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Hamiltonian  

Fock cavity field 

   

 ˆ 0 =| |,F n n 

Time-dependent density matrix 

 ˆ =| ( ) ( ) |n nt t t  

Entanglement in the nonlinear three-atom Jaynes-Cummings model 
 

The negativity between i and j qubits 

Here         is the eigenvalues of the partial transpose matrix 

Therefore 
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Initial  qubits states 

a) Separable 

b) biseparable 

 

 1 2 3
ˆ ˆ= ( ) |qubit qubit qubit Ft Tr t  

c) W entangled  state  
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 1 2 3 1 2 3
ˆ ˆ= ( )qubit qubit qubit qubit qubit qubitt Tr t   

. 


