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Propagation Characteristics of Beam Higher-Order Moments
by Using Matrix Formulae

Li Xiaoqging'* Ji Xiaoling'
( " Department of Physics, Sichuan Normal University, Chengdw , Sichuan 610066, China )
? College of Physical Science and Technology . Sichuan University, Chengdw , Sichuan 610064, China

Abstract The matrix formulae of beam higher-order moments through an optical system in atmospheric turbulence
are derived by using the Wigner distribution function (WDF). It is shown that the fourth-order moment matrix
depends on two turbulence parameters T, and T, , the third-order and the second-order moment matrixes depend on
only T, , and the first-order moment matrix is independent of turbulence. The results obtained in this paper are
general, for example, the matrix formulae of beam higher-order moments through Kolmogorov turbulence, non-
Kolmogorov turbulence, optical system or free space can be given as special cases. The advantages of matrix
formulation are that the expressions for higher-order moments are brief, and the physical meanings of higher-order
moments are clear. The results obtained in this paper are of considerable theoretical and practical interest.
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