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LIGO

Overview

® Graphical overview of Pl in LIGO cavities

® How PI changes with all Future Detector Proposals

Parametric Instability Intro Detectors of the Future References Supplementary
0000 000 o] 0000



LIGO

Fabry-Perot Enchanced Michelson Interé%sl)meter

Laser PRM
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LIGO

Optical Beat notes and Mechanical Modes

Beat Notes and Mechanical
Resonances

Beat Note

Resonances Many Mechanical Mode

Resonances [Not Drawn]
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Mechanical Mode
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LIGO

Parametric Instability

Parametric Instability Criterion, Danilishin et al.[1]:
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LIGO

Pl in action at LHO

Play with External Player
Alt. Link: LHO alog
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https://alog.ligo-wa.caltech.edu/aLOG/uploads/67393_20230213221315_diff_RH_change.mp4

LIGO

More Power

Beat Notes and Mechanical

Resonances

Mechanical Mode
Resonances

SR

Beat Notes and Mechanical
Resonances

OHFSR

Effect on Pl Gain
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LIGO

Longer Cavity Arms

Beat Notes and Mechanical Beat Notes and Mechahical
Resonances Resonances

SR (==

Effect on Pl Gain
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LIGO

Bigger Test Masses

Beat Notes and Mechahical Beat Notes and Mechahical
Resonances Resonances
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Effect on Pl Gain
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LIGO
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LIGO

Optical Mode Structure of Fabry-Perot Cavity

Cavity Fundamental and Stokes Mode
Resonances
FSR
High Order
Mode Resonances i
I Mode
of Lower Sidebands i
; Spacing
— A~ N\ /\ /\ —~~ N\ v/\v i
wi-2FSR wL-FSR WL
Parametric Instability Intro Detectors of the Future References Supplementary

0000 [e]e]e} [e] @000



LIGO
Shapes of Optical Modes
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Higher test mass Q-factors

Beat Notes and Mechanical Beat Notes and Mechanical
Resonances Resonances
Mechanical Mode Mechanical Mode
Resonances Resonances

SR SR

Effect on Pl Gain

8 Ao1 w1 Pin ( 71?2 ) >1
mwm L2 9m 0 v1 \m?+48m>) =

Optical Mode Spacing  Mechanical Mode Spacing

Parametric Instability Intro Detectors of the Future References Supplementary
0000 000 o] [e]e] e}



LIGO

Larger Beam Sizes

Effect on Pl Gain
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