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Study on Quantum Entropy of Field Interacting with Two Identical
Entangled Atoms in Bell States

LIU Wang-yun, YANG Zhi-yong. AN Yu-ying,ZENG Xiao-dong
(Lab 501, School of Technical Physics, Xidian University ., Xi'an 710071, China)
Received date:2006— 10— 16

Abstract; The evolution properties of quantum entropy of the field in the Fock state interacting resonantly
with a pair of identical two-level entangled atoms in Bell states are studied by utilizing of the complete
quantum theory and by the numerical method. The evolution periodicity of quantum field entropy is

T
g vV2@Cn+ 1

between the field and the atoms decreases with the increase of the initial field intensity, and the field is

when the two atoms are initially in the first kind of Bell state. The quantum entanglement

completely disentangled from the atoms when the time is a whole-number multiple of the evolution
peridicity. The quantum field entropy isn't change with the time and always remains at zero when the two
atoms are initially in the second kind of Bell state. The evolution curves of quantum field entropy
periodically oscillates with unequal amplitude when the two atoms are initially in the third and the fourth
kind of Bell state respectively, and the periodicity of the oscillation of the quantum field entropy increases
with the increases of the initial photon number, while the amplitude of the oscillation decreases. The Bell
states composed of a pair of identical two-level atoms can be partially distinguished based on the evolution
properties of quantum field entropy above.

Key words: Quantum optics; Quantum information science; Quantum field entropy; Quantum entanglement;
Single-mode photon number state light field;Bell state entangled atoms
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