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Unveiling the Violent Epoch of the Universe with FMOS
Peak of Galaxy and AGN Evolution

in the Universe Starting its Acceleration

FMOS SSP team
September 30, 2010

Abstract

We propose to use the new and unique instrument FMOS to undertake a Subaru Strategic Program with the aim of fully
investigating the coevolution of galaxies and AGN at 1 < z < 3. The wide field of view and high multiplexing capability of
FMOS allow such studies to be performed across this critical epoch where activity is at its peak, for the first time.

We will address the manner in which stellar mass is built up and star formation is quenched at late cosmic epochs by tracing
the star-formation history of the Universe through measurements of Hev in galaxies across a wide range of environments. We
will investigate the chemical evolution of galaxies through the use of well-calibrated metallicity indicators. In this manner, we
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. 180 nights in 5 years

- 130 for galaxy evolution, 50 for cosmology (test of gravity theory)
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- FMOS for Understanding Galaxy Evolution and Nature
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. 122 nights in 5 years, 15000 spectra

Scrutinizing Galaxy and AGN Evolution at its Peak Epoch with FMOS

FMOS SSP galaxy-AGN evolution team
Jan 14, 2011

Abstract

We propose to use the new and unique instrument FMOS to undertake a Suburu Strategic Program with the aim of fully
investigating the evolution of both galaxies and active galactic nuclei (AGNs) at 1 <

z < 3, and exploring their co-evolution by
obtaining rest-frame optical spectra of z 15,000 galaxie

tematically. The wide field of view and high multiplexing capability
of FMOS allow such studies to be pertormed across thls umcal epoch v\llele activ 1[) is at us peal\ for lhe first ume
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. 120 nights in 2 years, 20000 spectra

Probing the Origin of the Cosmic Acceleration with the
Subaru/FMOS Cosmological Redshift Survey

The FastSound Team

January 14, 2011

Abstract

‘e propose the first large-scale cosmological redshift survey of the z > 1 Universe using the
newly commissioned FMOS wide-field spectrograph in order to test for predicted gravitational de-
partures from General Relativity in the early Universe. Spectroscopic redshifts

s will be secured using
the Ho emission line for 20,000 galaxies with 0.7 < z < 1.6 over 30 deg” by the target selection
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This proposal describes an emission-line NIR spectroscopic survey of 20,000
galaxies over 30 sq. deg. in the redshift range 0.7<z<1.6 that would use 120
nights on Subaru FMOS in order to measure cosmological redshift distortions
and the growth rate of structure at high redshift. This measurement is of high
scientific interest, since the growth rate of structure is a powerful discriminator
between dark energy and modified gravity as the physical cause of cosmic
acceleration. Measuring the growth rate at high redshift helps provide an anchor
for lower-redshift measurements. The results of this project will therefore be
strongest when combined with on-going projects at lower redshift, e.g., BOSS
and WiggleZ. I did not see a discussion of such a collaboration but expect it could
be arranged if this proposal is awarded time. This survey would naturally serve
as a precursor to a more ambitious BAO-centric survey with a proposed prime
focus spectrograph. The international collaborators include highly regarded
astronomers with extensive experience in carrying out and analyzing large
redshift surveys, a good complement to the Japanese team.

Since the FMOS instrument has relatively limited field of view and given the
large aperture of Subaru, it makes sense for the proposers to have designed a
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Their primary goal is a comparison of the transverse scales and velocity ranges
of structures over cosmic time, watching as structure collapses. This would be
traced by the changing ratio of the two scale factors, which should initially
decelerate and then become virialized to larger and larger scales. This sample is
aimed at the redshift range z=0.7-1.6, where acceleration begins to dominate.
This is a redshift range where FMOS is uniquely powerful, even in comparison
to other facilities such as HETDEX which are upcoming but still have little
leverage at these redshifts because of the lack of emission lines shifted into the

optical range.

This is an important but challenging task, and the proposal deals with some of
the issues to be expected. For instance, data so far indicates that they will
succeed in getting redshifts from H-alpha in only about 30% of their spectra, so
the sample size has to be increased accordingly. Their key measurements are to
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Probing the Origin of the Cosmic Acceleration with the
Subaru/FMOS Cosmological Redshift Survey

(The FastSound Project)
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Dark Energy vs. Modified Gravity
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Redshift Space Distortion (RSD
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RSD testing Gravity Theory

Growth rate function, fg(z)
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The FastSound Project

. 30 deg? in 4 fields of CFHTLS-Wide

. >10,000 galaxy spectraatz~ 1.1-1.4

. targeting the first RSD and f measurement at z>1
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