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Overview ~To lock is too difficult!!! ~

® Difficulty of locking interferometer with 5 degree of freedom
Y-Arm|cavity

Michelson Interferometer ‘ We need to lock in order

Power Recycling cavi When Locking Power or Signal Recycling Cavity,

ﬁvoiding accidental resonance of Arm cavity
X-Arm cavity

5 degree of freedom
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Overview ~Arm Length Stabilizatiol

® Difficulty of locking interferometer with 5 degree of freedom

Y-Arm cavity ‘ We need to lock in order

When Locking Power or Signal Recycling Cavity,
ﬁvoiding accidental resonance of Arm cavity

\ ¢

Power Recycling cavity

X-Arm cavity

3degree of freedom!!
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ALS Configuration(Y-arm)
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ALS Configuration by Simulink Noise Budget
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Open-loop Transfer Function

PLL Open Loop TF

Grenn PDH — Open Loop TF
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Open-loop Transfer Function

PLL Open Loop TF

Grenn PDH — Open Loop TF
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Amount of noise source estimation

@OPROMETHEUS frequency noise ®Fiber phase noise
=10000/f Hz/+/ Hz **Prometheus catalog spec =1 Hz/J/ Hz@4km **[1]

@PSL frequency noise @Shot noise GREEN PDH
=1.0654e-6 x12/(1+(2/)-8) Hz/¥ Hz **modeled =8e-6 Hz/y Hz **[5]

Local Oscillator noise ®Seismic motion noise

=5e-5/f Hz/4/ Hz **Agilent E8663D-UNX catalogue spec  =1e-9/f2 m/4/ Hz **[5]

@Shot noise PLL @VCO noise

=2.5e-8 rad/y Hz **[5] =b5e-5/f Hz/Y Hz **E8663D-UNXcatalogue spec
®PLL servo Erectronic noise @Shot noise IR PDH

=100e-9 V/J/ Hz **[5] =8e-7 Hz/y Hz **[5]

Red is checked value by myself @Slileer_]gﬁ;[m w4 (5]
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Result : Displacement noises at IR Error
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Conclusion

* | can reproduce the ALS system noise simulation which was
calculated by Tatsumi-san using a different method ; Noise
Budget!!.

* | need to check the all noise sources.

 The main displacement noise is Fiber noise. In this simulation,
the displacement noise level is under the requirement value. |
simulated the noise using 4 km optical fiber, but practically we

need only 50m fiber in KAGRA, so | think the noise level will
decrease.
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Future Works

« Table-top ALS experiment at University of Toyama
e Calculation remaining noise values

« PLL circuit will be designed by Doi-san



