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High Repetition Rate and Large Energy Passively Q-Switched Laser
Side-Pumped by Continous-Wave Laser Diode

Guo Jiaxi Jin Guangyong Wang Chao Chen Xinyu Yu Yongji Wang Yibo Hao Dawei

(School of Science, Changchun University of Science and Technology, Changchun , Jilin 130022, China)

Abstract High repetition rate and large energy passively Q-switched Nd: YAG laser side-pumped by continous-wave
(CW) laser diode is reported by using Cr'" : YAG crystal as saturable absorbers. Regarding operation material as
thermal thick lens, the laser beam parameters of plane-plane cavity, plano-concave cavity and plano-convex cavity are
calculated according to the ABCD matrix theory of resonators. By comparing the fundamental mode volume, plano-
convex cavity is selected. A high repetition rate and large energy passively Q-switched laser beam is obtained, and
the TEM,, mode is achieved. A single pulse energy of 2. 46 m], peak power of 24. 36 kW, repetition rate of
4.22 kHz, pulse width of 101 ns are obtained at a pump power of 136.20 W, the amplitude fluctuation and frequency
fluctuation are about 5% , the corresponding M? factor is about 1.3, and the beam divergence angle of far-field is less
than 1.5 mrad.
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Fig. 1 Schematic plan of resonator which contains

thermal lens element
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Table 1 Parameters of laser resonator's numerical simulation

Parameters Value
Thermal focal length f /cm 46
Refractivity of Nd: YAG n 1. 82
Length of Nd: YAG [ /em 6.5
Resonator cavity length L /em 45
Distance of Nd: YAG and rear mirror /, /cm 33.5
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Fig. 2 Relationship between Gaussian beam width and d; in plane-plane cavity (a) plane-concave cavity (b)

and plane-convex cavity (c¢)

TEAlIE DR AR Yy o407 B M 4 S 5 i R E AR
i B OL T 45 31 e 207 0 TROR 8 5 0 IR I e I Y
KAWL WA 3 Froax. IWEHATLEIE . BERKAE
25~46 cm I, Ry M ol AR T B IR I B 38 2 4
s Z e Sl 51 em JE IR AR X .
B 50 em, W IR AR BEE X PN I H i

£ 0.20

L

3

3 0.15

<

g

E 0.10}

(V]

=]

2

I — ‘ ‘

30 40 50 60
Cavity length L /cm

B3 oGl R 5 S i R I s i o6 Rl &
Fig. 3 Relationship between Gaussian beam width and

cavity length
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Fig. 4 Experimental device of passively Q-switched

operation Nd: YAG laser side-pumped by CW laser diode
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Fig. 7 Pulse energy, peak power(a). and repetition

rate, pulse width (b) versus pump power
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