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APPLICABILITY OF CLASSICAL ELECTRODYNAMIC THEORY IN
THE STUDY OF LASER-PLASMA INTERACTIONS

YIN Yan
(Department of Physics, College of Science, National University of Defense Technology, Changsha. Hunan 410073)

Abstract This paper investigates the radiation damping of electron motion in laser-plasma in-
teractions and obtains the laser intensity threshold for the appearance of radiation damping
effects and their quantum randomness. The research shows that for linearly polarized lasers
with a wavelength of 800nm, when the laser intensity reaches 3. 55X 10*W/em®, the radia-
tion damping effect will significantly influence the dynamic behavior of electrons, and the
quantum randomness cannot be ignored. For the regime of laser intensities far below this
threshold, classical electrodynamics theory is applicable for studying the interaction between
intense lasers and plasmas, that is, the radiation damping effect does not need to be consid-
ered. This paper also addresses the situation of high-energy electron-laser collisions, where
the relativistic enhancement effect and Doppler shift effect in the electron rest frame will also
lead to the inapplicability of classical electrodynamics theory.
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