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Fig. 1. (a) The scheme of coherent feedback control system based on the cascade four wave mixing processes; (b) The Double-A

type transition energy-level diagram of ®Rb D1 line. A corresponds to one-photon detuning, § corresponds to two-photon detuning.
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Fig. 2. The coherent feedback system based on the cas-
caded four wave mixing processes. The green dashed frame
is the optical transmission loss model in the feedback loop,

and the pink dashed frames are the loss model of atomic ab-

sorption. |
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Fig. 3. (a) (b) (c) correspond to the smallest symplectic ei-
genvalues of the three bipartitions varying with the value of
phase and reflectivity, respectively.
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Abstract

Based on the cascaded four wave mixing processes, a coherent-feedback control system is constructed by

utilizing a linear beam splitter as the feedback controller. Considering the loss of optical propagation in the

coherent feedback loop and the absorption effect of Rb vapor cells to beams, we theoretically investigate the

entanglement properties of this system under different feedback ratio, gain and phase by calculating the

covariance matrix of system and applying the positivity under partial transpose (PPT) criterion to all possible

bipartitions. The result shows that the genuine tripartite entanglement exists in the coherent feedback control

system, but the entanglement structure of system will be destroyed by the excessive feedback. In addition, when

the phase is n, we find that the tripartite entanglement can be enhanced by changing the gains and the

reflectivity of the beam splitter in the range of 0.1 to 0.4. The results pave the way for manipulating

multipartite entanglement by coherent feedback control and have potential application in quantum

communication.
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