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Experimental study on laser pattern formation by strong
nonlinear effects in rubidium atomic hot vapor*

Guo Lu  Wei Dong Chen Hai-Xia Xiong De-Zhi Wang Peng-Jun Zhang Jing'
(State Key Laboratory of Quantum Optics and Quanium Optics Devices , Institute of Opto-Electronics, Shanxi University, Taiyuan 030006, China)
(Received 19 November 2007 ; revised manuscript received 10 March 2008)

Abstract
There are abundant nonlinear effects in atomic vapor. In this paper, the phenomenon of laser breaking up into filaments is
studied in the near-resonant rubidium atomic vapor, which is induced by the strong nonlinear Kerr effect. When the continuous —
wave laser beam with transverse Gaussian distribution passes through the atomic vapor, the pattern arising from the coherent
superposition of the diffraction patterns of filaments is observed. We also investigated the influence on the mode pattern by input
power of laser, the temperature of the vapor cell and the frequency detuning of pump light. Due to the hyperfine structure of
rubidium atoms, the four-wave mixing effect exists in hot rubidium atomic vapor, which is related to the third-order nonlinear

effect closely. The Raman gain of the Stokes and anti ~ Stokes photons is observed by scanning the frequency of the probe beam.

Keywords: rubidium atomic vapor, Kerr effect, self-Focusing, pattern formation
PACC: 4265), 4265C
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