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Abstract: Based onh analyzing optical parametric oscillator (OPO) in the quasi-phase-matched condition, the relation-
ship between the grating period and parametric gain was discussed in singly-resonant optical parametric oscillators.

Then, the dependence of threshold energy on the cavity length, the crystal length, the pump pulsewidth and the signal

wave output coupling was analyzed in detail. Finally, the theory was proved applicable by our experiments.
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Fig. 1 The relationship between the grating period and the
parametric gain
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Fig. 2 The dependence of threshold energy on the cavity
length. Crystal length: 50mm, pump pulsewidth: 20ns, output
transmittance: 5% .
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Fig. 3 The dependence of threshold on the crystal length. Cav-
ity length; 70mm, pump pulsewidth: 20ns, output transmit-
tance; 5%
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Fig.4 The dependence of threshold energy on the pump pulse-
width. Crystal length; 50mm, cavity length: 70mm, output
transmittance ; 5%
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Fig. 5 The dependence of threshold energy on the output
transmittance. Crystal length: 50mm, cavity length: 70mm,
pump pulsewidth; 20ns
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Fig. 6 The relationship between threshold energy and cavity
length. The solid curve is theoretical value, the triangles is ex-
perimental value, and the dashed curve is its fitted curve
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