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Birefringence calibration of sapphire mirrors

The birefringence effect of KAGRA’ s sapphire
test masses is currently an important factor that in-
fluences the interferometer’ s stable control. This
year, we calibrated birefringence properties of sap-
phire mirrors using transmission wavefront error
measurements. We successfully estimated the en-
ergy coupling from s-polarization to p-polarization
and compared it with on-site measurements. We

also designed a tabletop experiment which will demon-

strate new real-time alignment control schemes for

future KAGRA.
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Fiber Q measurement

Research was focused on characterising and low-
ering the suspension noise for torsion pendulums,
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focusing on two main key technologies: cryogenic
temperatures, and crystalline fibres. This is in or-
der to ensure that the noise floor of TOBA is low
enough for its intended sensitivity. The key mea-
surement metric is the Q factor, which we measure
via the ringdown method with a torsion pendulum
setup.

We have succeeded in achieving Q = 2.2 x 10° at
cryogenic temperatures for a torsion pendulum with
a 1 mm sapphire fibre, which is a record for this
setup. This was achieved by changing the length of
the fibre for the torsion pendulum. This suggests
that the limiting noise source for the current setup
is coupling between the torsion modes and the other
resonant modes, and further characterisation is un-
derway to quantify and reduce this coupling.

Tilt meter

To achieve the desired sensitivity of TOBA, the
Active Vibration Isolation Table (AVIT) must ef-
fectively suppress ground vibrations. However, the
tilt-horizontal coupling of seismometers on AVIT
can affect its performance. To mitigate this, a highly
sensitive tilt meter that is not influenced by trans-
lation is required. We have developed a beam bal-
ance type tilt meter as a proof of concept, with a 20
cm long beam balance and a resonance frequency
of approximately 0.8 Hz. An optical level is used
for readout, and feedback control is implemented to
maintain the operating point. We have measured
several tilts using this tilt meter and are currently
investigating its noise sources and improving the
design.
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matter Axion search with riNg Cavity Experiment)
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