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Transmission properties of light beams in the potential of two
dimensional harmonic oscillator modulation

JIN Hai-qin, Y1 Lin , CAl Ze-bin

1 School of Physics, Huazhong University of Science and Technology, Wuhan 430074,
China; 2 Department of Physics, Hubei University of Education, Wuhan 430205, China; 3
Scientific Research Department, Air Force Early Warning Academy, Wuhan 430019, China

Abstract: The analytical solutions of light beams under two-dimensional harmonic oscillator
modulation are obtained with self-similar technique, and the change rules with the quantum
number of the transmission properties of light beams are discussed by numerical simulation
when their transmission distance are taken fixed. It is found that, under two-dimensional
harmonic oscillator modulation, the solutions of light beams are Hermite Polynomials, whose
energy peaks are the highest in the middle of the wave packet which similar to the bright
solitons, and the energy distribution forms a matrix wave packets or a square matrix wave
packets in geometry. The total number of wave packets is influenced by the quantum
numbers of x and y direction. The amplitude of wave packets energy increases gradually
along the positive and negative direction of x and y axis and is diagonal symmetrical on the
matrix ,x axis or y axis symmetrical.
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