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Thermal-Induced Birefringence-Compensated Laser System with
Two Nd: YAG Rods

LIU Chong, GE Jian-hong, XIANG Zhen, CHEN Jun

(State Key Laboratory of Modern Optical Instrumentation, Zhejiang University, Hangzhou, Zhejiang 310027, China)

Abstract The thermal-induced birefringence is a key factor limiting the output power of a laser system in
fundamental mode. Birefringence compensation is mandatory for high power lasers with good beam quality. The
principle of birefringence compensation by use of two Nd: YAG rods is investigated. Considering the thickness of a
quartz polarization rotator, a revised model is presented by use of proper cavity structure and components with a 4 f
imaging spatial filter for birefringence compensation. The depolarization ratio less than 2.5% is achieved
experimentally. By means of matrix optics, a cavity containing a two-rod system is equivalent to a thin lens, which
allows one to analyze the system properties such as stability of the resonator and beam radius in the cavity. A
positive lens is inserted into the cavity to enlarge the fundamental mode volume, 61W linearly polarized output is

obtained in a lamp continuous wave (CW)-pumped Nd: YAG laser. It is shown that the birefringence compensation

is essential for a dynamic stable resonator with a lage fundamental mode volume.

Key words laser technique; solid-state laser; thermal-induced birefringence; two-rod

1 5 &5

[ A JOL A% ) AR — BRSO R BT A
A —AEBERED Y, P EOR R R R E
R DL P B A0 R B AT S SO, SRR TR R
ThaRE LA s 118 D0 R » RO B9 R i L B3
PABOOIT S RO T WO AR R BE R R E A AT

s B #:2007-02-02; W EE RS B #5:2007-04-26

T > B 55, — R A 62 i B A U 5 25 380k
AR B 27 A B A » oF T B P9 A7 7 i R T 4 B 7 AR R
L, X A IR 27 A FL A R B SRR L (R i i TR
3 RE A B e Tl 3R 5 L, BABOOUT 5 800 2 i A
T A 1 i A B9 O A0V U 1 O 9% 5906 B AN R B R
B, [ B 1 B A A R B9 R RE X L, |y T B — B A 1)

EeU B EXARP¥EER-PELEYHET B S 2 4 (10376033 BT H .
EFEE . X £0978—) . B . M A BL/a, BATHBIF DT 8 8 R R EEHOLA . E-mail:lch_worm@yahoo. com. cn
SIWEBR F946—) LWL ER L B AR, FRENEJOE SR ELE T AT

E-mail : chenjunl @zju. edu. cn

* WI5BE R A . E-mial: xiangzhen@zju. edu. cn



1484 H 5|

i b 34 %

i I S U 1 D AR AN BT BB ARG AR L BT LA R
63X PR AR 7 1) B9 )6 B9 A E K RIRE L &
7 REPRAE Ho 8 i S A At 20 R . BT BRI
B2 BRI R 52 5 B SO 0 20 % 4
OO S RO AT AME o FH XU B A PR
I 5 SO AT A R A R A 2 b B T R B RO &
geter e, FE B R W, (R S A% 1R 2 A
Il B9 Ot B e R R B A 4 f BB R GEA 90°
A EHEE AR » X i 45 44 HT DL ST B BT 5 5500E B9 58
M. AR SO U TE P & M VBB S
BLH) SR AT T ok 2, 08 3 BT B B0 R 45 0
N T AR B 25 [ 98 P A% 5F 75 18 A SEHE G AR 1Y R
BE (AR N LR B R 2. 50U F .

2 A ERECOUT S 20N F Je B

M2 BAEOOUHT 5 RO B TR BN AT 1 BT A, B A
Fhiz 25 10 A [ B9 B0 R R B, P E i A — > 90°
0 JE AR IR BEE AR T — BB 2 R G, I B A
e A DU A i T8 O 2 % T (RP) . B B A ST —
Wi AR D' A T R G 4 1) A A A 1] i i A T
1a] i 4% ) e I, XK, B PG B S5O A LT S R
38 5 A BT 1Y 6 24 S5 [ T AR Rt

a, b, 0 0
c, 0 O

M a
e 0 0 ag b¢

’ )

0 0 Cs ag
AR IAR r TS 23 5 27 A2 i b 4 7000 il O 9% o A 3
Jig e B oA M N

MR=

0
0

, (2)
0

S = O O
O = O

1
0
0
1 0 0

S 2 AT 3 2 8] HAth A Y622 TO A3 4 1)
IRl F)  Hot A T

" (“o bt‘f)

08 =

RP,  RP, ‘¢ 4N, RP,  RP,

rotator L,
D Nd-VAG

Nd:YAG
rod

§ L wrLi

rod

H
(;tl« i
PP PR Ny

B 1 RABOB T 5T RO0 b 2 J5 2
Fig. 1 Schematic of thermal-induced birefringence

compensation with two rods
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Fig. 2 Schematic of the cavity with birefringence

compensation with two rods
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