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Thermal-Lens Effect and Influence on Laser Output and Stability
of Resonator in the All-Solid-State Laser

XIE Wu, YU Jian-hua, BI Cheng, ZHENG Wei, ZHU Qiang

are discussed and verified by experiments.
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Abstract By using of matrix method and ABCD law for Gaussian beam, the resonator parameters of the YAG laser have been
=

analyzed and computed under considering of the thermal-lens effect. The thermal lens effect as the function of the pump current is
measured by “unstable resonator” method. The influences of the dynamic thermal lens effect on the laser output and their stabilities
Key words lasers technique; solid-state laser; laser diode side-pumping; thermal-lens effect; resonator
TE R Ty Z 2 RSB [ Hhz B AR EOREET,
Hy TP RN O R T SR — AR BE B iz
T F AL WA B X 1 IR B 1 L] S HOR IR 5 1

M ABCD 2K 18 i A JLAT 2 $00 B #GE 5

IO JEE A 4k 5 A B B2 W L E DL B L, SEIR I AR
BRE. BN E N, 32T AR EUR RA BOLER

375 5 I R 5 VB2 W 078 A 0 T %, AT
T3 1o 1 ) Bh A S M R MO T 2
PR B AT BT IEE  T e ag T R A THOS HL IR AR 2, B0 U A 1 A B SN
. S B 5 73 81, A S S B P R e R
YRR, BRI HARA K, WO . B,
ERABERSEN, A D ELEREEN Y  OHEN TR,
W, RTFST P SR A B R PGB B
BT R B P 6 57 6 KR R S A ABCD 52

SRAEWT B S PR IR LT, B R BB R R XV
RS HT I P8 LA 2 500 425 5 BE X P IR 9 R

2 POEBWOLE M
S 00 160 435 0B YAG e, AR BE £
BN e e R K I, B RS ARAAY
o X SR B8R O B 0 X VB (LR .
20> 5 X I 52 5 T SR AR
AR S0 % PR I A T R B e

EE&THE: FITHERESRBIRE.

f = M/Pin *
E-mail: sy031402@szu. edu. cn

X MEFTTHRANBOCEMBSENMRET

@D)
7o RHBMADE (P SBPREFDFE(P) Z
EEE N W RAQBDLFH BRI BWEHRE, TENFLESHOLH REREFRBHARAKFR.
* WIE B A A . Email: jyu@szu. edu. cn



T WORSE:  RBERBOGEHGE GO B X Ok i R R E R R e 71

(P, = 7P
XF LD #iZE oL, h T LD A RE. 2B E
HIEEL T B OXE
f=M/U,— 1), (2)
R L hHE i, I, o LD W BEBEE .M 7EM
MEMENEETHEEESH U EXRABEDY
HEE d =1/ XARTRAH
I, =Md+ I, (3)
M HE] DUE B 4hiE R I, MG B d 284X
TEX I R I AT At e, BB R f 9 YAG B
AH—NEEN (EBEERR . NS RBENH
S E-FRENE 1 i ,.M, M, 2VEE, BN #GE
R BEER N L, L, OB P LS
A HRR — FE 9 ABCD JE [T B R

e o[ il )

ol )@

P 362 % T B4R w0 BT

- 2/ B] " (5)
e [n «/4—<A+D>Z} ’
A A RBOLEK.
I |
| L1 I L2 !

1 FRERNBOLF-FEREE

Fig. 1 Plane-plane cavity with thermal lens
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Fig. 2 Waist size at the rod center wy as a function

of the focal power d (L, =150 mm,L; =250 mm)
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Fig. 3 Stability zone versus thermal lens focus (L; =2L,)
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Fig. 4 Scheme of experimental setup for thermal

lens focal length measurement
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Fig.7 Laser power as a function of the pump current
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