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Astro 2010

® Science Objectives

® Cosmic Dawn

® New Worlds

® Physics of the Universe
® Dark Energ




Large Scale Space Program - Prioritized

1. Wide Field InfraRed Survey Telescope (WFIRST)
2. Explorer Program Augmentation
3. Laser Interferometer Space Antenna (LISA)

4. International X-ray Observatory (1XO)

Roger Blandford ASTRO 2010 roll-out

NATIONAL RESEARCH COUNCIL

New Worlds, New Horizons in Astronomy and Astrophysics OF THE NATIONAL ACADEMIES

20



Large-scale Ground-based
Program - Prioritized

1. Large Synoptic Survey Telescope (LSST)
Mid-Scale Innovations Program

Giant Segmented Mirror Telescope (GSMT)

= LY

Atmospheric Cerenkov Telescope Array (ACTA)

Roger Blandford ASTRO 2010 roll-out

NATIONAL RESEARCH COUNCIL 5,

New Worlds, New Horizons in Astronomy and Astrophysics OF THE NATIONAL ACADEMIES



Physics of the Universe

® The properties of dark energy would be inferred from
the measurement of both its effects on the expansion
rate and its effects on the growth of structure (the
pattern of galaxies and galaxy clusters in the universe). In
doing so it should be possible to measure deviations
from a cosmological constant larger than about a







Cameras & Spectrographs
8-10m class C
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IRCS (AO188)
Infrared imager and

spectrograph (A/AA=20,000)

HiCIAO (AO188)
Coronagraphic imager with
differential imaging

Suprime-Cam
Optical imager (34'x27')

Nasmyth HDS

techniques Ifoc Optical spectrograph
AO188 ~ (A~AN=100,000)
188-element / ; N
curvature T\ RS = ) 4
: /' 3 i 'FC CAS
Sensing | N\ B/ / Optical imager and

adaptive optics
system with a
laser guide star
capabillity

S *"’ spectrograph
Cassegraln » .Y/ COMICS
Focus -~ i

i IR imager and spectrograph

MOIRCS
~ NIR imager (7'x4") and multi-
lllustration by Takaetsu Endo, object (50) spectrograph
taken from Nikkei Science 1996 L]
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Figure 4.6: Fractional errors in measuring the angular diameter distance and the Hubble expansion rate for each
redshift slices for the different BAO surveys, SDSS, BOSS and PFS. For the PFS survey we assumed survey pa-
rameters given in Table 4.3. The solid curves in each panel shows the fractional difference of Da(z) or H(z) when
changing the dark energy equation of state w to w = —0.9 from w = —1 (ACDM model).
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Subaru Users

® Subaru is a user facility
® we have to apply for telescope night
allocation
® expanded the science scope
® galaxy evolution
® galactic archeology
® added near IR arm to the spectrograph
® other impacts on high-energy physics
® map out 3D dark matter distribution
neutrino mass 0(2my)=60meV

test inflation 0(fn)=5 (= Planck)
test general relativity @ large distances
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PFS: endorsement from the

Japanese community

e [nitiated by IPMU (not by NAOJ)

e Takada+IPMU have led the feasibility
studies since July, 2010

e PFS Science White Paper

- Cosmology

- Milky Way

PFS Science White Paper B Galaxy/QSO astronomy see

e About 70 Japanese astronomers joined

e Realized the unique power of PFS for
various science cases

o Endorsement from the community at
Subaru Users’ Meeting, in Jan 2011

e NAOJ is now becoming an official
partner of PFS project

Prepared by the PFS Science Collaborations

http://member.ipmu.jp/masahiro.takada/pfs_whitepaper.pdf

e Japan, Princeton, Caltech, France, ...




National Institutes of Natural Sciences (NINS)
National Astronomical Observatory of Japan

2-21-1 Osawa, Mitaka, Tokyo 181-8588, JAPAN

Jan 26, 2011

Director Hitoshi Murayama

Institute for the Physics and Mathematics of the Universe
The University of Tokyo

5-1-5 Kashiwa-no-Ha, Kashiwa City

Chiba, 277-8583, Japan

Re: Prime Focus Spectrograph (PFS)

Dear Director Murayama,

We, members of Subaru Advisory Committee (SAC) assigned for the Japanese fiscal year
of 2010, have continuously had discussion on the Prime Focus Spectrograph (PFS) project.
To hear more general comments and opinions on the PFS project from the Japanese
community, we had the session intensively discussing the PFS project at the 2010 Subaru
Users’ meeting held at NAOJ on Jan 19, 2011. In particular, we SAC showed the users the
following recommendation on the PFS project (see page 2) in order to stimulate discussion
from the users.

There were slightly more than 100 Japanese users attending the PFS session on that day,
and the attendees exchanged active, various discussions regarding advantages/disadvantages
that PFS can bring for Subaru users.

At the end of the session, after having enough discussion, we had a vote by a show of
hands on the proposal “Are vou for or against moving ahead on the PFS project as one of the
next-generation Subaru instruments?”. As a result, the PFS project was endorsed by most of
the attendees. Hence we SAC are reporting here that we received endorsement from Subaru
users that the PFS project should be further promoted as a next-generation Subaru instrument
project.

Sincerely yours,

Jan 26, 2011
Subaru Advisory Committee




Euxsws M

NAY J

National Institutes of Natural Sciences (NINS)
National Astronomical Observatory of Japan

2-21-1 Osawa, Mitaka, Tokyo 181-8588, JAPAN

SAC recommendation on PFS
At the 2010 Subaru Users’ Meeting
Jan 19, 2011

Subaru can maintain its position as one of the top telescope facilities in the world by having
both a wide-field imager and a wide-field spectrograph.

The PFS instrument concept was initially developed primarily for a BAO survey, but after
consideration of the instrument specifications, it was realized that PFS could have much
broader scientific impact, in areas such as galactic archaeology and galaxy/AGN evolution.

Thus, with the conditions listed below, SAC recommends further development of the PFS
project as a next-generation Subaru instrument.

Collateral Conditions

* PFS must satisfy instrument specifications agreed by the Japanese community.

* A firm management structure should be built in Japan to develop PFS, including the
assignment of a Japanese project manager.

* SAC representative(s) should participate in important decision-making stages about
international collaboration.

* There must be a framework for young Japanese students/researchers to get involved in
the PFS instrumentation.

Please note the following premises for further discussion on the PFS project:

* The survey program by the PFS collaboration will be carried out after reviewing
processes, under the Subaru Strategic Program framework. The PFS collaboration
will include both the Japanese community and international partners.

* PFS will become a Subaru common-use instrument, available to the entire Japanese
community, once the instrument is completed.







Fully depleted back-illuminated CCD (Red sensitive)
Hamamatsu Photonics
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4.3 Cosmology with SuMIRe HSC/PFS galaxy surveys
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Figure 4.8: A simulated spectrum of [OIl] emission line with PFS red arm, assuming 15min exposure, the observed
line flux, forrobs = 10716 erg/s/cm2, zom = 1.6, and the velocity dispersion oye; = 50 km/s. The units in the y-axis
is in ADU /pixel, i.e. the expected counts on CCD chips, assuming the PFS specification given in Table 4.7. The
black curve shows the expected noise (1o) assuming the sky spectrum in Figure 4.7 and the Poisson noise. For this
OII emission line, the total S/N, integrated over the CCD pixels, is S/N =~ 34.
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