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Measuring Birefringence Homogeneity in High-Quality Optical Substrates

EYRXE BEART vV b Simon Zeidler
For high-sensitive optical facilities using laser under cryogenic environments, ultra-high quality mirrors are
essential. If, as in case for laser-interferometer like gravitational-wave detectors, some mirrors have to be
semi-transparent, the use of crystalline substrates becomes mandatory, which easily leads to unwanted
birefringence effects in case the substrate-crystal has inhomogeneities.
In order to easily characterize the homogeneity of birefringence in high-quality optical mirrors, we developed a
measurement setup based on the "Photothermal Common-Path" (PCI) device, placed in the TAMA300 facility of
NAOJ's Mitaka Campus. In this presentation, I will describe our measuring approach and how we modified the

PCI to do birefringence measurements with a spatial resolution of less than 0.5x0.5mm.
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Water vapor in the atmosphere causes attenuation and delay on a radio wave passing through the atmosphere. The
attenuation is a major error source of photometry and the delay is that of astrometry. In geodetic measurements by
GPS and VLBI, the vertical error is 5 to 6 times larger than horizontal error. The large vertical error is induced by
water vapor in the atmosphere. The NAOJ has started the development of a water vapor radiometer since 2017.

Here the technical details and result of sky monitoring are presented.
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Namakanui Commissioning on JCMT (Poster : P04)
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The new receiver Namakanui has been commissioned in JCMT. It is an instrument containing three inserts in an
ALMA type dewar. The three inserts are “Ala’ihi (insert for restricted ALMA band 3 frequency), ‘Ui (modified
ALMA band 6 insert) and "Aweoweo (ALMA band 7 insert). It will be use for both Single dish and VLBI
observation.

We will present commissioning results and the system.
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Development of an Optical absorption measurement system to characterize KAGRA sapphire mirrors
(Poster : P0S)
Wuhan University » ESZKXXH  Pengbo Li
We developed and tested an optical absorption measurement system based on the so-called Photo-thermal
Common-path Interferometer(PCI) technique: a high-power laser at 1064 nm periodically heats up a sample that
we want to test; then a probe laser at 633 nm crosses the sample, and experiences a phase-shift due to the local
heating which is used to measure the absorption rate of both bulks and surfaces. Furthermore, we are able to
measure the absorption coefficient continuously along all three axes of different samples to create 3D absorption
maps with a sensitivity of 2ppm/cm.
In this talk, I will present this system and its application with respect to KAGRA, the Kamioka

Gravitational-Wave Detector, with concrete examples of our measurements.
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Poster Session 1 (Poster : P01~P08) 17:03—18:00 15th January, 2020
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Frequency dependent squeezing for gravitational wave detectors (Poster : P15)
MAEFFERFEPERT: - ESKIXHE  Yuhang Zhao
Gravitational wave detectors opened an exciting new window for astronomical observation. The improvement of
detector's sensitivity at different frequency will benefit different aspect of research. So a broadband quantum noise
reduction is necessary when gravitational wave detectors will be limited by quantum noise. Frequency dependent
squeezing (FDS) is the most promising way to achieve this and will be applied to future gravitational wave
detectors.
In NAOJ, we are producing FDS by using a full-scale filter cavity prototype with a self-developed squeezer. 6dB
of frequency independent squeezing were achieved and 2dB frequency dependent squeezing in the kHz region
were also achieved. We still need to improve our system to have more frequency dependent squeezing at a lower

frequency region (around 70Hz).
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