$£33% WA
2006 4 3 A

TR Bt

CHINESE JOURNAL OF LASERS
XEHE . 0258-7025(2006) Supplement-0093-05

P B TR s

Vol. 33, Suppl.
March, 2006

IR RS ESL
BBE, BHE, GTHES, THHSS, BER2, NRE?, KO
TEAERFREMNRBERENBERERELRE, JLE 100084
HE TR REECR TR S L, I 4 621900

SEBIRHE R RE S TR, #E K 400073

WE v 7THREOCEARKOR b =48R, F B ANSYS 8440457 T H RN REREERXT . AR
THEASTHBEGMN DG A M, EHERE RIS &G TN AGMEERENE H, BT T HMKZE
@A ObEASE; BOLBRE; BRAEBER; BN

hESES TN243

B, B RFBPHREEAXT RWHRBOT B REEEREHFEN EREER. TRERSESRUBEFY &,
XEFRIRE A

Theoretical Research on OQutput Performance of Laser Resonator
at Heat Capacity Model

YUAN Xiao-dong'?, JIANG Xin-ying®, CAO Ding-xiang®®, WANG Ming-zhe®?,
XU Mei-jian?, LIU Jian-guo?, HE Shao-bo®

Beijing 100084, China

Abstract

! State Key Laboratory of Precision Measurement Technology and Instrument, Tsinghua University,
2 Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang, Sichuan 621900, China

3 College of Electro-Optical Science and Engineering, University of National Defence Science and Technology »
Changsha » Hunan 400073, China

—

birefringence is the main reason to affect the output beam properties.

A three-dimensional thermo-elasto-optical distortion model for the laser disk has been constructed, the temperature and
software, and the effect of the stress on the beam quality with nonuniform pump has been analyzed. An demonstration experiment is

stress distributions under different work conditions on a laser disk of a heat capacity laser have been simulated by using ANSYS

done, and the results are accordant to the simulation results. The results show that at the heat capacity mode, the thermal induced
Key words optical devices; laser resonator; heat capacity model; temporal thermo-optical distortions
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Fig.1 Structure (a) and visual image (b) of flash lamp pumped disk laser module
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Fig. 2 Horizontally polarized laser beam incident
on the Nd: YAG slab with Brewster angle

A BT R SCR AR AR R, A R R B B BE L R BE L TR O 1)
SRR sy 2 Bl
5 82K - I 1) i B 19 806 R A A 4% S0 e A A
F YAG FE BT, A 2 P,
BRCUARUGRIBEAAT, o5+ o=
x/2.0B FZETE MR B R R 45 R

3B = A" () + 3B « A(g), 6
dr = A(p) « dr, D
NP EBRIEE AR
cose 0 —sing
Alp) = |: 0o 1 0 }, (8)
sing 0 cos @
i,
3B" =3B cos’ ¢+ 23Bssin gcos ¢+
3B;sin’ @, €))
dz’ =dx « sin o+ dz + cos @, 10

[ B .25 SR B 3 S R PRI W AR 2 5, B e
RATBB] YAG R 7776 18 BE AN 1 W18 20 °F » T2
RnEh

n(z' sy ,2") =n, +B- T,y 2") —

%nﬁ&Bﬁ(z’,y',z/), (11

P BB AR B 3T B R E R K me BB
TEE W R OLT BT 55 3 Bk, JE R ZE BB 1 vh 6
KR L R

L= fnu’,y’,z’>dz’<x’,y’,z’>, (12)

AP = Vo +1« /)l REFHBAWRLE.
2.5 WABREER

N T 25 B A WO AR A TR B R, X 4
PERIR W, AR B -3 2 R ], TR R AT
AR R . IS EEEBOR  EK 50 cm, J5
Gk ARS8 RA 50 mmX 50 mm K75, i
A B R AT RN 705,

3 BRLGTEER
3.1 "REABIEEGTREZMEIFMNT
H&R

FIF ANSYS /4,18 T Nd: YAG A JR7E#
AEAT, IO H2EEMETHEL s 10 s RS
BRBES R . ¥R IRE %51 R A RS AU &
REEE , T AB R A RIRK RS, K% BN
5 =[x, L% 8BS F Je ke M4 0 Xt i



96 th 5}

ot 338

A, LTS R IR 3 TR

B 3 MMH ANSYS HHE K Nd: YAG J RS FREGIRBE - MRS 20 i o TTAE 1 s B EQIR BE 207 (2) A1 RL F7 407 (b)
BRI 5 s B EIRBE SR () FIRLF7 4375 (D
Fig. 3 Simulated temperature and stress distribution on Nd: YAG by ANSYS. The temperature (a) and stress (b)
distribution on Nd: YAG after 1 s work and the temperature (¢) and stress (d) distribution on Nd: YAG after 5 s work
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Fig. 4 Simulation results of the traditional unstable resonator without source and media after 5 s work. (a) Transmittance of

the YAG disk at orthogonal polarization; (b) output beam property without shot; (¢) wave front distortion and loss

of P polarization after 50 shots; (d) output beam properties after 50 shots
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Fig.5 Experiment results of the output beam distribution (a) and the surface temperature distribution (b) after 50 shots
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