ibﬁ[ﬁ*@%

OSCARME & T % W &5 8 8l 17 4

3t
PEAFRAKXF




TENEA

» Geant4 4 1)

= Geant4 fij 1}

- RWEM RS W

= AT R

= Run. Event. TrackfilStep% & A #f &
- Bl FEFRO

= OSCARME 2 T W & & #l
- FEFRE
- EDMTE X 544 5




ft ) B GEANT4?

W Geantd Bl 1 FF WM LHE,

lh1Tﬁ%%FMM% TH: LW, wWaWy, z7. FHLR
RBeE®. ABExR. BF&EDS

.]iE1I\T1;&jEI$EEEIH"]—JL\]i*%H{]*ﬂ}Eﬂ*IO

MGeantd R KT Geant3, A N FIH TCH+HE S WM H, EH FEHY
BB dlmigmILHZ -

MGeantd R A MYERHEMT R AR ENRIMN FERDHENNT &,

M HTH KR
W | I : http://geantd.cern.ch

I\EL;FHE

c“é%
I

SR

=
=&

ﬁ‘E‘#}

AW G, B A
WYL, B

JIT =
=

By
) E

ﬂa&

%EE%




RO FEMRD TR LA

> AW JL LB B IR B R )

> 15 € IR W o 990 B0/ 0 s ER R

> EWEP R SR AT 2R E RN G T )

> PR I 3 ORI E R )

> A0 A WO SR A A I R 0 ) DR A S I A

DR TmAMPN, HEihn i)l HGeantd f 5 It #
Ral: RTHESE, £ 7HNAA




H o)
=9
labing = N
= s O
I 33 = S
i —s| T E
M- & 2 5
& o 0 >
=S ="
, m.F._A .ﬁﬁ )
i &,
el —
ﬁm
po =~
w ~
K& L
mH |z =.| A2
= num?ﬁ. H
= =z |=
K P
-
m
TR =
2
.._M -_—

GEANTA4 8




IR DIN

- EUHMH:

G4Element* H = new G4Element(name="Hydrogen",symbol="H" , z= 1., a);

= G4Element* O = new G4Element(name="0Oxygen" ,symbol="0", z= 8., a);
: G4Isotope - IEJ M % density = 1.000*g/cm3;

G4Material* H20 = new G4Material(hame="Water", density, ncomponents=2);

» GA4Element: JT % H20->AddElement(H, natoms=2);
H20->AddElement(O, natoms=1); //5& XK, 4585 . e MR H . Winoc &
. N\ N = [YAN
« G4Material: BJi, {ag¥, Rad......

G4double expHall_x = 3.0*m;
. fE MEIRCE G4double expHall_y = 1.0*m;
G4double expHall_z = 1.0*m;
- e u id, plf I/\ I~f
e« C4VSolid - ﬂg ,Ik , Rl TJ /1Solid, & 5& JLFAEARAR S

G4Box* experimentalHall_box= new G4Box(“expHall_box”,
. 2 = = expHall_x,expHall_y,expHall_z);
* GdLogicalVolume - I{ F AR M B E X, X MK, [Hnehsttndyes
" U experimentalHall_log = new G4LogicalVolume(experimentalHall_box,
W, BPREF S, Ar"expHall_log",0,0,0);
/IPhysical, & iE 7 B UL e i FE 55

« G4VPhysicalVolume - WE, &5 experimentalHall_phys = new G4PVPlacement(0,G4ThreeVector (),
experimentalHall_log,"expHall",0,false,0);
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fI 71 F LAE M B B PhysicsList 4 i
E LK Fe
G4ParticleDefinition: # FH “§

AWFFo WHHE. HH#EM
« G4DynamicParticle: M FH FEHF@H D) EN, NPz, wE,

SN EEEE
G4Track: B H 5K Fi 3

ChmM%MT%W¥EMﬁ¥:

& Fite, WHW. RE.

HEhgw, atilvd, LWEES

)
=
5]

[l

, 1
Eﬁ
i

TS 7: Ao, MAENFF5;

%
%w\ﬁ%\@ﬁ\ﬁm\ﬁﬁ\

I

WE Mj]KOL—EKOsa J\F*El Hl?lL \UF;

void PhysicsList::ConstructParticle()

{

G4Proton::ProtonDefinition();
G4Positron::PositronDefinition();
G4MuonPlus::MuonPlusDefinition();

}

void PhysicsList::ConstructParticle()

{

G4LeptonConstructor pConstructor;
pConstructor.ConstructParticle();

G4BosonConstructor pConstructor;
pConstructor.ConstructParticle();
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EEEEH’%
W Geantdfe fft TAENHA Y EMAN FEWRMMEFH. $G4INSTALL/data H 5 17 il )

1‘5‘ R 4
electromagnetic: { B #l B 1k i 1 (ir & &0 A1 {K 6E 1)
» hadronic:i FH B 1F K 3 #&
e decay:E R
» photolepton-hadron: t ¥ ¥ 5 F# M 5 fF B I ##
« optical: )t ¥ X FiI
 parameterization: % #{ {l, if # ( flfast simulation )
* transportion: jji iz I %

mERFEENIORTARME, ReRBmHEIE, Hihzd B0 mdnm g i
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GA4Track

G4DynamicParticle

Momentum, pre-assigned decay...

G4ParticleDefinition

L) G4ProcessManager

$

—>

—>

Process_1

Process_2

Process_3

R R IS

+ Propagated by the tracking
« Snapshot of the particle state

The particle type: G4Electron,...

Container for all...

...relevant processes

G4ProcessManager *elManager = G4Electron::ElectronDefinition()->GetProcessManager();
elManager->AddProcess(new G4eMultipleScattering, -1, 1, 1);

)

handled b
kernel

Configured by the User
In the “physics list”

¢

elManager->AddProcess(new G4elonisation, -1, 2, 2);

elManager->AddProcess(new G4eBremsstrahlung, -1,

elManager->AddDiscreteProcess(new G4StepLimiter);
AddTransportation();

-1, 3);



4 E L PHYSICSLIST

(e BN : :  FTFP_BERT
IE MPhYSlCSLlSt e FTFP_BERT_ATL
class MyPhysicsList : public G4VModularPhysicsList { * 'TFP_BERT_HP
EAUbF')iﬁi csList) e FTFP_BERT_TRV
yPhysicsList(); .
void ConstructParticle(); FIFP_INCLXX
void ConstructProcess(); * FTFQGSP_BERT
void SetCuts(); } e FTF_BIC
. * OBBC
f# F] Physics constructor - QGSP_BERT
. . . P_BERT_HP
MyPhysicListList ::MyPhysicListList() { . Q?“SQP_BIC -
// Hadronic physics QGSP_BIC
RegisterPhysics(new G4HadronElasticPhysics()); * QGSP_BIC_ALlHP
RegisterPhysics(new G4HadronPhysicsFTFP_BERT_TRV()); * OQGSP_RBRIC_HP
/I EM physics _ * OGSP_FTFP_BERT
RegisterPhysics(new G4EmStandardPhysics()); } e OGSP INCLXX
== : . * OGS_BIC
H ¥ ff B Ml & Y Physics Lists ey
» Shielding
Int main() { * ShieldingLEND
_ * LBE
FTFP_BERT* physlist = new FTFP_BERT(); « NuBeam

runManager->SetUserlnitialization(physlist); O
117
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B i ABeanOn(OM I, BRNASHAWEE)RHPER L : 0
m RERE, B, BEENEER O- Pass
B G4UserRunAction, —J'Runfl & % /| Event FRIRR

B G4UserRunActio % ! §BeginOfRunAction() fIEndOfRunAction()

B HHETERNTHTrunSRE. BN B TTree, TFileE L%, AT ERTFHAENENE LT F
G4UserEventAction, — 1"Eventfl & % /| Track

B G4UserEventActionZ ! fBeginOfEventAction() flEndOfEventAction()

mEAEENA MRS IE, RETOBEINEAGEERRNER, BRANE T B W& TTreeH
G4UserTrackingAction, RBEH FHERWGHE M RBT

m AR FONENDHEE

B G4UserEventActionZ® fl fPreUserTrackingAction() fllPostUserTrackingAction()
G4UserSteppingAction, G4Stepit fI ¥ 1 @ i1 — I\ B

B H-SHEN T AN TR ATEE (EZ MR, MEN CITHE, FF5)

AR -—gL, dnZmEENREN KRG A,

B ME-SBEUBR, ZANELERYEENREZORL, EHLEZRBTTF-1T®HM (A7)
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1

DMEEMW =5 —1%H, et T8 Hl, f£G4VUserPrimaryGeneratorActionft] & 1§ 2 § H
G4VPrimaryGenerator i) & 6 & 5k T il o

A\ [ PrimaryGenerator

e QG4ParticleCGun: & § ¥

e G4GeneralParticleSource: H HmacZ I #HEH X &5 8 MK T8
» G4HEPEvtInterface: M) Bt & O, SMABT=EFTEME W,

b = AL

H &E Bt

— 1" G4Eventfl 3 I %t K 1 ?

« — 1 W % {1 G4PrimaryVertex, B3t TN E&. ML
* — 1WA HEF %1 GePrimaryParticle, BEN FEX, NHEF{EE

5 & 4 E N T

J AN

/gps/source/add 1
/gps/particle mu-
/gps/pos/type Point
/gps/pos/centre 0. 0. 0. cm
/gps/ang/type iso
/gps/ang/mintheta 22 deg
/gps/ang/maxtheta 90 deg
/gps/ang/minphi O deg

/gps/ang/maxphi 360 deg
/gps/eneltype User
#false kM 1) &
/gps/ene/emspec false
/gps/hist/type energy

# cannot delete this line

/gps/hist/point 1000 0.
/gps/hist/point 1000 1.
/run/beamon 100

o
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DDXMLSvc DD4hep
—> Dataflow
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voke Construction DetSimAlg G4Svc RunManager
PhysicsList SimFactory
Primary :
Generator RunAction MDCAnaMgr —m
GenAlg Acti
Srld EventAction
ActionManager PIDAnaMgr _m
TrackingAction
SteppingAction ECALAnaMgr —m
MC Particles
Generator Files
Sensitive Detector

> WER, mET, LW, ARERZ




import Sniper

task = Sniper.Task("task")

task.setlLoglLevel(4) #higher is less

import os

topdir = os.getenv('OFFLINETOP")

import StcfRndmGenSvc

sSvc=task.createSvc("StcfRndmGenSvc/hSvc")
sSvc.property("RndmSeed").set(28133)

import PodioDataSvc

dsvc = task.createSvc("PodioDataSvc")

import PodioSvc

oSvc = task.createSvc("PodioOutputSvc/OutputSvc")
oSvc.property("OutputFile").set("Sim.root")

reduced _coll list =

["EventHeaderCol", "MCParticleCol","ITKHitCol", "MDCHitCol","DTOFBa
rHitCol", "DTOFPDHitCol","RICHHitCol","ECALHit3Col","ECALTPointCol
", "MUDPointCol"]

oSvc.property("OutputCollections").set(reduced coll list)

import MdcGeomSvc

Mdcgeoml = task.createSvc("MdcGeomSvc")
Mdcgeoml.property(“geomDataFilePath").set(topdir+"/CommonSvc/MDCS
vc/MdcGeomSvc/dat/mdcGeomData.dat")
Mdcgeoml.property(“geomDataSource").set(0)

import GeometrySvc

myxmlsvc = task.createSvc("GeometrySvc")
myxmlsvc.property("GeoCompactFileName").set(topdir+"/Geometry/Ful
1Geometry/compact/STCF.xml")

import RICHGeoSvc

Richgeom = task.createSvc("RICHGeoSvc")

import DTOFGeoSvc

DTOFgeom = task.createSvc("DTOFGeoSvc")

import MUDIDSvCc

mudsvc= task.createSvc("MUDIDSvc")

import G4Svc

gdsvc = task.createSvc("G4Svc™)

#gdsvc.property("VisMac").set("vis.mac"
gdsvc.property("RunMac").set("run.mac™)

import DetSimAlg

simalg = task.createAlg("DetSimAlg/DetSimAlg")
simalg.property("DetFactory").set("FullFactory™)

import FullSim

genTool = simalg.createTool("GeneratorMgr")
genTool.property("Translation").set([0,0,0]) #generator translation [mm]
#genTool.property("ParticleSource").set("Generator") #Generator or ParticleGun
genTool.property("ParticleSource").set("ParticleGun") #Generator or ParticleGun
genTool.property("Boost").set(False) #only work when ParticleSource == Generator
geoTool = simalg.createTool("GeoAnaMgr™)
geoTool.property("GdmlEnable").set(False) #exports geometry into a gdml file
geoTool.property("GdmlOutput™).set("stcfGeo.gdml")

mcwTool = simalg.createTool("MCTruthWriter™)
mcwTool.property("saveDecay").set(True)

mdcsim = simalg.createTool("MDCAnaMgr™)
mdcsim.property("InducedQSim").set(True)#Set this to false if you cannot
tolerate the simulation speed.

itksim = simalg.createTool("ITKAnaMgr™")

itksim.property("UsePAI").set(True)

factory = task.createSvc("FullSimFactory/FullFactory")
factory.property("G4Verbose").set(Q) #smaller ==> less output
factory.property("OpticalSimOn").set(True)
factory.property("PAISimOn").set(True)#Set this to false if you cannot tolerate
the simulation speed.

#note: If you want to use dE/dX particle identification, it cannot be set to
false. (20240402)

factory.property("ITKPAISimOn").set(True)

#important!! Incorrect seed usage may result in identical outcomes across
multiple simulations.

factory.property("useRandom").set(False) #If this is set to true, time will be
used as the random seed;

#otherwise, the seed set in the next line will be used.
factory.property("RandomSeed").set(304334425)
factory.property("AnaMgrList").set(["GeoAnaMgr","GeneratorMgr", "MCTruthWriter","
ITKAnaMgr", "MDCAnaMgr", "ECALAnaMgr", "DTOFAnaMgr" , "RICHAnaMgr", "MUDAnaMgr" 1)
import MUDIDSvc

mudsvc= task.createSvc("MUDIDSvc")

task.setEvtMax(100)

task.show()

task.run()
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Detector
Surface

DIRC: Detection of Internally Reflected Cherenkov light
Radi =147, KTZEH =
XHEARREMARE SRS, ZW3m kAR

4 X 54(X) X 4(Y) = 864 channel
Channel Y ID

T—> Channel X ID

Track (0,9)

X
Vertex(0,0.0)
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FHIRR
E T Podio ¥ LEDM, f{I T$OFFLINETOP/DataModel/datalayout.yaml

DTOFBarHit: DTOFPDHit:
Description: "Data class for Truth of Charged Track in DTOF" Description: "Data class for Photon in DTOF"
Author: "SDU" Author: "SDU"
Members: Members:
- int type /[ Hit type - int type /I Hit type
- int trackID /I Track index - int trackID /[ Parent Track index
- unsigned int eventID // MC Event id - Vector3d momentum // Momentum components [MeV]
- Vector3d momentum // Momentum components [Mev] - double energy /I energy of photon
- double energy /l energy of photon - double time /I Time since event start [ns]
- double time /I Time since event start [ns] - double length /I Track length since creation [mm]
- double length /l Track length since creation [mm] - int detectorID /I Detector unique identifier
- double eloss /I Energy loss at this point [MevV] - Vector3d position // Position of hit [mm]
- int detectorIlD /I Detector unique identifier - int sectorlD // Sector index
- Vector3d position // Position of hit [mm] - int channelX // Channel index X
- int sectorID // sector index - int channelY // Channel index Y
- double mass // particle mass - int pdgID // PDG code
-int pdglD // PDG code - double timeStart // Time of the photon creating
OneToOneRelations: OneToOneRelations:
- MCParticle Particle // Primary MCParticle that caused the hit. - MCParticle time Start // Primary MCParticle that caused the hit.

B DTOFBarHit, [ §|Hit B DTOFPDHit, H % Hit
m N FRHANBHREHXGER, TABAR B FHRAVEMXGER, DEGFR




+ X TDDé4hepiE L JL 11
« JLf % %: $OFFLINETOP/ Geometry/FullGeometry/compact/DTOF/04/detectorDTOF.xml

- BN Z»HAMEI W: $SOFFLINETOP/Geometry/FullGeometry/src/detectorDTOF_03.cpp
e DD4hepz @ Hixml L, WEROOT/L ], # ifdddhep sim CGeantdConverter § it )i Geant4 J|, i

BTOF+DTOF



<properties>
<matrix name="DTOF_RINDEX_Air" coldim="2" values="0.4*eV 1.0 6.02*eV 1.0"/>

</properties>
<materials>
<material name="DTOF_OpticalAir" state="gas">
<D unit="g/cm3" value="0.00120479"/>
<fraction n="1"ref="G4_AIR"/>
<property name="RINDEX" ref="DTOF_RINDEX_Air"/>
</material>
</materials>

S=E R RS >

<properties>
<matrix name="DTOF_REFLECTIVITY_QuartzAir" coldim="2" values="
1.909*eV 0.9999 1.939*eV 0.9999 1.970*eV 0.9999 2.001*eV 0.9999 2.033*eV 0.9999

6.216*eV 0.9926"/>
</properties>
<surfaces>
<opticalsurface name="DTOFQuartzAirSurface" finish="ground" model="unified" type="dielectric_dielectric" value="0.1*deg">
<property name="REFLECTIVITY" ref="DTOF_REFLECTIVITY_QuartzAir"/>
</opticalsurface>
</surfaces>

OpticalSurfaceManager surfMgr = description.surfaceManager();
OpticalSurface QuartzAirSurf = surfMgr.opticalSurface("DTOFQuartzAirSurface");
for (inti=0;i< SectorNu * 2; i++)
BorderSurface(description, Dtof, _toString(i, "DTOFQuartzAirSurf_%d"), QuartzAirSurf, pvQuartz, pvSector[i]);
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Dielectric_dielectric

UNIFIED MODEL FOR OPTICAL SURFACES

s

.

.

Snell's Law is applied
based on Refractive
index of the two
media
But Before this
Reflectivity is used to
detarmine whether
photon is absorbed (
Strictly speaking here
reflectivity is not the
reflection coefficient,
itis 1 minus the
absorption
coefficient)

Strictly speaking here
reflectivity is not the
reflection coefficient,
it is 1 minus the
absorption
coefficient)

First, FacetNormal is
sampled using Sigma
Alpha

Reflection probability set

by Reflectivity.
If reflected, then it is

Specular Spike reflection.

Y

'

PolishedBackPainted

GroundBackPainted

Y

The Polished refers to the wrapping. It
implies the wrapping is a perfectly smooth

The Ground refers to the wrapping. It

Y
Polished Ground PolishedFrontPainted GroundFrontPainted
Y i h 4
Reflectivity is used to Only REﬂ'_E“"O"' or
determine whether Absorptlclm; No o i
h 4 photon is absorbed ( refraction; Only Reflection or Absorption; No

refraction;
Reflection probability set by
Reflectivity.
Only Lambertian reflection

mirror with only specular spike reflection
taking place.
Reflection off the wrapper set by Reflectivity.

The Sigma Alpha value specified refers to the
crystal-air gap interface. Snell’s law is applied

implies the wrapping is a ground mirror
with only Lambertian reflection taking
place.
Reflection off the wrapper set by
Reflectivity.
The Sigma Alpha value specified refers to

v

Now, Snell's Law is
applied with respect
to this facet normal

If Snell’s law results in
reflection, then one of

the four (specular spike,

specular lobe,

backscatter, lambertian)
takes place with respect

to FacetNormal
according to assigned
probabilities

Polished -

Dielectric_metal >

after sampling the FacetNormal, and if
reflection takes place, one of the four
{specular spike, specular lobe, backscatter,
lambertian) takes place with respect to
FacetNormal according to assigned

probabilities

the crystal-air gap interface. Snell’s law is
applied after sampling the FacetNormal,
and if reflection takes place, one of the
four (specular spike, specular lobe,
backscatter, lambertian) takes place with
respect to FacetNormal according to
assigned probabilities

Ground

l

Only Reflection or Absorption; No refraction;
Reflection probability set by Reflectivity.

If reflected, one of the four specular spike,
backscatter, lambertian, or specular lobe
reflection with respect to a FacetNormal, takes
place according to assigned probabilities.

MNOTE: Applying Snell's Law includes applying Fresnel's
equations of reflection and refraction, and these combined
may result in Fresnel Refraction or Total Internal Reflection or
Freshel Reflection

g



PHYSICSLIST

G4VUserPhysicsList* FullSimFactory::createPhysicsList()
{

/lreturn new QGSP_BERT;

if(m_UseQGSP) return new QGSP_BERT;

/lreturn new PhysicsList;

return new PhysicsList(m_G4Verbose,m_PAI,m_Optical,m_PAITK,m_ITKMStepLimiter, m_ITKMMaximumStep);

}

PhysicsList::PhysicsList(int ver, bool PAlon, bool OpticalOn, bool PAIITKON, bool ITKMStepLimiter,

double ITKMMaximumStep): G4VModularPhysicsList(),m_PAIOn(PAlon), m_OpticalOn(OpticalOn), m_PAIITKON(PAIITKON),
m_ITKMStepLimiter(ITKMStepLimiter), m_ITKMMaximumStep(ITKMMaximumStep)

m_STCFPhysics.push_back(new G4EmStandardPhysics(ver)); // EM Physics
m_STCFPhysics.push_back(new G4EmExtraPhysics(ver)); // Synchroton Radiation & GN Physics
m_STCFPhysics.push_back(new G4DecayPhysics(ver)); // Decays
m_STCFPhysics.push_back(new G4HadronElasticPhysics(ver)); // Hadron Elastic scattering
m_STCFPhysics.push_back(new G4HadronPhysicsQGSP_BERT(ver)); // Hadron Physics
m_STCFPhysics.push_back(new G4StoppingPhysics(ver)); // Stopping Physics
m_STCFPhysics.push_back(new G4lonPhysics(ver)); // Ion Physics
m_STCFPhysics.push_back(new G4NeutronTrackingCut(ver)); // Neutron tracking cut
if (m_OpticalOn) m_STCFPhysics.push_back(new OpticalPhysics("optical”, ver)); // Optical Physics
G4EmParameters::Instance()->SetVerbose(ver);
if (m_PAIOnN) G4ProductionCutsTable::GetProductionCutsTable()->SetEnergyRange(1 * eV, 5 * GeV);
G4Region *region = G4RegionStore::Getlnstance()->GetRegion("ITKMVolume",false);
if (m_ITKMStepLimiter && region) {
region->SetUserLimits(new G4UserLimits(m_ITKMMaximumStep * CLHEP::um));
m_STCFPhysics.push_back(new G4StepLimiterPhysics());

H}

void PhysicsList::ConstructParticle()

{

}

/] create particles
for (size_ti=0;i<m_STCFPhysics.size(); i++)
m_STCFPhysics|i]->ConstructParticle();

void PhysicsList::ConstructProcess()

{

}

AddTransportation();
for (size_ti=0;i<m_STCFPhysics.size(); i++)
m_STCFPhysics[i]->ConstructProcess();




, EL B3 B AT I 6E A

AR KT A B xxxAnaMgr
'1 $OFFLINETOPSimulation/FullSim/src/xxxAnaMgr.cc

o>

t 4B EH R

void DTOFAnaMgr::UserSteppingAction(const G4Step *aStep)
{

GA4Track *track = aStep->GetTrack();

const G4DynamicParticle *particle = track->GetDynamicParticle();
G4StepPoint *preStepPoint = aStep->GetPreStepPoint();
G4StepPoint *postStepPoint = aStep->GetPostStepPoint();

void DTOFAnaMgr::BeginOfEventAction(const G4Event *aEvent) G4VPhysicalVolume *prePhyVolume = preStepPoint->GetPhysicalVolume();

{
m_barHit = getRWColl(DTOFBarHitCollection, "DTOFBarHitCol");

G4VPhysicalVolume *postPhyVolume = postStepPoint->GetPhysicalVolume();
if ('postPhyVolume) return;
m_pdHit = getRWColl(DTOFPDHitCollection, "DTOFPDHitCol");

}




3% BHITRE B? e .

I collect points of charge particle entering quartz
if (postPhyVolume->GetLogicalVolume()->GetName() == "DTOFradiator” &&
prePhyVolume->GetLogicalVolume()->GetName() == "DTOFSector" &&
TMath::Abs(particle->GetCharge()) != 0)
{

auto barHit = m_barHit->create(); // MutableDTOFBarHit*

dh

barHit.setTrackID(track->GetTracklID());

barHit.setPdgID(particle->GetPDGcode());
G4ThreeVector momentum = postStepPoint->GetMomentum(); | Y
barHit.setMomentum(Vector3d(momentum.x(), momentum.y(), momentum.z()));

barHit.setEnergy(particle->GetKineticEnergy());
barHit.setTime(track->GetGlobalTime());
barHit.setLength(track->GetTrackLength());
barHit.setEloss(aStep->GetTotalEnergyDeposit());
barHit.setDetectorID(prePhyVolume->GetCopyNo());

G4ThreeVector position = postStepPoint->GetPosition(); ® 5% )_L'JE S{DTOPSGCtOIW ’_:‘1 HK ’F” H ﬁ
I AR

barHit.setPosition(Vector3d(position.x(), position.y(), position.z()));

sector B M il &E DTOFradiator, [ 8%
barHit.setSectorID(prePhyVolume->GetCopyNo()); 4t 1;/!]
1] o

barHit.setMass(particle->GetMass());

o
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/l check if we are in scoring volume
if (postStepPoint->GetStepStatus() == fGeomBoundary &&
particle->GetDefinition()->GetParticleName() == "opticalphoton” &&
nostPhyVolume->Getl ogicalVolume()->GetName() == "DTOFEsens")

{

G4int nprocesses = pm->GetProcessListLength();
G4ProcessVector *pv = pm->GetProcessList();
G40pBoundaryProcess *boundary = NULL;
for (inti = 0; i < nprocesses; i++)
{
if ((*pv)[i]->GetProcessName() == "OpBoundary") {
boundary = (G40OpBoundaryProcess *)(*pv)[i]; break; }
}
if (boundary) {
G40pBoundaryProcessStatus theStatus = boundary->GetStatus();
switch (theStatus){
case Absorption:
break;
case Detection:
{
// do something to save PDHit
break;
}
default:
break;

G4ProcessManager *pm = G4OpticalPhoton::OpticaiPhoton()->GetProcessManager(),

auto PDHit = m_pdHit->create();

G4int CathodelD = postStepPoint->GetTouchable()
->GetVolume(0)->GetCopyNo();

G4int PhotonDetID = postStepPoint->GetTouchable()
->GetVolume(1)->GetCopyNo();

G4int SectorID = postStepPoint->GetTouchable()
->GetVolume(2)->GetCopyNo();

PDHit.setType((track->GetCreatorProcess()->GetProcessName())
=="Cerenkov" ? 0: 1);

/I parentlD, to match peHit to charged particle
PDHit.setTrackID(track->GetParentID());

G4ThreeVector momentum = postStepPoint->GetMomentum();
PDHit.setMomentum(Vector3d(momentum.x(), momentum.y(), momentum.z()));
PDHit.setEnergy(particle->GetKineticEnergy());
PDHit.setTime(track->GetGlobalTime());
PDHit.setLength(track->GetTrackLength());

PDHit.setDetectorID(SectorID);

GA4ThreeVector position = postStepPoint->GetPosition();
PDHit.setPosition(Vector3d(position.x(), position.y(), position.z()));
PDHit.setPdgID(particle->GetPDGcode());
PDHit.setTimeStart(track->GetLocalTime());
PDHit.setSectorID(SectorID);

PDHit.setChannelX(PhotonDetID * nPixel + CathodelD / nPixel);
PDHit.setChannelY(CathodelD % nPixel);
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if (fFastSim)
{
const G4TrackVector *secondary = aStep->GetSecondary();
if (secondary && secondary->size() '=0) {
int Nsecondary = secondary->size();
int NsecondaryCurrentStep = aStep->GetNumberOfSecondariesIinCurrentStep();
G4ThreeVector direction = aStep->GetDeltaPosition();
for (int i = Nsecondary - NsecondaryCurrentStep; i < Nsecondary; i++) {
G4Track *sectrack = secondary->at(i);
if (sectrack->GetDefinition()->GetParticleName() != "opticalphoton") continue;
double SecE = sectrack->GetTotalEnergy();
if (prePhyVolume->GetLogicalVolume()->GetName() == "DTOFradiator")
{
double CE = GetQE10754(SecE / CLHEP::eV) * GetTGrease(SecE / CLHEP::eV);
double rand = G4UniformRand();
if (rand > CE)
{
sectrack->SetTrackStatus(fStopAndKill); ///*****/]
continue;

}

Vertex(0,0,0)
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G4Navigator* navigator = G4TransportationManager::GetTransportationManager()->GetNavigatorForTracking();
G4ThreeVector globalPosition = navigator->GetLocalToGlobalTransform(). TransformPoint(G4ThreeVector(0, 0, 0));

UERCER TS % N ACE R
G4ThreeVector position = postStepPoint->GetPosition();

GA4ThreeVector localPosition = navigator->GetGlobalToLocalTransform(). TransformPoint(position);

/1 3% BUA [ Volume ID

G4int CathodelD = postStepPoint->GetTouchable()->GetVolume(0)->GetCopyNo();
G4int PhotonDetID = postStepPoint->GetTouchable()->GetVolume(1)->GetCopyNo();
G4int SectorID = postStepPoint->GetTouchable()->GetVolume(2)->GetCopyNo();
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® [ /& i} {2 SOFFLINETOP/Examples/RunCheck/FullChain/sim_xxx.py
® sim_particleGun.py. sim_generator.py. sim_particleGun_ITKM.py. sim_particleGun_BTOF.py
® H i fif ¥ vis.mac, run.mac, decay card it #} # # [ 5% 1%
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