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Abstract Narrow pulse laser can be obtained from laser diode (LD) pumped acousto—optically (A-O) Q—-switched
all solid state lasers (SSLs), which is useful in many applications such as laser ranging, laser radar, etc. According
to @—switching rate equation, the relationships between pulse average power, pulse width and inverted population
density are explained by theoretical analysis and reasonable model. LD side pumped Nd:YVO, crystal which is
polarized absorption and emission in a flat—flat cavity is used to achieve narrower pulse width. On conditions that
the pumped current is 32.6 A, the repetition rate is 33.5 kHz, the cavity length is 62 mm, the transmittance is 50%, the
shortest pulse width of 4.4 ns is obtained. On conditions that the pumped current is 31.6 A, the cavity length is 77 mm,
a 1064 nm laser output with the pulse width of 5.5 ns and the peak power of 26 kW is obtained. Cavity length,
repetition rate and transmittance of output mirror as functions of pulse width have been discussed.

Key words lasers; laser diode pumped all solid state lasers; narrow pulse width; acousto—optically @-switched;
effective energy storage time
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Fig.6 Dependence of pulse width on pump power at different output coupler transmissions

5 4%

Jik e BE TT LA A =7, + 7, R RN, 8 33 1 Kl T ke B i 5 G R 7 AR08 NI/ 7, 2 3R AR
ZE WKL) — R IT Tk o Y IO RO B R A DRI A i DR S b e PN O BORE T R AT/ T, B s
S bk T A0 E B DR R Lk gl R A0 P A e ) s K B SR A R A i B, N R T e e e T T, L B
ZRAT R b . G TR 31.6 AL KON 77 mm , 5§ E 0%y 33.5 kHz 1 5 4 T AR A5 ik b 5 B
9 5.5 ns, E(E I F Jy 26 kW 1) 1064 nm ik OG5 o 78 B 62 mum B 145 1Y f5c B2 Bk 56 4 4.4 ns,

& % X ot
1 Liu Rui, Yu Yongji, Chen Xinyu, et al.. 150kHz Q-switched adhesive—free bond composite Nd:YVO,/Nd:GdVO, laser [J].
Chinese J Lasers, 2012, 39(6): 0602001.
X B, TR, BREFP, 2. 150 kHz 4 K5 A Nd:YVO/Nd:GAVO, HLOGTH Q OB 7 [J]. th EIEOE, 2012, 39(6): 0602001.
2 Duan Yanmin, Zhu Haiyong, Feng Zhengrong, et al.. Laser diode end—-pumped Nd:YVO, self-raman laser at 559 nm with
sum-frequency mixing [J]. Chinese J Lasers, 2013, 40(5): 05602002.
BUE R, AR, RUEZE, 55, 2 S RO i 18 2 Nd:YVO, A $i7 2 i 559 nm #06 [J]. # El#OE, 2013, 40(5): 0602002.
3 Liu Yongna, Jiang Feihong, Wang Shumei, et al.. LD-pumped passively @-switched c—cut Nd:YVO, self-Raman laser

091402- 4



51, 091402(2014) HMYSEMNYEBEIZFHE www.opticsjournal.net

with Cr':YAG [J]. Chinese J Lasers, 2012, 39(7): 0702004.
XK G, VTR, T URF, 5. LD 432 Cr':YAG # 31 @ c—cut NA:YVO, [1H12 #OGH [3]. T E#OE, 2012, 39(7): 0702004.
4 Feng Lichun, Huo Yujing, He Shufang, et al.. LD— pumped acousto— optically @- switched 532 nm laser with high
repetition rate [J]. Chinese J Lasers, 2005, 32(4): 461-465.
AL AR, BE R S, TIROY, AF. BOE B i RO IE Q ¢ H B MR 532 nm OGER [J].  E O, 2005, 32(4): 461-465.
5Y J Huang, P Y Chiang, H C Liang, et al.. Efficient high—-power UV laser generated by an optimized flat—flat actively Q-

switched laser with extra—cavity harmonic generations [J]. Opt Commun, 2012, 2012, 285(1): 59-63.
6 Wang Qin, Chenlin Du, Shuangchen Ruan, et al.. Double— end— pumped acoustic— optically Q- switched intracavity—
frequency—doubling red laser [C]. SPIE, 2007, 6279: 62791C.
7 H T Huang, J L He, X L Dong, et al.. High—repetition—rate eye—safe intracavity KTA OPO driven by a diode-end-
pumped @-switched Nd:YVO,laser [J]. Appl Phys B, 2008, 90(1): 43—45.
8 Y F Chen, S W Chen, S W Tsai, et al.. High—-repetition-rate eye—safe optical parametric oscillator intracavity pumped
by a diode—pumped @-switched Nd:YVO,laser [J]. Appl Phys B, 2003, 76(3): 263-266.
9 Y Wang, M Gong, H Zhang. 2 ns pulse width high repetition rate short cavity acousto—optically @-switched Nd:YVO,
laser [J]. Electron Lett, 2007, 43(7): 1-2.
10 Y Wang, L Huang, H Zhang, et al.. A fundamental mode miniature acousto—optically @-switched Nd:YVO, laser with
short pulse width at high repetition rates [J]. Laser Physics, 2008, 5(4): 286-290.
11 Du Chenlin, Liu Junhai, Wang Zhengping, et al.. LD- pumped acousto- optic @— switched Nd YVO, laser with high
repetition rates and short pulse width [J]. Chinese J Lasers, 2002, 29(6): 489-491
kR, X35, £ IR, 4F. LD filizs A OL R Q i EE A2 IR K K 98 Nd:YVOL#OL AR (9], [0, 2002, 29(6): 489-491.
12 Lan Xinju. Laser Technology [M]. Beijing: Science Press, 2001. 92-93.
WEASAE . WOLHOAR M. b5 Bl R, 2001, 92-93.
13 Tracy S Kubo, Thomas J Kane. Diode-pumped laser at five eye-safe wavelengths [J]. IEEE J Quantum Electron, 1992,
28(4): 1033-1040.

091402-5



