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We analyze the situation in which a quantum optomechanical oscillator (the membrane) is driven by an external force resulting from the 
interaction with an external system (the piston). Both systems are embedded in a common heat bath at certain  temperature T. The driving 
force exerted on the oscillator is bath temperature-dependent. Initially the piston is quadratically coupled to the membrane. The bath 
temperature T is then reversibly changed. The change of temperature changes the frequency of the membrane, but simultaneously also 
affects its fluctuations. The resulting equilibrium state of the membrane is analyzed from the point of view of mechanical, as well as of 
thermodynamic characteristics.

Conclusions: 
  we have studied an oscillator quadratically coupled to its surroundings by a bath
   temperature T-dependent force
  its position variance can diverge, saturate, or decrease (localisation) with increasing bath 
   temperature
  its entropy can as well diverge, saturate, or decrease (cooling) with increasing bath 
   temperature
  these effects are moreless independent of each other

Effects of linear coupling were analyzed in [1]
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