%40 %

553 W it £33 N
2016 45 H LASER TECHNOLOGY

Vol.40,No. 3
May,2016

XEHS. 1001-3806(2016)03-0456-05
KEiminaxXt 284 TSt iwm P X 8 220 a0 35

E I EER
(RIS RACFIL TR 2%, R 210007)

FEE . O T RFFEE SR T ORU 4 % v BT T AR X i) i 52 3 08 DR S T A T RS2 L S TS A A 4 A RBRC T3 10
Tk WEFET [ ER A T B AR DX V) T 32 45 ol R 2 040 5 M, 2 B0 J80001C Bi 7R) DX IV I 16 BRORE 15 8 v 30 TRV S 8 R R < ¥
PALRUST A 184 5 T 1 A, I RS A S e e AR5 B O G A A3 g s/ o 45 SRR W i i AL RO e i ) DX I 4 3 e 52y
22, T D A/ R %o B A4 1 74 8 VAT IR, 3 ) DT 4 R/ NIRRT B PO AR B e

KR RAOLY; FoRIIXE]; S oL R A s

FESES . 0436;TN241 XEEREE: A doi; 10. 7510/jgjs. issn. 1001-3806. 2016. 03. 033

Influence of atmospheric turbulence on Rayleigh
range of partially coherent laser

YANG Jun, WANG Hui, ZHANG Xi
(Institute of Sciences, PLA University of Science and Technology, Nanjing 210007, China)

Abstract: In order to study influence of atmospheric turbulence on the Rayleigh range of partially coherent cosh-Gaussian
beams, analytical analysis and numerical simulation were carried out. It is found that the Rayleigh range increases with the
increase of laser coherent beam intensity, Gaussian waist and the inner scale of atmospheric turbulence and decreases with the
increase of atmospheric refractive index fluctuation intensity and laser wavelength. The results show that effect of the inner scale

of atmospheric turbulence on the Rayleigh range is significant, but the influence of outer scale is weak. The Rayleigh range

depends on air quality and laser properties.
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Fig.1 Rayleigh range z; versus beam coherence parameter « at different
turbulence inner scale [, ( Gaussian waist width w, =2cm, beam pa-
rameters 3 =1, wavelength A = 1. 06pm, outer scale of turbulence

Ly =10m, refractive index parameter C,? =1.0 x 10 ~¥m~*?)

1900F ]
1800} T
= 1700} -
o 1600f \frce space
2 1500f L,=10m
£ 1400 L=15m
fn 13000 / L,=20m
3 1200f /
Z 1100p Rt
1000} J,f".
900— 2 3 g 5

beam coherence parameter &

Fig.2 Rayleigh range z; versus beam coherence parameter « at different
turbulence outer scale L ( Gaussian waist width w, =2cm, beam pa-
rameters B =1, wavelength A =1.06wm, inner scale of turbulence

ly =0.01m, refractive index parameter C,> =1.0 x 10 "¥m~*?)
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Fig.3 Rayleigh range z, versus beam parameter 8 at different turbulence
inner scale [, ( Gaussian waist width w, = 2cm, beam parameters
a =1, wavelength A =1. 06pm, outer scale of turbulence L, =

10m, refractive index parameter C,> =1.0 x 10 ~"¥m~*?)
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Fig.4 Rayleigh range z; versus beam parameter 8 at different turbulence
outer scale L, ( Gaussian waist width w, = 2cm, beam parameters
a=1, wavelength A = 1. 06pm, inner scale of turbulence [, =

0.01m, refractive index parameter an =1.0x10"¥m~-%3)
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Fig.5 Rayleigh range z; versus refractive index parameter C,? at different
turbulence inner scale [, ( Gaussian waist width w, =2cm, turbu-

lence outer scale L =10m, wavelength A =1. 06pm,a =5)
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Fig. 6 Rayleigh range z versus turbulence inner scale [, at different turbu-
lence outer scale L, ( Gaussian waist width w, =2cm, wavelength

A =1.06pum, beam parameter @ = 1, refractive index parameter

C2=1.0x10""m=>3)
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Fig.7 Rayleigh range z, versus laser wavelength A at different turbulence
inner scale [, ( Gaussian waist width w, =2cm, beam coherence pa-

rameter o = 1, turbulence outer scale L, = 10m, beamparameter

B =1, refractive index parameter C,? =1.0 x 10 ~¥m~>3)
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Fig. 8 Rayleigh range zy versus Gaussian waist width wj at different turbu-

lence inner scale I, (beam coherence parameter a =1, turbulence

outer scale L, = 10m, beam parameter 8 =1, refractive index pa-

rameter C,> =1.0 x10 " ¥m=23)
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