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In 1985, A. Leggett and A. Garg have derived an inequality that can be regarded as a Bell inequality in
time for a classical degree of freedom measured at different times. This inequality, which can be violated by
a quantum system only, was adapted by R. Ruskov and coworkers to the situation where a quantum two
level system (TLS) is continuously and weakly measured during its coherent oscillations. In this work we
report the first experimental test of this inequality on a TLS made of a superconducting quantum circuit,
the transmon, whose state is continuously and weakly measured while driving continuously its Rabi
oscillations. The autocorrelation function of the measured signal is in agreement with simple quantum-
mechanical predictions and in contradiction with any macrorealistic model, thus proving the genuine
quantumness of the circuit.
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