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Detection method of accuracy of laser-electron-beam interaction

Zhang Ziqgian,  LiBingjun, Li Yanfei
(Department of Nuclear Science and Technology, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The interaction between an ultra-intense laser pulse and a relativistic electron beam is the main
experimental method of strong-field quantum electrodynamics (QED). However, how to measure the accuracy of
laser-electron-beam interaction, and then realize the accurate collision of micron precision, is a crucial reason limiting
the development of strong-field QED experiments. Here, the dynamics of electrons and photons emitted during the
interaction of an ultra-intense laser pulse and a relativistic electron beam is investigated via Monte Carlo numerical
simulations. The correlation between the dynamics of electrons and emitted photons with the collision offset of laser
pulse and electron beam is explored. Our simulations show that the spatial distribution information of emitted photons
can effectively reflect the collision offset of the laser pulse and the electron beam. Based on the research results, the
information of photon spatial distribution detected can be used to adjust the accuracy of laser- electron-beam
interactions, which is expected to promote the development of strong field QED experimental technology.
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Fig. 1 Distribution of emitted photon energy with respect to transverse deflection angles
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Fig.2 Connection between emitted photon distribution and collision offset
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Fig. 3 Impact of laser intensity and initial electron energy
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