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- Many mode state conditioning
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¢:::. How to do better?

Either employ a single very low frequency
mechanical resonator

Or use a large array of near-identical
resonators. Using N resonators reduces the
required interaction strength by a factor of N.
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Measurement and radiation pressure correlate momentum, while
measurement anti-correlates position.
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Conclusion

e Quantum/cavity optomechanics provide new approaches to study
fundamental physics, build quantum technologies and precision
sensors, and probe natural phenomena.

e A major challenge Iis the generation of non-classical states at room
temperature.

e Here, we

Show theoretically that fast continuous measurements can achieve this,
greatly relaxing the usual requirements for quantum control.

Experimentally validate this in the classical regime, generating
thermomechanically squeezed states of a room temperature mechanical
resonator

Achieve classical state preparation of multimode and structurally
damped resonators, showing that both effects improve state
preparation.

Observe the classical precursor to mechanical entanglement.
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