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Interaction between two qubits 
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Two qubit gate : SWAP 

SWAP : two qubit gate which exchange the state of two qubits 
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The amplitude decreases for increasing gradient ΔBz 

|Ψ(τ = 0) =|↑, ↓  
 
|Ψ(τ) =|↑, ↓ = 1/ 2 (|𝑆 𝑒𝑖𝐽 ε τ/(2Һ)+|𝑇0 𝑒

−𝑖𝐽 ε τ/(2Һ)) 
 



SWAP in presence of a finite gradient ΔBz  

Exponential dependence of the amplitude with 
respect to the gradient ΔBz 

 

The amplitude decreases for increasing gradient ΔBz 

|Ψ(τ = 0) =|↑, ↓  
 
|Ψ(τ) =|↑, ↓ = 1/ 2 (|𝑆 𝑒𝑖𝐽 ε τ/(2Һ)+|𝑇0 𝑒

−𝑖𝐽 ε τ/(2Һ)) 
 



SWAP in presence of a finite gradient ΔBz  

Exponential dependence of the amplitude with 
respect to the gradient ΔBz 

 

The amplitude decreases for increasing gradient ΔBz 

|Ψ(τ = 0) =|↑, ↓  
 
|Ψ(τ) =|↑, ↓ = 1/ 2 (|𝑆 𝑒𝑖𝐽 ε τ/(2Һ)+|𝑇0 𝑒

−𝑖𝐽 ε τ/(2Һ)) 
 



Conclusion and perspectives 

We need to prove the entanglement :  
Single shot readout of each qubit 

Demonstration of the feasability of a Cphase 
gate with single spin qubit  

Estimation of the C-phase gate duration : 

τ~80ns 
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