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A New Method for Improving the Stability of Active Q-switched Lasers
YAN Ping GONG Ma-li XIE Tao LIU Xing-zhan

(Department of Precision Instruments, Tsinghua University, Beijing 100084)

Abstract A new method of optical pre-pumping was proposed for active Q-switched lasers. With the optical pre-pumping
the stability of Q-switched lasers would be improved effectively by squeezing intermediate frequency noise. Experiments
showed that the stability of Q-switched output pulses would be increased by 4% in the system of LD pumped acoustic-
optical Q-switched Nd : YAG. At the repetition of 50 Hz, 45 pJ output energy with single fundamental mode and

+0.8% instability were achieved.
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Fig.1 Intercavity loss v, gain G, population inversion
density » and photon density $ curve in optical
pre-pumping Q-switched lasers
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Fig.2 Experimental setup of LD pumping acoustic-optical Q-switched Nd: YAG laser
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Table 1 Relative pulse energy, width and their instability in acoustic-optical Q-switched Nd: YAG laser

Q-switched
A t pulse pulse idth
LD currents | laser working g ouq?u . Instability of | Average pulse e s Instability of
output pulse | Deviation o . deviation o .
/mA at cut off or pulse energy | width /ns pulse width
: [mV /mV Ins
NO|
480 yes 2044 114.6 +5.6% 18.54 0.544 +2.9%
500 no 2217 29.9 +1.3% 18.24 0.245 +1.3%
550 no 2392 41.7 +1.7% 19.41 0.301 +1.6%
600 no 2546 35.9 +1.4% 19.48 0.211 +1.1%
650 no 2489 31.0 +1.2% 19.36 0.255 +1.3%
700 no 2283 19.2 +0.8% 19.42 0.246 +1.3%
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