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Statistic Properties of Photon in the System of the Two-mode Entangled
Coherent Field Interacting with Atoms in Bell States

LIN Ji-cheng'?,ZHENG Xiao-hu* ,CAO Zhuo-liang®
(1 Department of Physics,Nanjing Xiaozhuang College , Nanjing 210017 ,China)
(2 School of Physics and Material Science ,Anhui University , He fei 230039 ,China )
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Abstract : The statistic properties of photon of a light-atoms interaction system,and two atoms in Bell states
interacting with two-mode entangled coherent field, were investigated by means of quantum theory and
numerical method. The effect on the statistic properties of photon induced by the atomic initial state, mean
photon numbers of field,the degree of the entanglement for the entangled coherent fields,and the coupling
strength of dipole-dipole interaction between atoms were analyzed by numerical calculations. The results
indicate that photon anti-bunching effect does not appear for the Bell state [By,) or |[B)»however there can
appear the photon anti-bunching effect under some conditions for the Bell state |8, ) or |B) appears. In
the case,the photon anti-bunching effect depends on the mean photon numbers intensively. The influence of
the degree of entanglement for the two-mode entangled coherent fields and the coupling strength of dipole-
dipole interaction between atoms on the statistic properties of photon is small.

Key words: Quantum optics;Bell states; Two-mode entangled coherent field; Statistic properties of photon
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