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Study on a Gain-Switched Nd*:YVO, Microchip Laser

SHENG Fang, LI Dong-ming, CHEN Jun
(State Key Laboratory of Modern Optical Instruments, Zhejiang University, Hangzhou, Zhejiang 310027, China)

Abstract Using gain-switching technique in the Nd*:YVO4 microchip laser pumped by the laser diode (LD), steady single
mode laser pulse-trains with pulse-width of 60~140 ns and repetition rate of 1 kHz are obtained. The LD is driven by a
repetitive modulating pulse current added on a DC bias. The repetition rate of laser output can be exactly controlled between
1 Hz and 1 kHz by changing that of the pulsed pumping current. The influence of LD driven current and modulating pulse
width on the output laser pulse width is analyzed. The conclusion is that the greater the product of driven current and

modulating pulse width, the narrower the laser pulse width.
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Fig.1 Setup of gain-switched Nd*:YVO, microchip laser

3 ARSI

VY INZE LD b A B 30 I8 (Low) 00K 4 80 i
W (Tase) , PA B Hi32 K FE , TE AR A2 & {4 TR T
A [R] ik B A4 88 A2 Bk o OR SR B , i 2 PR, B
B TR, BALIT IKFEAE 60~140 ns &
gevlif, EEEREIEX 1 kHz (kb EOEE ER
o FRATEBL LD 5K 3h i I (B -5 ok v il = im)
5 8 1) Bk B 149 TR (J oot Lpaase) X T T I B T8 JEE
L IFEXFERRR . FBRK ¢, 8/, AR
FERL K ohdi 002 Bk T8 R AE T e 9 R R TR ST
B R 2 B 57 42 (4 s ) , LD 3K 5 ey 3 A9 5 358 43

By

(@1 ps/du;
2 AFEHEE KA T ABOE ARk ks &

(b) 100 ns/div
(a)FWHM=140 ns; (b) FWHM=80 ns; (c)FWHM=60 ns
Fig2 Single pulse laser output under the different pumping conditions. (a) FWHM=140 ns; (b) FWHM=80 ns; (c) FWHM=60 ns
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Table 1 Single pulse laser output and its pumping condition (f=1~1 kHz)
Iow/A Ly /A T FWHM) /s LFWHM) /nS  (Tow+Lpse) <Tpup/(A-pis)  Pulse figure
12.8 79 0.6 140 12.42 Fig.2(a)
12.0 7.9 4.0 80 79.6 Fig.2(b)
72 20.1 16.0 60 436.8 Fig.2(c)
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Fig.3 Laser output with different I at pumping pulse-width of 4 us (FWHM) and [,,..=7.9 A.
(a) Iw=12 A, single pulse output; (b) Ix=12.2 A, multi-pulse output
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