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Research of actively-passively mode-locked Nd: YAG
laser pumped by pulse xenon lamp

YUAN Yi-jun
( Physics Science and Engineering College, Yichun University, Yichun 336000, China)

Abstract; In order to resolve the low output energy of active mode-locked laser and instability of passive mode-locked laser,
Cr** :YAG passive mode-locker and acousto-optic active mode-locker were used jointly for Nd: YAG laser mode-locking. The
output characteristics of passively mode-locked by Cr** :YAG only, actively mode-locked by acousto-optic mode-locker only and
mode-locked by Cr** :YAG and acousto-optic jointly were analyzed and compared through experiments. Results showed that the
joint mode-locking method gave good resolution to the low output energy and stability, and the mode-lock amplitude and energy
fluctuation were less than = 5% , with the depth of mode locking of 1009% , pulse width less than 450ps and output energy near
200m] at 1064nm wavelength. Adding KTP crystal out of the cavity, the output conversion efficiency was about 41% at 532nm
wavelength. The results show the possibility of actively-passively mode-locked technology and it is helpful for the development of

mode-locking technology.
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Fig.1 The diagram of an actively-passively mode-locked laser
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Fig.2 Configuration of cavity
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Fig.3 Output pulse of passively mode locker

% K 300MHz B$UFE 7% 7R I #% TDS3032 ek PIN
Yo AR B R B Bk R E 5, Ot YAG B A
B S PSR AT H132 BIME 29 0 6], 7E BEMTE, 43
BRI Q Bk, B R B BRI BL R , W
BREBMK A, B BHRK, FEERITHEHRE
BRI R, B R R B . HiiERER
M| 20) DL B, R H R E IR B 90% , AN A E Q
345 1 ik o 58 B K 242 120ns, B B 48 iR 4T Hiliz g
B, WAL, A Q YUk Rk TE EE A
REE RS AR R N i, Rt Cr' " YAG BY/ME
SFELFE N 86% HLMERENBEL R T=15%, i
IR AT 100% , AT REF A s G52 855 , A2 A
fff Cr** 1 YAG 93 % 25 W i ( excited state absorption,
ESA) R e 2t fE M
3.2 FEXIEHHE

PGB SRS 45 % SOMHz, ] Q £L2% i ik
MhERE K290 400ns, NET 4 7R . HTTHHIZEE R
B E , BOLSR AL TS, KRS &
JEPIRE AR SR SR IR B s K A IC AR B IR, X
BAFULECRT, AR R Y REIX ] 80% LA 1,4 Q 4%
BBk w5 B BEHIE DRI BRI R DN, B4 2
L PR BB R 2%



414

ST S

2011 45 H

‘||

!H
ulh’ !
'

) e m|\ d‘ i
{ J‘“li"” ‘ ‘ N |
i vﬂ""\l '“n' o 10

ml W i }]n“” {1” l,’

‘_-. >
i
-

>

-

—
——
=

=
T
et
_—
==

‘l'n ’
l.‘ll‘,!!v
'i T ooV

. ¥
WAD o A Chl S 4 SImv @TooRNS A

Fig.4 Output pulse of actively mode locker
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Fig.5 Output pulse of actively-passively mode lacker
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Fig.6 Output pulse width of actively-passively mode locker
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Fig.7 Output energy 1064nm actively-passively mode locker
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Fig. 8 Output energy at 532nm actively-passively mode locker
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