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Summary of Research Result :

With ICRR and NAOJ, in this ICRR Inter-University Research Program 2025,
entitled “Filter cavity experiments for the frequency dependent squeezed light for
KAGRA,” we worked with the KAGRA Filter Cavity (KFC) working group. The target
is to implement a SQUEEZER to upgrade the sensitivity of KAGRA.

From KAGRA Filter Cavity Team (KFC) to KAGRA Squeezing Subsystem (SQZ)

The specific outcome of this proposal is to be able to quickly characterize quantum
noise squeezing spectra produced at the TAMA facility. Fast characterization would
then unlock future avenues in quantum state control and manipulation. The first part
involves preparing the system for collecting optimal training data. We must feed well-
characterized squeezing spectra or time domain signals into the machine learning
model. An end goal would be to obtain a series of estimates of degradation parameters
with a high-resolution variation of mode mismatch. At the same time, our home-made
vOPO has been delivered to NAOJ for the testing in the vacuum environment, see Fig.
1.1. Further setup on the squeezing generation, measurement, and characterization
will also be needed. The follow-up setups include the vacuum chamber, suspension,

isolation, and control systems.
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Fig. 1.1: The experimental layout of squeezer in TAMA 300 interferometry (courtesy: Michael

Page).
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