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0. Abstract

M easur ement of the seismic motion inside and outside Kamioka mine
to sear ch the suitable location

of LCGT (Large-scale Cryogenic Gravitational wave Telescope) project
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1. Introduction

L CGT : future Japanese project

to construct the interferometric gravitational wave detector

Length of baseline: 3 km

Location : Kamioka mine (Hida, north side of Gifu prefecture)

extremely small seismic motion

(100 or 1000 times smaller than that near Tokyo)
(1) low noise (low frequency region)
(2) stable operation

| s seismic motion small in Kamioka mine everywhere ?



ite Kamioka (LCGT site)
220km west from Tokyo







2. Experimental method
2-1. Sensor

Accelerometer
RION LA-50

Laser I nterferometer

Observation band
0.1Hz-100Hz

Horizontal and
Vertical measur ement




2-2. Location

Outside of mine

Outside of M ozumi office
Dormitory

Do

Atotsu office

West of Atotsu office (500m)

Inside of mine
M ozumi shaft (Om, 50m,100m,200m,500m,800m from exit)

CLIO gte
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M easur ement at Atotsu office




Outsde of Mozumi office
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M easur ement appar atus




Truck




Electric locomotive
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3. Resaults

3-1. Ouside of mine
<1Hz
(Outside of mine) =(CLI10O) o

>1Hz
(Outside of mine) >(CLI10O) °

Seismic motion [m/Hz

Vertical motion is
similar to horizontal one.

Results of other locations
aresimilar.
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3-2. Inside of mine W EETTTT EEEe
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3-3. Reproducibility

Seismic motion [m/Hzm]
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M ozumi shaft
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Datain time domain

Water current ?

Acceleration [m/sz]
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3-4. Problem of water

L ength of basdline: 3 km

—— Ditch isnecessary.

Ditch must be far from main mirrors.

How far ?

CLI10O perpendicular end : sufficiently small seismic motion

Distance between CL 10 perpendicular end

and Atotsu shaft (with ditch) : 60 m



4. Summary

(1) Measurement of seismic motion inside and outside Kamioka mine

to sear ch suitablelocation of LCGT interferometer

(2) Outside mine: large seismic motion
(3) Inside mine : sufficiently small seismic motion (50 m from exit)

(4) Water current : source of vibration
Ditch must be far from main mirrors.
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Acceleration [m/sz]
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[ — - 4
A Recarding Reem E Absolute Gravimetsr Reom
3 B Foermer Gravimeter Raem F Barebsla Stralametar Rogm
Y

1! Y C Tiltmeter Resm
1 \\\ . v

NS

i A 0 Extensemoter Rosl

i hXN @

i AN

i b

]

@ —j _
63m S0m 1
OR LT

RION (LA-50) < (@) Myt
® rvaasn

PELS GEER) () MEBRREN

3 HEERBIRIERS (0 (1] X hER)

N

L |

S RS —— RION

E 108 \\ ————— PELS

; —10{... - ] iz .V - |

21071 - .

<1) -12 N |

210 %

Q.

L -

T T BT 102
Frequency (Hz)

B4 RION (Dn#BERt) & PELS (EEERL) OZ{risim





