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Histograms of band limited rms noise in 1 of 5 frequency bands.
   N=42000(53302) for LHO(LLO) E. Daw, 05/14/01 - 06/26/01
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Additional Isolation for LIGO 1?

ex

1
0

-1

ra
te

/d
ay

1
0

0
1
0

1
1
0

2

Integral histogram peak velocity ex, lvea

velocity microns/sec

lvea

1

can't lock LLO as of 1/2002

2.5 ~14
gap

Excess ground motion at LLO requires 
reduction in the band limited RMS at 1-3 Hz
by ~15 to maintain lock for at least 40 hours.
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HAM

BSC

View of the LIGO vacuum tanks
• Replace the coarse and fine actuators.
• Isolate the stack input in all 6 DOF.

• Provide a range of +/- 1mm to 
accommodate long term lock.
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STS-2  broadband seismometer

L-4C geophone

DIT-5200 displacement sensor

(Hydraulic) Force Actuator

Existing 4-layer passive stack

Placement of the 
Actuators and 

Offload Springs
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Candidate Actuators
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Vertical Isolation
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Allowed Pump Noise
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Schedule Highlights
April 12: Preliminary design review
Next stage: Testing in LASTI 

2 DOF, simple structure -> 6 DOF, dynamic payload
(tests continue at Stanford & Caltech)

April: Design of LASTI actuator and frame finalized
parts start arriving

May: housing arrive
June: Sensors, actuators, fixturing arrive at LASTI 
July: Springs arrive
Aug-Sept: Assemble system
Oct: Begin LASTI system tests
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Equations of Motion
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Conditioning a Pressure Source
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Pressure Noise at the Actuator
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More complete servo diagram
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