0 o SRR

YOKOHAMA CITY UNIVERSITY

A shadow sensor device for KAGRA
gravitational wave telescope

Ruggero Micheletto
Ph.D. in physics, Professor

Yokohama City University

ruggero@yokohama-cu.ac.jp

3 of June, 2013



Critical Angle
\‘ ' " X
(rad) (a) (b) )

0.0
0474 0264 .

0.087

0. 522 e o
Detector A \\z
50 Analyte Laser s T
45 .""' __.-" "f “' . \5!
. N~ o
0.02 35 é\ ; T . 2
0 § Metal Case pTo
0.0 8 t I ot ] o P
g in out R P, -
~

o Fig. 3. (Color online) Core of the test device. (a} Planar
1000 E glass 1z immersed in a flow cell with the analyte liquid.
L 3000 Light is applied at incidence angle # from a y=45 surface.
(b) Three-dimensional sketch of the planar glass.
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A multiple reflection passive amplification <L
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The shadowmeters, two for each test mass, will be located on the roof of the
experimental halls, rigidly anchored to the ceiling rock, and will measure the
longitudinal and transversal positioning of the suspension wire descending
from the higher tunnel, with precision better than 10nm.
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(The LVDT of the inverted pendulum are sensitive to both the horizontal )
motion and tilt induced by the micro-seismic peak or other seismic
activity. The shadow-meter and LVDT differential signal is sensitive only
to the tilt of the rock, while the LVDT and shadow-meter common
\_ signal is sensitive to the horizontal motion of the rock Y.
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Passive signal amplification using multiple reflections
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