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Effect of axial wind speed in inner propagation channel on phase

characteristics of high-power lasers

Hu Xiaochuan, He Yehuan, Wu Shuang, Zhang Bin
(School of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: According to the phase distortion of laser beam in inner propagation process, a simulation
model for the laser beam interacting with the fluid of the inner channel was established, in which the
phase distortion caused by the thermal effects was taken into account and the influence of turbulence
disturbance of the inner channel on the wavefront phase was simulated by introducing the method of
phase screen. The phase characteristics of laser beams propagating through the inner channel on the
conditions of different axial wind speeds was discussed in detail in terms of wavefront power spectral
density, and the correction effect of laser beam propagation through the inner channel was further
analyzed using the adaptive wavefront correction model. The results show that, with the increase of axial
wind speed, the high frequency component of the wavefront phase increases at first and then decreases,
and the beam quality gets worse at first and then becomes better. Particularly, the high frequency

component of the wavefront phase increases most quickly and the beam quality degrades most
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significantly when the axial wind speed is about 0.65 m/s. This model provides a qualitative reference for

the laser beam control system design and performance evaluation.
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Fig.1 Flow chart of interactive simulation by Fluent-Matlab
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Fig.2 Typical transmission light path in the inner channel
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Fig.3 Schematic illustration of the cylindrical channel
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Fig.9 Variation of high-frequency with different wind speeds

MNIEL 9 AT DU Y OB R 28 Y 38 B AR i s | B AR
U T AE 57 v g AR i it ) XU P B 2 R e
H RGN R | 33K 2 DR A i 5 i 1) XU 1 B84 0T
PR 3 T P AR T )R T T R s 2 B ) XU A
N AR BT I BE A IR SRR B 3 5
3 A R PR T S ) R BED EE Bt T 1) XU A
BN, KU X it 78 14D 5% W 3 45 348 R, 224 9l ) XLk 2k )
— R, A TE N AR B 5 XU A R X i
DL DR B 1) 5 ) 1) 3K e AR 5 T, I o ) XU 17
— P AR B TR )N PN T PN i A R
Bl 2 9355
2.3 X BIEM K EMRAZME

SCHR 275 SCHR (81 A il I8k R SO 75 fe A
UL AR T A %o W A5 e i A A IEAE Y I AL R N

H(p)=1-exp[—0.693x(2dp)? 2 +162] (10)
K. d AU EREIEE ;b R ACTEAE 4% IR AR 5L
(R S EL, SO B AR TR SR S 25 A1 d R 15mm,
ZHEAH b H 0.06,

SCHR RS TR TR B R X OO R
AT, B AR DG T R Ar ", Htk,
B10 25 T ANl ) G AR T, OB R & A8 T 5%

0806003-5



bk A2

www.irla.cn

% 8 2

% 45 %

KIERIEG R B pIH, HE POt RE A m =
[ 4% iy B WA AE J5 MY e AR T i Bk 1.34.,

2.3

2.2

2.1

2.0

1.9

1.8

1.7

1.6

1.5

1.4

R R a

y/m-s™

10 AN 5] U35 B0 T B9 3R BT

Fig.10 Variation of beam quality with different wind speeds
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