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A current biased dc SQUID behaves as a quantum particle trapped in a cubic-quadratic potential well defined by its bottom well frequency and a finite escape barrier. The energy spectrum of this anharmonic system is quantified. Both position and tunnel lifetime of energy levels are controlled by the bias current and the applied magnetic flux through the SQUID loop. Resonant transitions between ground and first excited states are induced by the application of microwave flux pulses. The measurement of the excited quantum states is performed by an adiabatic nanosecond flux pulse which produces escape (or not) of the trapped particle. By applying short resonant microwave pulses, coherent oscillations have been observed. The number of quantum states involved in the coherent oscillations can be varied from two to a large number by increasing the microwave amplitude. The cross-over between two-level and multi-level is observed in our experiment. A cross-over between quantum and classical dynamics is also observed when the number of levels becomes large. Finally, incoherent processes have been quantitatively studied in the two level limit, using low power spectroscopy and energy relaxation measurements.

