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On Some Basic Issues Related to Light Beam Quality

Qian Liejia Fan Dianyuan Zhang Zhuhong Zhu Baogiang Zhan Tingyu
(National Laboratory on High Power Laser and Physics, Shanghar Institute of Optics
and Fine Mechamcs, Academia Sinica, Shangha: 201800)

Abstract In this paper we have proposed and studied the following 3 basic problems in
beam propagation; 1) defination of beam quality and its measurements; 2) arbitrary beam
propagation through real optical systems and 3) nonlinear propagation of real laser beams.
Here, we are interested in the methods to solve these problems. We have analytically
investigated the beam quality by assuming the phase aberrations as Gaussian random
variables. For the nonlinear harmonic conversion of real laser beams, we have developed a
theory by applying the spatial spectrum analysis to the nonlinear coupling.

Key words beam quality, phase aberration, spatial spectrum, harmonic conversion
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