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Talk Content

� SAS Basic Principles.

� Recents Results.

� Actual Status.

� R&D Short and Long Term Plans.
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SAS-SUS Control
Control Hierarchy
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Local & Global

Control
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(Treshold Feedback)
Non Linear Feedback
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0-10mHz

0.10-4 Hz

4-10 Hz

10-200 Hz

Global Control

(Treshold Feedback)
Non Linear Feedback
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Basic Design Principles

� Seismic Attenuation:

� In Band Passive Attenuation.

� 6 DOF Mechanical Very Low Frequency oscillator

with High Q.

� Cascaded Mechanical Oscillator.

� Internal viscous damping for Internal BodyModes

(Eddy/Focault current damping).

� Spec.s Over-killing for reliability and robustness.

� Very Low Frequency pre-isolation stages.

� Additional stages.

� Active Control:

� Inertial damping (RMS Displacement reduction).

� Hierarchical Control.

� No In Band Active Local Control.
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SAS Control Tasks

� Local Frame Positioning System (DC Positioning).

� RMS Noise Reduction for locking acquisition (Inertial

Damping)

� Global Control Actuation (integration with LSC-ASC).
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Actual SAS Design for LIGO2
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SAS Goals
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Mirror Thermal Noise
Pendulum  Thermal Noise
Thermal Noise
Long SAS Seismic Noise
Short SAS Seismc Noise

�~x(� ' 6 Hz) ' 10�18
m
p
Hz

�xrms ' 10�7 mrms

High Reliability and robustness

=>

uninterrupt running time of the order of months
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SAS Control Tasks

� Local Frame Positioning System (DC Positioning).
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March 1999 Gainesville, LSC meeting
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Filter Prototype
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3rd Mode
ν  = 427 Hz

Q = 1.18  x 10
3

LIGO Seminar March 25 1999 at Caltech

Present Status of Development of GAS

Åü Result (3rd Mode)

Å¡ Resonance Frequency & Q Factor of the Blade Internal Modes



GAS Filter : Measurements 

- Double GASF Chain

Vertical Isolation Performance

- GASF Chain + Payload 

- Filter Zero is connected to a shaker.

- Standard Filters are tuned to about 450mHz.

Shaker

Filter Zero

Filter 1
(Standard Filter)

Filter 2
(Standard Filter)

Payload
(Lead Block)

Accelerometer



Test Tower
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2 Standard Filter Chain,

Vertical Transfer Function
(Good �lters balance)
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2 Standard Filter Chain,

Vertical Transfer Function
(Bad �lters balance)
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Frequency [mHz] f(x)=0.59x-74.63 g(x)=0.43x-19.97  h(x)=0.57x-89.4

Frequency and Q-factor comparison with different disc radii for the GASF

’gasf7.848_fq.dat’
’250_gasf7.915.dat’

’gasf7.937_fq.dat’
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Vertical transfer function
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