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Initially, the quantum state of the light is ideally transferred to the state of the mechanical
membrane. This assumption causes the virtual absence of the light in our chain. The membrane
position (together with its uncertainty) is transferred to the classical piston sealing the container
with a classical ideal gas.



The Model
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The piston potential:
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The piston equilibrium position distribution:

1

(N +1)

(aN) N+

plx) = Em exp [—aNzx] x>0 AR
>0

p(x)

151 a=1.5

10} a=1, p(x) N Pl
I lim p(zy)
i a=0.5 N—=oo

5L

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Mz, —1/a)

Sy —1)



The membrane with uncertainty:
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Work of the gas and piston:
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Work of the gas and piston:
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Low noise mechanical states prepared by incoherent control?
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Schematic of the analyzed opto-thermo-mechanical setup. The optomechanical membrane and
the thermomechanical piston are both embedded in a heat bath with some coupling strength at
temperature T. At some reference temperature T, the thermomechanical piston has a length L,

setting some reference equilibrium position X = 0 of the membrane (with mass m and angular
frequency). By changing the bath temperature T we shift the equilibrium position of the
membrane to X, = 0 due to the piston thermal expansion.



The model:

(a) =0 (b) Ax=0

Energy
Energy

E=0 A _/ Pnsitic:;lli E=0 i r,,.-"'F'uait?Lg]

G



The mechanical aspect of the equilibrium state:
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The thermodynamic aspects of the equilibrium state:
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The thermodynamic aspects of the equilibrium state:
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