCTL’,’SEEN’,1)
CALL GSATT(’SCTL’,’COLO’,2)

C
CALL GSVOLU(’HCMB’,’BOX ’,gas_med,VHCMB,3,IVOLU)
CALL GSATT(’HCMB’,’SEEN’,1)
CALL GSATT(’HCMB’,’COLO’,1)
CALL GSVOLU(’CRBN’,’BOX ’,carbon_med,VCRBN,3,IVOLU)
CALL GSATT(’CRBN’,’SEEN’,1)
CALL GSATT(’CRBN’,’COL0O’,1)
CALL GSVOLU(’ALM1’,’BOX ’,alumi_med,VALM1,3,IVOLU)
CALL GSATT(’ALM1’,’SEEN’,1)
CALL GSATT(’ALM1’,°COLO’,6)
CALL GSVOLU(’ALM2’,’BOX ’,alumi_med,VALM2,3,IVOLU)
CALL GSATT(’ALM2’,’SEEN’,1)
CALL GSATT(’ALM2’,°COLO’,6)
CALL GSVOLU(’ALM3’,’BOX ’,alumi_med,VALM3,3,IVOLU)
CALL GSATT(’ALM3’,’SEEN’,1)
CALL GSATT(’ALM3’,’COLO’,6)

C
CALL GSVOLU(’PMT ’,’TUBE’,glass_med,VPMTS,3,IVOLU)
CALL GSATT(’PMT ’,’SEEN’,1)
CALL GSATT(’PMT ’,’COLO’,4)
CALL GSVOLU(’MMTL’,’TUBE’ ,mumetal_med,VMMTL,3,IVOLU)
CALL GSATT(’MMTL’,’SEEN’,1)
CALL GSATT(’MMTL’,’COLO’,4)
CALL GSVOLU(’CABL’,’BOX ’,cable_med,VCABL,3,IVOLU)
CALL GSATT(’CABL’,’SEEN’,1)
CALL GSATT(’CABL’,’COLO’,5)

C

CALL GSVOLU(’EMCL’,’BOX ’,pbglass_med,VEMCL,3,IVOLU)
CALL GSATT(’EMCL’,’SEEN’,1)

CALL GSATT(’EMCL’,’COLO’,3)
*k

*

Position volumes

csn.. Places a copy of a volume previously defined by a call to GSVOLU
csn.. inside its mother volume CHMOTH.

csn. .

csn. . GSPOS(CHNAME,NR,CHMOTH,X,Y,Z,IROT, CHONLY)

csn. .

csn.. CHNAME: char*4 name of the volume being positioned

csn.. NR: copy number of the volume CHNAME being positioned

csn.. X/Y/Z: x/y/z position of the volume int the mother reference system
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csn.. IROT: rotation matrix number describing the orientation of the vol

csn. . relative to the coordinate system of the mother
csn.. CHONLY: char*4 flag to indicate whether a point found to be in this
csm. . volume may also be in other volumes which are... (ONLY/MANY)

CALL GSPOS(’PSU2’,1,’MOTH’,0.,0.
CALL GSPOS(’PSU3’,1,’PSU2’,0.,0.
CALL GSPOS(’PSU4’,1,’PSU37,0.,0.
CALL GSPOS(’PSU5’,1,’PSU4’,0.,0.

.,1,’0NLY?)
.,1,’0NLY?)
.,1,’0NLY?)

0
0
0
0.,1,’0NLY’)

. v e .

if (ISWIT(7) .eq. 3)then

CALL GSPOS(’VCAL’,1,’MOTH’,75.,0.,0.,2,°0NLY’)
else

CALL GSPOS(’VCAL’,1,’MOTH’,568.,0.,0.,2,’0NLY’)
endif

CALL GSPOS(’EMCL’,1,’VCAL’,0.,0.,-20.,1,”0NLY’)
CALL GSDVT(’PbGx’,’EMCL’,4.1,1,pbglass_med,100)
CALL GSDVT(’PbGy’,’PbGx’,4.1,2,pbglass_med,100)

if ((ISWIT(7) .eq. 0).or.(ISWIT(7) .eq. 3))then
C ! nothing
elseif (ISWIT(7) .eq. 1)then
CALL GSPOS(’VTF1’,1,’MOTH’,504.
CALL GSPOS(’VTF2’,1,’MOTH’,504.
else

0.,0.,2, MANY?)
.,0.,2, MANY?)

-

o

CALL GSPOS(’VTF1’,1,’MOTH’,504.,0.,-171.5,2, MANY’)
CALL GSPOS(’VTF2’,1,’MOTH’,504.,0.,-171.5,2, MANY’)
CALL GSPOS(’VTF1’,2,’MOTH’,504.,0.,-122.5,2, MANY’)
CALL GSPOS(’VTF2’,2,’MOTH’,504.,0.,-122.5,2, MANY’)
CALL GSPOS(’VTF1’,3,’MOTH’,504.,0., -73.5,2, MANY’)
CALL GSPOS(’VTF2’,3,’MOTH’,504.,0., -73.5,2, MANY’)
CALL GSPOS(’VTF1’,4,’MOTH’,504.,0., —-24.5,2, MANY’)
CALL GSPOS(’VTF2’,4,’MOTH’,504.,0., —-24.5,2, MANY’)
CALL GSPOS(’VTF1’,5,’MOTH’,504.,0., 24.5,2, MANY’)
CALL GSPOS(’VTF2’,5,’MOTH’,504.,0., 24.5,2, MANY’)
CALL GSPOS(’VTF1’,6,’MOTH’,504.,0., 73.5,2, MANY’)
CALL GSPOS(’VTF2’,6,’MOTH’,504.,0., 73.5,2, MANY’)
CALL GSPOS(’VTF1’,7,’MOTH’,504.,0., 122.5,2, MANY’)
CALL GSPOS(’VTF2’,7,’MOTH’,504.,0., 122.5,2, MANY’)
CALL GSPOS(’VTF1’,8,’MOTH’,504.,0., 171.5,2, MANY’)
CALL GSPOS(’VTF2’,8,’MOTH’,504.,0., 171.5,2, MANY’)

endif

CALL GSPOS(’HCMB’,1,’VTIF1’,0.,0., 0.,1,’0NLY’)

CALL GSPOS(’CRBN’,1,’VTIF1’,0.,0., 1.15,1,’0NLY’)
CALL GSPOS(’CRBN’,2,’VTF1’,0.,0.,-1.15,1,’0NLY’)
CALL GSPOS(’CABL’,1,’VTF2’,1.5,0,13.,1,”0NLY’)

CALL GSPOS(’ALM1’,1,’VTF2’,0., 95.65,0.75,1,’0NLY’)
CALL GSPOS(’ALM1’,2,’VTF2’,0.,-95.65,0.75,1, ONLY’)
CALL GSPOS(’ALM2’,1,’VTF2’,1.5, 97.7,11.6,1,’0NLY’)
CALL GSPOS(’ALM2’,2,’VTF2’,1.5,-97.7,11.6,1, 0NLY’)
CALL GSPOS(’ALM3’,1,’VTF2’, 25.,0.,11.6,1,’0NLY’)
CALL GSPOS(’ALM3’,2,’VTF2’,-22.,0.,11.6,1, 0NLY’)

do IXTF = 1,16
XTOF = (IXTF-1)*3.0-(24.0-0.75)+DXMMT(1)
YTOF1= 69.7
YTOF2= 11.65
YTOF3= -56.6
ZTOF = 2.1
ITOF = IXTF

JTOF = IXTF + 32
CALL GSPOS(’SCTS’,ITOF,’VTF1’,XTOF,YTOF1,ZTOF,1, 0NLY’)
CALL GSPOS(’SCTL’,ITOF,’VTF1’,XTOF,YTOF2,ZTOF,1, 0NLY’)



B.1.

10
100

GUGEOM.F

CALL GS
XTOF =
YTOF1=
YTOF2=
YTOF3=
ZTOF =
ITOF =
JTOF =
CALL GS
CALL GS
CALL GS

enddo

do

IXPM
XMET
YMET
ZMET
XPMT
YPMT
ZPMT
KOSU
CALL GS
CALL GS
XMET
YMET
ZMET
XPMT
YPMT
ZPMT
KOSU =
CALL GS
CALL GS

enddo

do 100 IYPHM

con

do 10 I
XMET
YMET
ZMET
XPMT
YPMT
ZPMT
KOSU
CALL
CALL
XMET
YMET
ZMET
XPMT
YPMT
ZPMT
KOSU
CALL
CALL

continu

tinue

POS(’SCTL’,JTOF,’VTF1’ ,XTOF,YTOF3,ZTOF, 1, ’ONLY’)
0.- XTOF

0.- YTOF1

0.- YTOF2

0.- YTOF3

2.1

IXTF + 16

IXTF + 48
POS(’SCTS’,ITOF,’VTF1’,XTOF,YTOF1,ZTOF,1, ’ONLY’)
POS(’SCTL’ ,ITOF,’VTF1’,XTOF,YTOF2,ZTOF,1, ’ONLY’)
POS(’SCTL’,JTOF,’VTF1’ ,XTOF,YTOF3,ZTOF,1, ’ONLY’)

1, 16

(IXPM-1)#3.0-(24.0-0.75)+DXMMT(1)

YMMTL (1)

6.6

XMET

YMET

ZMET + 1.2

IXPM

POS(’MMTL’ ,KOSU, ’VTF1’ ,XMET,YMET, ZMET, 1, ’ONLY’)
POS(’PMT ’,KOSU, ’VTF1’,XPMT,YPMT,ZPMT,1, ONLY’)
0.- XMET

0.- YMET

ZMET

XMET

YMET

ZMET + 1.2

IXPM + 16

POS(’MMTL’ ,KOSU, ’VTF1’ ,XMET,YMET, ZMET, 1, ’ONLY’)
POS(’PMT ’,KOSU, ’VTF1’,XPMT,YPMT,ZPMT,1, ONLY’)

2,6
= 1,16

(IXPM-1)#3.0-(24.0-0.75)+DXMMT (IYPM)

YMMTL (IYPM)

4.2

XMET

YMET - 1.2%((~1.)**IYPM)

ZMET

IXPM + 32%(IYPM-1)

GSPOS (’MMTL’ ,KOSU, *VTF1’ ,XMET, YMET, ZMET, 3, ’ONLY’)
GSPOS(’PMT ’,KOSU,’VTF1’,XPMT,YPMT,ZPMT,3, ONLY’)
0.- XMET

0.- YMET

ZMET

0.- XPMT

0.- YPMT

ZPMT

IXPM + 16 + 32%(IYPM-1)

GSPOS (’MMTL’ ,KOSU, *VTF1’ ,XMET, YMET, ZMET, 3, ’ONLY’)
GSPOS(’PMT ’,KOSU,’VTF1’,XPMT,YPMT,ZPMT,3, ONLY’)
e

XPM

CALL GGCLOS

RET
END

URN

53
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B.2 gxuser.f: ToF

*okok
* gxuser.f
*okok
*
SUBROUTINE UGINIT
*
st sk sk ke sk sk sk sk sk sk ok ke sk s sk sk sk sk sk ke sk sk ke s sk sk sk sk skeok sk sk sk sk s sk ok sk sk sk sk sk sk sk sk sk sk sk sk skok sk sk sk sk sk sk sk skok sk sk ok ok ok

* *
* To initialise GEANT3.21 program and read data cards *
* *

3 s >k 3k sk vk 3k 3k vk 3k 3k 3k sk 3k 3k sk vk ok sk sk 3k 3k sk 3k 3k 3k sk ok sk sk sk 3k sk sk 3k 3k gk 3k 3k 3k sk vk ok sk sk 3k sk sk 3k 3k sk ok 3k ok sk sk ok sk sk ok ok sk ok ok ok skeok ke sk sk ok ok
*
PARAMETER (NWGEAN=9000000,NWPAW=2000000,NWKUIP=30000)
COMMON/GCBANK/GEANT (NWGEAN)
COMMON/PAWC/PAW (NWPAW)
C
*KEEP , GCKINE.
COMMON/GCKINE/IKINE,PKINE(10),ITRA, ISTAK,IVERT, IPART, ITRTYP

+ ,NAPART(5), AMASS, CHARGE, TLIFE,VERT(3) ,PVERT(4) , IPAOLD
C
COMMON/GCUNIT/LIN,LOUT,NUNITS,LUNITS(5)
INTEGER LIN,LOUT,NUNITS,LUNITS
COMMON/GCMAIL/CHMAIL
CHARACTER*132 CHMAIL
C

*KEEP , GCCUTS.
COMMON/GCCUTS/CUTGAM , CUTELE, CUTNEU,, CUTHAD , CUTMUO , BCUTE, BCUTM
+ ,DCUTE ,DCUTM ,PPCUTM,TOFMAX,GCUTS(5)
C
*KEEP , GCPHYS.
COMMON/GCPHYS/IPAIR,SPAIR,SLPAIR,ZINTPA,STEPPA
, ICOMP ,SCOMP, SLCOMP , ZINTCO, STEPCO
, IPHOT,SPHOT, SLPHOT , ZINTPH, STEPPH
,IPFIS,SPFIS,SLPFIS,ZINTPF, STEPPF
,IDRAY,SDRAY,SLDRAY,ZINTDR, STEPDR
,IANNI,SANNI,SLANNI,ZINTAN,STEPAN
, IBREM,SBREM, SLBREM, ZINTBR, STEPBR
,IHADR,SHADR, SLHADR , ZINTHA, STEPHA
, IMUNU, SMUNU,, SLMUNU , ZINTMU, STEPMU
,IDCAY,SDCAY,SLIFE ,SUMLIF,DPHYS1
,ILOSS,SLOSS, SOLOSS, STLOSS, DPHYS2
, IMULS, SMULS, SOMULS , STMULS , DPHYS3
,IRAYL,SRAYL,SLRAYL,ZINTRA, STEPRA
COMMON/GCPHLT/ILABS,SLABS, SLLABS,ZINTLA, STEPLA
,ISYNC
+ ,ISTRA

O S A T e T s T &

+

C
*KEEP, GCFLAG.
COMMON/GCFLAG/IDEBUG, IDEMIN, IDEMAX , ITEST , IDRUN, IDEVT , IEORUN
+ ,IEOTRI,IEVENT,ISWIT(10),IFINIT(20),NEVENT,NRNDM(2)
COMMON/GCFLAX/BATCH, NOLOG
LOGICAL BATCH, NOLOG
C
*KEND .
cn.. Define of HBOOK word
integer  istat
character emtags(6)*5
data emtags/’I’,’E’,’x’,’y’,’r’, ’sita’/
character caltags(40)*6
data caltags/’I’,’N’,’EO’,’Eless’,’Etot’,
+ ’El’,’IPl’,’Xl’,’yl’,’il’,’jl’,’E2’,’IP2’,’X2’,’Y2’,’i2’,
+ »j27 ,’E3,’IP3’,’x3’,’y3’,’13’,7j3’, Nem’, ’Eem1’, *ieml’,



B.2. GXUSER.F : TOF

+ ’jem1’,’Ntof’, Etof1’,’IPtofl’,’itofl’,’jtofl’,
+ 'Etof2’,’IPtof2’,’itof2’,’ jtof2’,
+ 'Etof3’,’IPtof3’,’itof3’,’jtof3’/

* K K X ¥ X Q

CALL GINIT

* K K ¥ ¥

CUTGAM=0.001
CUTELE=0.001
CUTHAD=0.01
CUTNEU=0.01
CUTMUO=0.01
BCUTE=CUTGAM
BCUTM=CUTGAM
DCUTE=CUTELE
DCUTM=CUTELE
PPCUTM=0.002 !
TOFMAX=1010 ! threshold on time of flight counted
from primary interaction time

* ¥ K ¥ X¥OQOQ

IPAIR=1
ICOoMP=1
IPHOT=1
IPFIS=0
IDRAY=1
TANNTI=1
IBREM=1
THADR=1
IMUNU=1
IDCAY=1
ILOSS=2

IMULS=1

IRAYL=0

ILABS=1

ISYNC=0

ISTRA=0
*k

Initialize GEANT

! Initialize GEANT system

Input tracking thresholds

! threshold for gammas transport

! threshold for electrons transport

! threshold for hadrons transport

! threshold for neutral hadrons transport

! threshold for muons transport

! threshold for photons produced by electron Brems.
! threshold for photons produced by muon Brems.

]
]
]

! threshold for electron produced by muon delta-rays
threshold for ete- pair production by muons

Input physics processes

pair production with generation of electron/positron

compton scattering with generation of electron

photo-electric effect with generation of electron

photo-fission effect with generation of secondaries

delta ray production with generation of electron

positron annihilation with generation of photons

bremsstrahlung with generation of gamma

hadronic interactions with generation of secondaries

muon nuclear interaction with generation of secondaries

decay in flight with generation of secondaries

continuous energy loss without generation of delta ray
and Landau-Vaviliov-Gauss fluctuations

multiple scattering according to Moli’ere theory

Rayleigh scattering

absorbtion of Cerenkov photons with posssible detection

To control synchrotron radiation

To control energy loss fluctuation model

write(6,*)’
write(6,*)’ Type in !’
write(6,*)’

write(6,*)’

write(6,*)’Select of GAS °’
write(6,*)’ Vaccume ===>0’
write(6,*)’ Air ===>1"
write(6,*)’ He(gas) ===>2°
read(5,*) ISWIT(6)

write(6,*)’
write(6,*)’Select of ToF status ’
write(6,*)’ non-panel ===>0’

! threshold for electron produced by electron&delta-rays

55
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write(6,*)’ 1-panel ===>1°
write(6,*)’ 8-panel ===>2’
write(6,*)’ non-panel &’

write(6,*)’ EMcal 50cm===>3’
read(5,*) ISWIT(7)

*
*
* Initialize GEANT/ZBOOK data structures
*
*
CALL GZINIT ! Initialize mother banks
*
*
* Initialize graphics package
*
*
CALL GDINIT ! Initialize drawing packag
*
CALL GPART ! Store the standard particle constants
CALL GMATE ! Initialize material constants
*
CALL UGEOM ! Define user geometry
CALL GPHYSI ! Initialize GEANT physics processes
*
write(6,*)’ —————————— USER Selection —-—-———————- ’
if (ISWIT(6) .eq. 1)then
write(6,*)’ Air’
elseif (ISWIT(6) .eq. 2)then
write(6,*)’ Helium gas’
else
write(6,*) ’ Vaccume’
endif
if (ISWIT(7) .eq. O)then
write(6,*)’ This geom. is EMcal only’
elseif (ISWIT(7) .eq. 1)then
write(6,*)’ This geom. is ToF 1-panel and EMcal small’
elseif (ISWIT(7) .eq. 3)then
write(6,*)’ This geom. is EMcal only (near)’
else
write(6,*)’ This geom. is ToF 8-panel and EMcal °’
write(6,*)’ Full Scale !'!’
endif
write(6,*)’
write(6,*¥)’ ——————————————————— )
write(6,*)’
*
*k
*
* Open HBOOK
*
CALL HROPEN(1,’PHENIX’,’phenix.nt’,’n’,1024,istat)
*k
*
* Booking Histogram & Ntuple file
*
CALL HBOOKN(SO,’Energy of gamma’,s,’PHENIX’,5000,emtags)
C
CALL HBOOKN(60,’Energy(Pt= 250MeV)’,40,’PHENIX’,5000,caltags)
CALL HBOOKN(70,’Energy(Pt= 500MeV)’,40,’PHENIX’,5000,caltags)
CALL HBOOKN(80,’Energy(Pt=1000MeV)’,40, ’PHENIX’,5000,caltags)
CALL HBOOKN(90,’Energy(Pt=1500MeV)’,40, ’PHENIX’,5000,caltags)
C

if ((ISWIT(7) .ne. 0) .and. (ISWIT(7) .ne. 3))then
CALL HBOOK1(200,’ (ToF) Energy loss(MeV)’,100,0.,20.,0.)
CALL HBOOK2(250,’ToF Pair pro. and Compton scat.(P=250MeV/c)’,
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+ 100,-200.,200.,50,-100.,100.,0.)

CALL HBOOK2(260,’ToF Pair pro. and Compton scat.(P=500MeV/c)’,
+ 100,-200.,200.,50,-100.,100.,0.)

CALL HBOOK2(270,’ToF Pair pro. and Compton scat.(P=1000MeV/c)’,
+ 100,-200.,200.,50,-100.,100.,0.)

CALL HBOOK2(280,’ToF Pair pro. and Compton scat.(P=1500MeV/c)’,
+ 100,-200.,200.,50,-100.,100.,0.)
endif

CALL HBOOK1(300,’EMcal (P=250MeV/c)’,100,0.,400,0.)
CALL HBOOK1(310,’EMcal (P=250MeV/c)’,200,0.,400,0.)
CALL HBOOK1(320,’EMcal (P=500MeV/c)’,100,0.,800,0.)
CALL HBOOK1(330,’EMcal (P=500MeV/c)’,200,0.,800,0.)
CALL HBOOK1(340,’EMcal (P=1000MeV/c)’,100,0.,1600,0.)
CALL HBOOK1(350,’EMcal (P=1000MeV/c)’,200,0.,1600,0.)
CALL HBOOK1(360,’EMcal (P=1500MeV/c)’,100,0.,2400,0.)
CALL HBOOK1(370,’EMcal (P=1500MeV/c)’,200,0.,2400,0.)

END

SUBROUTINE UGLAST
*
3k 3k sk 3k sk 3k sk sk 3k sk 3k sk ok sk sk sk sk ok sk ok sk ok 3k sk ok sk sk sk ok sk ok sk sk ok sk 3k sk sk sk sk sk sk ok sk ok sk ok sk sk sk sk ok sk ok sk sk ok sk ok sk ok sk ok sk ok sk sk ok sk ok skk

* *
* Termination routine to print histograms and statistics  *
* *

3 s >k 3k sk vk 3k 3k vk 3k 3k 3k sk 3k 3k sk vk ok sk sk 3k 3k sk 3k 3k 3k sk ok sk sk sk 3k sk sk 3k 3k gk 3k 3k 3k sk vk ok sk sk 3k sk sk 3k 3k sk ok 3k ok sk sk ok sk sk ok ok sk ok ok ok skeok ke sk sk ok ok
*
COMMON/GCOMIS/ICOMIS, JUINIT, JUGEOM, JUKINE, JUSTEP, JUOUT, JULAST

C
*KEND .
cn. . Define of HBOOK word
integer icycle
C
* _________________________________________________________________
*
IF(JULAST.NE.O)THEN
CALL CSJCAL(JULAST,0,X,X,X,X,X,X,X,X,X,X)
GO TO 99
ENDIF
*
CALL GLAST
*%
*
*
* Close HIGZ
*
*
CALL IGEND
*%
*
* Close HBOOK
*
CALL HROUT(O,icycle,’ )
CALL HREND(’PHENIX’)
*%
*
RETURN
99 END
*
* %k

SUBROUTINE GUKINE
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*
3k 3k sk 3k sk 3k sk sk 3k sk 3k sk ok sk sk sk sk ok sk ok sk ok 3k sk ok sk sk sk ok sk ok sk sk ok sk 3k sk sk sk sk sk sk ok sk ok sk ok sk sk sk sk ok sk ok sk sk ok sk ok sk ok sk ok sk ok sk sk ok sk ok skk

* *
* Generates Kinematics for primary tracks *
* *

3 s >k 3k sk vk 3k 3k vk 3k 3k 3k sk 3k 3k sk vk ok sk sk 3k 3k sk 3k 3k 3k sk ok sk sk sk 3k sk sk 3k 3k gk 3k 3k 3k sk vk ok sk sk 3k sk sk 3k 3k sk ok 3k ok sk sk ok sk sk ok ok sk ok ok ok skeok ke sk sk ok ok
*
*KEEP , GCFLAG.
COMMON/GCFLAG/IDEBUG, IDEMIN, IDEMAX , ITEST, IDRUN, IDEVT, IEORUN
+ ,IEOTRI,IEVENT,ISWIT(10),IFINIT(20),NEVENT, NRNDM(2)
COMMON/GCFLAX/BATCH, NOLOG
LOGICAL BATCH, NOLOG
C
*KEEP , GCKINE.
COMMON/GCKINE/IKINE,PKINE(10),ITRA, ISTAK,IVERT, IPART, ITRTYP
+ ,NAPART(5) , AMASS, CHARGE, TLIFE,VERT(3) ,PVERT(4) , IPAOLD
C
*KEEP , GCONST.
COMMON/GCONST/PI,TWOPI ,PIBY2,DEGRAD,RADDEG,CLIGHT ,BIG,EMASS
COMMON/GCONSX/EMMU, PMASS , AVO
C
*KEEP , GCSCAN.
PARAMETER (MSLIST=32,MAXMDT=3)
COMMON/GCSCAN/SCANFL, NPHI , PHIMIN,PHIMAX ,NTETA, TETMIN, TETMAX,
MODTET, IPHIMI,IPHIMA,IPHI1,IPHIL,NSLMAX,
NSLIST,ISLIST(MSLIST),VSCAN(3),FACTX0,FACTL,
FACTR,IPHI,ITETA,ISCUR,SX0,SABS, TETMID (MAXMDT),
TETMAD (MAXMDT)
LOGICAL SCANFL
COMMON/GCSCAC/SFIN,SFOUT
CHARACTER#*80 SFIN,SFOUT

+ + + +

C

*KEEP,GCOMIS.
COMMON/GCOMIS/ICOMIS, JUINIT, JUGEOM, JUKINE, JUSTEP, JUOUT, JULAST

C

*KEEP ,user common block
common/uELOSS/In_part,IDcal,pt,Init_ENERGY,ELOSStof,EL0SS(8,96),

+ Nckov,lick(96,48)
common/uENERGY/Etot ,ENEcal(10),xcal(10),ycal(10),ical(10),
+ jcal(10),Ncal,Ntof,ENEtof (10),itof(10),jtof(10),IP(10)
C
*KEND.
C
REAL UBUF,PLAB(3),VERT(3)
INTEGER  NVTX,NT,IPART
C
real pt, p4(4), Init_pt, y_min, y_max, y
integer Iseed, Init_PART,In_part,Iptswit, IDtof, IDcal
real Nckov,Nck(96,48)
integer inum,ick, jck
character eventname*20
real theta, phi, p_theta, p_phi
C
* _________________________________________________________________
*
IF(JUKINE.NE.O)THEN
CALL CSJCAL(JUKINE,0,X,X,X,X,X,X,X,X,X,X)
GO TO 99
ENDIF
*
*
* Define type, momentum and vertex of particle
*
*

save Init_PART,Init_num,Init_pt,Iptswit
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IF(IEVENT.EQ.1)THEN
WRITE(6,*)’ °
WRITE(6,*)’ Type in !’

WRITE(6,*)’ °

WRITE(6,*) ’Initial particle number ..integer’

WRITE(6,*)’ <example> 1,Gamma
WRITE(6,%)’ 8,Pion+
WRITE(6,%)’ 12,Kaon-
READ(5,#*)Init_PART

In_part = Init_PART

WRITE(6,*)’ °
WRITE(6,*) ’Number of paeticles
READ(5,*)Init_num

ENDIF

VERT(1)
VERT(2) = 0.
VERT(3) = 0.
CALL GSVERT(VERT,0,0,UBUF,1,NVTX)

0.

if (IEVENT.EQ.1)then
Init_pt = 0.25

endif

if (IEVENT.EQ.10001)then
Init_pt = 0.50

endif

if (IEVENT.EQ.20001)then
Init_pt = 1.0

endif

if (IEVENT.EQ.30001)then
Init_pt = 1.5

endif

Iseed = NRNDM(2)+1812
do inum = 1,Init_num

3,Electron 6,Muon-"’
9,Pion- 11,Kaon+’
14 ,Proton etc. ?

. .integer’

thita = 0.400 ! = arctan(200/500)
p_theta = 3.1415926/2 - thita + 2.*thita*ran(Iseed)
phi = 0.200 ! = arctan(100/500)

p_phi = -phi + 2.*phi*ran(Iseed)

pt = Init_pt

PLAB(1) = pt*sin(p_theta)*cos(p_phi)
PLAB(2) = pt*sin(p_theta)*sin(p_phi)

PLAB(3) = pt*cos(p_theta)

CALL GSKINE(PLAB,Init_PART,NVTX,UBUF,1,NT)

enddo

ELOSStof = 0.
Nckov = 0.
do ick = 1,96
do jck = 1,48
Nck(ick,jck) = 0.
if(jck .le. 8)then
ELOSS(jck,ick) = 0.

endif
enddo
enddo
C
Etot = 0.
Ncal = 0
Ntof = 0
do i=1,10

59
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ENEcal(i)
xcal(i)
ycal(i)
ical(di)
jcal(i)
ENEtof (i
itof (1)
jtof (i)
IP(i) =
enddo

O

OO Il OOOOI
O

O u~uunun

Kinematic debug (controled by ISWIT(1))

* K K X ¥ ¥

IF((IDEBUG.EQ.1) .AND. (ISWIT(1).EQ.1))THEN
CALL GPRINT(’VERT’,0)
CALL GPRINT(’KINE’,0)

ENDIF

99 END

*kk

*

SUBROUTINE GUTREV

ook ke s sk sk sk sk sk ke sk sk ke sk s sk sk sk sk sk sk ke sk sk s sk sk sk sk sk skesk sk sk sk sk s sk sk sk sk sk sk sk sk sk sk skl sk ok sk skok sk ok ok sk sk
* *
* User routine to control tracking of one event *
* Called by GRUN *
* *
ook ke s sk sk sk sk sk ke sk sk ke sk s sk sk sk sk sk sk ke sk sk s sk sk sk sk sk skesk sk sk sk sk s sk sk sk sk sk sk sk sk sk sk skl sk ok sk skok sk ok ok sk sk

Qa0

CALL GTREVE
RETURN
END

*kk

*

SUBROUTINE GUTRAK

2k 3k 3k ok ok 3k 3k 3k 3k 3k %k ok ok %k ok ok ok ok ok 3k 3k 3k 3k sk ok ok ok ok sk 3k 3k 3k 3k 3k ok ok ok ok ok ok ok %k ok ok ok ok ok %k %k %k ok sk ok ok kK ok ok ok sk sk k %k

User routine to control tracking of one track

==>Called by : GTREVE

* ¥ K ¥ ¥
* ¥ K ¥ ¥

2k 3k 3k ok ok 3k 3k 3k 3k 3k %k ok ok %k ok ok ok ok ok 3k 3k 3k 3k sk ok ok ok ok sk 3k 3k 3k 3k 3k ok ok ok ok ok ok ok %k ok ok ok ok ok %k %k %k ok sk ok ok kK ok ok ok sk sk k %k

Qa0

*KEEP , GCFLAG
COMMON/GCFLAG/IDEBUG, IDEMIN, IDEMAX , ITEST, IDRUN, IDEVT, IEORUN
+ ,IEOTRI,IEVENT,ISWIT(10),IFINIT(20),NEVENT, NRNDM(2)
COMMON/GCFLAX/BATCH, NOLOG
LOGICAL BATCH, NOLOG

C

*KEEP , GCKINE.
COMMON/GCKINE/IKINE,PKINE(10),ITRA, ISTAK,IVERT, IPART, ITRTYP
+ ,NAPART(5) , AMASS, CHARGE, TLIFE,VERT(3) ,PVERT(4) , IPAOLD
CHARACTER*4 NAPART

C

*KEEP , GCTRAK .
PARAMETER (MAXMEC=30)
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COMMON/GCTRAK/VECT (7) ,GETOT, GEKIN, VOUT(7) , NMEC, LMEC (MAXMEC)
,NAMEC (MAXMEC) ,NSTEP ,MAXNST,DESTEP,DESTEL,SAFETY,SLENG
JSTEP ,SNEXT ,SFIELD,TOFG ,GEKRAT,UPWGHT,IGNEXT,INWVOL
,ISTOP ,IGAUTO,IEKBIN, ILOSL, IMULL,INGOTO,NLDOWN,NLEVIN
NLVSAV,ISTORY

CHARACTER*4 NAMEC,NAMEC1

PARAMETER (MAXME1=30)

COMMON/GCTPOL/POLAR(3), NAMEC1(MAXME1)

*KEEP ,user common block

common/uELOSS/In_part,IDcal,pt,Init_ENERGY,ELOSStof,EL0SS(8,96),
+ Nckov,lick(96,48)

+ 4+ + +

real Init_ENERGY

aQaOa

if ((VECT(1) .le. 0.1).and.(VECT(2) .le. 0.1).and.
+ (VECT(3) .le. 0.1).and.(IPART .eq. In_part))then
Init_ENERGY = GETOT*1.0E+3 ! GETOT: (GeV)--> Init_ENERGY: (MeV)
endif

CALL GTRACK
RETURN
END

*kk

*

SUBROUTINE GUFLD(X,F)

2k 3k 3k ok ok 3k 3k 3k 3k 3k %k ok ok %k ok ok ok ok ok 3k 3k 3k 3k sk ok ok ok ok sk 3k 3k 3k 3k 3k ok ok ok ok ok ok ok %k ok ok ok ok ok %k %k %k ok sk ok ok kK ok ok ok sk sk k %k

User routine to compute the magnetic field F
at space point X
Called by GHELIX,GRKUTA

* ¥ K ¥ ¥

2k 3k 3k ok ok 3k 3k 3k 3k 3k %k ok ok %k ok ok ok ok ok 3k 3k 3k 3k sk ok ok ok ok sk 3k 3k 3k 3k 3k ok ok ok ok ok ok ok %k ok ok ok ok ok %k %k %k ok sk ok ok kK ok ok ok sk sk k %k

Qa0
* ¥ K ¥ ¥

*KEEP , GCVOLU.
COMMON/GCVOLU/NLEVEL , NAMES (15) , NUMBER(15),

+ LVOLUM(15) ,LINDEX(15) , INFROM, NLEVMX ,NLDEV(15) ,LINMX(15),
+ GTRAN(3,15) ,GRMAT(10,15) ,GONLY(15),GLX(3)
CHARACTER*4 NAMES
C
DIMENSION X(3),F(3)
c.
C.
*
F(1)=0
F(2)=0
F(3)=0
C
RETURN
END
*
%k k

SUBROUTINE GUSTEP
*

2k ok ok 3k ok ok 3k 3k 3k 3k 3k 3k %k %k %k sk ok ok ok ok ok 3k 3k 3k 3k sk ok ok ok ok sk 3k 3k 3k 3k 3k ok ok %k ok ok ok %k ok ok ok 3k 3k 3k %k %k ok ok sk ok k k kok ok ok ok sk k sk k sk kok

User routine called at the end of each tracking step

MEC 1is the mechanism origin of the step

INWVOL is different from O when the track has reached
a volume boundary

ISTOP is different from O if the track has stopped

* K K X ¥ ¥
* K K X ¥ ¥

61
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* *
* Called by GTRACK *
* *

3 s >k 3k sk vk 3k 3k vk 3k 3k 3k sk 3k 3k sk vk ok sk sk 3k 3k sk 3k 3k 3k sk ok sk sk sk 3k sk sk 3k 3k gk 3k 3k 3k sk vk ok sk sk 3k sk sk 3k 3k sk ok 3k ok sk sk ok sk sk ok ok sk ok ok ok skeok ke sk sk ok ok
*
*KEEP , GCFLAG
COMMON/GCFLAG/IDEBUG, IDEMIN, IDEMAX , ITEST, IDRUN, IDEVT, IEORUN
+ ,IEOTRI,IEVENT,ISWIT(10),IFINIT(20),NEVENT, NRNDM(2)
COMMON/GCFLAX/BATCH, NOLOG
LOGICAL BATCH, NOLOG
C
*KEEP , GCKINE.
COMMON/GCKINE/IKINE,PKINE(10),ITRA, ISTAK,IVERT, IPART, ITRTYP
+ ,NAPART(5) , AMASS, CHARGE, TLIFE,VERT(3) ,PVERT(4) , IPAOLD
CHARACTER*4 NAPART
C
*KEEP , GCKING.
INTEGER MXGKIN
PARAMETER (MXGKIN=100)
COMMON/GCKING/KCASE, NGKINE,GKIN(5,MXGKIN),

+ TOFD (MXGKIN) , IFLGK (MXGKIN)
INTEGER KCASE,NGKINE ,IFLGK,MXPHOT,NGPHOT
REAL GKIN,TOFD,XPHOT
C
PARAMETER (MXPHOT=800)
COMMON/GCKIN2/NGPHOT,XPHOT(11,MXPHOT)
C
COMMON/GCKIN3/GP0OS(3,MXGKIN)
REAL GPOS
C

*KEEP , GCMATE.
COMMON/GCMATE/NMAT , NAMATE(5) , A, Z,DENS, RADL, ABSL

C

*KEEP , GCTMED.
COMMON/GCTMED/NUMED , NATMED (5) , ISVOL , IFIELD, FIELDM, THAXFD, STEMAX
+ ,DEEMAX,EPSIL,STMIN,CFIELD, CMULS,IUPD, ISTPAR, NUMOLD
COMMON/GCTLIT/THRIND,PMIN,DP,DNDL, JMIN, ITCKOV, IMCKOV, NPCKOV

C

*KEEP , GCTRAK .

PARAMETER (MAXMEC=30)

COMMON/GCTRAK/VECT(7) ,GETOT, GEKIN,VOUT(7) ,NMEC, LMEC (MAXMEC)
,NAMEC (MAXMEC) ,NSTEP ,MAXNST,DESTEP,DESTEL,SAFETY,SLENG
,STEP ,SNEXT ,SFIELD,TOFG ,GEKRAT,UPWGHT,IGNEXT,INWVOL
,ISTOP ,IGAUTO,IEKBIN, ILOSL, IMULL,INGOTO,NLDOWN,NLEVIN
,NLVSAV, ISTORY

CHARACTER*4 NAMEC

PARAMETER (MAXME1=30)

COMMON/GCTPOL/POLAR(3), NAMEC1(MAXME1)

+ + + +

C
*KEEP , GCVOLU.
COMMON/GCVOLU/NLEVEL , NAMES (15) , NUMBER(15),

+ LVOLUM(15) ,LINDEX(15) , INFROM, NLEVMX ,NLDEV(15) ,LINMX(15),
+ GTRAN(3,15) ,GRMAT(10,15),GONLY(15),GLX(3)
CHARACTER*4 NAMES
C
COMMON/GCOMIS/ICOMIS, JUINIT, JUGEOM, JUKINE, JUSTEP, JUOUT, JULAST
C

*KEEP,GCONST.
COMMON/GCONST/PI,TWOPI ,PIBY2,DEGRAD,RADDEG,CLIGHT ,BIG,EMASS
COMMON/GCONSX/EMMU , PMASS , AVO
C
*KEEP ,user common block
common/uELOSS/In_part,IDcal,pt,Init_ENERGY,ELOSStof,EL0SS(8,96),
+ Nckov,lick(96,48)
common/uENERGY/Etot ,ENEcal(10),xcal(10),ycal(10),ical(10),
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+ jcal(10),Ncal,Ntof,ENEtof(10),itof(10),jtof(10),IP(10)
*KEND.

real TOFobs, ELOSSobs, Npe, beta

real ELOSStof, ELOSS(8,96), Nckov, Nck(96,48)
integer  ick, jck, itf, jtf, Ncal/0/

real Etot/0./,ENEcal(10),xcal(10),ycal(10)
integer  ical(10),jcal(10),IP(10)

IF (JUSTEP.NE.O) THEN
CALL CSJCAL(JUSTEP,0,X,X,X,X,X,X,X,X,X,X)
GO TO 99

ENDIF

Print the tracking and physics

* K K ¥ ¥

IF(ISWIT(1).EQ.1)THEN
CALL GPCXYZ
ENDIF

Save in the stack particle generated during the current step

* K K ¥ ¥

IF(NGKINE.NE.O)THEN
CALL GSKING(O)
ENDIF

Stores current space point into JXYZ

* K K ¥ ¥

CALL GSXYZ

* ¥

Filling Physics parameter

if ((ISWIT(7) .ne. 0) .and. (ISWIT(7) .ne. 3))then
if ((NAMES(3) .eq. ’SCTS’).or.(NAMES(3) .eq. ’SCTL’))then
TOFobs = TOFG * 1.0E+9 ! TOFG:(sec) --> TOFobs:(nsec)
ELOSSobs = DESTEP * 1.0E+3 ! DESTEP: (GeV)--> ELOSSobs: (MeV)
ELOSStof = ELOSStof + ELOSSobs
if (NAMES(3) .eq. ’SCTS’)then
itf = NUMBER(2)
if ((NUMBER(3) .ge. 1).and.(NUMBER(3) .le. 16))then
jtf = NUMBER(3)
else
jtf = 113 - NUMBER(3)
endif
elseif (NAMES(3) .eq. ’SCTL’)then
itf = NUMBER(2)
if ((NUMBER(3).ge. 1).and.(NUMBER(3).le.16))then
jtf = 32 + NUMBER(3)
elseif ((NUMBER(3).ge.17).and. (NUMBER(3).le.32))then
jtf = 81 - NUMBER(3)
elseif ((NUMBER(3).ge.33).and. (NUMBER(3).1le.48))then
jtf = 32 + NUMBER(3)
elseif ((NUMBER(3).ge.49).and. (NUMBER(3).le.64))then
jtf = 81 - NUMBER(3)
endif
endif
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ELOSS(itf,jtf) = ELOSS(itf,jtf) + ELOSSobs
endif
if ((NAMES(3) .eq. ’SCTS’).or.(NAMES(3) .eq. ’SCTL’).or.
+ (NAMES(3) .eq. ’PMT ’).or.(NAMES(3) .eq. ’MMTL’).or.
+ (NAMES(3) .eq. ’CRBN’).or.(NAMES(3) .eq. ’HCMB’).or.
+ (NAMES(3) .eq. ’ALM1’).or.(NAMES(3) .eq. ’ALM2’).or.
+ (NAMES(3) .eq. ’ALM3’).or.(NAMES(3) .eq. ’CABL’))then
if ((LMEC(NMEC) .ge. 6).and.(LMEC(NMEC) .le. 8))then
if((pt .ge. 0.240) .and. (pt .1t. 0.260))then
CALL HFILL(250,VECT(3),VECT(2),1.)
endif
if((pt .ge. 0.490) .and. (pt .1lt. 0.510))then
CALL HFILL(260,VECT(3),VECT(2),1.)
endif
if((pt .ge. 0.990) .and. (pt .1t. 1.010))then
CALL HFILL(270,VECT(3),VECT(2),1.)
endif
if((pt .ge. 1.490) .and. (pt .1t. 1.510))then
CALL HFILL(280,VECT(3),VECT(2),1.)
endif
endif
endif
endif
if (((WAMES(3).eq.’SCTS’).or. (NAMES(3).eq.’SCTL’)).and.
+ (Ncal.lt.10).and. (INWVOL.eq.1) .and.
+ (itf.1t.10).and.(jtf.1t.100))then
Etot = Etot + GETOT*1.0E3
Ncal = Ncal + 1
ENEcal(lical) = GETOT*1.0E3
IP(Ncal) = IPART
xcal(Ncal) = VECT(3)
ycal(Ncal) = VECT(2)
ical(lcal) = itf
jcal(Ncal) = jtf
endif

if ((NAMES(5) .eq
beta =

VECT(7)/GETOT

.’PbGy’) .and. (CHARGE.ne.0) .and. (VECT(7) .ne.0.))then
! VECT(7):(GeV/c) GETOT: (GeV)

Npe = STEP#370.*%1.0%(1. - 1./(1.5%beta)**2) !1.5=kusseturitu

if(1./(beta*1.5) .lt.
Nckov = Nckov + lNpe
ick = NUMBER(4)
jck = NUMBER(5)
Nck(ick,jck)=Nck(ick,jck) + Npe
endif
endif

1.)then

if (INWVOL .eq. 2)then
NAMES(3)=’ ’
NAMES(4)=" ’
NAMES(5)=" ’
endif

99 CONTINUE
END

SUBROUTINE GUOUT
*

2k ok ok 3k ok ok 3k 3k 3k 3k 3k 3k %k %k %k sk ok ok ok ok ok 3k 3k 3k 3k sk ok ok ok ok sk 3k 3k 3k 3k 3k ok ok %k ok ok ok %k ok ok ok 3k 3k 3k %k %k ok ok sk ok k k kok ok ok ok sk k sk k sk kok

*

* User routine called at the end of each event.

*

*
*
*
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*
*KEEP , GCFLAG.
COMMON/GCFLAG/IDEBUG, IDEMIN, IDEMAX , ITEST, IDRUN, IDEVT, IEORUN
+ ,IEOTRI,IEVENT,ISWIT(10),IFINIT(20),NEVENT, NRNDM(2)
COMMON/GCFLAX/BATCH, NOLOG
LOGICAL BATCH, NOLOG

C
COMMON/GCOMIS/ICOMIS, JUINIT, JUGEOM, JUKINE, JUSTEP, JUOUT, JULAST
C
*KEEP , GCVOLU.
COMMON/GCVOLU/NLEVEL , NAMES (15) , NUMBER(15),
+ LVOLUM(15) ,LINDEX(15) , INFROM, NLEVMX ,NLDEV(15) ,LINMX(15),
+ GTRAN(3,15) ,GRMAT(10,15) ,GONLY(15),GLX(3)
CHARACTER*4 NAMES
C

*KEEP ,user common block
common/uELOSS/In_part,IDcal,pt,Init_ENERGY,ELOSStof,EL0SS(8,96),

+ Nckov,lick(96,48)
common/uENERGY/Etot ,ENEcal(10),xcal(10),ycal(10),ical(10),
+ jcal(10),Ncal,Ntof,ENEtof (10),itof(10),jtof(10),IP(10)
C
*KEND .
C
real range_EM,event_em(6),event_cal(40)
integer level_cal(10)/1,2,3,4,5,6,7,8,9,10/
integer level_em(10)/1,2,3,4,5,6,7,8,9,10/
integer level_tof(10)/1,2,3,4,5,6,7,8,9,10/
real ENEtof(10)
integer Ntof,itof(10),jtof(10),IPtof(10),temp
real pt,Init_ENERGY,ELOSStof,ELOSS(8,96) ,Nckov,Nck(96,48) ,Npi
integer icycle, itf, jtf, ick, jck, i, j, maxN, NN
parameter (maxN = 1000)
real Nem(maxlN),E_em(maxN) ,Rem(maxN),sita_em(maxN)
integer  xem(maxl),yem(maxN)
real E_pi,Pt_pi,phi_pi,M_pi
* __________________________________________________________________
*
IF(JUQUT.NE.O)THEN
CALL CSJCAL(JUOUT,0,X,X,X,X,X,X,X,X,X,X)
GO TO 99
ENDIF
*
CALL ICLRWK(0,0)
*k
*
* Filling Histogram file
*
C
do i=1,10
IPtof(i) = 0
enddo

do itf = 1,8
do jtf = 1,96
if (ELOSS(itf,jtf) .ge. O0.1)then
Ntof = Ntof + 1
ENEtof (Ntof) = ELOSS(itf,jtf)

itof (Ntof) = itf
jtof(Ntof) = jtf
do i=1,10

if ((itf .eq. ical(i)).and.(jtf .eq. jcal(i)))then
IPtof(Ntof) = IP(i)
endif
enddo
CALL HFILL(200,ELOSS(itf,jt£),0.,1.)
endif
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enddo
enddo

if (ISWIT(7) .eq.
range_EM = 60.
else

3)then

range_EM = 530.

endif

NN =0
do ick = 2,95
do jck = 2,47

if ((Nck(ick,jck) .ne. 0.).and.

+ 4+ 4+ o+ o+ +

NN = NN
xem(NN)
yem(NN)
Rem(NN)
sita_em(
endif
enddo
enddo

if (NN .ge. 1)then

do i = 1,NN

+ 1
ick
jck

OO0 B. OO0O0OOogooo

(Nck(ick,jck) .gt. Nck(ick-1,jck-1)).and.
(Nck(ick,jck) .gt. Nck(ick-1,jck)).and.
(Nck(ick,jck) .gt. Nck(ick-1,jck+1)).and.
(Nck(ick,jck) .gt. Nck(ick,jck-1)).and.
(Nck(ick,jck) .gt. Nck(ick,jck+1)).and.
(Nck(ick,jck) .gt. Nck(ick+1,jck-1)).and.
(Nck(ick,jck) .gt. Nck(ick+1,jck)).and.
(Nck(ick,jck) .gt. Nck(ick+1,jck+1)))then

= 4 .1+#sqrt((ick-48.5)**2 + (jck-24.5)#*%2)
NN) = atan(Rem(NN)/range_EM)*180./3.1415926

Nem(i) = Nck(xem(i)-1,yem(i)-1)+Nck(xem(i)-1,yem(i))

+ 4+ + +

E_em(i) = 5

event_em(1)
event_em(2)
event_em(3)
event_em(4)
event_em(5)
event_em(6)

.995E-2*Nem(1i) + 0.606

IEVENT
E_em(i)
xem(i)
yem(1i)
Rem(i)
sita_em(i)

CALL HFN(30,event_em)

if(E_em(i)
if ((pt
CALL
CALL
endif
if ((pt
CALL
CALL
endif
if ((pt
CALL
CALL
endif
if ((pt
CALL
CALL
endif

.gt. 20.)then

.ge. 0.240) .and. (pt

HFILL(300,E_em(i),0.

ge. 0.490) .and. (pt
HFILL(320,E_em(i),0.

.ge. 0.990) .and. (pt

HFILL(340,E_em(i),0.

.ge. 1.490) .and. (pt

HFILL(360,E_em(i),0.

.1t.
,1.
HFILL(310,E_em(i),0.,1.
.1t.
,1.
HFILL(330,E_em(i),0.,1.
.1t.
,1.
HFILL(350,E_em(i),0.,1.
.1t.
,1.
HFILL(370,E_em(i),0.,1.

t
)
)
t
)
)
t
)
)

t
)
)

+Nck(xem(i)-1,yem(i)+1)+Nck(xem(i),yem(i)-1)
+Nck(xem(i) ,yem(i))+Nck(xem(i),yem(i)+1)

+Nck(xem(i)+1,yem(i)-1)+Nck(xem(i)+1,yem(i))
+Nck(xem(i)+1,yem(i)+1)

! MeV : cut= 1MeV

0.260))then

0.510))then

1.010))then

1.510))then
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CALL HFILL(300,E_em(i),0.,1.)
CALL HFILL(310,sita_em(i),0.,1.)
endif
enddo
endif
do i = NN+1,10
E_em(i) = O.
xem(i) 0.
yem(i) = O.
enddo

doi=1,9
do j = i+1,10
if (ENEcal(level_cal(i)) .1t. ENEcal(level_cal(j)))then
temp = level_cal(i)
level_cal(i) = level_cal(j)
level_cal(j) = temp
endif
if(E_em(level_em(i)) .1t. E_em(level_em(j)))then
temp = level_em(i)
level_em(i) = level_em(j)
level_em(j) = temp
endif
if (ENEtof (level_tof(i)) .1t. ENEtof(level_tof(j)))then
temp = level_tof (i)
level_tof(i) = level_tof(j)
level_tof(j) = temp
endif
enddo
enddo

write(6,*) IEVENT,Init_ENERGY,’(MeV) N_ToF ’,Ntof,’ N_EMcal’,Ncal
event_cal(1l) IEVENT
event_cal(2) Ncal
event_cal(3) Init_ENERGY
if((Ncal .eq. 0.).or.(Init_ENERGY - Etot .1lt. 0.))then
event_cal(4) = 0.
else
event_cal(4)
endif
event_cal(5)
event_cal(6)
event_cal(7)
event_cal(8)
event_cal(9)
event_cal(10)
event_cal(11)
event_cal(12)
event_cal(13)
event_cal(14)
event_cal(15)
event_cal(16)
event_cal(17)
event_cal(18)
event_cal(19)
event_cal(20)
event_cal(21)
event_cal(22)
event_cal(23)
event_cal(24)
event_cal(25)
event_cal(26)
event_cal(27)
event_cal(28)

Init_ENERGY - Etot

Etot

ENEcal(level_cal(1))

IP(level_cal(1))

xcal(level_cal(1))

ycal(level_cal(1))
ical(level_cal(1))
jcal(level_cal(1))
ENEcal(level_cal(2))
IP(level_cal(2))
xcal(level_cal(2))
ycal(level_cal(2))
ical(level_cal(2))
jcal(level_cal(2))
ENEcal(level_cal(3))
IP(level_cal(3))
xcal(level_cal(3))
ycal(level_cal(3))
ical(level_cal(3))
jcal(level_cal(3))
NN
E_em(level_em(1))
xem(level_em(1))
yem(level_em(1))
Ntof
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event_cal(29)
event_cal(30)
event_cal(31)
event_cal(32)
event_cal(33)
event_cal(34)
event_cal(35)
event_cal(36)
event_cal(37)
event_cal(38)
event_cal(39)
event_cal(40)

ENEtof(level_tof(1))
IPtof(level_tof (1))
itof(level_tof (1))
jtof(level_tof(1))
ENEtof(level_tof(2))
IPtof(level_tof(2))
itof(level_tof(2))
jtof(level_tof(2))
ENEtof(level_tof(3))
IPtof(level_tof(3))
itof(level_tof(3))
jtof(level_tof(3))

if((pt .ge. 0.240) .and. (pt .1lt. 0.260))then
CALL HFN(60,event_cal)

elseif ((pt .ge. 0.490) .and. (pt .1lt. 0.510))then
CALL HFN(70,event_cal)

elseif ((pt .ge. 0.990) .and. (pt .1lt. 1.010))then
CALL HFN(80,event_cal)

elseif ((pt .ge. 1.490) .and. (pt .1lt. 1.510))then
CALL HFN(90,event_cal)

endif

Draw track of particle and detector

if( ISWIT(5) .eq. O )then

if( ISWIT(2) .eq. 2 )then

CALL GDRAW(’MOTH’,0.,0.,0.,0.5,10.,0.030,0.030)
elseif ( ISWIT(2) .eq. 3)then

CALL GDRAW(’MOTH’,90.,90.,270.,0.5,10.,0.030,0.030)
elseif ( ISWIT(2) .eq. 4)then

CALL GDRAW(’MOTH’,90.,0.,0.,10.,10.,0.030,0.030)
elseif ( ISWIT(2) .eq. 5)then

CALL GDRAW(’MOTH’,90.,0.,0.,10.,10.,0.050,0.050)
else

CALL GDRAW(’MOTH’,60.,120.,0.,3.,5.,0.030,0.030)

CALL GDMAN(18.,4.0)
endif

CALL GDHEAD(101,’TOF and EM-cal$’,.5)
CALL GDXYZ(0)
CALL GDAXIS(0.,0.,0.,100.)
CALL GDPART(0,11,0.25)
CALL GDSCAL(10.,2.)
endif

RETURN
END
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B.3 gxuser.f: PHENIX

*okok
* gxuser.f
*okok
*
SUBROUTINE UGINIT
*
st sk sk ke sk sk sk sk sk sk ok ke sk s sk sk sk sk sk ke sk sk ke s sk sk sk sk skeok sk sk sk sk s sk ok sk sk sk sk sk sk sk sk sk sk sk sk skok sk sk sk sk sk sk sk skok sk sk ok ok ok

* *
* To initialise GEANT3.21 program and read data cards *
* *

3 s >k 3k sk vk 3k 3k vk 3k 3k 3k sk 3k 3k sk vk ok sk sk 3k 3k sk 3k 3k 3k sk ok sk sk sk 3k sk sk 3k 3k gk 3k 3k 3k sk vk ok sk sk 3k sk sk 3k 3k sk ok 3k ok sk sk ok sk sk ok ok sk ok ok ok skeok ke sk sk ok ok
*
PARAMETER (NWGEAN=9000000,NWPAW=2000000,NWKUIP=30000)
COMMON/GCBANK/GEANT (NWGEAN)
COMMON/PAWC/PAW (NWPAW)
C
*KEEP , GCKINE.
COMMON/GCKINE/IKINE,PKINE(10),ITRA, ISTAK,IVERT, IPART, ITRTYP

+ ,NAPART(5), AMASS, CHARGE, TLIFE,VERT(3) ,PVERT(4) , IPAOLD
C
COMMON/GCUNIT/LIN,LOUT,NUNITS,LUNITS(5)
INTEGER LIN,LOUT,NUNITS,LUNITS
COMMON/GCMAIL/CHMAIL
CHARACTER*132 CHMAIL
C

*KEEP , GCCUTS.
COMMON/GCCUTS/CUTGAM , CUTELE, CUTNEU,, CUTHAD , CUTMUO , BCUTE, BCUTM
+ ,DCUTE ,DCUTM ,PPCUTM,TOFMAX,GCUTS(5)
C
*KEEP , GCPHYS.
COMMON/GCPHYS/IPAIR,SPAIR,SLPAIR,ZINTPA,STEPPA
, ICOMP ,SCOMP, SLCOMP , ZINTCO, STEPCO
, IPHOT,SPHOT, SLPHOT , ZINTPH, STEPPH
,IPFIS,SPFIS,SLPFIS,ZINTPF, STEPPF
,IDRAY,SDRAY,SLDRAY,ZINTDR, STEPDR
,IANNI,SANNI,SLANNI,ZINTAN,STEPAN
, IBREM,SBREM, SLBREM, ZINTBR, STEPBR
,IHADR,SHADR, SLHADR , ZINTHA, STEPHA
, IMUNU, SMUNU,, SLMUNU , ZINTMU, STEPMU
,IDCAY,SDCAY,SLIFE ,SUMLIF,DPHYS1
,ILOSS,SLOSS, SOLOSS, STLOSS, DPHYS2
, IMULS, SMULS, SOMULS , STMULS , DPHYS3
,IRAYL,SRAYL,SLRAYL,ZINTRA, STEPRA
COMMON/GCPHLT/ILABS,SLABS, SLLABS,ZINTLA, STEPLA
,ISYNC
+ ,ISTRA

O S A T e T s T &

+

C
*KEEP , GCFLAG.
COMMON/GCFLAG/IDEBUG, IDEMIN, IDEMAX, ITEST, IDRUN, IDEVT, IEORUN
+ ,IEOTRI,IEVENT,ISWIT(10),IFINIT(20) ,NEVENT,NRNDM(2)
COMMON/GCFLAX/BATCH, NOLOG
LOGICAL BATCH, NOLOG
C
*KEND .
cn. . Define of HBOOK word
integer  istat
character chtags(3)#*5

data chtags/’E’,’ToF’, N’/
character ckovtags(4)*5
data ckovtags/’I’,’N’,’x’,’y’/

character emtags(6)*5
data emtags/’I’,’E’,’x’,’y’,’r’, ’sita’/
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character pitags(6)#*5

data

pitags/’I’,’E1’,’E2’,’Pt’,’phi’, "M’/

CALL GINIT

CUTGAM=0.001
CUTELE=0.001

Initialize GEANT

! Initialize GEANT system

Input tracking thresholds

! threshold for gammas transport
! threshold for electrons transport

CUTHAD=0.01 threshold for hadrons transport
CUTNEU=0.01 threshold for neutral hadrons transport
CUTMUO=0.01 threshold for muons transport

BCUTM=CUTGAM
DCUTE=CUTELE
DCUTM=CUTELE
PPCUTM=0.002

! threshold for photons produced by muon Brems.
! threshold for electron produced by electron&delta-rays
! threshold for electron produced by muon delta-rays

]
]
]
]
]
BCUTE=CUTGAM ! threshold for photons produced by electron Brems.
]
]
]
]

threshold for ete- pair production by muons

TOFMAX=1010 ! threshold on time of flight counted

IPAIR=1
ICOoMP=1
IPHOT=1
IPFIT=0
IDRAY=1
TANNTI=1
IBREM=1
THADR=1
IMUNU=1
IDCAY=1
ILOSS=2

IMULS=1
IRAYL=0
ILABS=1
ISYNC=0
ISTRA=0

from primary interaction time

Input physics processes

pair production with generation of electron/positron

compton scattering with generation of electron

photo-electric effect with generation of electron

photo-fission effect with generation of secondaries

delta ray production with generation of electron

positron annihilation with generation of photons

bremsstrahlung with generation of gamma

hadronic interactions with generation of secondaries

muon nuclear interaction with generation of secondaries

decay in flight with generation of secondaries

continuous energy loss without generation of delta ray
and Landau-Vaviliov-Gauss fluctuations

multiple scattering according to Moli’ere theory

Rayleigh scattering

absorbtion of Cerenkov photons with posssible detection

To control synchrotron radiation

To control energy loss fluctuation model

write(6,*)’
write(6,*)’ Type in !’
write(6,*)’

write(6,*)’
write(6,*)’Select of GAS °’

write(6,*)’ Vaccume ===>0’
Write(G,*)’ Air ===>1"
Write(G,*)’ He(gas) ===>92

read(5,*) ISWIT(6)

write(6,*)’

write(6,*)’Select of ToF status ’
write(6,*)’ non-panel ===>0’
write(6,*)’ 1-panel ===>1°
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write(6,*)’ 8-panel ===>2’
write(6,*)’ non-panel &’
write(6,*)’ EMcal 50cm===>3’
read(5,*) ISWIT(7)

Initialize GEANT/ZBOOK data structures

CALL GZINIT ! Initialize mother banks

Initialize graphics package

CALL GDINIT ! Initialize drawing packag

CALL GPART ! Store the standard particle constants
CALL GMATE ! Initialize material constants

CALL UGEOM ! Define user geometry

CALL GPHYSI ! Initialize GEANT physics processes
write(6,*¥)’ —-———————- USER Selection —————————- )

if (ISWIT(6) .eq. 1)then
write(6,*)’ Air’
elseif (ISWIT(6) .eq. 2)then
write(6,*)’ Helium gas’
else
write(6,*) ’ Vaccume’
endif
if (ISWIT(7) .eq. O)then
write(6,*)’ This geom. is EMcal only’
elseif (ISWIT(7) .eq. 1)then
write(6,*)’ This geom. is ToF 1-panel and EMcal small’
elseif (ISWIT(7) .eq. 3)then
write(6,*)’ This geom. is EMcal only (near)’
else
write(6,*)’ This geom. is ToF 8-panel and EMcal °’
write(6,*)’ Full Scale !'!’
endif
write(6,*)’
write(6,*¥)’ ——————————————————— )
write(6,*)’

Open HBOOK

CALL HROPEN({1,’PHENIX’,’phenix.nt’,’n’,1024,istat)

Booking Histogram & Ntuple file

CALL HBOOKN(10,’Ntuple’,3,’PHENIX’,5000,chtags)

CALL HBOOKN(20,’Cherenkov Number’,4,’PHENIX’,SOOO,ckovtags)
CALL HBOOKN(SO,’Energy of gamma’,s,’PHENIX’,5000,emtags)

CALL HBOOKN(40,’Energy of pionO’,S,’PHENIX’,5000,pitags)

CALL HBOOKN(50,’Energy of pionO (trur)’,6,’PHENIX’,5000,pitags)
CALL HBOOKN(60,’Energy of pionO (B.G.)’,6,’PHENIX’,5000,pitags)

CALL HBOOK1(100,’Pt-distribution(MeV/c)’,100,0.,2000.,0.)
CALL HBOOK1(110,’dN/(Pt*dPt)(MeV/c)’,100,0.,2000.,0.)
CALL HBOOK1(120,’rapidity-distribution’,100,-5.,5.,0.)
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if ((ISWIT(7) .ne. 0) .and. (ISWIT(7) .ne. 3))then
CALL HBOOK1(200,’(ToF) Energy loss(MeV)’,100,0.,20.,0.)
CALL HBOOK2(250,’ToF Pair pro. and Compton scat.’,

+ 100,-200.,200.,50,-100.,100.,0.)

endif
C

CALL HBOOK1(300,’(EMcal) GAMMA (MeV)’,200,0.,2000.,0.)

CALL HBOOK1(310,’ GAMMA sita-distribution ’,120,0.,40.,0.)

CALL HBOOK1(320,’ pion —--> 2-GAMMA (MeV)’,100,0.,2000.,0.)

CALL HBOOK1(330,’ 2-GAMMA phi-distribution ’,120,0.,60.,0.)

CALL HBOOK1(340,’ mass of pion’,200,0.,1000.,0.)

CALL HBOOK1(350,’ mass of pion (true)’,200,0.,1000.,0.)

CALL HBOOK1(360,’ mass of pion (B.G.)’,200,0.,1000.,0.)
*

END
*
*okok
*

SUBROUTINE UGLAST
*
stk ek sk sk sk ko sk sk sk sl ok o o s ok ok ok ok ok sk ok sk sk sk o s sk e e ke ek sk sk sk ki sk sk sk o o o s ok ok o ok sk sk sk sk skl sk sk sk sk o o o ok
* *
* Termination routine to print histograms and statistics *
* *

3 s >k 3k sk vk 3k 3k vk 3k 3k 3k sk 3k 3k sk vk ok sk sk 3k 3k sk 3k 3k 3k sk ok sk sk sk 3k sk sk 3k 3k gk 3k 3k 3k sk vk ok sk sk 3k sk sk 3k 3k sk ok 3k ok sk sk ok sk sk ok ok sk ok ok ok skeok ke sk sk ok ok
*
COMMON/GCOMIS/ICOMIS, JUINIT, JUGEOM, JUKINE, JUSTEP, JUOUT, JULAST

C
*KEND .
cn. . Define of HBOOK word
integer icycle
C
* _________________________________________________________________
*
IF(JULAST.NE.O)THEN
CALL CSJCAL(JULAST,0,X,X,X,X,X,X,X,X,X,X)
GO TO 99
ENDIF
*
CALL GLAST
*%
*
*
* Close HIGZ
*
*
CALL IGEND
*%
*
* Close HBOOK
*
CALL HROUT(O,icycle,’ )
CALL HREND(’PHENIX’)
*%
*
RETURN
99 END
*
* %k
*
SUBROUTINE GUKINE
*
sk ok ok ok ok oK ok oK ok ok ke ok ok ok s ok ok oK s Kk oK ok ok sk ok ok o oK ok s oK ok ok sk ok ok o Kok ok sk Kok oK sk ok ok ok ok ok ok s ok o oK ok sk ok ok ok ok ok ok ok koK
* *

* Generates Kinematics for primary tracks *
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* *
3 s >k 3k sk vk 3k 3k vk 3k 3k 3k sk 3k 3k sk vk ok sk sk 3k 3k sk 3k 3k 3k sk ok sk sk sk 3k sk sk 3k 3k gk 3k 3k 3k sk vk ok sk sk 3k sk sk 3k 3k sk ok 3k ok sk sk ok sk sk ok ok sk ok ok ok skeok ke sk sk ok ok
*
*KEEP , GCFLAG.
COMMON/GCFLAG/IDEBUG, IDEMIN, IDEMAX , ITEST, IDRUN, IDEVT, IEORUN
+ ,IEOTRI,IEVENT,ISWIT(10),IFINIT(20),NEVENT, NRNDM(2)
COMMON/GCFLAX/BATCH, NOLOG
LOGICAL BATCH, NOLOG
C
*KEEP , GCKINE.
COMMON/GCKINE/IKINE,PKINE(10),ITRA, ISTAK,IVERT, IPART, ITRTYP
+ ,NAPART(5) , AMASS, CHARGE, TLIFE,VERT(3) ,PVERT(4) , IPAOLD
C
*KEEP , GCONST.
COMMON/GCONST/PI,TWOPI ,PIBY2,DEGRAD,RADDEG,CLIGHT ,BIG,EMASS
COMMON/GCONSX/EMMU, PMASS , AVO
C
*KEEP , GCSCAN.
PARAMETER (MSLIST=32,MAXMDT=3)
COMMON/GCSCAN/SCANFL, NPHI , PHIMIN,PHIMAX ,NTETA, TETMIN, TETMAX,
MODTET, IPHIMI,IPHIMA,IPHI1,IPHIL,NSLMAX,
NSLIST,ISLIST(MSLIST),VSCAN(3),FACTX0,FACTL,
FACTR,IPHI,ITETA,ISCUR,SX0,SABS, TETMID (MAXMDT),
TETMAD (MAXMDT)
LOGICAL SCANFL
COMMON/GCSCAC/SFIN,SFOUT
CHARACTER#*80 SFIN,SFOUT

+ + + +

C

*KEEP,GCOMIS.
COMMON/GCOMIS/ICOMIS, JUINIT, JUGEOM, JUKINE, JUSTEP, JUOUT, JULAST

C

*KEEP ,user common block
common/uELOSS/In_part,IDcal,pt,Init_ENERGY,ELOSStof,EL0SS(8,96),

+ Nckov,Nck(96,48) ,ITRA_pi(96,48)
C
*KEND.
C
REAL UBUF,PLAB(3),VERT(3)
INTEGER  NVTX,NT,IPART
C
real pt, p4(4), Init_pt,Init_num, y_min, y_max, y
integer Iseed, Init_PART,In_part,Iptswit, IDtof, IDcal
real Nckov,Nck(96,48)
integer  inum, ick, jck, ITRA_pi(96,48)
character eventname*20
C
* _________________________________________________________________
*
IF(JUKINE.NE.O)THEN
CALL CSJCAL(JUKINE,0,X,X,X,X,X,X,X,X,X,X)
GO TO 99
ENDIF
*
*
* Define type, momentum and vertex of particle
*
*

save Init_PART,Init_num,Init_pt,Iptswit

*

IF(IEVENT.EQ.1)THEN
WRITE(6,*)’ °
WRITE(6,*)’ Type in !’

WRITE(6,*)’ °
WRITE(6,*)’Initial particle number ..integer’



74 OO0 B. OO0O0OOogooo

WRITE(6,*)’ <example> 1,Gamma 3,Electron 6,Muon-"’

WRITE(6,%*)’ 8,Pion+ 9,Pion- 11,Kaon+’
WRITE(6,%*)’ 12,Kaon- 14,Proton etc. ’
WRITE(6,%*)’
WRITE(6,*)’> Init_PART = 7 : pionO °’

C READ(5,*)Init_PART

*
WRITE(6,%*)’

WRITE(6,*) ’Number of paeticles ..integer’
WRITE(6,*)’ dN/dy = 375°
C READ(5,*)Init_num
ENDIF

VERT(1)
VERT(2) = 0.
VERT(3) = 0.
CALL GSVERT(VERT,0,0,UBUF,1,NVTX)

0.

y_min = -3.

y_max = 3.

Init_PART = 7

Init_num = 375%6 I d/dy * (y_max - y_min)

Iptswit = 0

Iseed = NRNDM(2)

do inum = 1,Init_num
call pion_gen(y_min,y_max,y,p4,Init_pt,Iptswit,Iseed)
pt = sqrt(p4(1)**2 + p4(2)**2)

PLAB(1) = p4(1)
PLAB(2) = p4(2)
PLAB(3) = p4(3)
CALL GSKINE(PLAB,Init_PART,NVTX,UBUF,1,NT)

CALL HFILL(100,pt*1.0E+3,0.,1.) ! Fill of Pt-distribution

CALL HFILL(110,pt*1.0E+3,0.,1./pt) ! Fill of Pt-distribution

CALL HFILL(120,y,0.,1.) ! Fill of rapidity-distribution
enddo

ELOSStof = 0.
Nckov = 0.
do ick = 1,96
do jck = 1,48
Nck(ick,jck) = 0.
ITRA_pi(ick,jck) = 0
if(jck .le. 8)then
ELOSS(jck,ick) = 0.
endif
enddo
enddo

Kinematic debug (controled by ISWIT(1))

* K K ¥ X ¥

IF((IDEBUG.EQ.1) .AND. (ISWIT(1).EQ.1))THEN
CALL GPRINT(’VERT’,0)
CALL GPRINT(’KINE’,0)

ENDIF

99 END

*kk
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SUBROUTINE GUTREV

2k 3k 3k ok ok 3k 3k 3k 3k 3k %k ok ok %k ok ok ok ok ok 3k 3k 3k 3k sk ok ok ok ok sk 3k 3k 3k 3k 3k ok ok ok ok ok ok ok %k ok ok ok ok ok %k %k %k ok sk ok ok kK ok ok ok sk sk k %k

* *
* User routine to control tracking of one event *
* Called by GRUN *
* *

2k 3k 3k ok ok 3k 3k 3k 3k 3k %k ok ok %k ok ok ok ok ok 3k 3k 3k 3k sk ok ok ok ok sk 3k 3k 3k 3k 3k ok ok ok ok ok ok ok %k ok ok ok ok ok %k %k %k ok sk ok ok kK ok ok ok sk sk k %k

CALL GTREVE
RETURN
END

SUBROUTINE GUTRAK

2k 3k 3k ok ok 3k 3k 3k 3k 3k %k ok ok %k ok ok ok ok ok 3k 3k 3k 3k sk ok ok ok ok sk 3k 3k 3k 3k 3k ok ok ok ok ok ok ok %k ok ok ok ok ok %k %k %k ok sk ok ok kK ok ok ok sk sk k %k

User routine to control tracking of one track

==>Called by : GTREVE

* ¥ K ¥ ¥
* ¥ K ¥ ¥

2k 3k 3k ok ok 3k 3k 3k 3k 3k %k ok ok %k ok ok ok ok ok 3k 3k 3k 3k sk ok ok ok ok sk 3k 3k 3k 3k 3k ok ok ok ok ok ok ok %k ok ok ok ok ok %k %k %k ok sk ok ok kK ok ok ok sk sk k %k

*KEEP , GCFLAG

C

COMMON/GCFLAG/IDEBUG, IDEMIN, IDEMAX , ITEST, IDRUN, IDEVT, IEORUN
+ ,IEOTRI,IEVENT,ISWIT(10),IFINIT(20),NEVENT, NRNDM(2)
COMMON/GCFLAX/BATCH, NOLOG

LOGICAL BATCH, NOLOG

*KEEP , GCKINE.

C

COMMON/GCKINE/IKINE,PKINE(10),ITRA, ISTAK,IVERT, IPART, ITRTYP
+ ,NAPART(5) , AMASS, CHARGE, TLIFE,VERT(3) ,PVERT(4) , IPAOLD
CHARACTER*4 NAPART

*KEEP , GCTRAK.

PARAMETER (MAXMEC=30)

COMMON/GCTRAK/VECT(7) ,GETOT, GEKIN,VOUT(7) ,NMEC, LMEC (MAXMEC)
,NAMEC (MAXMEC) ,NSTEP ,MAXNST,DESTEP,DESTEL,SAFETY,SLENG
,STEP ,SNEXT ,SFIELD,TOFG ,GEKRAT,UPWGHT,IGNEXT,INWVOL
,ISTOP ,IGAUTO,IEKBIN, ILOSL, IMULL,INGOTO,NLDOWN,NLEVIN
,NLVSAV, ISTORY

CHARACTER*4 NAMEC

PARAMETER (MAXME1=30)

COMMON/GCTPOL/POLAR(3), NAMEC1(MAXME1)

+ + + +

*KEEP ,user common block

[eNeNe!

common/uELOSS/In_part,IDcal,pt,Init_ENERGY,ELOSStof,EL0SS(8,96),
+ Nckov,Nck(96,48),ITRA_pi(96,48)

real Init_ENERGY

if ((VECT(1) .le. 0.1).and.(VECT(2) .le. 0.1).and.
+ (VECT(3) .le. 0.1).and.(IPART .eq. In_part))then
Init_ENERGY = GETOT*1.0E+3 ! GETOT: (GeV)--> Init_ENERGY: (MeV)
endif

CALL GTRACK
RETURN
END

75
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SUBROUTINE GUFLD(X,F)

2k 3k 3k ok ok 3k 3k 3k 3k 3k %k ok ok %k ok ok ok ok ok 3k 3k 3k 3k sk ok ok ok ok sk 3k 3k 3k 3k 3k ok ok ok ok ok ok ok %k ok ok ok ok ok %k %k %k ok sk ok ok kK ok ok ok sk sk k %k

User routine to compute the magnetic field F
at space point X
Called by GHELIX,GRKUTA

* K K ¥ ¥
LR R R
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GCVOLU.
COMMON/GCVOLU/NLEVEL , NAMES (15) , NUMBER(15),
LVOLUM(15) ,LINDEX(15) , INFROM, NLEVMX ,NLDEV(15) ,LINMX(15),
GTRAN(3,15) ,GRMAT(10,15),GONLY(15),GLX(3)
CHARACTER*4 NAMES

DIMENSION X(3),F(3)

RETURN
END

SUBROUTINE GUSTEP

2k ok ok 3k ok ok 3k 3k 3k 3k 3k 3k %k %k %k sk ok ok ok ok ok 3k 3k 3k 3k sk ok ok ok ok sk 3k 3k 3k 3k 3k ok ok %k ok ok ok %k ok ok ok 3k 3k 3k %k %k ok ok sk ok k k kok ok ok ok sk k sk k sk kok
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User routine called at the end of each tracking step

MEC 1is the mechanism origin of the step

INWVOL is different from O when the track has reached
a volume boundary

ISTOP is different from O if the track has stopped

Called by GTRACK

¥R K X K ¥ X ¥ X
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*

*KEEP , GCFLAG

C

+

COMMON/GCFLAG/IDEBUG, IDEMIN, IDEMAX , ITEST, IDRUN, IDEVT, IEORUN
,IEOTRI,IEVENT,ISWIT(10),IFINIT(20) ,NEVENT, NRNDM(2)

COMMON/GCFLAX/BATCH, NOLOG

LOGICAL BATCH, NOLOG

*KEEP , GCKINE.

C

+

COMMON/GCKINE/IKINE,PKINE(10),ITRA, ISTAK,IVERT, IPART, ITRTYP
,NAPART(5), AMASS, CHARGE, TLIFE,VERT(3),PVERT(4) , IPAOLD
CHARACTER*4 NAPART

*KEEP , GCKING.

+

INTEGER MXGKIN
PARAMETER (MXGKIN=100)
COMMON/GCKING/KCASE, NGKINE,GKIN(5,MXGKIN),

TOFD (MXGKIN) , IFLGK (MXGKIN)
INTEGER KCASE,NGKINE ,IFLGK,MXPHOT,NGPHOT
REAL GKIN,TOFD,XPHOT

PARAMETER (MXPHOT=800)
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COMMON/GCKIN2/NGPHOT,XPHOT(11,MXPHOT)

COMMON/GCKIN3/GP0OS (3, MXGKIN)
REAL GPOS
C
*KEEP , GCMATE.
COMMON/GCMATE/NMAT , NAMATE(5) , A, Z,DENS, RADL, ABSL
C
*KEEP , GCTMED.
COMMON/GCTMED/NUMED , NATMED (5) , ISVOL , IFIELD, FIELDM, THAXFD, STEMAX
+ ,DEEMAX,EPSIL,STMIN,CFIELD, CMULS,IUPD, ISTPAR, NUMOLD
COMMON/GCTLIT/THRIND,PMIN,DP,DNDL, JMIN, ITCKOV, IMCKOV, NPCKOV
C
*KEEP , GCTRAK .
PARAMETER (MAXMEC=30)
COMMON/GCTRAK/VECT(7) ,GETOT, GEKIN,VOUT(7) ,NMEC, LMEC (MAXMEC)
,NAMEC (MAXMEC) ,NSTEP ,MAXNST,DESTEP,DESTEL,SAFETY,SLENG
,STEP ,SNEXT ,SFIELD,TOFG ,GEKRAT,UPWGHT,IGNEXT,INWVOL
,ISTOP ,IGAUTO,IEKBIN, ILOSL, IMULL,INGOTO,NLDOWN,NLEVIN
,NLVSAV, ISTORY
CHARACTER*4 NAMEC
PARAMETER (MAXME1=30)
COMMON/GCTPOL/POLAR(3), NAMEC1(MAXME1)

+
+
+
+

C
*KEEP , GCVOLU.
COMMON/GCVOLU/NLEVEL , NAMES (15) , NUMBER(15),

+ LVOLUM(15) ,LINDEX(15) , INFROM, NLEVMX ,NLDEV(15) ,LINMX(15),
+ GTRAN(3,15) ,GRMAT(10,15),GONLY(15),GLX(3)
CHARACTER*4 NAMES
C
COMMON/GCOMIS/ICOMIS, JUINIT, JUGEOM, JUKINE, JUSTEP, JUOUT, JULAST
C

*KEEP,GCONST.
COMMON/GCONST/PI,TWOPI ,PIBY2,DEGRAD,RADDEG,CLIGHT ,BIG,EMASS
COMMON/GCONSX/EMMU , PMASS , AVO

C

*KEEP ,user common block
common/uELOSS/In_part,IDcal,pt,Init_ENERGY,ELOSStof,EL0SS(8,96),

+ lickov,Nck(96,48) ,ITRA_pi(96,48)
C
*KEND.
C
real TOFobs, ELOSSobs, Npe, beta
real ELOSStof, ELOSS(8,96), Nckov, Nck(96,48)
integer  ick, jck
¥ 2 ————e—e—e—_e—e—e—e—e—e—e—e—e—eeee—e—e—e————e e
*
IF(JUSTEP.NE.O) THEN
CALL CSJCAL(JUSTEP,0,X,X,X,X,X,X,X,X,X,X)
GO TO 99
ENDIF
*
*
* Print the tracking and physics
*
*
IF(ISWIT(1).EQ.1)THEN
CALL GPCXYZ
ENDIF
*
*
* Save in the stack particle generated during the current step
*
*

IF(NGKINE.NE.O)THEN
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CALL GSKING(O)
ENDIF

Stores current space point into JXYZ

* ¥ K ¥ ¥

CALL GSXYZ

* ¥

Filling Physics parameter

if ((ISWIT(7) .ne. 0) .and. (ISWIT(7) .ne. 3))then
if ((NAMES(3) .eq. ’SCTS’).or.(NAMES(3) .eq. ’SCTL’))then
TOFobs = TOFG * 1.0E+9 ! TOFG:(sec) --> TOFobs:(nsec)
ELOSSobs = DESTEP * 1.0E+3 ! DESTEP: (GeV)--> ELOSSobs: (MeV)
ELOSStof = ELOSStof + ELOSSobs
if (ELOSSobs .ne. O)then
if (NAMES(3) .eq. ’SCTS’)then
itf = NUMBER(2)
if ((NUMBER(3) .ge. 1).and.(NUMBER(3) .le. 16))then
jtf = NUMBER(3)
else
jtf = 113 - NUMBER(3)
endif
elseif (NAMES(3) .eq. ’SCTL’)then
itf = NUMBER(2)
if ((NUMBER(3).ge. 1).and.(NUMBER(3).le.16))then
jtf = 32 + NUMBER(3)
elseif ((NUMBER(3).ge.17).and. (NUMBER(3).le.32))then
jtf = 81 - NUMBER(3)
elseif ((NUMBER(3).ge.33).and. (NUMBER(3).1le.48))then
jtf = 32 + NUMBER(3)
elseif ((NUMBER(3).ge.49).and. (NUMBER(3).le.64))then
jtf = 81 - NUMBER(3)
endif
endif
ELOSS(itf,jtf) = ELOSS(itf,jtf) + ELOSSobs
endif
endif
if ((NAMES(3) .eq. ’SCTS’).or.(NAMES(3) .eq. ’SCTL’).or.
(NAMES(3) .eq. ’PMT ’).or.(NAMES(3) .eq. ’MMTL’).or.
(NAMES(3) .eq. ’CRBN’).or.(NAMES(3) .eq. ’HCMB’).or.
(NAMES(3) .eq. ’ALM1’).or.(NAMES(3) .eq. ’ALM2’).or.
(NAMES(3) .eq. ’ALM3’).or.(NAMES(3) .eq. ’CABL’))then
if ((LMEC(NMEC) .ge. 6).and.(LMEC(NMEC) .le. 8))then
CALL HFILL(250,VECT(3),VECT(2),1.)
endif
endif
endif
if ((NAMES(5) .eq. ’PbGy’).and. (CHARGE.ne.0) .and.(VECT(7) .ne.0.))then
beta = VECT(7)/GETOT ! VECT(7):(GeV/c) GETOT: (GeV)
Npe = STEP#370.*%1.0%(1. - 1./(1.5%beta)**2) !1.5=kusseturitu
if(1./(beta*1.5) .1t. 1.)then
Nckov = Nckov + lNpe
ick = NUMBER(4)
jck = NUMBER(5)
Nck(ick,jck)=Nck(ick,jck) + Npe
if (ITRA_pi(ick,jck) .eq. O)then
ITRA_pi(ick,jck) = ITRA
endif
endif
endif

+ + + +

if (INWVOL .eq. 2)then
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NAMES(3)=" ’

NAMES (4)=" ’

NAMES(5)=" ’
endif

99 CONTINUE
END

SUBROUTINE GUOUT
*
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* *
* User routine called at the end of each event. *
* *

ek ok ok ok ok ook ok ok ok skok ok ok ok ok o ok ok sk sk sk sk stk sk ok sk ok o o o o sk ok ok ok ok sk sk skl ok o ok ok ok o o o sk sk sk sk skok sk sk sk sk ok ok ok ok ok ok
*
*KEEP, GCFLAG.
COMMON/GCFLAG/IDEBUG, IDEMIN, IDEMAX , ITEST , IDRUN, IDEVT , IEORUN
+ ,IEOTRI,IEVENT,ISWIT(10),IFINIT(20),NEVENT,NRNDM(2)
COMMON/GCFLAX/BATCH, NOLOG
LOGICAL BATCH, NOLOG
C
COMMON/GCOMIS/ICOMIS, JUINIT, JUGEOM, JUKINE, JUSTEP, JUOUT, JULAST
C
*KEEP,GCVOLU.
COMMON/GCVOLU/NLEVEL , NAMES (15) , NUMBER(15) ,
+ LVOLUM(15),LINDEX(15),INFROM, NLEVMX ,NLDEV(15),LINMX(15),
+ GTRAN(3,15) ,GRMAT(10,15) ,GONLY(15),GLX(3)
CHARACTER*4 NAMES
C
*KEEP ,user common block
common/uELOSS/In_part,IDcal,pt,Init_ENERGY,ELOSStof,EL0SS(8,96),

+ Nckov,Nck(96,48),ITRA_pi(96,48)
C
*KEND .
C

real range_EM,event(3),event_ck(4),event_em(6),event_pi(6)

real pt,Init_ENERGY,ELOSStof,ELOSS(8,96),Nckov,Nck(96,48),Npi

integer icycle, ick, jck, i, j, maxN, NN

parameter (maxN = 1000)

real Nem(maxl) ,E_em(maxN) ,Rem(maxl),sita_em(maxN),Rx,Ry

integer  xem(maxl),yem(maxN),ITRA_pion(maxN)

real E_pi,Pt_pi,phi_pi,M_pi
* __________________________________________________________________
*

IF(JUQUT.NE.O)THEN

CALL CSJCAL(JUOUT,0,X,X,X,X,X,X,X,X,X,X)
GO TO 99

ENDIF
*

CALL ICLRWK(0,0)
*k
*
* Filling Histogram file
*

write(6,%*) IEVENT,Init_ENERGY,’(MeV) ToF ’,ELOSStof,’ EMcal’,Nckov
C

event(1) = Init_ENERGY

event(2) = ELOSStof

event(3) = lNckov

CALL HFN(10,event)
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do itf = 1,8
do jtf = 1,96
if (ELOSS(itf,jtf) .ge. 0.1)then
CALL HFILL(200,ELOSS(itf,jtf),0.,1.)

endif
enddo
enddo
event_ck(1) = IEVENT
event_ck(2) = lNickov
event_ck(3) = 0.
event_ck(4) = 0.

CALL HFN(20,event_ck)

if (ISWIT(7) .eq. 3)then
range_EM = 60.
else
range_EM = 530.
endif

NN =0
do ick = 1,96
do jck = 1,48
if (Nck(ick,jck) .ne. 0.)then

event_ck(1) = IEVENT
event_ck(2) = Nck(ick, jck)
event_ck(3) = ick
event_ck(4) = jck

CALL HFN(20,event_ck)
if((ick .ne. 1).and.(ick .ne. 96).and.

(jck .ne. 1).and.(jck .ne. 48).and.
(Nck(ick,jck) .gt. Nck(ick-1,jck-1)).and.
(Nck(ick,jck) .gt. Nck(ick-1,jck)).and.
(Nck(ick,jck) .gt. Nck(ick-1,jck+1)).and.
(Nck(ick,jck) .gt. Nck(ick,jck-1)).and.
(Nck(ick,jck) .gt. Nck(ick,jck+1)).and.
(Nck(ick,jck) .gt. Nck(ick+1,jck-1)).and.
(Nck(ick,jck) .gt. Nck(ick+1,jck)).and.
(Nck(ick,jck) .gt. Nck(ick+1,jck+1)))then

NN = NN + 1

xem(NN) = ick

yem(NN) = jck

Rem(NN) = 4.1*sqrt((ick-48.5)**2 + (jck-24.5)#*%2)

Rx = 4.1*(ick - 48.5)

Ry = sqrt((4.1%(jck-24.5))**2 + range EM**2)

sita_em(NN) = atan(Rx/Ry)*180./3.1415926

endif
endif
enddo
enddo

if (NN .ge. 1)then
do i = 1,NN

Nem(i) = Nck(xem(i)-1,yem(i)-1)+Nck(xem(i)-1,yem(i))

+Nck(xem(i)-1,yem(i)+1)+Nck(xem(i),yem(i)-1)
+Nck(xem(i) ,yem(i))+Nck(xem(i),yem(i)+1)
+Nck(xem(i)+1,yem(i)-1)+Nck(xem(i)+1,yem(i))
+Nck(xem(i)+1,yem(i)+1)

E_em(i) = 5.995E-2*Nem(i) + 0.606 ! MeV : cut= 1MeV

ITRA_pion(i) = ITRA_pi(xem(i),yem(i))

IEVENT
E_em(i)

event_em(1)
event_em(2)
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event_em(3) = xem(i)
event_em(4) = yem(i)
event_em(5) = Rem(i)

event_em(6) = sita_em(i)
if(E_em(i) .gt. 10.)then
CALL HFN(30,event_em)
CALL HFILL(300,E_em(i),0.,1.)
CALL HFILL(310,sita_em(i),0.,1.)
endif
enddo
endif
if (NN .ge. 2)then
do i = 1,NN-1
do j = i+1,NN
if((E_em(i) .gt. 250.).and.(E_em(j) .gt. 250.))then
Npi = Nem(i) + Nem(j)
E_pi = E_em(i) + E_em(j)
Pt_pi = E_em(i)*cos(sita_em(i)*3.1415926/180.)

+ +E_em(j)*cos(sita_em(j)*3.1415926/180.)
phi_pi=acos((Rem(i)#**2+Rem(j)**2+2*range EM**2

+ -((xem(i)-xem(j))**2+(yem(i)-yem(J))**2)*4 15%2)

+ /(2*sqrt ((Rem(i)**2+range_EM**2)

+ *(Rem(j)**2 + range_ EM*x2))))*180./3.1415926
M_pi = 2*sqrt(E_em(i)*E_em(j))*

+ sin(phi_pi/2*3.1415926/180.)

event_pi(1) = IEVENT
if(E_em(i) .ge. E_em(j))then

event_pi(2) = E_em(i)
event_pi(3) = E_em(j)
else
event_pi(2) = E_em(j)
event_pi(3) = E_em(i)
endif
event_pi(4) = Pt_pi
event_pi(5) = phi_pi
event_pi(6) = M_pi

if(phi_pi .ge. 3.)then
CALL HFN(40,event_pi)
CALL HFILL(320,E_pi,0.,1.)
CALL HFILL(330,phi_pi,0.,1.)
CALL HFILL(340,M_pi,0.,1.)
if (ITRA_pion(i) .eq. ITRA_pion(j))then
CALL HFN(50,event_pi)
CALL HFILL(350,M_pi,0.,1.)
else
CALL HFN(60,event_pi)
CALL HFILL(360,M_pi,0.,1.)
endif
endif
endif
enddo
enddo
endif

Draw track of particle and detector

if( ISWIT(5) .eq. O )then
if( ISWIT(2) .eq. 2 )then
CALL GDRAW(’MOTH’,0.,0.,0.,0.5,10.,0.030,0.030)
elseif ( ISWIT(2) .eq. 3)then
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%k
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CALL GDRAW(’MOTH’,90.,90.,270.,0.5,10.,0.030,0.030)
elseif ( ISWIT(2) .eq. 4)then

CALL GDRAW(’MOTH’,90.,0.,0.,10.,10.,0.030,0.030)
elseif ( ISWIT(2) .eq. 5)then

CALL GDRAW(’MOTH’,90.,0.,0.,10.,10.,0.050,0.050)
else

CALL GDRAW(’MOTH’,60.,120.,0.,3.,5.,0.030,0.030)
endif

CALL GDHEAD(101,’TOF and EM-cal$’,.5)
CALL GDXYZ(0)

CALL GDAXIS(0.,0.,0.,100.)

CALL GDPART(0,11,0.25)

CALL GDMAN(18.,4.0)

CALL GDSCAL(10.,2.)

if

RETURN

sub

END

routine pion_gen(y_min,y_max,y,p4,Init_pt,Iptswit,Iseed)
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*
*
*
*
*
*
*
*
*

this r

outine generates pions with constant rapidity density

and with the slope of 150 MeV/c. pion0 = 139 MeV

y_m
y_m
y
p4

in ; INPUT : Lower limit of pion rapidity
ax ; INPUT : Higher limit of pion rapidity
; OUTPUT : pion rapidity
; OUTPUT : Four Momentum of the particles

Init_pt; INPUT : Initial momemtum Pt (if Iptswit=1)

Ipt
Ise

swit; INPUT : Pt switch O or 1
ed ; IN/OUT : INTEGER*4 Seed of random number

2k ok ok 3k ok ok 3k 3k 3k 3k 3k 3k %k %k %k sk ok ok ok ok ok 3k 3k 3k 3k sk ok ok ok ok sk 3k 3k 3k 3k 3k ok ok %k ok ok ok %k ok ok ok 3k 3k 3k %k %k ok ok sk ok k k kok ok ok ok sk k sk k sk kok

*

C

C

%k
*

*

Irea

y:
if(

1y, y_min, y_max, mass, pt, p4(4), slope, sita, arg
min(y_min,y_max) + abs(y_max-y_min)*ran(Iseed) ! rapidity

Iptswit .eq. O)then
slope = 1./6. I 1/6 [GeV/c] ==> 150 [MeV/c]

pt = ran_pt(slope, Iseed)

els

eif (Iptswit .eq. 1)then

pt = Init_pt

end
arg

mas
p4(
p4(
p4(

p4(4)

if

N

.*3,1415926*ran(Iseed)

0.139

pt*cos(arg)

pt*sin(arg)

sqrt (pt**2 + mass**2)*(exp(y) - exp(-y))/2. ! p_para
sqrt(mass**2 + p4(1)**2 + p4(2)**2 + p4(3)**2)

s
1)
2)
3)

return

end

Irea

1 function ran_pt(Slope,Iseed)

2k ok ok 3k ok ok 3k 3k 3k 3k 3k 3k %k %k %k sk ok ok ok ok ok 3k 3k 3k 3k sk ok ok ok ok sk 3k 3k 3k 3k 3k ok ok %k ok ok ok %k ok ok ok 3k 3k 3k %k %k ok ok sk ok k k kok ok ok ok sk k sk k sk kok

*
*

Genera

te pt when the invariant cross section follows

Exponential distribution.
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* Slope ; INPUT : Slope of exponential distribution
* Iseed ; INPUT : INTEGER*¥4 Seed of random number
ok okeok ok ok sk skl sk sk sk sk s s sk ok ok ok ok sk sk sk sk sk s s sk s e s ok ok ok ok sk sk sk sk o o s sk ok e ke ok okesk sk sk sk skl sk sk sk sk s s sk sk
* dan
* —-——- == Pt*exp(-Pt/S) ; S = slope
* dPt
ok okeok ok ok sk skl sk sk sk sk s s sk ok ok ok ok sk sk sk sk sk s s sk s e s ok ok ok ok sk sk sk sk o o s sk ok e ke ok okesk sk sk sk skl sk sk sk sk s s sk sk
*
common/com_ran_pt/prob, pt_slope
external pt_func
real prob, pt_slope

C
pt_slope = Slope
prob = ran(Iseed)
C
CALL RZERO(O., 5., ran_pt, R, 0.01, 100, pt_func)
return
end
*%
real function pt_func(x)
common/com_ran_pt/prob, pt_slope
C
pt_func = 1.- (1.+ x/pt_slope)*exp(-x/pt_slope) - prob
return
end
*



