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Pulse stretching in an electro-optical Q-switched Nd:YAG

solid-state laser

ZHOU Jian, GUO Qiang, HUANG Li, WANG Shou-zhang, WU Zhao-hui
( Key Laboratory of Photonic Devices and Materials, Anhui Institute of Optics and Fine Mechanics,

Chinese Academy of Sciences, Hefei 230031, China)

Abstract: Theoretical analysis about elements that influence pulse width of Q-switched laser was carried
out. On the basis of rate equation, expressions of the relations among inversion density, photon density, and
cavity loss under pulse stretching conditions were established. The cavity loss's variation curve was plotted
after numerical simulation when flat-topped laser pulse was obtained. In the experiment, proper structure
of resonant cavity was designed, and by taking advantage of two thyratrons as high-voltage switches, the
variation of voltage on KD*P can be controlled, so the loss can be controlled to make it satisfy the pulse

stretching conditions. Finally, 420 ns @Q-switched laser pulse was obtained.
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Fig.1 Temporal variation of the inversion density n(t), Fig.2 Variation of the loss rate T(t) for the output
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Fig.3 Variation of the voltage at a Pockels cell Fig.4" Expected @Q-switch voltage variation

for constant output ¢ous = 7.5 x 10?% cm™3s7! curve and laser pulse shape
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Fig.5 Experimental configuration of Nd:YAG laser to generate stretched laser pulses
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Fig.6 Principle of the electronic circuit controlling Pockels cell voltage V' (t)
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Fig.7 Lower traces: Pockels cell voltage V'(t),

1000 V/div, Upper traces: laser pulse, Horizontal:

100 ns/div, Pulse energy: 162 mJ
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Fig.8 Lower traces: Pockels cell voltage V' (¢),

1000 V/div, Upper traces: laser pulse, Horizontal:

100 ns/div, Pulse energy: 173 mJ
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Fig.9 Lower traces: Pockels cell voltage V'(¢), 1000 V/div, Upper traces: laser pulse, Horizontal: 200 ns/div,

Pulse energy: 177 mJ
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Table 1 Laser pulse energy varying with pulse width

Width/ns 16.1 269 420
Energy/mJ 162 173 177
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