P55 TR A 7 35 B bR A2 AR B0 AN D

GEEIE RERE A B R

Bl A BT 1y ST L s

1 %

BB 0 At R 83 e gk g gt 4 (NA:GAVO,) 2 35 4% 4778 45
(NA:LuVOy) 2 4k 85 4 K0T B4 > A wl i@ * L SR forx fodt o 2L > B4 s
WL R B R AR TS T (CYAG)Z & oy kil o 1% L Eaa jodi 2 2 48
AT A MR B AR SEEA T H R R AR B
PR E 2 QB Mg ER P S FAApE L ot APRE NS
PFGH B 2RI TR e S £ T BRI % 0 50 3 KL Pl
AN R AR A 2 Q B R HCT T 3] 200 A ) gl % e
140 # % bt £ A AT G fe 173 + X 6N ot F 2 RGN o T b AP e e
BT B R T IE R L r B AT Y AT MEAFHE S 6 F A
W L RIREET R 100 A F) c RE BT A P A AEMT Q-BMA S ) D
ERc ) 12 MR Flpt AR A 4 g 200 F X hE L gk B 2 0.1

T ER P

[



Passively Mode-Locked Nd:GdVO,
and Nd:LuVO, Lasers

Student: Hsin-Han Hsu Advisor : Prof. Wen-Feng Hsieh

Institute of Electro-Optical Engineering

National Chiao Tung University

ABSTRACT

In this thesis, we characterize and compare the performance of passively
mode-locked Nd:GdVO,; and Nd:LuVOy lasers by using semiconductor saturable
absorber mirror, nonlinear mirror, the dual mode-locked technique and Cr:YAG
absorber. We demonstrated low threshold mode-locked Nd:GdV Oy, lasers by using
semiconductor saturable absorber mirror and nonlinear mirror. The measured
thresholds of continous wave mode locking (CW-ML) is accordant with theoretically
calculated values considering the critical intracavity power for stability of CW-ML
against the Q-switching mode-locking (QML). Besides, we derived that critical
pumping power from CW-ML to harmonic mode locking agrees well with
measurement. In order to pursue the higher power, we have also considered the
QML state by the dual mode-locked technique and we obtained regular QML with
mode-locking pulse of 200 ps, low repetition rate of 140 kHz, and high peak power of
1.73 kW. Furthermore, we used a Nd:LuVOy laser crystal with a Cr:YAG absorber
and we have achieved a really slow repetition rate of 6 kHz and much narrower pulse
of 100 ps under a Q-switch pulse. Most importance of all is that we greatly reduce
the pulse numbers under the envelope to only six pulses. Thus, huge peak power of
200 kW, the largest ever with high pulse energy of 0.1 mJ] has also been

demonstrated.
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