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Influence of non-Kolmogorov turbulence on the
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Abstract

The expressions for the Rayleigh range zr, the turbulence distance zt and the far-field angle 6 of Gaussian array
beams propagating through non-Kolmogorov turbulence are derived. Influence of generalized exponent factor a of the
atmospheric power spectrum and the type of beam combinations on the spreading of Gaussian array beams is studied.
It is shown that for both coherent and incoherent combinations, the dependence of zr, zr and 0 on « is not monotonic.
When a = 3.108, zr and zt reach their minima, and 6 reaches its maximum. This means that the spreading is largest,
and the spreading is enormously affected by turbulence when o = 3.108. For the incoherent combination the spreading
is larger than that for the coherent combination, but for the incoherent combination the spreading is less affected by
turbulence than that for the coherent combination. It may be that, for the small free-space diffraction we have zr < zgr,
i.e., the spreading is affected by turbulence within the Rayleigh range; for the large free-space diffraction we have zr > zg,

i.e., the spreading is less affected by the turbulence within the Rayleigh range.

Keywords: non-Kolmogorov turbulence, coherent and incoherent combinations, Rayleigh range and

turbulence distance, far-field angle

PACS: 42.68.Bz, 42.25.Bs, 42.25.Dd DOI: 10.7498/aps.63.014207

* Project supported by the National Natural Science Foundation of China (Grant No. 61178070 ), and the financial support
from Construction Plan for Scientific Research Innovation Teams of Universities in Sichuan Province (Grant No. 12TD008).

1 Corresponding author. E-mail: jiXL.100Q163.com

014207-6


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.014207

	1引    言
	2瑞利区间
	Fig 1
	Fig 2


	3湍流距离
	Fig 3

	4远场发散角
	Fig 4
	Fig 5


	5结    论
	References
	Abstract

