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A micro acousto-optic Q-switched laser with narrow pluse width
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Abstract: In order to construct a micro acousto-optic (-switched Nd:YVO, laser with narrow pulse width, based on active
(Q-switched rate equation, the influence of pump speed, repetition rate and output mirror transmittance on pulse width was
analyzed. The laser was designed with the structure of simple flat-flat cavity. High gain Nd:YVO, laser crystal was end pumped by
LD. A micro acousto-optic Q-switched was inserted in the resonant cavity ,with action length of 7mm, cavity length of 13mm, and
output mirror transmittance of 70% . The results show that when the pump power is 4. 21W and repetition rate is 20kHz, the
output of 1064nm laser was obtained with single pulse energy of 20uJ, pulse width of 1. 65ns and peak power of 12kW. It is

feasible to use micro acousto-optic Q-switched to construct short cavity and obtain narrow pulse width output. The device can also

be used as the seed source of high-power lasers.

Key words: lasers; narrow pulse width ; micro acousto-optical Q-switched; Q-switched rate equation

51

il

K TE/NT 2ns | 5 e 5 Ih 2R B MO SR EHOE S5
S B AR ELAE BRI 5 1 s | BE T 45 A 4T
A R AN BT AT 5. AT Q HoA TRRE
A BRS80S A S5URE /DN T 2k 3/ SR AR
R, BERGLE AN R (5 545 i A, 7 5 A T 415
ARG 0 R E T, DR TS A R 7 A A K T SO
U TR S Q B 3 R A O S AR
WeshiE Q SR B SRR I KR 45 B LA 28K, T L)
IRARDKTE/INTF 2ns H 28 F W GUFD (4 e B 1, (H S
i Q WoOLE K bR M 2 , 15 R AN 5 54

PR S A XV SR (1991-) , 3 B SE A, 32 2 Mo
JEHOETT I o

w JATHEC R AN, E-mail ; feeewang@ 163. com

Wik H 11 :2016-09-06 ; e 2 & 2k H 1 :2016-11-08

NN Jk o A A AN T 42 3 1 PR 2% R o) 2 0k 3l
8 Q TEBOLES PR o OB Q J7 i Er LA
HEAE K SE RO e  (ELE Y Q 7 3% v T ) 3
FIH B A B EER LA , AR TR i/ N RAL , L%
7 2 — AR METE 5 AT RS HKTE /N T 2ns 9Bk T5 50
o 2007 4, R WANG 28 A5 41 13
PG Q FEAR M AIE Nd: YVO, 5 4 52 B s g 52
K, 76 T4 80kHz I, 75 3] (4 Jik wh 55 52 Sy 2ns | B fik
BEHE 10. 3] YRR P h . 2014 48 KR B TR 24 1Y
DONG' 2 AR i8 T LD ¥ ifi iz Nd: YVO, fhfA, 78
Ky 62mm I, 345 T kb S5 A 4. 4ns A Ih AR
26kW [ 306 i . 2012 4F, b 50 Tk K% WANG
P g R S Nd:YVO, BEFFHOEIE Q78
TN SHz I, $45 T Bk SEE 0. 96ns 1oL H
2000 4, 36 [E b SEU AR E T RO 8 shiE 0
SRR AR, TE NS D) 2% 10W I, 2078 T Bk v 55 i Wy



Al A4

XU R LI Q A B FEAIMAFEOE B 563

310ps T4 i B SkHz {30 % S6SKW ) Ok
e

ASCRIETE ST Q FAR B @ K, F
FIBOR RO Q FF 56 1 — M BRI , WA 2 AR 41
AT ARG . SR AW 45 T B 15 T 1
BUN T 42451 % S 20KHz K96 1. 65ns 56k of g Bt
20 MR BKSE OB o BEHOEABR T AT LUE /)
IO A8 L0 T £ TR AR, EHOE R
ULAT Ay — A e 5 %8 B TR T 6.

1 EBigoHh

Nd:YVO, 7 1064nm 7 Beff: Sy — 4~ S 7 1 oy
REARGL, A5 LD Az 30 AL 15 BE 2% 1] 1) R
LR, AR PTE E, B E, PSRRI 1L 1 HiU%
¥ ZMARSTE AR, B LLRERS URE S R AL L
T RES ARG, W FFhTE Q R AL AT AL

=2 (1
Fe (A -1)ee (2)

18] Q JFM KM IERE R T Y
A tA AAni ~ An, - -

n, - nl[l +ln(rn'f)]

AP, An g AL IR BB B 55, Ang ) 46 B ek
B, Ang RZS SR RO T, An, Oy B {EL S R
T o NIENICT R ¢ AIENICT 76,6 IEHN B
BRAGFEH 2

1 B Q Bk rh 58 B A (L (3) 30) A i
FE—DHIE MR G, BKIEOUH Ang F1 Ang 19 FLAER
P o BRIV 98 B S Any/An, 1 FL{E A G, Bl
& Any/An, FCEPSEN, A 65 R BCL R, a7 o
I, BRI 58 BE AR TR YT R 32 2
DT N B D1 7 i, Ol 17 iU, K b o R B
7o TEPRIE Any/An, REATEER MG OL T, BK oh i 5 45
Vi BE SN DG T F S R A O, I NOL T A A
VS W

L = 2L/¢ (4)

1“(1 i T) L

2L RYEFAERE N AR B ], L oA 1 4 i i
K, e AESHROEHE, T 5 @S2, L E A
FERIFE, 7EF3h Q BOEasH, An/An, 1) ELIE AN
s NI EF AR A EE S 5, HiEE W E kv
RN

}
H.

2 ZWKRE

SEHREINEL T R SR AT LD Stz Nd:YVO,
fn A TR I R T Al R Sl 6W JEEFRE A Y
P HRBO G A, BOGH K 808nm, FH LR N 0. 22,
LTI 100 wm , filliz S 20t AR & B 4 5 15
FREH A 150 wm, OER) TAEY) BTy i 3 45
1 Nd: YVO, fhik, B8 750580 0. 01, Ry
3mm x3mm x Imm, Nd: YVO, Fi{&il i85 4 808nm
F1G 7 5N 1064nm 1 5 K2R, I T HH 40 60 28 B T 5%
b LB E HUOR RO A A OGIR Q JT 5%, 1F
KB Ry Tmm, P v 58 1064nm 1 14 375 JI5E, 4 1] 43 32
1kHz ~ IMHz o] 38 55, 0] DL 38 4 s e 1 s 4 2]
13mm i BRI B 1R T=70% , 4% 1064nm 3 7%
W R 7 aakE K BRI B, T2 RIS A
PAFE, DL b 2 8 SR T XUV 2 3 A A 72 (thermo

electric cooler, TEC)

#

¥

LD Nd:YVO, g output coupler

coupling lens acousto-
pine optical device

Fig. 1 Experimental setup of LD end-pumping acousto-optical Q-switched

laser
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Fig.2 Relationship between pulse width and incident pump power with di-

fferent pulse repetition rates
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Fig.3 Relationship between pulse width and pump power at different out-

put coupler transmissions
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Fig.4 Average output power of the laser versus the absorbed pump power
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Fig.5 Laser waveform with pulse width of 1.65ns measured with an osci-

lloscope
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