EURVE R H {2{[ iR Vol. 37, No. 1
2010 4£ 1 A CHINESE JOURNAL OF LASERS January, 2010

XEHS: 0258-7025(2010)01-0131-05
I A T BIA 3O 6 o I B 11y 55 Wi
12X WRE GEE

CIE By B2 B R R 20 i B2 15 T2 e 2 1l BE R BF S . IR Kb 410073)

FEE W] I Bl M A A O A P AR B R F 5 VR U Bl PR A O o R B A R ke VAR O 5 F
i BA —E MBI . R Fluent FF BEEL T #0067 584 25 OO A T8 ml i gl RS . &5 R R WL A i I
BB SR X FROGOE R RN &7 A KA, S008I0 5 1 AR A JBEIA B 43 ) 0. 48,1, 5115, 39 L/min
B 38 2o 38 75 X9 05 4106 (He-Ne S8 M 4370 o 45 #7506 B9 7 3 H- (StrehD b 70, 9964,0. 9960 % 0. 9936 . 7E ZA 1] 5]
B 0T K 3 AR Y A M AR B AR OL MO R BT i S AR R Sl AR L ek A R R Bl is Th R R
46.9 W/em® , i 43 5 4 0. 48 F1 5. 39 L/minfif 15 45 J6 19 Strehl F k0. 9484 f10. 9995, Bz WX HFE A @ 2
100 W/em?® , W i MRS T M5 4R 6 A Strehl 620, 1051H10. 9978, T PR A4 1) 3t 2l 39 B2 T LA s 20 PRI A S5 3 3 119
AN S 5 A 1 5 T W A

KR WOCHOR MO s B m R B s R B

hESES TN248.3 XHktRiRES A doi; 10.3788/CJ1.20103701. 0131

Influence of Liquid Flow on Laser Beam Quality in Liquid Lasers

Wang Moge Xu Xiaojun Lu Qisheng
(Institute of Directed Energy Technology, College of Optoelectronic Science and Engineering,
National University of Defense Technology, Changsha . Hunan 410073, China)

Abstract Liquid flow has positive implication for the thermal management in liquid lasers. The flowing state of
liquid can considerably influence the laser beam quality. By the aid of the commercial software Fluent, the transverse
flowing states of liquid media in gain area are simulated. Based on the wave-front curving sensing technology and the
Green's functions wave-front reconstruction arithmetic, the phase distribution of the probe laser (He-Ne laser) is
measured when the flow rates are 0.48, 1.51 and 5.39 L/min. The Strehl ratios are 0.9964, 0.9960 and 0.9936,
respectively. The results show that when the flow rate is stable, the laser beam quality is almost not affected by the
liquid flowing state. Under the longitude uniform pumping circumstances, the laser beam quality in viscous flowing
state is slightly reduced compared to that in uniform flowing state. When the pumping power density is 46.9 W/cm?,
the Strehl ratios are 0.9484 and 0.9995. in which the flow rates are 0.48 and 5.39 L/min. The Strehl ratio decrease
to 0.1051 and 0.9978. when the pumping power density increases to 100 W/cm® and the flow rate keeps the same.
The wave-front aberration arising out of the heterogeneity of the flow rate can be decreased by promoting the flow
rate of the liquid media.
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Fig. 1 Section plane of transverse flowing structure
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Fig. 2 Distribution of velocity in the plane perpendicular to & dirction. (a) 2=0.003 m; (b) 2=0.0075 m (in the middle)
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Fig. 4 Phase distribution of the probe laser in different fluxes. (a) 0.48 L/min; (b) 1.51 L/min; (c¢) 5.39 L/min
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the viscous flowing (b)
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uniform flowing
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Fig. 8 Phase distribution of the probe laser in viscous flowing (pump power density: 46.9 W/cm?) after

removing the tilt signal component. (a) 0.48 L/min; (b) 5.39 L/min
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Fig. 9 Phase distribution of the probe laser in viscous flowing (pump power density: 100 W/cm?®) after

removing the tilt signal component. (a) 0.48 L/min; (b) 5.39 L/min
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