Applied Physics & OSA
Optics Seminar

Sensing nanomechanical motion with a resonant
microwave interferometer
Prof. Konrad Lehnert

Associate Fellow of JILA and Assistant Professor of Physics (Adjoint) NIST and
The University of Colorado

Abstract:

Detection of nanomechanical motion near the quantum limit opens the possibility of
sensing the recoil force of individual microwave photons. It provides a method to test
schemes of backaction evading measurements and to cool the motion of the beam close to
its mechanical ground state. To pursue these ideas, we have embedded a nanomechanical
resonator in a microwave cavity. By detecting the phase shift of microwave signals as
they pass through the cavity, we observe the Brownian motion of the beam at millikelvin
temperatures and detect the radiation pressure of microwave signals. We achieve a force
sensitivity of 3 aN/Hz"{1/2} and displacement sensitivity 30 times worse than the
standard quantum limit. I'll discuss prospects for sensing displacement at the quantum
limit, and for cooling the beam to its motional ground state, with this technique.
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