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Our Brief History

1999: Subaru First Light
2003-04: Discussion on “Japanese astronomy in 2010°s”
- cosmology / galaxies / AGN / milkyway / stars / planetary sys.
- “wide and deep” new quasar survey was specifically discussed
- “Subaru Wide-Field AGN Survey” (SWANS) kicked off
2004-05: Applying 20 Subaru nights through “intensive program”
- 3 mag deeper than SDSS in g’r’i’z’ for 40 deg? with SCam
- z~4-5 low-luminosity quasars 2 QLF, CCF, environment, etc.
- failed
2006-11: JSPS “tokutei” grant for up-grating SCam - HSC
- main science driver of the HSC instrument team: cosmology (DE)
- Princeton and Taiwan joined
- discussion on “HSC legacy survey”, not only for cosmology
- various science groups (including SWANS) joined
2009-12: Discussion on the legacy survey design > HSC-SSP
- for applying 300 Subaru nights (in 5 years)
- proposal submitted at the end of Oct. 2012
- complementary document (HSC white paper) also prepared

- SWANS annual meetings (Matsuyama, Sendai, Kyoto, Matsuyama)
2012: HSC First Light



What's SSP (Subaru Strategic Program) ?

DEFINITION: Opportunities for fully utilizing the unique capability
of new powerful instruments on the Subaru Telescope to carry
out a long-term survey program, which cannot be done by
individual/group programs

CONDITION: Maximum 300 nights for 5 years (max. 30 nights per
semester), conducted in “All-dJapan” style (plus international
collaboators)

Call for SSP:
http://www.naoj.org/Science/SACM/Senryaku/senryakuwaku koubo.html

More details of SSP:
http://www.naoj.org/Science/SACM/Senryaku/senryaku.html



Previous (on-going) SSP Projects

SEEDS
-- 15t SSP, using Hi-CIAO (PIl: Tamura-san @NAOJ)
-- 120 nights, 2008-2012
-- for exploring exoplanets & planetary disks through AO obs

FAST-SOUND
-- 2nd SSP, using FMOS (PI: Totani-san @Kyoto->Tokyo)
-- 40 nights, 2012-
-- for cosmology through the redshift space distortion measurement

CAVEAT:

Original proposal of the FMOS-SSP was a larger survey including both
galaxy studies and cosmology, but only the cosmology part of the
original proposal was accepted

-- The SSP review is REALLY serious and tough!!

-- The review result is not clear at all even for our HSC-SSP case!!



from Takada-san’s PPT

SSP Reviewing Process
Very complicated: 4 steps!

Step 1: < Now we are under this process

— 3referees (Japanese), selected by SAC, will review the SSP proposal. They
select up to 2 proposals for the further reviewing processes

Step 2:
— The interim-accepted proposals are open to the community
— The Subaru TAC selects referees (most of them are non-Japanese)

— The SSP Pl needs to form the survey team openly asking to the community
to join, and also find someone from the Hawaii observatory as a co-PI

Step 3:
— The SSP proposal reviewed by the referees
— The survey team and organization evaluated by the referees and SAC

— Select the 1 SSP proposal (no proposal can be selected)

* The number of requested nights can be reduced if the scientific justification looks weak to
the referees

Step 4:

— Submit more detailed proposal, including the survey strategy as well as
the descriptions on the organization and the operation scheme, to SAC

— The SAC makes final decision
— Ask the Subaru TAC for the time allocation



Our SSP Proposal

Submitted at the end of Oct.

Pl: Miyazaki-san (ATC/NAQJ)
Co-PI: Iwata-san (Subaru/NAQOJ)

166 members listed

Note: persons who are not listed
in this proposal can also join in
this project later, if the person
belongs to one of Japanese,
Princeton, or Taiwan community
(cf. “collaboration policy”

Only 30 pages for applying 300
Subaru nights!
- supplemental “white paper”

Wide-field imaging with Hyper Suprime-Cam:
Cosmology and Galaxy Evolution
A Strategic Survey Proposal for the Subaru Telescope

PI: Satoshi Miyazaki (NAOJ)
Co-PI: Ikuru Iwata (NAOJ)
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Executive Summary

We propose to carry out a three-layered, multi-band (grizy plus narrow-band filters) imaging survey with the
Hyper Suprime-Cam (HSC) oo the 8.2m Subaru Telescope. By combining data from the three layers (Wide: 1400
deg®, r ~ 26; Deep: 27 deg?, r =~ 27; Ultradeep: 3.6 deg?, r =~ 28), we will nddresss same of the most pressing problems
mmodsncamokgynnd astrophysics: the arigin of the acceleration of the Universe’s expansian, the properties and
evaolution of galaxies fram z ~ 7 to today, and the nature of cosmic reicmnization. The survey is uniquely designed
to enable all these science coses, with particular attention to cantrolling systematic errors, and the data will be
nnalyzed with n stateof-the-nrt software pipeline. We will use the excellent-quality (0.7" secing), muiti-broadband
images of distant galaxies from the Wide layer to statistically reconstruct the dark matter distribution in the Universe
up toz =~ 1.6 via mensurements of weak lensing (WL), pled with ph ric redshifts for every gulaxy. The
Deep layer goes one magnitude deeper, with repeated ohserwations, allowing us to verify our PSF and gulaxy shape
messurements as o function of secing, depth and gnlaxy properties. Mensurements of easmic shear and other HSC WL
observables, in combination with grometrical constraints from hgiteurves of ~ 120 Type In supernowne up tos ~ 1.4
from the Ultradeep layer, will enable us to constrmin the dark energy parameters to precsions of o{wpg) ~ 0.04
(constant dark energy equation of state) and the dark energy figure-of- merit FoM = 1 /|o(wpwat )o{wa)| = 80 (for w(z)
o two-parmeter function of redshift), about a factor of 2 improvement over current construints. Cross-correlating
the HSC WL observables with data from the aremi alution, high stivity ACT CMB experimest, Planck,
and the SDSS/BOSS spectroscopic galaxy survey will improve the FoM to 100. We will also perform a stringent
test of gravity on cosmological distance scales by comparing dark matter clustering from HSC-WL cbservables with
the redshift-space distortion effect messured in the BOSS gnlaxy clustering. In the field of galaxy evolution, the
HSC survey will include over 20 million galaxies up to z ~ 1 from the Wide layer, and a half-million gelaxies over
152 %2 from the Deep and Ultrndeep layems. These g catalogs, of unprecedented sizes and cosmological
volumes, will allow high-precision messurements of the pmpenis of evolving galaxy populations and their relation
to the WL-reconstructed dark matter distribution. With samples constructed from the Wide layer, we will measure
nbsolute stellar growth rates over 2 orders of magnitude in stellar mass sinece 2 ~ 1, and establish evolutionary hnks
between galaxy popalations by tracking how the growth of some key sub-populations i related to the decline of
others. A growth mte of 3% per Gyr will be measured with 10¢ ar greater precision scross all mass bins probed.
The Deep and Ultradeep layers will also include broad- and narrow-band imaging surveys of Lyman-break golaxies

Thos with the %" superscript are the HSC Exeotive Bonrd members. Those pecple with the 57 superscript are co-chmine of
the HEC working groupe (Wenk Lensing, AGN, Galactic Structure, Solar Systers, Varisbles/ Transerts, Low-2 Cale ior, High-s Galazies,
Clusters, Photometric Redahift, Photometric Calitration, Survey Stratagy, Hardware, and Scftware & Duta Distritestion)




HSC White Paper

Released at the end of Oct.
504 pages in total

Science Chaptel"SZ HSC Science White Paper
-- cosmology
-- clusters of galaxies
-- galaxy evolution at mid-z
-- high-z galaxies |
-- AGNs (62 pages!) -
-- transients (SNe, GRBs, ...)
-- solar systems
-- MW and local group galaxies

ULR of this document is given in
the SSP proposaL as a reference Prepared by the HSC Science Collaborations
for the SSP referees




HSC-SSP Survey Design

»Designing “All-Japan” survey

»In which various sciences should be achievable

> A large systematic survey that consists of 3 layers

»300 nights in 5 years (equivalently ~210 clear photo. nights)
»Proposing to start the survey in S13B (2013.08 - 2014.01)

»HSC Wide-layer
-- 1400 deg?, grizy 5 bands (+UKIDSS/VIKING), i=25.9
-- cosmology, clusters of galaxies, dropout AGNs, MW, ...

»HSC Deep-layer

-- 28 deg?, grizy + N387/816/921 + multi wav., i=26.8
-- galaxy evolution, transient, variable AGNs, solar system, ...

»HSC Ultradeep-layer

-- 3.5 deg?, grizy + N816/921/101 + multi wav., i=27.4
-- very high-z galaxies, reionization, high-z SNe, Ly blob, ...



from the SSP proposal
Survey Fleld (HSC Wide Layer)

HSC-D

B e ——— — HSC-D/UD

DEC
0.050 0.089 0.159 0.282 0.503 0.895  1.594 [12:838 1151054 190000
Galactic Extinction E(B-V)

Fall Field (~640 deg?): ACT, VIPERS, UKIDSS, WiggleZ, etc.
Spring Field (~680 deg?): ACT, VIKING/KIDS, GAMA, Herschel, etc.
North Field (~55 deg?): HectoMAP (r<21.3 spectra)

~1400 deg? in total



Survey Field (HSC Deep and Ultra-Deep Layers)

XMM-LSS/UDS field, other

e UKIDSS/DXS
o |+K (Jag~23.4 Kag~22.4)
e VISTA/VIDEO
e ZYJHK (Kas~23.5)
H—_—-[ I~rm-—_—[ e UKIDSS/UDS

: o JHK (Jag~24.0 Kas~23.9)

H_Ii / e Spitzer/SpUDS, SEDS

,,,,,, o e IRAC+MIPS

S (3.6um~24.8AB)

o HST/CANDELS

e FI05W,FI25W,FI60W
(FI25W~27.3) (+ACS)

o UKIDSS/DXS
e o |+K (Jas~23.4 Kap~22.4)
\.  ® LOFAREoR
N ® Redshifted 2lcm line
(e.g., I90MHz@z~6.5,
1 15MHz@z~11.5)

® SWIRE-ELAIS-NI

e |[RAC+MIPS
(~3.7ujy@3.6um)

COSMOS/UIltraVISTA field, other

| COSMOS NIR
WIRCAM,WFCAM, ...
(Kag~23)

. S-COSMOS

'@ Spitzer/IRAC+MIPS
UltraVISTA

® Jag~25.5 Kag~24.5 (goal)

® |aB~23.5-24 Kag~22.5-23
(current)

o CANDELS

| ¢ FroswFI25WFI60W
(F125W~27.3)

DEEP2-3 field

no map (sorry for this!)
famous “SSA22” included
spectroscopic dataset from DEEP2



: Recent change:
Filters & Survey Depth 357 n527 N718 aropped from uD

Layer | Filter Exp.? Total® Lim. mag.© Moon¢ Requirement(s)®
(# of epochs) nights (50, 2”) phase
Wide | g,7r 10 min (3) 53 26.5, 26.1 d photo
Wide | i 20 min (6) 53 25.9 d FWHM < 0.7
Wide | z,vy 20 min (6) 108 25.1, 24.4 g photo
Deep | g,r 1.4 hrs (10) 7.3 27.5, 27.1 d cadence
Deep | i 2.1 hrs (10) 5.4 26.8 d FWHM < 0.7”,
cadence
Deep | z 3.5 hrs (10) 9.1 26.3 g cadence
Deep | v 2.1 hrs (10) 5.4 25.3 g cadence
Deep | N387 1.4 hrs (~10) 3.6 24.5 d photo
Deep | N816 2.8 hrs (=~ 10) 7.2 25.8 g/d photo
Deep | N921 4.2 hrs (~ 10) 11 25.6 g/d photo
UD g,T 7 hrs (20) 4.8 28.1, 27.7 d cadence
UD 0 14 hrs (20) 4.8 27.4 d cadence
UD Z 18.9 hrs (20) 13 26.8, 26.3 g cadence
10.5 hrs (~ 10) 3.6 26.5 g/d photo
14 hrs (~ 10) 4.8 26.2 g/d photo
17.5 hrs (~ 10) 6.1 24.8 g/d photo




Collaboration Policy

“Survey members”: Registered faculties in
Japanese, Princeton and Taiwanese
institutes can use the HSC-SSP outcomes

“JPT fellows/students”: Fellows and
students in Japanese, Princeton and
Taiwanese institutes can use the HSC-SSP
outcomes through survey members

(How about the case of Nagao??)

“External collaborators”: Registered
specific individuals, approved by the EB
based on the necessity, who join in the
specific science using the HSC-SSP data
(cf. Peter Capak’s SPLASH with Spitzer)

“Announcement of projects”. Any projects
based on the HSC-SSP data should be
announced through the HSC web,
describing the members, scope, timescale,
and anticipated papers; then the HSC-SSP
members would contact to the project Pl

available at the HSC wiki

HSC collaboration policy

version 15, October 3, 2012

October 3, 2012

Contents
1 Preface 1
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3 HSC Survey Data Access and Authorship Rights 1
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3
3
3.3 Types o 3
ene O 3
332 Spec d \ th x\h 3
3.3.3 Full Data Access 3
3.34 Limite 1[)al Acce 3
335 Admin Supervised Data Access . . . ... ... L. L. Lol 3
336 SupervisedDataAccess .. ... .. ... ... ... ... 3

3.4 Association of Participant Class with Authorship Rights and Data Acoess . .




Organization Structure

Table 2: Science working groups

A Principal Investigator working group chair vice-chair
Galactic Evolution Gunn
Satoshi Miyazaki (NAOJ) AGN Nagao Strauss
Weak Lensing Takada Hamana
B Executive Board Members Galactic Structure Chiba
Solar System Yoshida
Hiroaki Aihara (U.of Tokyo, Kavli IPMU) Variables/transients Morokuma | Huang
Nobuo Arimoto (director of Subaru observatory, NAOJ) . . . .
Paul Ho (ASIAA) Very high redshift Ouchi Shimasaku
Hitoshi Murayama (Kavli IPMU) Clusters Lin Oguri
David Spergel (Princeton U.) Supernovae Yasuda Urata
Yasushi Suto (U. of Tokyo) Photometric Calibration Gunn Furusawa
Edwin Turner (Princeton U.) Hardware Miyazaki
Software and Data Distribution | Lupton Furusawa

C HSC Survey Committee

M. Chiba (Tohoku U.), J. Gunn (Princeton U.), M. Ouchi (Institute of Cosmic Ray Re-
search, U. of Tokyo; chair of ultra-deep survey), K. Shimasaku (U. of Tokyo; chair of deep
survey), M. Strauss (Princeton U.; chair of general survey design), M. Takada (Kavli IPMU;
chair of wide survey), K. Umetsu (ASTAA). This committee is chaired by M. Takada. who
has the responsibility and authority to make final decisions on survey design and manage-

ment.

defined in the HSC collaboration policy document



AGN Sciences in the HSC-SSP Survey

> A lot of possibilities, of course!
-- color selection, variability selection, multi-wave selection, ...
-- QLF, ACF, CCF, ... (= various talks in this meetings!)
-- based on 3 layers data (incl. cadence info, multi-wave info, ...)

»But MORE data are actually needed for AGN sciences
-- SPECTRA!
-- u-band, IR (=>Seb’s talk)
-- ALMA, JVLA
-- Xray, SPITZER, others (to be discussed)
-- how to get these data efficiently?

»Action items & discussion items in this Matsuyama meeting
-- sharing various science ideas, possibilities, opportunities
-- exploring various collaboration possibilities
-- discussing publication plans (specifically “1st-yr sciences” !l)
-- also follow-up proposal plans
-- starting date; any strong justification for starting in S13B?



