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Fig. 1 Experimental setup. The OPO cavity formed by the mirror of M M’ , two KTP crystals and optical wedge.
M —high reflectivity at 1. 06 um and 97 % at 0. 53 um, M’ —high reflectivity at 0. 53 um and 94 % .97 %
at 1. 06 um respectively. The reference cavity C; used to stabilize laser frequency. The cavity C, used to
monitor laser frequency, M, — HR at 1. 06 ym and AR at 0. 53 pm, M,— 50/50 splitter at 1. 06 um,
polarizer — P,,P;,P;and M,. Faraday rotator —FR,,FR;, lenses L; =250 mm, L;=200 mm. D,,D; used

to detect 0. 53 um and 1. 06 um respectively.
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Fig. 2 The output field from OPO cavity when the length
is scanned. The upper trace is the resonance of two
nondegenerate modes at 1. 06 um. The lower trace is the

pump modes (0. 53 um) resonating
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Fig. 3 Simultaneous resonance ot the three
modes for pump mode at 0. 53 um (lower trace)
and two nonde generate modes at 1. 06 pm

(upper trace)
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Fig. 4(b) The classical gain of 1. 06 um
G == ]. 4 (a)
(upper trace, the right peak) when input

Fig. 4(a) The output field at 1. 06 um (upper
trace ) from OPO without input pump green 5 compared with Fig.
(lower trace). The OPO finesses; 70 at 1. 06

W 1085 088 M green power is 30 mW (lower trace)
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Fig. 5 (a) The output field at 1. 06 um Fig. 5(b) The classical gain of 1. 06 um

(upper trace) from OPO without input pump G = 2 compared with Fig. 5(a) (upper

green (lower trace). The OPO finesses; 70 trace, the left peak) when input green

at 1. 06 um, 70 at 0. 53 um

power is 40 mW (lower trace)
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Fig. 6(a) output field at 1. 06 um (upper
trace) from OPO without input pump

green (lower trace). The OPO finesses:

Fig. 6 (b) The classical gain of 1. 06 um
G=2. 2 compared with Fig. 6(a) (upper

trace, left peak ) when input green power

90 at 1. 06 um 70 at 0. 53 um is 30 mW (lower trace)
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Classical gain in nondegenerate optical parametric oscillator
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Abstract
By using two crystals series, temperature tuning and optical wedge complement, the
simultaneous resonance of three modes for pump and two nondegenerate subharmonic
field in optical parametric oscillator (OPO) cavity has been experimentally demonstrated.
The classical gain of subharmonic field has been measured and calculated with semi-
classical theory. The experimental results are in agreement with the theoretical
analyses.

Key words optical parametric oscillator, three modes resonance,  classical gain.





