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In the plane normal to the propagation,
Stretching force appears in a direction
and squeezing force in the
orthogonal to the direction

and they alternatively
change by half cycle.

Two polarization states
displace by 45 degrees
in rotation.

Fig.1 Gravitational wave is transversal plane wave that progagates
in the speed of light in vacuum. There are two pollarization
states that coincide with each other by 45 degree rotation
around the axis of the wave direction.
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Fig.2 A Michelson laser interfeormeter is hit by gravitational wave incident vertically with a polarization that coincides with the arm direction
of the detector. The gravitational wave causes tidal force that squeezes the length between the beam splitter and the mirror 1 at an
instantance, whereas the length between the beam splitter and the mirror 2 is stretched. The displacements of mirrors alternatively
change with time, which is detected by output of the photodetector that converts the interference laser light into electrical signal.
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Fig.3 Schematic view of the cryogenic mirror system of KAGRA project. The prototype of the system has been tested by CLIO interferometer
placed at Kamioka underground. The mirror is desigend to be made of sapphire crystal and suspended by four sapphire fibers.
Refrigerators cools the heat link that is connected through a vibartion isolation with the lower stage that suspends the mirror. Since the
3 km beam tube is maintained at room temperature, the shield pipe isolates heat entering into the cryostat by reducing the solid angle
pursed by the mirror and arranging heat bufles inside the shield pipe. See text about the heat balance of the mirror.
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