i1 Wt
CHINESE JOURNAL OF LASERS

BB HoH

2007 &£ 6 H June, 2007

WA Q WA TS F4% B ity BoE At

2B, T L FXE

(R T5 BB . T JR#ER 610064)

WE AZAEIFHEQEMEILE LRGN (ETUERMER L. 4 M T a8 EH4% 800N sh i Q Bt &R
GRMBAERFEFRA. RAZSKIEE-FEEEME T %, 53 Nd: YAG #06 S &M Cr'™ : YAG 8] 4 1 % i {4 , %
B B BORL N Bk R S BN AT TRUE T . RIS IR AT, RSN i B i R BB B R 0 fE
NEEMB R ERMBELFAET, LESRRN A P B IREEmMBER. EHEZNEZHE MM IRE S, 5%
35 %oy tE Bk e e 2 R U ) T 3R Y 2 ) 0 T 0 5 %o L SO Y Bk ke B8 R (W HIVD 1 ER &R AR R A 8w W0 T DA
2, BETESARSERABEREL 3.

X BOLE B Q REBGEMETTE  BE TR

hESEES TN 248.1;0 437 X EkERIRES A

Numerical Simulations of Upconversion Effects in
Passively Q-Switched Solid-State Lasers

LIANG Tian, DING Zheng, QI Wen-zong

(College of Electronics and Information Engineering , Sichuan University, Chengdu, Sichuan 610064, China)

Abstract Based on the theories of the energy-transfer upconversion (ETU) effects in actively Q-switched solid-state
lasers, coupling passively Q-switched rate equations including ETU parameters are established. The ETU effects in
the Nd: YAG laser crystals and the Cr*" : YAG saturable absorbers are numerically simulated by a variation stepping
Runge-Kuttaa method. The pulse energy and peak power are affected obviously at low pump power, and average
power is affected obviously at high pump power. The effects of ETU on the pulse energy and peak power are
decreased with the pump power increasing. And the effect to the pulse duration (full width at half maximum) and

the repetition rate can be neglected with the pump power increasing. The numerical calculation results are coincident
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with the experiments.
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Fig.1 Energy-transfer upconversion processes

(a) Auger upconversion; (b) cross relaxation
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