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Cosmic acceleration still remains puzzle in subject of cosmology even though current observations
have established standard picture of cosmic expansion history from very beginning to present day.
It is suspected that the presence of dark energy is the origin of cosmic acceleration. Alternatively,
modification of theory of gravity also accelerate cosmic expansion. While these two describe the
same cosmic expansion history, predict different structure formation histories. Hence the solution
to this puzzle should be given by cosmological observations, which are capable of measuring both
growth of structure and cosmic expansion.
The large-scale distribution of galaxies, biased tracer of underlying large-scale structure, offer an
unique opportunity to investigate the nature of cosmic acceleration. Baryon Acoustic Oscillation
(BAO) feature imprinted on galaxy clustering as well as large-scale structure is a robust standard
ruler with which one measure the angular diameter distance and Hubble parameter, determining
cosmic expansion, simultaneously at an observed redshift of galaxies through apparent clustering
anisotropies, also known as Alcock-Paczynski effect. Besides, redshift-space distortions, which also
induce apparent anisotropies on galaxy clustering patterns via galaxy peculiar motion, provide
information on growth of structure because galaxy peculiar velocity trace gravitational growth in
the linear regime.
Progress in galaxy redshift survey is as remarkable as development of theory. The Sloan Digital
Sky Survey (SDSS) is one of galaxy redshift surveys and has provided a large data set of galaxy
distribution. Among various types of galaxies, the Luminous Red Galaxy (LRG) has been observed
over sufficiently large volume covering BAO scales, and then it is a suitable sample as a cosmological
probe of the large-scale structure.
In this talk, we present simultaneous measurements of the growth rate (f = 0.52 ± 0.11), angular
diameter distance (DA = 929±46[Mpc]), and Hubble parameter (H = 75.4±3.9[km/s/Mpc]) from
monopole, quadrupole, and hexadecapole power spectra of the SDSS LRG. Even though it is still
not conclusive in terms of constraint on theory of gravity, our result is consistent with concordance
cosmological model (ΛCDM model) strongly supported by a set of cosmological measurements
including cosmic microwave background and type Ia super novae.
Hopefully, future galaxy surveys such as Subaru PFS and EUCLID enable us to access to the
origin of cosmic acceleration, namely, the nature of gravity.
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