Fa5HE  F 11 Mot 5 a st Vol.45,No. 11
2015 4E 11 f LASER & INFRARED November,2015

1

X4 E:1001-5078 (2015 ) 11-1355-05 - EHEA -

Ell

R YL T R 34 516 AR e M) DX ] £ 552 i

T E W F.FE K
(R ZE 3 TR AF 32  IL I8 Aot 211101)

& E: XA Andrews (5 E3(M %) , BN 20 5 BE T HEHA R T AT X & %5 ok
REBEZHAPEEXARATERERAXENEHE R, AREKA, KA FHL
RWHARENARDNTEEHZEANHARE; M TS5 H o RKSHB KAHKEARE L
BRARETE w, O3 Ao A T RO AKX 8] Z, B3R, L REK A W AR mREE C
W3R B B Al R Z, DN A Al R B Z, AR E Ly BB e/, m
MARNRE L, R F R A, RAEABNR TR, MXEREGME LM TEA Von
Karman 1T 5 /% B 87 264 — B

SRR - 7 A X 8] 5 7 70 K K A i s Andrews {5 IE 3% ; Von Karman %

hE 45 ES 0436 NERARIRAS A DOI:;10.3969/j. issn. 1001-5078.2015.11.014

Influence of atmospheric turbulence

on the Rayleigh range of Gaussian beams

WANG Hui, YANG Jun,ZHANG Xi
(Institute of Science,PLA University of Science and Technology , Nanjing 211101 , China)

Abstract : The influences of turbulent atmosphere on the Rayleigh range are studied by analytical and numerical calcu-
lation with Andrews modified fluctuation spectrum (or M spectrum) when coherent cosh-Gaussian beams transfer both
in free space and in atmospheric turbulence. The results show that the Rayleigh ranges in turbulent atmosphere are less
than that in free space. The Rayleigh range Z, increases with the increase of the beam coherence parameter o , the
beam parameter 8 ,the inner size of atmospheric turbulence [, and the Gaussian waist width w, ,while decreases with
the increase of the wave length A and the turbulent strength C>. It is also showed that the Rayleigh range Z, is affected
significantly by the inner size of atmospheric turbulence [, while it is affected little by the outer size of atmospheric tur-
bulence L, ,hence the size effect appears. The results are consistent with what is derived with the Von Karman fluctua-
tion spectrum under the same condition.
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Fig. 1 The Rayleigh range Z versus the turbulent strength Cﬁ

wherewy = 0.02m, @ = 1,8 =1,A = 1.06 pm
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Fig. 2 The Rayleigh range Z;, versus the beam coherence parameter a
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Fig. 3 The Rayleigh range Z versus the the beam parameter 8
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Fig. 5 The Rayleigh range Z versus the wave length A and the
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Fig. 6 The Rayleigh range Zj, versus the inner size of atmospheric
turbulence /, and the out size of atmospheric turbulence L, where
a=1,8=1,C=1x10"m?? o, =0.02m,A = 1.06 um
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