
GWADW2022 - Approaching the low-frequency design sensitivity of
ground-based detectors

Contribution ID: 17 Type: Poster presentation

Vibration Analysis of KAGRA Cryostat at Cryogenic
Temperature

Friday, 27 May 2022 13:30 (2 hours)

Large-scale Cryogenic Gravitational-Wave Telescope, KAGRA is a second-generation gravitational-wave de-
tector (GWD) located in Japan. The features that distinguish KAGRA from other GWDs are its underground
location and cryogenic operation of the four main mirrors. The underground location provides a quiet site
with low seismic noise, while the cryogenic operation cools the mirrors down to 20 K, reducing the thermal
noises. However, cryocooler vibration and structural resonances of the cryostat can contaminate detector
sensitivity as they couple to test mass through the heat-links. Monitoring and characterization of the vibra-
tion inside the cryostat is critical for the optimum noise performance of KAGRA.
In April, 2020 KAGRA conducted an international observation run, “O3GK” along with GEO600. During this
run several noise sources were identified and a noise budget was prepared. However, as the mirrors were
not cooled the noise transfer via heat-links was estimated based on room temperature, in vacuum vibration
measurement performed 2.5 years before O3GK. During the upcoming observation run the mirrors will be
cooled down, so we performed vibration analysis of the cooling system at cryogenic temperature to study its
impact on detector sensitivity. In this poster, we describe the KAGRA cooling system and discuss the results
of vibration analysis.

Primary author: BAJPAI, Rishabh (SOKENDAI)

Co-authors: Prof. TOMARU, Takayuki (National Astronomical Observatory of Japan); Prof. KIMURA,Nobuhiro
(The University of Tokyo Institute for Cosmic Ray Research Kamioka Observatory); Dr USHIBA, Takafumi (The
University of Tokyo Institute for Cosmic Ray Research Kamioka Observatory); Prof. YAMAMOTO, Kazuhiro (Uni-
versity of Toyama); Dr SUZUKI, Toshikazu (The University of Tokyo Institute for Cosmic Ray Research); Prof.
HONDA, Tohru (High Energy Accelerator Research Organisation)

Session Classification: Poster session III


