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Study on relationship between leakage properties and radio
frequency power of an acousto-optic Q-switch

MA Chaoqun, ZHANG Ying, WANG Xiaocong, HAN Juhong, CAI He, LIU Xiaoxu, AN Guofei, WANG You
(Southwest Institute of Technical Physics, Chengdu 610041, China)

Abstract: To study the influence of radio frequency (RF) power of LD pumped Nd:YVO, acousto-optic Q-switch on
diffraction efficiency, by adjusting the RF power applied on the Q-switch, the changing trend of the light leakage and the rise
time of the laser pulse was obtained and analyzed. The results show that the leakage light completely disappears when the RF
power increases to 4.4W, and the leakage power is less than 500mW when the RF power is between 2W ~3W. And the rise time
of laser pulse is 60% ~70% of the time to reach the first threshold. In summary, not only the rise time of the outputted laser
pulse train is considered after the door signal is turned on, but also the light leakage power of the laser is kept as low as possible
when the Q-switch is set at the so-called hold-off status. The research results have good reference value for the construction of an
acousto-optic (-switched solid-state laser that can be turned on quickly and have a serious thermal effect.
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Fig. 1 Schematic diagram of diffraction of acousto-optic medium
TN
5,
N, = — 3
t 20_L0 ( )

A, o 2 WOR SO, Ly 93 s A B 2R
TS A /N T 3 4, BIW) 46 b 005 e 1 2 B
ny > N WIAEIE PRI N B 247 9 2 W06 A8 TR I
SRS .
1.2 ZEEXRGE
Nd:YVO, ¥ HA AR R4, HiEIRE MO T
I SR TS e P R R R
dAN(x,y,2)

dt = R(x,y,z) -
AN(x,y,z) _ CAN(x,y,2)0S(x,y,2)  (4)
T n
ds c S
= naﬂANUMLHSOn%ﬂdV—TP (5)

R R (x,y,2) WIS AL, AN (x,y,2) I RLHE L
THOEHE S (v,7,2) WIENIE TR, S = [[ S(x,y,

2) dV S p BT SRR,y i o

ST,V R SRR B 7, T A i, S g
R HECTF i , o S 32 U SR AR

dAN(x,y,z ds

ugsRzistin, BT _o S oo, g
Iy
hyycS
p = "7 (6)

A, T o ARG BB R, L ORI IR IE K, o,
NPRGOET BIRER . BT Q JFORHT I A7 7R 1T 51 3k
AR L, P NAFEARERS B AR FE B (R (E, 3X
AU AR AN ARRE , RO HOL K b (g it Rl B
TE I AR FEIE A B B R AR, Bk bl Gl E 2258 o



300 Wk R

2021 4F5 H

RS AOURE R Ry , UG R 2 i R 14 Ak [t i B iy AT
Q IFRATIF Z ), i THRFE B, Ot i 2 R 8K
%, Z B H T O T RGE, B Q JFSRAT IR R ot
THa 2t BUERT

IS S S LA SROG i kosb e 51045 5
ZIRIAE AR UNEE 2 froR o d TR Se B LAl iz
FOL Q BOLARR YIRS 2L & A Bk o, — B 3=
SR T PR 2 Y S A [ = AR AR RE (55
FSF [A] 1) B (DL AT 2) SR SEAT I o Ak 1] 1) o s o, 910 3
ORI A AN o AR 52 56 v G IS 1] 8] B 26 52 9 15ms
T30 IR/ I 8] (B B B ARG R o MR H
e S SCERE AP RGE , 78115 5 T i3 Jm X4 5 (8] 18] f
5 Nd:YVO, SOEA R ) k25 Z 18] ) 2 P LG R

L
time” RF signal at hold-off

interval soft start setting for
suppressing giant pulses

‘“;LH“““X ......

Fig.2 Schematic diagram of gate signal, radio frequency signal and pulse

gate |
signal

RF signal ZH:

laser pulse
signal

sequence signal output by laser

2 ER5TE

2.1 XHBEE

SERRE IR 3 s . SR LD i i s 9 7O
1 Q WOLAs  WOEIE 45/ By Nd:YVO, fifA, fi~F- i
k#8585 (output coupler, OC) | 4= 7 5} 45 ( rear mir-
ror, RM ) FU0R} - 1 B2 4 Y L B IR i, Kl
130mm, koL Y 1. 34pum 4 i (5 5 2 2k fB ik

experimental
device

pumping
LD

focal
lenses

bending

mirror
Nd:YVO, RM
photonic
detector% ‘0C
. =
filters focalﬂ\ 1.34im

lens N laser

Fig.3 LD pumped 1. 34pm Nd: YVO, acousto-optic Q-switched laser ex-

perimental device diagram

120mm (B FR NS , 28 BB IR 18055 )5 H ot
L #8001 23 ( photonic detector, PD) #2214
2.2 LWHRSHH

I ME S B0 T R rp 2 ROk e 5 4t Y
HMRHL A A5 T, AR AT A0 ol T B0 A AR X
Hi e, AN AT REXT HL AU I 5 3R 3 R BB g i 1
JEo MXS T 1. 34pm iy Nd:YVO, BOGT &, 8 i T H
TEAE 35 T 5 1 38 & 25 W UK (excited state absorption,
ESA) WOl AR A FRALN I8 L — B ) Nd: YAG 306 %2
FPHERZ . XA TEE S IR S R — B E A,
i B B IEOE Ik b 8 2 S BB R R . R T BE
R A E I 2RO T AR R — D EH A T
FRMEER . T HE S IFE 5 e A BOE Kk b 8 AN R i 1 T
1017 DR (1 s N T R o1 R = W =1 L= 7
(100kHz) "~ 755G Q FFIRAEA [A] B S AR ) 28 ( Py 5353
S 0.42W,0. 49W, 0. 58W, 0. 96W, 2. 25W, 3. 05W,
4. 40W) Z AT B4y Rt 1 i T O B 3 5 1TE S
IF B P SO o 8 B TR (LIS ), AR B Y e 6
SRR 1 X RPBER TG, AT
M55 M e 6D 8B RE Zhpg 28t 2 (I
K16), NIE S F1l&l 6 F] LI i, Q JFRAL T KM RAS
I G AR B REF D38 35 sl N, 76 RF D348
AN, T GE AR A AL EC R, T AE RE D363k 3] 4. 4W

laser pulse

gate-on  gtand-up time

Fig.4 Definition of the rise time of the laser pulse sequence under different
d ||. e | |I f -
. A

Fig.5 Rising waveform of laser pulse sequence under different RF power
a—Ppp =0. 42W  b—Pyp =0.499W Py = 0. 58W  d—Ppp =
0.96W e—Pgp =2.25W [—Ppp =3.05W  g—Ppp =4.40W

conditions

S




F45E H3H

TERE Pt Q FRCIIREERE 5 ST 3% 06 R ST 301

Table 1  The leakage power and the rise time of the output pulse under dif-

ferent RF power

rise time/ms

PoW leakage
RF
power/mW 500, peak 80% peak 90% peak 95% peak
0.42 1000 0 15 32 55
0.49 800 0 20 48 72
0.58 600 0.8 23 62 110
0.96 500 8 35 70 115
2.25 400 10 42 80 120
3.05 200 15 52 88 132
4.40 0 20 65 100 150
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Fig. 6  Change curve of light leakage power with RF power when Q-switch
hold off
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Fig.7 Rising time of pulse sequence as a function of RF power
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