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Directionality of Partially Coherent Hermite-Gaussian Array Beams

Propagating in Atmospheric Turbulence
Abstract

Li Xiaoqing Ji Xiaoling

(Department of Physics, Sichuan Normal University, Chengdw ., Sichuan 610068, China)

The closed-form expressions for the mean-squared beam width and the far-field divergence angle of
partially coherent Hermite-Gaussian (H-G) array beams propagating in atmospheric turbulence are derived. The far-

field divergence angle is chosen as the characteristic parameter of beam directionality, and the directionality of

partially coherent H-G array beams propagating in atmospheric turbulence is studied. It is shown that under certain

— .

conditions, partially coherent H-G array beams may generate the same directionality as a Gaussian laser beam in free
space and also in turbulence. Furthermore, it is found that, the directionality of H-G array beams in terms of the far-
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field divergence angle is not consistent with that in terms of the normalized far-field average intensity distribution in

free space, but both may be consistent in atmospheric turbulence. The result is some different from the behavior of
GSM array beams. For the incoherent combination case, GSM array beams with the same far-field divergence angle
far-field divergence angle; far-field average intensity

as a Gaussian beam will have the same normalized far-field intensity distribution as the Gaussian beam in free space.
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Fig. 1 Schematic diagram of the

one-dimensional beam array
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Table 1 Beam parameters relating

M m  x;/mm 0o/ mm w, /mm
a Gaussian beam 1 0 \ &S] 10
L. b GSM array beam 7 0 10 10 5.7
Superposition of the cross-
| ; ¢ Partially coherent H-G array beam 5 2 20 30 15.2
spectral densit t
spectrat denstly tunetion d Partially coherent H-G array beam 9 2 18 40 13.1
Superposition of e GSM array beam 11 0 20 15 13.4
the intensity f Partially coherent H-G array beam 7 2 36 50 22.8
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