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Overview of the input optics

Reference
Cavity

Mach-Zehnder Modulator Input mode
(MZM) cleaner

Pre Stabilized Laser (PSL) : (IMC)
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Input Mode Cleaner (IMC)
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Frequency Noise
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IMC alignment sensing & control (ASC)
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IMC ASC (3R4X)
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Control bandwidth
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Appendaix
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MZM
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Mach-Zehnder Modulator (MZM)

Kohei Yamamoto, JGW-G1909583

~———
\T.‘—.

MZM can generate the tunable AM
v To cancel the AM generated by the

detuning of the RSE interferometer f| ="}
v To generate the AM for the lock (il
acquisition
MZM has been installed on the PSL.
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Mach-Zehnder Modulator (MZM)

The AM can be tuned by tuning the phase difference between

the EOMSs
v Demonstrated by the experiment

Modulaion Index, f1 (16.88MH2)
I I '

® w measur wd
® AM measured | _
® PV measured
tct: theory
m— AM. theOry

Index Ratio

KAGRA

0 100 200 300 400
Phase Difference tb/w EOMSs [ceq] KOhel Yamamoto,-dGV(G 1909583
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Displacement noise of the MZM

The displacement noise couples with the GW signals via the modulations.

The displacement noise has not met the requirement
v We decided not to use the MZM for the OS.
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Pre-Mode Cleaner
(PMC)
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Pre-Mode Cleaner

Reference
Cavity

Mach-Zehnder Modulator Input mode
(MZM) cleaner

Pre Stabilized Laser (PSL) : (IMC)
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Pre-Mode Cleaner (PMC)

. 2-m long bow-tie shaped cavity.

. Objectives:
v Spacial mode cleaning
v Beam jitter reduction

v RF RAM noise suppression

. Control the Cavity length to
follow the laser frequency.

. The control Is so stable that
once It get locked, it can
continue to lock for more than
several weeks.
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IMC ASC (final configuraion 1)
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IMC ASC (final configuration 2)
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