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Abstract A Q-switched repetitive mini laser is developed by requirement of high beam-quality. The interrelations

between the parameters of variable reflectivity mirror (VRM) and con-focal unstable resonator and their effects on

have been done. Using a xenon flash lamp with 32.4 J as the pump energy, single pulse laser output of high beam-
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laser intensity distributions are analyzed. A suit of resonator parameters is obtained to meet high beam-quality of
quality and high dynamic to static ratio light spot is obtained, and its repetitive frequency is 1~ 10 Hz. When the

outputting. In order to develop a mini adjust-free laser, a folded resonator is designed, where a cube corner prism is
used as the folded mirror. Because linearly polarized light exists in the resonator, the laser can be run with an

1

electro-optic Q-switch in a special polarization azimuth. Based on these theory analyses, an amount of experiments

laser works at the repetitive frequency of 3 Hz, an energy of 320. 2 m]. pulse width of 8.3 ns output beam is
lasers; YAG laser; variable reflectivity mirror; beam quality; resonator
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achieved, and its efficiency of the Q-switch is 95.5% , while the electro-optical efficiency is 0.99% .
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Fig.1 Con-focal unstable resonator
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Fig. 2 Ray trace in a cube corner prism
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Fig. 3 Skewing of output lasers Jones component

versus azimuth of incident linearly polarized light
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Fig. 4 Photo of our laser
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Fig. 5 Intensity profiles of near-field beam
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Fig. 7 Experimental setup sketch (a) and intensity profiles of near-field beam(b)
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Fig. 8 Intensity profiles of far-field beam (a)(b), and its pulse width (c¢)(d) at different repetition rates

5 4k 1w
AT VRM H i R R 2 506 O B
YR T ) FH 4T 2 2 A0 S0 B AR s R 3 T L

Q 7 Nd: YAG JTHiz ot #4615 1 ot i il
B . fE 3 Hz EEFIR T . lkrhfc il
320.2 mJ JJkFE 8.3 ns W Fim N 1. 27.,Q FF RAL



2322 i =

L 57 %

F R 95.5% » L ICHFE IR AR N 0,99 0 FEATH L %
SEMEE RS PEREE bR . H RTIZEOEES C T O
R A, PERERS E

B BRFEIZRVEARENG IR,

Z & x #t

1 Jin Yujian, Wang Pengfei, Pan Hu. 10 Hz 100 m] Q-switched
miniature solid laser without water cool [J]. Laser & Infrared
2003, 33(4): 255~257
SN, ERC R R, 10 Hz Q JF3E 100 m] /NI AK R #OL
S, ok sh, 2003, 33(4) . 255~257

2 Gao Hongwen, Sun Chuandong, Chen Zhi e al.. Experimental
study on stability of output of lamp-pumped laser [J]. Acta
Photonicsa Sinica, 2003, 32(11) . 1306~1307
BRI, IMER . B & S TR0 A i O e ST
WF5E1]. &F F4-. 2003, 32(11): 1306~1307

3 Gilbert L. Bourdet. Numerical simulation of a high average-
power diode-pumped ytterbium-doped YAG laser with an unstable
cavity and a super-Gaussian mirror [ J]. Appl. Opt., 2005,
44(6) . 1018~1027

4 Degang Deng, Xiaoyong Fu, Youwei Tian e al.. Far-field
intensity distribution of beam generated by Gaussian mirror
resonator [J]. Opt. Commun. , 2005, 248; 185~189

5 Yin Ye, Xiao Jun, Yu Haiwu et al.. Developments of resonators
with variable reflectivity mirrors[ J]. Optics & Optoelectronics
Technology, 2007, 5(1): 31~34
FoOoMe B R, ER . B RREAERE U LT
kL kwHE A, 2007, 5(1): 31~34

6 Chen Xiaoyan, Zhao Gang, Wang Yuzhi. Study on miniature
Cr'" : YAG Q-switched repetitively conductive cooling (Ce,Nd) :
YAG laser[J]. Laser Technology. . 2000, 24(2): 115~118
i, & W, FEAE. N Cr't i YAG i Q EHIME S
HI(Nd.Ce) : YAG #OL BT 5L [J]. #t# A, 2000, 24(2):
115~118

7 Bao Zhaorigetu, Zhou Shouhuan , Zhao Haixia et al.. High beam

quality 1. 57 pm OPO[J]. Chinese. J. Lasers, 2003, 30(5):
395~397
IR H RS, A, B E . ROLRRE 1,57 pm 96 S i
Ryl FEBk, 2003, 30(5): 395~397
8 Pei Bo, Zhou Shouhuan, Shen Ke. Tunable VRM unstable
resonator Ti: Al; O3 laser [J]. Acta Optica Sinica, 2001, 21(7):
804~807
M, FAEE, ML B RS RE AR AR Ti: ALO,
WO, e SR, 2001, 21(7) ; 804~807
9 Ling Dongxiong, Fu Yunchang, Fan Zebin. Matrix analysis of
eigen mode-fields of the circular plano-concave resonator with a
Gaussian-reflectivity mirror [ J ]. Chinese. J. Lasers, 2003,
30(1):25~28
WARME, R B BENITE, e 0 R0 A% S S 238 IR 45 - M1 AR AE A5 37
FOAERE M), P Bk, 2003, 30(1); 25~28
10 Wang Hao, Wang Qingpu, Zhang Xingyu et al.. La;Ga;SiOy,as
active electro optic Q-switch in a pulsed Nd: LiYF laser[J]. Acta
Optica Sinica. ,» 2005, 25(7): 939~942
F oW, EHM. KITA %, LayGas SiOn HLOEH Q 1 Nd: LiYF
WOLRBISELI]. % 54, 2005, 25(7): 939~942
11 G. Giuliani, Y. K. Park, R. L. Byer. Radial birefringent
element and its application to laser resonator design [J]. Opt.
Lett. , 1980, 5. 491~493
12 W. Koechner. Solid-State Laser Engineering [ M ]. Beijing:
Science Press,2002
W. e Aiv i K. FEVAHOE TR LML Jbat B2 ik, 2002
13 Li Jianmin, Ye Yidong, Liao Yuan et al.. Analysis of
polarization characteristic of corner-cube folded resonator [ ] ].
High Power Laser and Particle Beams., 2010, 22 (7).
1495~1499
AR, —FR, B TR AR TS A R R A MR AR R
SRHRL)]. Bk 54T &, 2010, 22(7); 1495~1499
14 J. J. Degnan. Theory of the optimally coupled Q-switched laser
[J). IEEE J. Quantum Electron. , 1989, 25(2): 214~220
15 Zhang Xingyu, Zhao Shengzhi, Wang Qingpu.
expression of the output energy of a pulsed solid state laser[ J].
J. Optoelectronics » Laser, 1999, 10(5): 408~410
TRAT R, WSRO K RO SR R R R AR Gk
A[I]. kb F gk, 1999, 10(5): 408~410

General



