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Seven Layers of Isolation and Alignment

Mass-spring four-layer 
isolation stack

Single-pendulum test mass 
suspension

Two-layer active noise 
reduction platform

Quad-pendulum test mass 
suspension

6-DOF, 0 Hz BW coarse 
actuation system

1-DOF, 5 Hz BW Fine 
actuation system

6-DOF, 0 Hz BW coarse 
actuation adjustment in 
hydraulic system

6-DOF, 2 Hz BW Hydraulic 
fine actuation system

LIGO-I Subsystem LIGO-II Subsystem

Minimize thermal noise, 
passively isolate test mass

GW band isolation,
(LIGO-II: RMS motion reduction)

Feedback/ feedforward 
compensation of earthtides 
and microseismic motion

Coarse alignment during 
installation and occasional 
drift correction

~10-6 m rms above 0.1Hz
~10-8 m rms above 1Hz, 
~4 10-10 m/√Hz at 10 Hz

~10-7 m rms (0.1Hz), 
~10-8 m rms (1Hz), 
~4 10-10 m/√Hz

10-14 m rms differential, 
10-19 m/√Hz (10 Hz)

~10-7 m rms (0.1Hz), 
~10-11 m rms (1Hz), 
2 10-13 m/√Hz (10 Hz)
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External Pre-Isolator

Offload
Springs

Hydraulic lines 
& valves

Crossbeam
Horizontal 
Actuator
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Pre-Isolator, finally 
getting a real job…
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ETF Tech Demo
Sys-ID
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ETF Tech Demo - First Performance
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ETF Tech Demo - First Performance
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The LASTI prototype

Compatible with 
LIGO-vacuum 

Supports all of the optic 
payloads for Advanced LIGO, 
with good performance
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LASTI Prototype - Sensors
working to make the sensors LIGO-vacuum compatible

use standard conflat hardware

example of technique, at LASTI
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LASTI prototype - Sensors

Capacitive sensor ought to be 
vacuum compatible –
“just” wires and plates
Larry, Kyle, LIGO ringdown 
ovens working to OK the 
coax cables, epoxies
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LASTI Prototype - Actuators

ongoing contract talks with 
vendors to make an Advanced 
LIGO version.

LIGO-compatible materials, 
good thermal properties,
good magnet field geometry.
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LASTI Prototype
Plant

design by
Alliance Space-systems Inc. (ASI)

pictures are views from ASI e-drawing bsc_configuration_v1.easm.exe
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LASTI Prototype
Plant

stage 1 and stage 2

stage 1

optics table

ballast table

pictures are views from ASI e-drawing bsc_configuration_v1.easm.exe
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LASTI Prototype
Plantstage 1

stage 1 and stage 2

optics table

ballast table

pictures are views from ASI e-drawing bsc_configuration_v1.easm.exe
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LASTI Prototype
Plant

modal analysis with reasonable models 
of sample payloads look good

pictures are views from ASI e-drawing bsc_configuration_v1.easm.exe



16

Spring redesign
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The Plan…
External Pre-Isolator commissioning goes forward

Internal two-stage prototype coming together

• Control development should make great progress 
over the next 6 months.

• Sensors and Actuators making progress.

• Mechanical Design going forward very quickly.

BSC review  ~ April 20

HAM  review ~ May 5

• Delivery to LASTI end of October 2004
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