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Cavity g-factor

Relevant Issues

« Beam spot size --> Mirror Thermal Noise
« Angular radiation pressure (Sidles-Sigg Instability)
e Parametric Instability

Proposed g-factors from Detector Configuration Group

g1=0.87, g2=0.6 --=>R1=23km, R2=7.7km
or ~ ——— Possible ?
g1 =-0.87,g2 =-0.6 --=> R1=1.6km, R2 = 1.9km

Old g-factors

g1 =92 =0.586 -->R1=R2=7.2km
or
g1 =92 =-0.586 -->R1=R2=1.9km




Sidles-Sigg Stiffness Matrix
Angular Optical Spring Constant k [N*m/rad]

Suspension
Torque [N*m] 4 - Angle [rad]
>

-

Optical angular spring constant

Open Loop Gain: G = k*H
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Check Stability



Phase [deg]

Suspension TF (by Sekiguchi-kun)

Yaw Torque -> Yaw Angle

Magnitude [rad/(N*m)]
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New g-factor, positive
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Unstable frequency

Positive g-factor: 2.5Hz 107
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Unstable frequency

Positive g-factor: 2.2Hz
Negative g-factor: 1.6Hz

No big difference in terms of
the Sidles-Sigg instability

Old g-factor, positive
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Maximum of R

Parametric Instability

There are dangerous regions to avoid in the g-factor space

Positive g-factor

Negative g-factor
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Curvature radius of a mirror [m]

Curvature radius of a mirror [m]

The error requirement on the mirror ROC is stricter for the negative g-factor.

by (R,/R,)

Negative g-factor: R ~ 1.9km
Positive g-factor: R > 7km

Negative g-factor is about 3.7 times more
severe to ROC error in terms of PI

10m ROC errror for 1.9km mirror -> 0.5% error
100m ROC errror for 7km mirror -> 1.5% error
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Max HOM Resonances in the arm

1.0

Old g-factor
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HOM Power Ratio to Carrier [%]
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0.30 0.32 0.34 0.36 0.38 0.40 0.42
g-factor

1.0

New g-factor

o o o
B (@)] [e¢]
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0.50 0.92 0.54 0.56 0.58 0.60 0.62
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Conclusion on g-factor

Please vote !

g1=0.87
g2=0.6
g1=-0.87
g2=-0.6
g1=0.586
g92=0.586
g1=-0.586
g2=-0.586

Thermal Noise (IR)  Optical Spring
DRSE/BRSE [Mpc] Unstable Freq.

2731245 2.5Hz
273/245 1.5Hz
266/241 2.2Hz
266/241 1.6Hz

Pl

Easy
Severe
Easy

Severe

Other

ROC=23km
may not be possible

iLIGO mirrors can
be used.
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