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Theoretical analysis of the beam quality of two-side-pumped
symmetrically transverse flow liquid lasers

MA Zai-ru'? | WEI Yong-tao® , FENG Guo-ying’
(1. Institute of Applied Physics, Xihua University, Chengdu 610039, China;2. College of Architecture and Environmental, Si-

chuan University, Chengdu 610064, China 3. College of Electronic and Information Engineering, Sichuan University, Chengdu
610064 ,China)

Abstract; In order to improve the beam quality of a two-side-pumped symmetrically transverse flow continuous liquid laser,
the output beam quality M? factor and light intensity distribution at different flow velocities were simulated on the condition of the
liquid laser pumped symmetrically with two sides diode lasers, the heat distribution in the liquid medium was analyzed by means
of ANSYS software. Simulation results show that is an optimum flow velocity for best beam quality. For both the gain and
refractive index in the laser system distribute symmetrically with the pumping direction, after compensation for the wavefront error

with cylindrical lenses, the M factor was decreased from 24 to 12. 5.

Key words: laser optics; liquid laser; beam quality) M* factor; numerical simulation

51

il

v BT P BRSO R T 9 oL R B T R S Th R
RAEHE KRR, R TR BEXR RS
RPOCHAR L HIE S NS SAEFRBOE R BB AY
RHE AR, MR BEARBO R RZ B TR ENE
WO, ot BB A BOERE T &, 3 2 RGBT
SRR SIBAXTFR, B, BB RO AR
W RREEY . 457, AR E T SUHIE .
iz 45 TR 77 ok o i i 6, 2 & O R
ﬁ[s-w] .

T RRBOLE T, R AN ERA R
R, FRIE A R B, X R AR M

ELWA : BR B RBEEL W E (10976017)

EBE S HM(1972-), B, B &8, FTENH TR
fE AP RIBOESHR T A0 Al oy T BB o

E-mail : simzairu@ sina. com. cn

YR H #:2010-09- 16 ; e ZE fs H #9:2010-11-29

RFALFOLAS LR R . ERENBULSRA
KRETEBARL AT AT B A S A &
FRBOLA P AR Z KR, Bk EE LT
RSBl Nd** : POCLy: ZrCl, ¢ 28 i 36 A2 i ) 1Bk 3%
JeaR B, Xof S Ao FR 0 12 4 A R A S i e B IR
PREHATHER T

1 YnBEiER

XTI FR B B A BOLR T, FEH
SEA BRI I 25 40 A T 23 AR AR S5 I R
X HH 3 7 A R, TR ik 26 PR R N R R R
M BF R,

L1 UM RS R A Rt

1 AR R B, e P A I 1] s YA
FB A FATT 2,y M 2 Bl K L, g R0 5
AR, MRy + L, WHESME S K D425 518 26, A
2a,, HUBTE N AR INE 2 BR , AR AR TR AR A
Jjigio L Y A



544 ¥Oox # R

2011 4£7 H

\ i
: : (0]
D ______ werien 1,

/

Fig. 1 Sketch of the transverse flow cavity laser system with unstable oscilla-
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Fig.2 The reference frame of the transvers
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Table | Parametrics of the medium!®’

¢ 3x107%s

a 5%

o 9 x10 " Pcm?

u 1m/s ~10m/s

a 3/cm

< 1.302 x10°J/ (kg - K)
o 1. 80g/cm®

Ky 0.0067W/(m - X)
A 801nm

7 90%

L 15em

d 10cm

w 10cm
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Fig.3 The temperature distribution calculated by means of ANSYS software
and the output laser field under flow velocity z = Im/s
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Fig.4 The temperature distribution calculated by means of ANSYS software

and the output laser field under flow velocity u =2m/s
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Fig.5 The temperature distribution calculated by means of ANSYS software
and the output laser field under flow velocity u =10m/s
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Table 2 Beam quality M? factor

w(m:s7') 0.2 0.5 1 2 5 7.5 10
Zmg/mm  -0.14 -0.10 -0.08 0 0 0 0
¥ ama// M 0 0 0 0 0 0 0
M2 59.80 35.9 23.49 16.59 24.1 24.1 24.1
M? 23.3 32,7 23.5 23.7 23.7 23.7 23.7
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Fig.6 The output laser field compensated with cylindrical lenses
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Table 3 Beam quality M? factor after phase compensation

R,/m T g/ TN ¥ ond/ T M} M2
-4 -0.04 0 16.8 26.8
-4.5 -0.06 0 12.5 25.4
-5.5 -0.05 0 16.9 21.8
-6 -0.05 0 23.1 23.0
-6.5 -0.05 0 25.3 24.2
-7 -0.05 0 25.8 24.9
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