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The mechanical effect of light was discovered long time ago and has been utilized to cool and
trap atoms. Recently, such optomechanical effects are also realized in systems where the
mechanical element is a macroscopic object. These optomechanical systems have great potential
for fundamental scientific research as well as rich practical applications, from homeland security,
environment monitoring to computation and communication. High-frequency optomechanical
systems that operate in the microwave frequency regime were long sought after, because of their
easy access to the quantum regime and their advantages in developing ultrahigh-speed sensors
and signal processors. Due to technical limitations, previous optomechanical systems work
mostly at low frequencies in the kHz to MHz ranges. Here I will talk about our experimental
realization of a variety of integrated nanoscale optomechanical and optoelectromechanical
devices that operate beyond 1 GHz. They demonstrate world-record figures of merit, such as
mass, vibrational frequency, optical and mechanical quality factors. With the mechanical
mediation, these devices hold the promise of revolutionizing the field of nano-optoelectronics,
microwave photonics, biophotonics, and integrated quantum photonics.
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