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Analytical Solution of Master Equation of the Kerr
Medium Affected by Simultaneous Amplitude
Damping and Thermal Noise
MENG Xiang-guo LIU Jun-yi

( Shandong Provincial Key Laboratory of Optical Communication Science and Technology,School of Physical

Science and Information Engineering, Liaocheng University, Liaocheng 252059 ,China)

Abstract Using the continuous-variable thermal entangled state representations to derive the operator

correspondence relations between the real mode of the system and the [ictitious mode of the environment.

Based on these relations,the quantum master equation describing the Kerr medium immersed in simultane-

ous amplitude damping and thermal noise is solved analytically, and the infinite-dimensional generalized

Kraus operator-sum representation corresponding to the time-dependent density operator is presented. In

addition,it is proved that the generalized Kraus operator satisfies the normalization condition and is a trace

preserving operation.

Key words thermal entangled state representation;noisy Kerr medium;generalized Kraus operator



