Estimation of the thermal noise
by dir ect measur ement

of the mechanical conductance

at an anti-resonant frequency

N. Ohishi
S. Otsuka, K. Kawabe, and K. Tsubono
Dept. of Phys., Univ. of Tokyo




Contents

Introduction

Principle

Demonstration
Application to the Mirror
Summary



Estimation of the ther mal noise
of the mirror

 Normal mode expansion
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e Assumption
(1) f (w)=constant
(2) f (x): homogeneous




Direct measurement of |m[H(w)]

* Fluctuation-Dissipation Theorem
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e Anti-resonance
Re[H(w)] vanishes while Im[H (w)] remains
 Merit of thismethod

(1) no assumption isneeded on f (w)
(2) valid if thef (x) iIsinhomogeneous
(3) effects of all modes are considered



Anti-resonance












M easur ed transfer function 2.
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Application tothe Mirror
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The anti-resonant frequency depends on the reduced mass.



M easur ement system
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f 1sapplied by a coil-magnet actuator

and x Is measured by an interferometer









Summary

 We proposed a new estimation method
by direct measurement of the Im[H (w)].

e Im[H(w)] of a 2-mode oscillator was measured
at an anti-resonant freguency.

It agreed with the estimated one by normal mode.

e Application tothemirror isin progress.
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