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Abstract

Based on the extended Huygens—Fresnel diffraction integral, the analytical expressions for
a finite Airy-Hermite-Hollow Gaussian Beam (FAHHGB) propagating through a gradient-
index medium (GRINM) are developed. The characteristics of the normalized intensity for
the FAHHGB through the GRINM are theoretically and numerically investigated. The
effects of gradient-index parameter p, the mode-orders (beam order m and hollow term
order 1), and the Gaussian waist wy on the propagation process of the studied beam are
numerically discussed in detail. It is found that the normalized intensity distribution of
FAHHGB undergo periodic changes during its propagation process in the GRINM. The
periodical traits of the normalized intensity distribution of the FAHHGB in a GRINM are
strongly affected by the gradient-index parameter. However, the changing of the beam
parameters (1 and n) play a clear role in geometrical form of the beam profile in the
medium. Finally, the current study included three types of finite Airy Gaussian modes as

special cases.



