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Abstract: Based on the extended Huygens-Fresnel principle and non-Kolmogorov spectrum, analytical expressions for
the beam-width spread of partially coherent Hermite-Ganssian (H-G) beams propagating through non-Kolmogorov at-
mospheric turbulence are derived, and used to study the beam-width spreading and directionality of partially coherent
H-G beams propagating through non-Kolmogorov atmospheric turbulence. The relative width is introduced to quantita-
tively describe the resistance of a beam to atmospheric turbulence. It is shown that the smaller the spatial correlation
length oy, and the larger the beam order m, n, and the less the beam-width spreading of partially coherent H-G beams is
affected by non-Kolmogorov atmospheric turbulence. The influence of turbulence on beam-width spreading depends on
the waist width w, and propagation distance z, when the propagation distance is sufficiently long, the smaller the waist
width w,, the less the beam-width spreading of partially coherent H-G beams is affected by non-Kolmogorov atmos-
pheric turbulence. The beam width of partially coherent H-G beams through non-Kolmogorov atmospheric turbulence
increase with the increasing exponent parameter a, then decrease with increasing a. There exist equivalent partially co-
herent and fully coherent H-G beams, GSM beams, which have the same directionality as a fully coherent Gaussian
laser beam in free space and in non-Kolmogorov atmospheric turbulence. The results are interpreted physically.

Keywords: Partially Coherent Hermite-Gaussion Beam; Non-Kolmogorov Atmospheric Turbulence; Beam-Width
Spreading; Directionality
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