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Abstract

KAGRA is an interferometric gravitational wave detector under construction in Kamioka area in Gifu prefecture in
Japan. While the Advanced LIGO in United State and the Advanced VIRGO in Italy are upgraded detector from their
initial project of LIGO and VIRGO, respectively, the KAGRA is new detector and introduces some of new features and
technologies. For example, choice of underground site to reduce seismic noise is a unique features and cryogenic mirror
system to reduce thermal noises are an advanced technology developed in Japan. Also, ultra-high vacuum condition is
realized without backing. These cryogenics and vacuum technologies are originally studied in the field of accelerator
science, and are advanced to improve the performance of gravitational wave detector. In this proceedings, these
technologies advanced from accelerator science to gravitational wave detector will be presented.
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(a) Ultra-small vibration cryocooler system used in
KAGRA. Each part names used here are also defined.
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(b) Vibration level of developed ultra-small cryocooler
system. And gray lines show vibration level for
commercial pulse-tube cryocooler and black line shows
that of this system. The dashed line shown in right figure
shows seismic vibration level in Kamoka underground.

Figure 4: Ultra-small vibration cryocooler systems and its vibration level.
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.Figue 5: KAGRA cryostat.
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Figure 9: Vacuum tank layout in KAGRA.
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