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Abstract

Laser wakefield acceleration in high-density plasma can produce elec-tron beams with higher charge, thereby
enhancing the yield of betatron radiation. In this study, the EPOCH code was employed to simulate the
generation of high-energy electron beams via femtosecond laser-driven wakefield acceleration, as well as
the Xray emission resulting from electron beam oscillations. The pulse duration of the generated X-rays is
comparable to that of the driving laser, enabling the generation of high-yield X-rays with a time scale of less
than 30 femtoseconds in a single shot. It was found that, under normal conditions, increasing the plasma
density leads to a larger divergence angle of the emitted X-rays. Moreover, we compare the X-ray generation
processes when lasers interact with different target materials. The results show that, within a certain range,
an increase in atomic number contributes positively to the X-ray yield. This study may offer valuable insights
for the development of femtosecond laser-driven X-ray sources.
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