Q)]
2019 2023

Exploring dark matter, dark energy and stochastic gravitational wave with Subaru

precision cosmology

Takada, Masahiro

32,900,000

Hyper Suprime-Cam

/\ CDM
S8 4%
S8 Planck N\ CDM
o
SDSS
HSC
HSC
( S8) HSC

2500

HSC
S8 2.5

CmB

We used about 2,500 million galaxies from the Subaru Hyper Suprime-Cam
imaging data to make the high-precision measurements of weak gravitational lensing effects on galaxy
images due to cosmic structures. We compared the weak lensing measurements with the standard A CDM

model predictions to measure the S8 value to about 4 percent fractional precision, where S8 is a
parameter to characterize the clumpiness of cosmic structures in the present-day universe. As a
result, we found that the Subaru HSC S8 value is not consistent with the value inferred from the
Planck CMB data, which probes the early universe, at about 2.5sigma level. This implies a signature
of the new physics of the Universe, and has attracted a lot of attention from the community. We also
developed a methodology to measure power spectrum of intrinsic galaxy shapes from wide-area galaxy
imaging and spectroscopic data. We applied the method to SDSS and, for the first time, measure the

power spectrum from actual data.
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