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Instability Balloons for Wave Numbers of Spatial Structures Forming in an
EIT Medium

Maryam Varzkari, Mansour Eslami, Reza Kheradmand
Photonics Group, Research Institute for Applied Physics and Astronomy, University of Tabriz, Tabriz, Iran

Abstract- Periodic spatial structures forming in the transverse plane of a cavity containing Rb atomic vapors under
EIT (Electromagnetically Induced Transparency) condition are investigated. Through studying the solution space and
the stability domains, it is shown that the transverse solutions may lose their stability to a solution with a different
wave number within a finite balloon. This phenomenon, in particular, is investigated for the case of honeycomb
patterns and the enhanced nonlinearity due to atomic coherence and complex phase space arising from that is
introduced as the origin of such behaviors.

Keywords: Periodic Spatial Structures, EIT, Atomic Coherence, Nonlinearity
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