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The high sensitivity of a-Si flat panel Electronic Portal Imaging Device allows the acquisition of field images to verify electron beam 
treatments by detecting the bremsstrahlung photon component. The objective of this work is to determine the optimal parameters for 
image acquisition and to demonstrate the feasibility of electron beam verification in a clinical setting. 
 
For each beam energy (6-21 MeV) and detector integration time value (ITV) combination, a flood-gain correction image was acquired 
to compensate for the strongly focused bremsstrahlung angular dependence. This gain image acquisition was performed using a 
sufficiently thick phantom that was placed in the treatment field to stop the electrons. Images of a quality control phantom (Q3C) were 
acquired and processed to determine the F50 value, the frequency at 50% in lp/mm, of the modulation transfer function (MTF) for all 
electron beam energies. Monte Carlo calculations were performed to characterize the bremsstrahlung production. 
 
The F50 values, and therefore the ability to resolve bright frequency objects, decrease with the energy from 0.4 at 9 MeV to 0.25 at 21 
MeV. However, the amount of bremsstrahlung increases with the beam energy, improving the signal-to-noise ratio. The Monte Carlo 
calculations confirm the experimental finding that the image signal intensity at 21 MeV is 15 times higher than at 6 MeV. This results 
in the best image quality obtained at the electron beam energy of 15 MeV. Clinical images acquired during electron beam treatments 
at various energies will be presented. 
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