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Abstract

A superconducting qubit, with two energy levels available, is one of the most nonlinear systems in
nature; In contrast, a superconducting resonator, essentially modeled as a harmonic oscillator, is a
linea system possessing infinite number of degenerate energy levels. Although it is impossible to
control the non-classical states in a resonator using classical meanings, it has been demonstrated that
coupling of a qubit to a resonator is effective to deterministically generate large photon number Fock
states and arbitrary superpositions of Fock states in the resonator. Here we have pursued one step
further: Utilizing a two-qubit-three-resonator architecture, we have successfully generated NOON
states with N up to 3 in two resonators separated by a millimeter distance, and unambiguously verified
the entanglement using the bipartite Wigner tomography.

(in colaboration with the UCSB phase qubit group)
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