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Abstract

The hard X-ray produced by the bremsstrahlung from low-energy electrons has a large emit angle, which
makes a low utilization ratio of the radiation field in hard X-ray source. A modulation method based on
Compton scattering to increase the utilization ratio of the radiation field is presented in this paper. Escaped
photons are scattered into the detection region partially to increase the utilization ratio of radiation field by a
Compton scattering layer with specific materials and structures. In addition, the average energy of the photon
is reduced. The progress of Compton scattering of photons in materials at different energy and incident angles
is studied. The effects of the materials and structures of Compton scattering layer on the radiation intensity
and photon energy of X-ray are simulated. A Compton scattering layer is designed for the hard X-ray source,
the array of cylindrical virtual cathode reflex triode, and an experimental study has been carried out. The
experimental results show that the utilization ratio of the radial field is increased by 12% by the Compton
scattering, which is an effective method to enhance the intensity of the radiation field.
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