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Electrostatic excitation
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Electrostatic excitation
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Ultrasensitive displacement measurement



Displacement detection
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Displacement detection
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Brownian motion

trajectory of nanowire
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Damped harmonic oscillator

Euler—Bernoulli equation
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Damped harmonic oscillator
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Power spectrum of displacement
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Power spectrum of displacement

Displacement noise (m? Hz™1)
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2-Dim vectorial force sensor
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External force added
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External force added
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Force dependent spectrum
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Non-conservative optical force
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Exceptional point of two normal modes



Interaction via non-conservative force
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Interaction via non-conservative force

Dressed eigenfrequency
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Exceptional point
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Eigenmode direction

Green power (uUW)

Eigenmodes are not orthogonal.
Eigenmodes converge towards each other.
Polarizations are converted (linear to circular).



Distortion of spectrum
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Excess noise at EP
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Response measurements
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Q&A



Q : Compare the resolutions of the displacement measurement along x and
z direction.

A : From the overall structure of voltage signals, it seem that the resolution
along x direction should be better than the one along z direction.

However, the resolution depends on the gradient and the dip in V+ signal is
deeper; it is hard to decide it with given data.




Q : Is there any possibility that enhancement of the response is a
consequence of the increased optical power?

A : Theoretically, the constant force only shift 126
the equilibrium position of the nanowire.
However, nonlinearity threshold is very close to
the bifurcation point. They should measure the
response in the region between the bifurcation
point and nonlinearity threshold. If it decrease
after the EP, then it can be confirmed.
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