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Resaarch of L aser-diode-pumped High Repetition Rate
Cavity Dumpng Nd YAG Laser

ZENG Qin-yong"?, WAN Yond'?, N U Rui-hug, HAN Kai’, ZHU Da-yong
(1 School of Optoelectronic Infomation, University of Electronic Science and Technology of China,
Chengdu 610054, China 2 Southwest Institute of Technical Physics, Chengdu 610041, China)

Abstract: Starting fram the rate eguations of acoustic-optical modulated cavity dumpingNd YA G laser, the dynami-
cal processes of the number of atoms excited 0 the upper laser level and the number of coherent photons in the cavity
have been analyzed theoretically both in laser buildup period and dumping period Some key paraneterswhich affect
the dumping efficiency aswell as the laser pulse length have been discussed in detail At the same time, an acoustic
- optical modulated cavity dumpingNd: YAG laser continuously pumped by laser diode has been studied experimen-
tally High repetition rate laser pulses as high as 1 2MHz has been achieved, the pulse width is about 120ns, and
the average laser pover is 9.

Key words acoustic-optical modulated cavity dumping, laser diode, pump; repetition rate

(6]
: Q

: (1970-), , ,
Q Q

: 2005-11-15



552 36
1 1 1P ’ (5)
LD Nd YAG , dP/dT =0, ,
Nd YAG (o
T. € @ -1) (6a)
N, <@ B (6b)
Fa A @7 -1 B (6¢)
2 P, =R(1- 16p'%)? (6d)
% , @ =H Ae ( / )
[7]: , l
An(z t) =A nsin(wt- k2 (1)
W Tk =, , :
A,/ =
8, =sin 2~ Sn 2) Q T=0
1)\0 ;N N y
A : ( Q ),
1 ) 0
1 1 [8]
M,P{ L| Q0 633
n ;7{—HJ N2 (3)
M, (
M2 :l)x Ps )\ )
, L : ,Nd YAG N
H (2) , 1 (<5%), 1(c)
, , 1(d) , ,
L /H
Nd YAG
[9-10] ,
dN/dt=R-AN -BFN (4a) dF/dt=- € +§ /2L)F (7)
dF/dtBFN - € +T)F (4b) , 8 /2L ,
N F (7)
RN B F=Feexd - € +9 /2L)} (8)
 Fo
A
Y . (3) € =4 /A T=
¥y /2L, c L 05
Nd YAG T, (8)
dN/dt=0 dF/dt T =069/€ +4q /2L) (9)
=0, (4) (9)

P=TF=TBR-Ae -AT)BE +7) (5)



Na 7 2006

LD Nd YAG 553
1 il R ( t) [8’ 10] il ] 3
; s(1) N (D ,
N (D) JF() P(Y :
R(t) ! !
(a)
T 10
4 T=24C
=® H H “ “ H (b) gl f=L2M
B
PR
t § 6
N(t) WW - T
(c) a
8 41
t § _
= 24
ot 0 T T T T T
t 0 5 10 15 20 25
P(t) A A ﬂ A () DC current/A
— 3
t
(a) - (b) - (0) Fig 3 laser power output versusDC current of the diode pumping
(d) ; (e

(@) pumping power, (b) the acoustic pulses (c) the particle inver-
sion energy, (d) the photon field energy inner laser cavity, (e) the cavity
dumping laser pulses output
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Fig 1 the dynamic processes of cavity dumping
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1,5 - cavity mirrors 2 - Nd YAG rod; 3 - laser diode 4 - AO
modulator, 6 - pover meter; 7 - detector; 8 - <illosoope
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Fig 2 <chematic draving of the experimental setup
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Fig 4 o<illoscope tracesof the laser pulses
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