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The nonlinear-optical character of ns-pulsed optical parametric oscillator (OPO) devices facilitates control of their signal and idler output wavelengths.  A versatile, practical way to do this is injection seeding, with a low-power external source of tunable radiation separating the OPO's wavelength-control function from that of power amplification.  We have applied this strategy in the development of our high-performance modular OPO system, comprising an actively controlled ring cavity with a quasi-phase-matched (QPM) nonlinear-optical medium pumped at 1.064 mm by a ns-pulsed Nd:YAG laser and injection-seeded at its signal wave-length (~1.5 mm) by a cw tunable diode laser (TDL).  It generates continuously tunable (>7.5 THz), narrow-band (<120 MHz) infrared signal (~1.5 mm) and idler (~3.5 mm) outputs with good beam quality.  

Specific recent innovations to be reported are as follows:

With our active cavity control scheme, a cheap, compact multimode pump laser can yield SLM OPO output at the resonated, seeded wavelength, with no deterioration of optical bandwidth or beam quality.  

A novel injection-seeded OPO design, in which feedback from an external high-finesse optical cavity is used to lock the QPM OPO cavity, is able to generate SLM OPO output without needing to use a TDL.  

 'Spectroscopic tailoring' by multi-wavelength injection seeding of a low-finesse OPO cavity is another mode of wavelength control of pulsed OPOs, generating output radiation with a structured spectrum.  
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