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Overview

e Injection techniques

e Specific injections
» Acoustic injections
» Direct HAM6 ISI table injections

e Proposed noise creation mechanism
» Supporting evidence

e Noise Budget Plots
e \What next?
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LIGO
What are “injections”™?
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HAMG6 Chamber

Advanced LIGO
Optical Layout, L1 or H1

with Seismic Isolation and Suspensions
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Image of HAMG
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HAMG6 Suspensions
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HF Acoustic Injections

Done using a large speaker pointing at the

-X wall of HAM6
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Direct ISI Table Injections

e Direct injections to the ISl table in HAM6

e Many injections over various bands to try to
identify the noise causing mechanism

e 1020Hz peak is the 17" harmonic of the
omnipresent 60Hz peak

Model proposed by Denis Martynov
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OMC Down-conversion Model
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Linear Noise Budget Plot

Naive Linear Noise Limit Prediction
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What next?

e How does ISI table noise get to the
OMC?

”? DOl’!b le p_endulum Isolation = DARM after HAM6 changes (20W before, 25W after) |
HF isolation!

_ B =
» Scattering?

— INJ (before)

— quiet aten)

e Investigate other peaks shown in e =L o)
ISI during clean room injections A

e Investigate other LF noise excited
by injections not adequately TR
explained by the aforementioned T T
mechanism
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Further Works

e Further scattering/noise studies conducted during this
project can be found in the aLIGO LLO Logbook
(alog.ligo-la.caltech.edu) under the following log

numbers:
» 19450
» 19419
» 19315
» 19077
» 18825
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Clean Room Fan Injections

Both acoustic and mechanical injections to

the entire chamber
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What Is scattering noise?

VIBRATING OBJECT

SCATTERED LIGHT

LASER

/

DETECTOR
I — Aeiwlt—l—Bcos(wgt)

Same as GW modulation!
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