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ABSTRACT Bremsstrahlung radiation can produce pulsed X-ray, and the energy spectra and conversion
efficiencies of X-ray produced by such radiation are related to the electron beam energy, target material, and
structure of this material. In this study, electron beam spectra were obtained from the voltage and current waveforms
of diodes, and the particle transport Monte Carlo calculation model of a composite target was established. Using the
resulting model, the transport laws of electrons and photons in different materials were simulated, and the influence

of composite targets was studied. The results were found to be useful in the design of composite anode targets to
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achieve low energy, high fluence, high conversion efficiency, and low transmission electron energy. The results also

revealed that an organic glass softened the electron spectrum and attenuated transmission electrons in the composite

anode target. The X-ray energy spectrum produced by the same thickness of a moderated target was found to be

much harder than that produced by a thin target with the same thickness. Decreasing the thickness of tantalum was

deemed to be good for reducing the average photon energy, while increasing the thickness was found to be good for

improving the energy conversion efficiency. When a thin target with 2 cm organic glass and 10 um tantalum was

chosen, the average energy of the X-ray was 133.22 keV, and the conversion efficiency of the photon energy was

0.055%.
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Table 1 Radiation field parameters at 10 pm tantalum thickness

AHUBIEERL / cm
Organic glass thickness

DT RER [ keV
Average photon energy

T ERER /T

Photons energy

EIETH A

Photon numbers

T RERFARE 1 %
Photon energy conver-

sion efficiency

0.001 115.37 23.50 0.064 1.27x10"
0.010 114.58 24.12 0.066 1.31x10"
0.100 109.01 26.97 0.074 1.54x10"
0.500 118.31 25.66 0.070 1.35x10"
1.000 125.02 23.53 0.064 1.17x10"
2.000 133.22 20.02 0.055 9.37x10"
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Table 2 Comparison of radiation field parameters of different incident angle

N0/ ) LT A e /T AT DG T e /T T RERFARE /%

Incident angle Forward electrons energy Forward photons energy Photon energy conversion efficiency
0 0.11 365.94 0.995

30 0.10 343.99 0.936

60 0.09 267.69 0.728

80 0.07 176.96 0.481
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