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Abstract /> Nanomechanical Membrane

Recently, optomechanical systems have been employed in developing a
guantum conversion system. A mechanical resonator can be coupled with two
different optical resonators simultaneously, and mediate coherent interactions
between electromagnetic waves in two different frequencies. An efficient
conversion system can preserve entanglement in quantum signals and enable 232 kHz 364 kHz
versatile applications. We have fabricated a nanomechanical membrane
resonator, and coupled it with a superconducting 3-dimensional microwave
resonator. We have demonstrated that the high-order resonance in the
microwave cavity can be used to drive the mechanical resonator. The coupled
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* Conversion between optical and microwave photons can be mediated by a
mechanical resonator.
 The mechanical oscillator couples to both optical and microwave cavities.
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When the membrane resonator is installed, the resonant mode of the microwave
» Model Hamiltonian cavity is shifted to a lower frequency. By applying microwaves with two frequencies,
the resonant motion of the mechanical resonator can be controlled and measured.
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A nanomechanical membrane resonator is fabricated and coupled to a superconducting

1.0
Pz -
Signal P2 - CTMG microwave cavity. The mechanical resonant mode is measured through the secondary
% Q.5| T 0.564 mode of the microwave cavity. The coupled system can be utilized in building an efficient
. . conversion system.
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