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‘Circuit QED’ is non-linear quantum optics extended to superconducting electrical circuits
and represents a leading architecture for the eventual creation of large-scale fault-tolerant
quantum computers. Recent remarkable theoretical and experimental progress in our ability
to measure and manipulate the quantum states of individual microwave photons is leading
to novel applications in quantum information processing, bosonic quantum error correcting
codes and quantum simulations of bosonic systems. In this talk I will discuss how the abil-
ity to make repeated quantum non-demolition (QND) measurements of photon numbers al-
low accurate quantum simulation of the vibrational spectra (Franck-Condon factors) of small
molecules using efficient boson sampling.
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