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Hyper Supr ime—Cam



Characteristics

>

Developed at NAOJ
(PI=S. Miyazaki)

>

VoC

Expand field of view while
maintaing equivalent
image quality with SC
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Status and Schedule

2012 Aug: Engineering First Light
2013 Jan: First Light for all 116 CCDs
2014 : Open to common use

Last February’ s test observation
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HSC Strategic Survey



A Subaru Strategic Survey Proposal
Wide-field Imaging with Hyper Suprime-Cam:
Cosmology and Galaxy Evolution

Satoshi Miyazaki et al.
(over 100 people incl. Princeton and Taiwan)

Requesting 300 nights over 5 years
Submitted last October

Currently under refereeing

Will start early next year

White Paper:
http://hscsurvey.pbworks.com/w/page/60427271/HSCWhitePaper



Three Layers
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Survey Fields
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HSC Survey covers most of the

history of galaxies

SFRD [M,/Mpc?/yr]
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Huge Samples of Ly Emitters and Ly-break Galaxies

LAES

narrow-band | NB387 NBS816°  NB921° NB101°
redshift 2.18+0.02 571+0.05 657005 7.30+0.04 _
f 3.0k (60) 1.7k (30) 39 (0) 6000 LAEs in UD
il 9.0k (730) 14k (360) 5.5k (100) 30000 LAEs in D
Vén 1.2 1.2 0.79
15 6.0 9.6 9.8
L{Lya)%, 1.5 2.5 6.8
L{Lya)? 2.7 2.9 4.1
science® LA LA,CR LA, CR LA, CR
LBGs
sample BX /BM* u-drop® g-drop r-drop i-drop z-drop y-drop”
redshift | 23405 30£05 38+05 50405 59£05 68+05 7.8403 :
Nep 0.9M 022M  024M 50k 11k 700 > 1.4M LBGs in UD
N§ 0.8M 98k LIM  0.2M 34k 99 0 2 9M LBGs in D
NE, 17M 1.9M 38k 4 :
Vi, 16 16 15 14 12 11 o5 19M LBGs in W
v 129 129 122 108 08 89 94
Ve 6100 5400 4600 4450
Mg, | -180/—17.0 —183  —182  —19.0  —19.9  —206  —21.6
Mg, 105 ~9208  -188  -19.6  -204  -216 = —24.1
Mg, ~198  -206  -21.6  —225
science’ GE GE GE CE GE GE CR CR
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High-z Science: Galaxies 1n Dark Haloes

Tie galaxy properties to their hosting halo masses to physically
understand galaxy evolution

— galaxy properties from multiwavelength data

— halo masses from clustering

Star formation efficiency against halo mass
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High-z Science: Cosmic Reionization

Cosmic reionization occurred somewhere from z"10 to z°6
Constrain hydrogen neutral fraction xHl at z"7 using LAEs
z=6.6: Estimate xHl independently from LF (Lya) and clustering
Map out ionizing topology using Deep—layer 27deg?
sample
z=1.3: First meaningful constraint for z>7
Constrain |EPkE|Q§)photon number density with LB sam Ies
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WISH Survey Plan

Ultra Deep Survey
(UDS)

Multi-Band Survey
(MDS)

Ultra Wide Survey
(UWS)

Extreme Survey

Depth (30)
(AB mag)

28
28
24-25

29-30

Area

100 deg?

10 deg?

1000 deg?

0.25 deg?

Example of the Filters
(a plan, to be determined)

1.0,1.4,1.8,2.3,3.0 um
4.0
1.4,1.8,2.3, (3.0, 4.0)

1.0, 1.4, 1.8, (3.0, 4.0)

HSC
Deep
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UltraDeep
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Hope on WISH

- Launched successful ly

- Observe HSC Survey fields
- stellar populations
— go beyond z ~ 8

- Add narrow-band filters
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Filters and Depths

Layer | Filter Exp® Total® Lim. mag® Moon® Requirement(s)® Main scientific drimrl:aijlf
(# of epochs) nights  (Be, 2) phase

Wide | g,r 10 min (3) a3 6.5, 26.1 d photo photo-z, z 5 2 gals, QS0
Wide | 1 20 min (6) 53 25.9 d FWHM = 0.7 WL, z = 2 gals, QS0
Wide | z,u 20 min (6) 108 25.1, 24.4 B photo photo-z, clusters,

z o~ 1 gals, z ~ 67 Q50
Deep | g,7 1.4 hrs (10) 7.3 7.8, 271 d cadence ENela
Deep | 4 2.1 hrs (10) G 6.8 d FWHM = 0.7, WL calibration, SNela

cadence

Deep z 3.5 hrs (10) 9.1 6.3 & cadence z 52 gals,

onization topology, SNela, QS0
Deep y 2.1 hrs (107 5.4 25.3 iy cadence z = 2 gals, SNela, QSO
Dieep N3RT 1.4 hrs (=~10) 3.6 24.5 d photo z=2.2 LAEs & LABs
Deep NR16 2.8 hrs (=~ 10) 7.2 25.8 g/d photo wmization topology, =z ~ 5.7 LAE=s & LABs
Deep N921 4.2 hrs (=~ 10) 11 25.6 gid photo wmization topology, =z ~ 6.6 LAEs & LABs
uD q,r 7 hrs (20) 4.8 28.1, 27.7 d cadenoe z 7 2 pals, SNela
uD H 14 hrs (20) 4.8 27.4 d cadenoe z 7 2 pals, SNela, QRO
Ul ENT 18.9 hrs (20) 13 26.8, 26.3 4 cadence z 22 pals, SNela, QRO
D NB16  10.5 hrs (=~ 10) 3.6 6.5 g/d photo rur(5.7), z ~ 5.7 LAEs & LABs
D N921 14 hrs (=~ 10) 4.8 26.2 g/d photo ry{6.6), z ~ 6.6 LAEs & LABs
U N101 17.5 hrs (=~ 10) 6.1 24.8 g/d photo zy(7.3), z~ 7.3 LAEs
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