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Feature 2: Underground site
Kamioka mine
ll Seismic activity:

100~1000 times quieter than that of the TAMA site
=> direct merit of small seismic motion
=> indirect advantages

e.g. upconversion noise, stationarity of the sensitivity

ll Facilities:
in-mine administratations
offices / dormitories

=> Well maintained
for scientific activities

i.e. Super Kamiokande /
KamLand / XMASS
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Interferometer operation with TAMA-SAS
- TAMA-SAS: low frequency vibration isolation system

developped by the international collaboration of
LIGO Caltech / Univ. of Pisa / TAMA

- Passive vibration isolation
Inverted pendulum
Vertical filters (MGAS)
Double pendulum

- Active damping

TAMA-SAS

IP top

inverted
pendulum
(IP)

MGAS filter
(Monolithic
Geometric
Anti-Spring)

platform

double
pendulum

with recoil mass
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L-V meeting at Arcadia, CA 3/17/2009 

CLIO 100m prototype underground 



L-V meeting at Arcadia, CA 3/17/2009 

Laboratories underground, 
in Kamioka mine 

Google 
Earth 

Tokyo


Kamioka


40min drive 
From 

Toyama 
Air port




Laboratories underground, 
in Kamioka mine 



L-V meeting at Arcadia, CA 3/17/2009 

CLIO in Kamioka mine 



CLIO seismic attenuation 
for cooling 

Cryo Base


Upper Mass


Magnet Base


L-V meeting at Arcadia, CA 3/17/2009 

We cooled down all CLIO in 2007 and established full lock, but with not so 
good sensitivity. Then we moved back to room temperature again in 2008.




L-V meeting at Arcadia, CA 3/17/2009 

CLIO reached to thermal noise 
in the room temperature 

Mirror thermal


Pendulum thermal


Solution: Aluminum holders were 
exchanged to ceramic and daifron holders. 

Problem: Eddy current in aluminum coil 
holders induced by magnets attached on 
mirror added mechanical loss on pendulum 
thermal noise 



L-V meeting at Arcadia, CA 3/17/2009 

Noise budget 

Seismic noise limited 
in low frequency, 
Thermal in middle, 
Shotnoise in high. 

We are preparing for 
cooling to observe 
improved thermal 
noise within a year.
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