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Multimode cavity QED 4: Quantum state tomography SRI-
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SCHUSTER, Physics Department and James Franck Institute, University of Chicago
— One of the challenges of large scale quantum information processing is the ability
to perform quantum state tomography of massively entangled states. We implement
multiplexed tomography of quantum states of multimode cavity arrays comprising
several photonic qubits. Quantum state tomography is performed via sequential
parametric transitions [1] with a single, flux-tunable transmon qubit, in conjunction
with multimode photonic gates and transmon readout. We describe schemes to pre-
pare and characterize W states of several modes of the multimode cavity, and our
progress towards extending such schemes to multiphoton entangled states. The abil-
ity to create and measure arbitrary quantum states, in conjunction with the large
coherence time of microwave cavities, makes multimode cavity QED a promising ar-
chitecture for scalable quantum computation and bosonic quantum simulation. [1]
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