
Superconducting qubits 
 

Fundamental requirements for good qubits 
 
 
i)  well-defined two state systems 
ii)   accuracy in preparing the initial state 
iii)  long phase coherence ; order of 104  coherent operations 
iv)  controllable effective fields 
v)   quantum measurement to read out the quantum 

information 



Model hamiltonian 

We consider only 1 qubit coupled to its environment. 



Flux qubit 

This is the model we introduced before to study quantum 
coherent tunnelling of the flux   

When the external flux bias is about half flux quantum  

This represents the bistable potential at half flux quantum. 
We have addressed this problem before.  



Charge qubit 

Charging energy 

Cooper pair box  
hamiltonian 

Canonical momentum 



if our hamiltonian becomes 

Within the two-dimensional subspace 

New two-state system hamiltonian 



Band structure of the CPB 



Transverse field can be tuned with a new circuit design 



Phase qubit and transmons 
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Decoherence 

System dominated  
regime 

In general 
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B.        Experimental results 

Cooper Pair Box 



Rabi oscillation and 
Ramsey fringe  
experiments to  
measure the  
Switching probability 



Excited CBJJ 
 
Measurement of the decay rate of the excited state of a 
CBJJ via rabi oscillations 


