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Hamiltonian in the interaction picture 
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Initial thermal cavity field state 

 ˆ 0 = | |,F n

n

p n n   
1

= ,
1

n

n n

n
p

n




  
1

= exp / 1 ,Bn k T




Time-dependent density matrix  
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Reduced atomic density matrix  for initial  atomic states (1) or (2) 
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Matrix elements for initial  atomic state (1)  
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Here         is the eigenvalues of the partial transpose matrix i
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