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Compact multifunctional CO, laser
XIE Ji-jiang, LI Dian-jun,ZHANG Chuan-sheng

( Changchun Institute of Optics , Fine Mechanics and Physics , Chinese Academy
of Sicences , Changchun 130033, China)

Abstract; A compact multifunctional CO, laser is constructed. This laser can work at behaviors of single
pulse, repetition frequency or continuous operation and also can realize pulse frequency coding and wavelength
tuning. The resonator in the laser adopts an operation mode of zero-level output and first-order oscillation to
achieve pulsed laser output time from a hundreds nanosecond level to a sub-millisecond level by using the
technologies of acousto-optical ()-switch and pulse discharge. A grating tuned directional output device consis-
ting of a rotating platform, a infrared grating and a plane mirror is introduced based on an optical angle reflec-
tor to realize the directional and positional outputs of different wavelengths, which has obtained 60 laser spec-
tral lines with a resolution of 0. 01 pwm. From experiments it shows the laser can provide the pulse repetition
rate continuously from 1 Hz to 10 kHz and the tuning ranges of output wavelength from 9.2 ym to 10. 8 um,
also a maximal continuous output power of 8 W, a minimal pulse width of 180 ns and a maximal peak power of
4 062 W. The laser has great applied values in the scientific fields of laser interacting with materials, especial-
ly in the mechanism investigation on the damage effect of lasers on materials.
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Fig.2  First-order oscillating and zero-order output CO,

laser cavity
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Fig.3 Principle of beam orientation system
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