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SAS: Low Frequency Seismic Attenuation
System

Akiteru TAKAMORI

Department of Physics, University of Tokyo 113-
0033 Japan / California Institute of Technology

Abstract: Currently there are various R&D programs
available for the next generation of the interferomet-
ric gravitational wave detectors. To achieve the goal
of a superior sensitivity desired for refined astronom-
ical observations by these detectors, much sophisti-
cated technologies and detail are required for the
advanced laser interferometer components. One of
the major obstacles for such a ground-based interfer-
ometer is the seismic disturbance. In order to obtain a
wide observation band around low frequencies, the
seismic noise at the level of optics needs to be atten-
uated. The SAS (Seismic Attenuation System) has
been developed with an international collaboration
between TAMA, LIGO and some European insti-
tutes, with the main objective of achieving sufficient
low frequency seismic attenuation. The system, not
only suppresses the seismic noise well below the
other noise levels present at very low frequencies
around few Hz, but it also in turn reduces the resid-
ual motion of the optics to well below one micron,
which is necessary for a stable operation of the inter-
ferometer. The SAS, basically a passive mechanical
filter, constitutes of ultra low frequency mechanical
isolators, an inverted pendulum and GAS (Geometric
Anti-Sprig) filters. Additionally, the SAS is imple-
mented with an active damping on the mechanical
filters. Here we discuss the basics of passive isola-
tion and main features employed by the SAS.
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