Pattern Formation in a Passive Kerr Cavity
A J SCROGGIE, W J FIRTH and G S McDONALD 
Department of Physics and Applied Physics

John Anderson Building, University of Strathclyde, 
Glasgow G4 0NG, UK
M TLIDI and R LEFEVER
Service de Chimie-Physique, Université Libre Bruxelles, CP 231, Campus Plaine ULB,
1050 Bruxelles, Belgium

L A LUGIATO

Dipartimento di Fisica, Università di Milano, Via Celoria 16, Milano, Italy

Abstract.   Analytical and numerical investigations of a cavity containing a Kerr medium are reported.  The mean field equation with plane-wave excitation and diffraction is assumed.  Stable hexagons are dominant close to threshold for a self-focusing medium.  Bistable switching frustrates pattern formation for a self-defocusing medium.  Under appropriate parametric conditions that we identify, there is a coexistence of a homogeneous stationary solution, of a hexagonal pattern solution and of a hexagonal state.  Further above threshold, the hexagons show defects, and then break up with apparent turbulence.  For Gaussian beam excitation, the different symmetry leads to polygon formation for narrow beams, but quasihexagonal structures appear for broader beams.
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