Laser frequency conversion methods: tunable, efficient, compact. Pick two?
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Standard methods for phase-matching frequency conversion processes in second-order nonlinear crystals have inherent trade-offs between conversion efficiency, tuning bandwidth and crystal length.

In this talk I will introduce two schemes that breach these limitations. The first enhances down-conversion efficiency by simultaneously quasi phase-matching two down-conversion processes in an optical parametric oscillator (OPO), while maintaining short crystal length. The second greatly increases the tuning bandwidth of an up-conversion process by cascading OPO and adiabatic sum-frequency generation while maintaining high conversion efficiency.
