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Abstract

Previous analyses of Kerr cavities have shown the possibility to inhibit the phenomenon of pattern formation using photonic crystals [1] as the instability threshold moves to larger values of the pump. This theoretical prediction has recently
been confirmed in two independent experiments [2],[3]. In this work we extend the study to photonic crystals in type I degenerate optical parametric oscillators (PCOPO) showing novel effects. As a matter of fact, due to the presence of a
field together with 1ts harmonic, we show how photonic crystals act not only inhibiting but also stimulating spatial instabilities. PCOPQ's are then devices with parametric thresholds tunable with the amplitude and/or periodicity of the

photonic crystal. The efficiency of the process is also studied.
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Quantum fluctuations control (in progress) Conclusions

® Photonic crystals in a non-linear cavity allow to tune the parametric threshold.

® Spatial instabilities can be either inhibited or stimulated depending on the configuration
of the PCOPO. Ass a consequence also the efficiency can be tuned.

®The pattern is phase locked due to the spatial symmetry breaking introduced by the
photonic crystal.

Parametric threshold increased or lowered «— spontaneous pattern inhibited or stimulated

® In PCOPOs the spontaneous emission can be inhibited or raised.

®There is reduction of quadratures noise with respect to the case of OPOs without photonic
crystal.

® Connection: quantum noise suppression vs. translational symmetry.
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