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Visit to IPHT (Jena, Germany) from 17 July 2006 to 28 August 2006 
under ESF grant 1030 

 
1. Purpose of the visit 
 
The visit was aimed at the further development of scientific collaboration with the 
IPHT team involving in the number of European qubit projects. The main purpose of 
the visit was the development of the new theoretical methods for the characterization 
of superconducting qubits and for their applications as quantum detectors. 
 
2. The work carried out during the visit 

 
A) The interaction of a dissipative two level quantum system (TLS) with high and low 
frequency excitation has been analyzed in the frame of dressed state approach. In the 
frame of this approach the method of low frequency Rabi spectroscopy for the dissipative 
TLS has been developed in application to the flux and charge qubits. 
 
B) The possibility for the application of the flux qubit as a quantum limited 
magnetometer has been analyzed.  
 

3. The main results obtained 
 

A) In the frame of dressed state approach there have been developed a method for the 
calculation of low frequency Rabi susceptibilities for dissipative TLS interacting 
with the high frequency photon field. The Bloch equations in the basis of dressed 
states for the reduced density matrix have been obtained from the rate equations 
for the primary density matrix. The analytic solution to these Bloch equations has 
been obtained for the case of a weak low frequency excitation. The solution 
allows for the calculation of the low frequency susceptibilities of the system. 

 
B) The voltage-to-flux and phase-to-flux transfer functions for the flux qubit have 

been calculated, the main noise sources have been studied and it was shown that 
the ultimate sensitivity of the flux qubit can be as low as 10−7 Φ0/Hz1/2, that is an 
order of magnitude better than the best figures for the conventional SQUID 
magnetometers. 

 
4. Projected publications 

 
During the visit two papers which are assumed to be published in refereeing journals 
have been prepared. The papers are posted to e-print archive: 
 



1. E. Il’ichev and Ya. S. Greenberg, Flux qubit as a sensor for a 
magnetometer with quantum limited sensitivity, e-print archive cond-
mat/0608416. The paper is submitted for publication in Applied Physics 
Letters. 

 
2. Ya. S. Greenberg, Low frequency Rabi spectroscopy of dissipative two level 

systems. The dressed state approach, e-print archive cond-mat/0609144. 
The paper is now being prepared for the submitting to Physical Review B 
for publication as a regular article. 

 
These two preprints are attached to the report. 
 

5. Future collaboration with IPHT in the frame of qubit projects is envisaged.  
 
 

07. 09.2006                                                    Ya, S. Greenberg 
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