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Quantum Computation and NMR of a
Single &pind

Single &pindl Quantum Measurement
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State of the Art in Superconducting Qubits
ANonlinearity from Josephson junctions (AlI/AIO,/Al)

Charge/Phase Flux

Junction size —— E;,=E¢ «—— # of Cooper pairs

A1st qubit demonstrated in 1998 (NEC Labs, Japan)
ArfLongocoherence shown 2002 (Saclay/Yale)
ASeveral experiments with two degrees of freedom
AC-NOT gate (2003 NEC, 2006 Delft and UCSB )
ABell inequality tests being attempted (2006, UCSB)

So far only classical E-M fields: atomic physics with circuits

Our goal: interaction w/ quantized fields ‘ Quantum optics with circuits
Communication between discrete photon states and qubit states




