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The Transmission Probability of Position-Dependent-Mass
Particle Through the Free Potential Field

YU Zi-xing', LI Xin-hua®, LI Cui-cui', SANG Ming-huang'"

(1. College of Physics & Communication Electronics, Jiangxi Normal University, Nanchang Jiangxi 330022, China;
2. Xingzi Middle School, Jiujiang Jiangxi 332800, China)

Abstract: Based on the transmission formula derived from the analytical transfer matrix method, two cases of the
transmission probabilities of the position-dependent-mass particle through the free potential field are calculated.
Combined with the point canonical transformation, we conclude that the transmission probabilities are closely
connected to the structure of their effective potential. If the effective potential is a well, the transmission resonance
peaks lies exactly at the eigen-energies. If the effective potential is a barrier, the transmission probabilities are very
low at the below-barrier energies and oscillating around 1 at the beyond-barrier energies.

Key words: the free potential field; position-dependent-mass particle; ATMM; transmission probability; point ca-

nonical transformation
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The Research on the Chaos Synchronization for Multi-Longitudinal
Mode Semiconductor Laser

KE Qiang, HU Ju-ju

(College of Physics & Communication Electronics, Jiangxi Normal University, Nanchang Jiangxi 330022, China)

Abstract: The theory model for a multimode external semiconductor of unidirectional coupling with a single-mode
semiconductor is proposed. the chaos synchronization between different longitudinal modes is investigated and the
influence of the intrinsic parameters is analyzed. The results reveal that good synchronization quality for the longi-
tudinal modes of matched frequency is achieved under other parameters matching, and that relatively good correla-
tion maintains even if all the internal parameters are not matched, which indicating that it is completely feasible
utilizing multimode synchronization to perform multiplexed optical chaos secure communication.

Key words: synchronization; multi-longitudinal mode semiconductor laser; single longitudinal mode semicon-

ductor laser; parameters mismatch
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