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Fig.1 The sampled results of electrons in x-x' phase plane
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Fig. 2 The photon flux at 1 m from the converting target
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Fig.5 The effect of the e-beam emittance on the angular distribution of exposure
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Fig. 6 The effect of the e-beam radius on the angular distribution of exposure
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Fig.7 Simulation results with/without emittance and experimental result in literature [ 4]
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Abstract The characteristic of X-ray source is one of the most important parameters on the image quality of
radiography. The X-ray source is composed of bremsstrahlung photons produced by the high-energy electron beam
impinging on the heavy metal target. The effects of parameters (include radius and emittance of the e-beam and the
target thickness) on the characteristic of X-ray source are detailed by means of Monte Carlo method. It is shown
that (1) giving a e-beam radius, the exposure at 1m from the converting target increases and the uniformity of
exposure distribution becomes bad, when the normalized emittance of e-beam decreases; (2) for a given
normalized emittance, the exposure uniformity becomes bad, when the e-beam radius increases, but there exists an
e-beam radius under which the exposure at 1m is the largest; (3) in the case of zero emittance, enlarging the e-
beam radius can slightly improve the uniformity; and (4) given an e-beam, there exists a target thickness which
causes the exposure at 1m to be the largest. Therefore, the radius and emittance of e-beam and the target thickness
should be integrated with the design and Monte Carlo simulation for radiography.

Keywords Monte carlo simulation; Parameters of the electron beam; Converting target; Exposure
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