Geant4 Example:
Energy Deposition

MEHMET CAN KARAMAN




Be Window

W Shield

CdZnTeSe Detector




CdZnTeSe = new G4M

CdZnTeSe->AddElement (elm
CdZnTeSe->*AddElement (elm
CdZnTeSe->AddElement (elm
CdZnTeSe-*AddElement (&1m

48., 112.411*g/mole);

g/mole);
., 78.971*%g/mole);

.lE!‘ -|

AL

Detector Blas

Supply

Incident
Hpary
\ Arde (5]
Hl\j,lxeie-:tlu's -T-.
. I
&g | B
@ 18 i
L - //'3 |
Cathode ()
Si-PIN —

odiods

Less energy to create a pair - bigger signal, less intrinsic fluctuation
Higher density and atomic number for better stopping




MyPrima o :GeneratePrimaries(GA4Event *anEvent){

articleDefinition *particle = fParticleGun->GetParticleDefinition();

if(particle == G4( tino: :Geantino

= 137;

charge

energy :
ricleDefinition *i G4IonTab ble(}->GetIon(Z,A,E: energy);
fParticleGun->SetParticleDefinition articleDefinition: ion);
fParticleGun->SetParticleCharge(aCharge: charge);
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fParticleGun->GeneratePrimaryVertex(evt: anEvent);




MySteppingAction: :UserSteppingAction( G45tep *step){
MyDetectorConstruction* detectorConstruction = MyDetectorConstruction®*>»(G4ARunManager: :GetRunManager( ) - *GetUserDetectorConstruction

GAdLogicalVolume* logicTube = detectorConstruction->GetLogicTube();
GAdLogicalVolume* logicEndcap = detectorConstruction->GetlLogicEndcap();
GALogicalVolume* logicBeCylinder = detectorConstruction-»GetlLogicBeCylinder();
GALogicalVolume* wvolume = step->GetPreStepPoint()->GetTouchableHandle()->GetVolume()->GetLogicalVolume();
if (volume == logicTube || volume == logicEndcap) {

step->GetTrack( ) ->SetTrackStatus(aTrackStatus: fStopAndKill);

GdlogicalVolume *fScoringVolume = detectorConstruction->GetScoringVolume();

if(volume != fScoringWolume)
return;

Gddouble edep = step->GetTotalEnergyDeposit();
fEventAction->AddEdep(edep);

Stepping.cc MyEventAction: : EndOfEventAction( G4Event*){

_ *man = G4AnalysisManager: :Instance();
if (fEdep<=8.8*MeV)
return;

Event.cc
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Cok Fonksiyonlu izotop Tespit ve Notron Algilama Sistemimiz

* Yuksek c¢ozunurulukla tasinilabilir radyasyon algilama sistemidir. Gama/No6tron yayan
radyoizotoplari tespit etmek, olcmek, tanimlamak ve analiz etmek igin kullanilabilir.

« Gamma-Neutronx algoritmalari, spektral doz, radionuklit tanimlama ve aktivite
nicelendirmesi saglar.

« CLLBC algilayicisi, net ve kesin yorumlar icin yuksek ¢cozunurlukld gama igini tayflari
Uretir ve geligtirilen lleri dizeyde darbe sekli ayristirma yetenegiyle nétron/gamma
ayrimi yapabilir.

Uygulama Alanlari
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Cok Fonksiyonlu izotop Tespit ve Noétron Algilama Sistemimiz

Raporlama ve Paylagsma Teknik Ozellikler

_ o Algilayici: 15x15x30 mm3 CLLBC kristali
Gama tayfi analiz edildikten sonra detayli

. Yiiksek Enerji Goziinirliigi: %3.5-4.0 FWHM @662 KeV
rapor android uygulamasinda tutularak farkl

Uyari: Sesli, Titresimli

yollarla paylasilabilir. - N | ———
Doz Hizi Gosterimi: uSv/hr

=

I Baglanti: Bluetooth I L

S PN SR B Enerji Araligi: 50KeV — 3MeV :

. Maksimum Sayim: Saniyede 20000

V Iﬂolop‘ecurbodelucled with peaks at ener... ADC Kan aI Saylsl: 4096

Pil: 9V Duracell Alkalin ya da Varta Ultra Lithium ile 10 saat kullanim émri
[ ramamianor |

Kitliphane: 42 izotop

Isotope Cs-137 detected with peaks at ene...

Gama/No6tron Ayrimi: CF-TOT methodu

Tayf Kaymasi: +5 ADC Kanali 12 saatlik 6lgiim suresinde
— @ o Doz Dogrulugu: < %20 den kiigiik
P oo Ot Doz Hassasiyeti: 0.15 Bg/g Cs137 igin
Analiz Uygulamasi: Android NeutronX yazilimi

Maximum Boyut: 12.5x6.5x3.3cm

Agirhik: 230 g (pil dahil)




HOMEWORK

Sensitivity of Detector Absorption Efficiency
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Positions of Hits on Gamma Camera - x- y plane

y axis (mm)
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