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0. Abstract

Measurement of the seismic motion inside and outside Kamioka mine

to search the suitable location

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

 LCGT : future Japanese project

     to construct the interferometric gravitational wave detector      

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

Is seismic motion small in Kamioka mine everywhere ?  

extremely small seismic motion

           (100 or 1000 times smaller than that near Tokyo) 

(1) low noise (low frequency region) 

(2) stable operation  

Length of baseline : 3 km



Kamioka (LCGT site)
220km west from Tokyo

Tokyo (TAMA)

Kamioka
220km

Site

We are here.



5 2 5

5 5 0

3 5 0

7 5 0

9 5 0

SK

CLIO

Kamland

A. Araya (mine office:1991)

Takahara River

Atotsu River

North

R. Takahashi (SK:1998)

S. Sato (LISM:1999?)

T. Tomaru (CLIO:2003)

LCGT

Mountain top of 
Ikenoyama (1368.7m)



10 cm

2. Experimental method

RION LA-50

Laser Interferometer

Accelerometer

0.1 Hz -100 Hz

 Horizontal and
   Vertical measurement

Observation band

2-1. Sensor



Inside of mine

2-2. Location

Outside of mine
Outside of Mozumi office
Dormitory
Do
Atotsu office
West of Atotsu office (500m)

Mozumi shaft (0m, 50m,100m,200m,500m,800m from exit) 

CLIO site



5 2 5

5 5 0

3 5 0

7 5 0

9 5 0

SK
CLIO

Kamland

Takahara River

Atotsu River

North0 m

Mozumi shaft

A
to

ts
u 

sh
af

t(Cryostat)

Location 

LCGT

50 m 100 m

200 m
500 m

800 m

Outside of Mozumi office

Dormitory

Do
Atotsu office

West of Atotsu office (500 m)



Measurement at Atotsu office



Outside of Mozumi office

Mozumi office

Measurement
location

Exit of Mozumi shaft 



Measurement apparatus



Truck



Electric locomotive



Fixed accelerometer
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3. Results
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3-2. Inside of mine

> 50 m
silent sufficiently !

Main mirrors
50 m from ground
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3-3. Reproducibility
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3-4. Problem of water 

Length of baseline : 3 km

Ditch is necessary.

Ditch must be far from main mirrors. 

How far ?

CLIO perpendicular end : sufficiently small seismic motion  

Distance between CLIO perpendicular end

                                    and Atotsu shaft (with ditch) : 60 m 



4. Summary

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

                                    to search suitable location 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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Vertical motion
in Mozumi shaft

RION has problems.
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