
Hector Chinchay

Tungsten-Copper Calorimeter 
simulation with Geant4



Tungsten- copper (95:5) Calorimeter

16cm diameter by 16cm long tungsten mass with a 1cm diameter by 2.5cm long entrance hole

MECHANICAL AND THERMAL DESIGN OF THE CEBAF HALL A BEAM CALORIMETER 

(Bevins et al., 2006)



Simulation with  electron beam, energy of 1 GeV, and 
beam position: (0,0,-16) cm 

Hole: diameter 1cm, long entrance 2.5cm 

Build geometry of calorimeter



Simulation with  electron beam, energy of 1 GeV, and beam position: (0,0,-16) cm 
Hole: diameter 2cm, long entrance 5cm 



Simulation with  electron beam, energy of 1 GeV, and beam position: (0,0,-16) cm 
Hole: diameter 2cm, long entrance 5cm 



Simulation with  electron beam, energy of 1 GeV, and beam position: (0,0,-16) cm 
Hole: diameter 2cm, long entrance 5cm 



Zoom in the hole



Materials: 
CuW  
Air 

Air_lowDensity

Define material of calorimeter



Simulation with  electron beam, energy of 
1 GeV, and beam position: (0,0,-16) cm 
Hole: diameter 2cm, long entrance 5cm 



Zoom in the hole



Figure courtesy of D. Ruth dissertation.

Size of electron beam on target



Hole: diameter 5cm, long entrance 5cm 



Simulation with  electron beam, energy of 1 GeV, and beam position: (0,0,-16) cm 
Hole: diameter 5cm, long entrance 5cm 



Zoom in the hole



Zoom in the hole



Electrons (Positrons) can accelerate (change direction of motion) by absorbing 
or emitting a photon.



Electron-Positron Pair production from a photon (γ) 



Annihilation of an electron and positron into a photon (γ) 



Simulation with  electron beam, energy of 1 GeV, and beam position: (0,0,-30) cm 
Hole: diameter 2cm, long entrance 5cm 



Filtering trajectories: Only allows gammas



Filtering trajectories: Only allows electrons/positrons



Next step: Reproduction of dE/dx vs Z (cm) and dE/dx  vs X(cm) and plots








