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We report the detection of the measurement back-action of a superconducting
single-electron transistor (SSET) which is tightly coupled to the position of a
radio-frequency nanomechanical resonator. Due to the far from equilibrium conditions,
the SSET exhibits non-trivial qguantum noise properties, acting as an effective thermal
bath which depends sensitively on the SSET bias point. Surprisingly, when biasing
near a transport resonance, we observe cooling of the nanomechanical mode from 550
mK to 300 mK. The implications of this experiment reach from ultra-sensitive force
microscopy, the readout of quantum information devices, and the possibility to produce
ultra-cold states of condensed matter.
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