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BSC System for Advanced LIGO

X noise on crossbeams
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Overview

Progress towards a successful BSC for Advanced LIGO

3 pieces of news from the ETF Tech Demo
- | Hz isolation factor of 100 has been shown
- | Hz performance requires improved sensor electronics
- 10 Hz performance limited by tilt & bandwidth

| piece of news from LASTI
- 10 Hz pier amplification persists

ASI| implementing design changes to improve 10 Hz

isolation
- will give good performance for Advanced LIGO
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ETF Technology Demonstrator

2 stage isolation and
alignment system.

Each stage aligned and
isolated in 6 DOF.

Passive isolation above
| Hz horz, 3 Hz vert

Active isolation below
30 Hz
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meter per root Hz
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Model of the Tec

Advanced LIGO isolation model — 2 Active stages

Plant model
run with m-file runModelTDplant.m .4_&
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meter per root Hz
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meter per root Hz
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LASTI: 10 Hz pier amplification

At 10 Hz, LIGO crossbeams move more than ground.
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LASTI: 10 Hz pier amplification

Stacks removed, amplification still present

Best guess: resonance of BSC chamber with floor,
drags piers along.

Lots of work put into this by Mittleman & Mason

|) Work is ongoing, 2)10 Hz is problematic

Amplification of ground motion, Y direction
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motion ASD (m/rtHz)
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motion ASD (m/rtHz)
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Predicted Performance w/ Pendulum
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Conclusions

-Expected performance at 10 Hz not quite as good as
we'd originally predicted.

- Pier amplification troublesome (opportunity)
Has minor impact on system performance.

-1 Hz performance looks good

-We look forward to getting the prototype into LASTI
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GS-13 -03 preamp
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10 Hz pier
amplification

X noise on crossbeams
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