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Study on imaging simulation of electronic photography

Jia Qinggang, Yang Bo, XuHaibo,  She Ruogu
(Institute of Applied Physics and Computational Mathematics, Beijing 100094, China)

Abstract: High energy electron radiography is a useful nondestructive method for density material diagnosis.
The higher the kinetic energy, the stronger penetrability the electron has. Thus electron with GeV energy is considered
for probing the density material. This paper aims at 2.5 GeV electron radiography. The key processes of radiography
are studied by Monte Carlo simulation. All simulations are carried out by Geant4 code. Firstly, basic physical
processes including the transport of electrons in the quadrupole lens group and the attenuation of the interaction
between electrons and matter are constructed by Geant4 code. Some details about the physics setup are given. Four
samples of different materials and thickness, with voids inside, are designed as the object of simulation radiography.
Other necessary geometries for electronic photography such as quadrupole and pixel detector are built as well. Then a
large-scale electronic photography is simulated. In addition to this, two step samples made of copper and tungsten,
respectively, are employed as object for the radiography simulation. In the simulation, collimated line electron source
radiates objects, then the line spread function of the electron beam passing through the different area density is
obtained. Based on the simulated results, evaluation about the detection and resolution ability of 2.5 GeV electron
radiography is shown.
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pmanager->AddProcess (new G4eMultipleScattering(), -1, 1, 1);

pmanager->AddProcess (new G4elonisation( ), —1, 2, 2);

pmanager->AddProcess (new G4eBremsstrahlung( ), —1, 3, 3) .
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(a) schematic diagram of fluorescence photon transportation (b) optical path

Fig. 1 Schematic diagram of blurring caused by light transport after electrons excited fluorescence in scintillator
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- Fig. 2 Visualization of electron trajectories
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Fig. 3 Four samples with different voids (Geant4 openGl)
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Fig. 4 Schematic diagram of tungsten and copper step samples Fig. 5 Projection image of tungsten and copper defect plate
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Fig. 6 Electron flux density

Fig. 7 Line source transmission image of
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Fig. 8 Diffraction efficiency map of a BSG pre-polishing and post-polishing at 532 nm
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