Superconducting Quantum Bits

Course Outline and Further Reading
John Martinis, UC Santa Barbara
17" Jyvaskyla Summer School, August 2007

I Introduction/Bemarks

1) Quantum Computation
For in-depth and formal discussion of logic, see
“Quantum Computation and Cuantum Information.” Nielsen and Chuang
Pgs. 129-135 for classical logic gates
Pgs, 174-177 for single qubit gates
Pgs. 177-  for multiple qubit gates

111} Superconducting Qubits
A peneral discussion of superconducting qubits can be found in
“Implementing Qubits with Superconducting Integrated Circuits,” Devorel and Martinis,
Quantum [nformation Processing vol. 3 (2004).

IV) Circuit Enginecering and Decoherence
A good microwave engineering textbook is “Microwave Engineering.” Pozar.
A seminal paper on the quantum mechanics of electrical circuits is
*Quantum Fluctuations in Electrical Circuits,” Devoret, Les Houches Session LXIILL 351-
386 (1995); Download at http:/'www.eng. yale.edu/glab/archives him
The relation between decoherence and noise 15 described in “Decoherence of a
Superconducting Gubit from Bias Noise,” Martinis et al, Phys. Rev. B 67, 094510 (2003).

V) C Decoherence (Dielectric Loss from TLS)
“Decoherence in Josephson Qubits from Dielectric Loss,” Martinis et al, Phys. Rev, Letl.
98, 210505 (2005).

V1 1/f Noise Sources
VI Tomography
VIII) Coupled qubits

Extra) Superconductivity
A discussion of the BCS state and Josephson Effect {(and exact derivation via Andreev
bound states) can be found in the conference proceeding
“Superconducting Qubits and the Physics of losephson Junctions,” Osbowrne and
Martinis, Les Houches conference proceedings, cond-mat/0402415/.
A formal and complete discussion of superconductivity is found, for example, in
“Introduction to Superconductivity.” Tinkham.

Papers by Martinis can be downloaded at
http:/fwww. physics.ucsb.edw/~martinisgroup/#publications
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