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Abstract: Ultrafast doubly resonant optical parametric oscillators (DRO) are widely used in the generation of
mid-infrared broadband optical combs and mid-infrared ultrashort pulses. Because the signal and idler lights both
oscillate in the optical cavity, DROs exhibit many different features against singly resonant optical parametric
oscillators (SRO). One typical feature is the cavity length detuning in degenerate DRO. The DRO would work in
non-degenerate, near-degenerate, and totally degenerately states with cavity length detuning. In order to analyze
the effect of cavity length detuning on the work state of degeneracy DRO, the cavity length detuning
characteristics of DRO pumped with low dispersion femtosecond laser were systematically studied and
summarized based on numerical simulation and usual pumping condition. The production reason of the
correlation characteristic was analyzed in theory.
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Fig.l Schematic of the DRO structure in numerical simulation
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Tab.1 Parameters used in the numerical simulation of

the DRO
Symbol Parameter Value
Zp Central wavelength of the pump light/nm 1035
Jrep Pump repetition/MHz 80
t Duration of the pump pulses/fs 180
L, Length of the PPLN crystal/mm 3
L, Thickness of the ZnSe plate/mm 1.8
L Thickness of the SiO, plate/mm 3
A Poling period of the PPLN crystal/um 314
dyy 2nd order nonlinear optical coefficient/pm-V™' 25!
R Reflection of the output coupling mirror 60%
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Fig.2 Output spectrum and output power vs cavity length detuning in

the DRO
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Fig.3 Near-degenerate optical spectrum generated by the DRO
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Fig.4 Calculated relative intra-cavity group delay (GD) curve of DRO
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