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The detection of gravitational waves is expected
to open a new window into the universe and brings
us a new type of information about catastrophic
events such as supernovae or coalescing binary neutron stars; these information can not be obtained
by other means such as optics, radio-waves or Xray. Worldwide eﬀorts are being continued in order
to construct detectors with suﬃcient sensitivity to
catch possible gravitational waves. Now the detection of the gravitational waves is one of the biggest
challenges in the ﬁeld of physics and astronomy.
TAMA300 is a 300-m baseline laser interferometric gravitational wave detector constructed in Mitaka. We started the operation of the detector
√ in
1999. The achieved sensitivity, h ∼ 3 × 10−21 / Hz
at 700Hz to 1.5kHz, is suﬃcient to catch possible gravitational wave events in our galaxy. We
can operate the detector for over 24 hours stably
and continuously, and have accumulated over 3,000
hours data. We are now analyzing the obtained
data searching for the gravitational waves from coalescing binaries, supernovae and pulsars. We are
expecting to start the Japanese large-scale laser interferometer, LCGT, soon.
A space laser interferometer, DECIGO, was proposed through the study of the gravitational wave
sources with cosmological origin. DECIGO could
detect primordial gravitational waves from the early
Universe at the inﬂation era. We have just stared
the theoretical and technical investigation for the
realization of the DECIGO space detector.
We summarize the subjects being studied in our
group.
• Ground based laser interferometric gravitational wave detectors
– Current status of TAMA project
– Study of the next-generation laser interferometer, LCGT
– Caltech 40-m laser interferometer
• Space laser interferometer
– Space laser interferometer, DECIGO

• Development of a gravitational wave detector
using magnetic levitation
– Gravitational wave detector using superconducting magnetic levitation
– Experiments using permanent magnets
• Study of the precise measurements
– Laser stabilization using optical ﬁber
– Laser interferometer using squeezed light
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