50,010101(2013)

R SHHBEIZFHRE
Laser & Optoelectronics Progress
u_. \ »
)IL

B Py BIAR PR By 55 M
B F REk fER

NIRRT B2

i 5a 5 6 R =01 i e SR 1T AN, A 1 B HEAH o

B W

A
EPo =
504

=

RUE % »
Be, Uil BLAR 610064)
WE A ARG L TSNl T O ARE T R i A O 5 A . AR AR A5 B4 AR AN T 2 R H A
FMIERR BRI . BF 5T
11 §

W 2 I T PSS TEAE P o S S W A 51 S R RS2 A T ) AR R T A Y L S ka3 AT T i WAL B R R % i B 0
P v AR L L 491 LA R AR 3 A
AR IE RO 2%

7 J3E 08 W7 A8 't SR AR LR PR IEAT T 23T 08 T A P 0 30 A TR R K S e ] S IR 45 4 v D I VA AN G Y R
G5 R MY TR — Y L VA L B i L TR Y 3 T R A i ) 96 A W A 9B e UL G
51 1P S 8 RS2 A T 5 K50 Lt T ¥ 00 2 5 YO RO 5 O R DR A (S A S A AR 3 B R W AR S S S A L
orn 2z 5 B0 E 0 [R) 5 W W 2 0 b e 3R 7 L B L AR AN T 2 B H B %
KGR NG R 5 BBUAR L 5 AL S 2 25 5 S IE AR

HESES 0439 XEEARIRES A doi:

10.3788/LOP50.010101

Han Kai

Effect of Turbulence Strength on Phase Characteristics and Physical
Limit of Phase Correction of Laser Beams in Turbulence

Zhang Xiaoxin Fu Fuxing He Yehuan Zhang Bin
(College of Electronics and Information Engineering, Sichuan University,

Chengdu , Sichuan 610064, China)

terms of the high-frequency phase proportion and the number of branch points

Abstract Using phase-screen approximation, the field distribution of laser beams propagating through atmospheric
turbulence is calculated and simulated. The wavefront phase of the distorted beam in turbulence is also analyzed in

Furthermore, considering the

number of branch points grows gradually with the increase of turbulence intensity and propagation distance; the
Key words

coupling between deformable mirror actuators, the model for estimating the physical limit of phase correction is built
up by using the method of high-pass filtering including a smoothing factor of mirror actuator. The influence of
correction effect of laser beams in turbulence would be influenced mainly by the proportion of high-frequency in

turbulence intensity and propagation distance on the physical limit of phase correction is analyzed quantitatively. The

results show that in a certain range, the proportion of high frequency in distorted phase increases obviously and the

distorted phase and the number of branch points, and the greater the proportion of high frequency phase or the more
the number of branch points is, the worse the correction effect of adaptive system would be
adaptive optics; atmospheric turbulence; high-frequency phase; phase branch point; correction effect
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correction system
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Fig. 4 Variation of the branch point number with D/r,
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Fig. 5 Intensity distributions in far field. (a) Before correction; (b) after correction
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Fig. 7 Intensity distributions in far field when the propagation distance is 2 km. (a) Before correction;

(b) after correction
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