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The DECi-hertz Interferometer Gravitational-wave Observatory (DECIGO) is a gravitational wave antenna,
which is designed to have the optimum sensitivity in the low-frequency band for detection of primordial
gravitational waves. Detections of primordial gravitational waves are expected to reveal various unsolved
problems, such as proof of cosmic inflation. However, the original design of DECIGO cannot achieve the
sensitivity that greatly exceeds the upper limit of the energy density of primordial gravitational waves shown
by the recent Planck observations. Thus, we considered reducing quantum noise that limits the sensitivity to
improve its detectability.

Our method, which uses two additional short sub-cavities, optical-spring, and homodyne detection, called
optical-spring quantum locking, is effective in reducing quantum noise. In this method, the subcavities sig-
nals are used to control the mirrors of the main cavity, and choosing the appropriate detection axis reduces
quantum noise. We investigate the use of homodyne detection and optical spring in the main cavity of the
interferometer as a next step to improve sensitivity. In this presentation, we will present current results from
simulations, touching on the principles of these techniques and the problems associated with their use.

Primary author: TSUJI, Kenji (Nagoya University)

Co-authors: FURUSAWA,Akira; MsWU, Bin (NagoyaUniversity); KOMORI, Kentaro (University of Tokyo); Dr
NAGANO, Koji (ISAS/JAXA); UMEMURA, Kurumi; SHIMIZU, Ryuma (Nagoya University); Prof. KAWAMURA,
Seiji (Nagoya University); IWAGUCHI, Shoki (Nagoya University); ISHIKAWA, Tomohiro; KAWASAKI, Yuki
(Department of Physics, Nagoya University); ENOMOTO, Yutaro (ICRR, University of Tokyo)

Presenter: TSUJI, Kenji (Nagoya University)

Session Classification: Tuesday Poster session

Track Classification: Infrastructures: Moon and Space


