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Possibility of Direct Measurement of the Acceleration of the Universe Using 0.1 Hz Band
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It may be possible to construct a laser interferometer gravitational wave antenna in space with h,, —
10-% at f — 0.1 Hz in this century. Using this antenna, (1) typically 10° chirp signals of coalescing
binary neutron stars per year may be detected with S/N — 10*:; (2) we can directly measure the accelera-
tion of the universe by a 10 yr observation of binary neutron stars; and (3) the stochastic gravitational
waves of Qgw = 1072 predicted by the inflation may be detected by correlation analysis. Our formula
for phase shift due to accelerating motion might be applied for binary sources of LISA.
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FIG. 1. Sensitivity (effectively S/N = 1) for various detectors
(LISA, DECIGO, LIGOIL, and a detector 10* times less sensitive
than DECIGO) in the form of h,,. (solid lines). The dashed
line represents evolution of the characteristic amplitude A, for
NS-NS binary at z = 1 (filled triangles: wave frequencies at
1 and 10 yr before coalescence). The dotted lines represent
the required sensitivity for detecting stochastic background with
Qew = 1071 and Qgw = 107 by 10 yr correlation analysis

(S/N =1).
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Abstract

DECi-hertz Interferometer Gravitational wave Observatory (DECIGO) is the future Japanese
space gravitational wave antenna. It aims at detecting various kinds of gravitational waves
between 1 mHz and 100 Hz frequently enough to open a new window of observation for
gravitational wave astronomy. The pre-conceptual design of DECIGO consists of three drag-free
satellites, 1000 km apart from each other, whose relative displacements are measured by a
Fabry—Perot Michelson interferometer. We plan to launch DECIGO in 2024 after a long and
intense development phase, including two pathfinder missions for verification of required
technologies.
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Fig. 14. The SMICA CMB map (with 3 % of the sky replaced by a constrained Gaussian realization).
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Fig. 26. Marginahized 68 % and 95 % confidence levels for v, and » from
Planck+WP and BAO data, compared to the theoretical predachons of

selected imBatonary models
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KAGRA (~2017) DECIGO (~2027)
Terrestrial Detector Space observatory
> High frequency events — Low frequency sources
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