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Quantum entanglement is one of the peculiar phenomena of quantum mechanics 

and plays a crucial role in quantum information processing. However, quantum systems 

are very fragile and easily affected by decoherence via an interaction with the 

environment. Furthermore, in order to realize quantum networks, the quantum 

entanglement is required not only to be stored with a high fidelity but also to be 

controlled. For this purpose, in the past few years considerable effort has been devoted 

to the investigation of the dynamics of entanglement [1-4].   

In this paper, we focus on the combinational effects of the initial states and 

quantum interference on the time evolution of the entanglement between a V-type three 

level atom and its radiation field in an isotropic photonic crystal. We found that the 

effect of the quantum interference on the time evolution of the entanglement depends 

strongly on the initial states and the relative positions of the upper levels from the band 

gap. When the atomic transition frequency is inside the band gap, the entanglement 

dynamics experiences a periodic oscillation with constant amplitude due to the quantum 

interference between the dressed states. When the atomic transition frequency is outside 

of the band gap, the quantum entanglement will decay to a fixed value. Consequently, 

we can control the entanglement via quantum interference, engineering a proper initial 

state or detuning the relative position between the upper levels and the band edge. The 

theoretical results could be helpful for the implementation of quantum information 

processing. 
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