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New High Efficiency Eye-Safe OPO Solid State Laser
CHENG Yong, GUO Yan-long, LU Chang-yong, WANG Xiao-bing

WANG Gu-chang, SUN Bin
(Anhui Institute of Optics & Fine Mechanics, The Chinese Academy of Sciences, Anhui, Heifei 230031, China)

Abstract Adjust-free resonator is applied in the Cr*:YAG passive Q switched OPO laser. Overall performance of laser is
much better than that in plane-parallel resonator: the wall-plug efficiency rises from 2.2%o to 2.7%o, the 1.57 pm pulse energy
rises from 18 mJ to 21.4 mJ, the pulse width decreases from 24 ns to 7.8 ns, the beam divergence decreases from 8 mrad to 7
mrad. Also, the stability of the directional prism resonator’s output pulse energy, beam direction, pulse width and wave shape
are much better than that of the plane parallel resonator’s. After optimization, a smart OPO laser with small, high efficiency,
high stability and high beam quality is obtained.
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Fig.1 New high efficiency eye-safe OPO laser
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Fig.2 Stability of laser output of plane parallel resonator
vs that of directional prism resonator
F: plane parallel resonator, P:directional prism resonator,

1~4: sequence number of transparency of Cr*:YAG
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Table 1 Laser output in plane parallel resonator comparison with that in directional prism resonaotr

Transparency of Cr*:YAG No.1 No.2 No.3 No.4

Type of resonator Plane Prism Plane Prism Plane Prism Plane Prism
Threshold /V 630 630 575 480 480 430 420
Pulse energy /mJ 18.0 214 11 6.86 6.88 1.56 1.6
Pulse width /ns 23.92 7.84 30.73 13.82 36.77 18.24 60.94 30.11
Beam divergence /mrad 8.0 7.0 6.1 7.0 5.7 5.2 3.0

Voltage range for single pulse /V 160 >180

170 110 125 65 95
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