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With an aim to directly detect the Cosmic Acceleration by TMT"s very high
dispersion spectrograph in collaboration with Astro-Comb, research & development of instruments and
theoretical studies were performed. For accurate wavelength calibration, we succeeded in developing
the world’ s widest Astro comb which can cover 60% of the optical wavelength, using a fiber laser
that has excellent robustness with a proven track record in a long-term operation. The Astro comb
system was installed on the high-dispersion spectrograph of the Okayama 188cm telescope,
successfully producing the spectrum and standing a long-time continuous operation.

In the theoretical study, we calculate the acceleration of the Solar System with respect to the
Local Group of galaxies to quantify changes in the measured redshift due to local motion. We find
that accelerations due to Large Magellanic Cloud and M31 cannot be ignored depending on lines of
sight, while acceleration towards the Galactic Center dominates.
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