Lifetime and coherence of two-level
defects within a Josephson junction

Nadav Katz (HUJI)
(collaboration with UCSB and NIST)

Racah Institute of Physics
Quantum Coherence Lab KITP2010






Background - the Josephson junction

~1nm




Background - the Josephson phase circuit
Phys. Rev. Lett. 89, 117901 (2002)
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Background - the Josephson phase circuit
Devices fabricated by Martinis group (UCSB)
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Phase Qubit Decoherence




Phase Qubit Decoherence

Decay



Coupling to TLSs
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The TLS model
J Martinis et.al, PRL 95, 210503 (2005)
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Probing individual defects

M Neeley et.al Nat Phys 4, 523 (2008)

Bias Method
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TLS decoherence results

Y. Shalibo et.al, arXiv:1007.2577 (2010)
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TLS relaxation model
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TLS dephasing model
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Two-level spectroscopy
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Circuit-TLS logic




Controlled Quantum memory

Only if the circuit contains an excitation, the
state of the system will change:

= |f the memory (TLS) is cleared, the gate will load it
(register data)

= if the memory is not cleared, the gate will load the circuit
(memory readout)



Conclusion
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Temperature dependence
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Temperature dependence
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Temperature dependence
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