Modal Control for KAGRA Suspension
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AbS'l'I‘CIC'l' Low frequency (~ 60 Hz) band of ground-based gravitational
wave detector like KAGRA has many important scientific case.

However, this frequency region is limitted by suspension control noise.

This poster shows how we can solve this problem and the current status.

@ 01. Introduction

» Ground-based GW detector like
KAGRA uses multi-stage pendulum
(Fig1) to suspend the mirror
for high vibration isolation ratio.

*However, control noise of
suspension limits low-frequency
(~ 60 Hz) sensitivity (Fig2).
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Actuators apply the force for settling Fig3. Damping Control Fig4. top mass to top mass TF (beam axis direction)
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Decouple oscillations of the system with multi DoFs
and damp each mode separately (Fig4)

2> Problem becomes a set of single DoF resonance
>> Contloller & its optimization are simplified

(coordinate transformation)
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.. with state estimator improve the noise performance.
s -We plan to test this simulation result
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Fig6. Results of modal control (simulation) currently being prepared.
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