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Hyper Suprime-Cam

Hyper Subaru Prime-focus Camera
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Subaru Strategic Program
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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)

The HSC collaboration team': S. Abe™, H. Aihara*®>®) M. Akiyama®, K. Aoki®®, N. Arimoto*®, N. A. Bahcall®,
S. J. Bickerton®, J. Bosch®, K. BundyT(3), C. W. Chen'”, M. Chiba'™®, T. Chiba®®, N. E. Chisari®, J. Coupon™, M.
Doi®®, M. Enoki® S. Foucaud*®, M. Fukugita®, H. Furusawa'®, T. Futamase®, R. Goto®, T. Goto"V, J. E. Greene®,
J. E. Gunn'® T. Hamana'® | T. Hashimoto®, M. Hayashi®, Y. Higuchi®®*® | C. Hikage"'?, J. C. Hill'®, P. T. P. Ho*(",
B. C. H81eh(7) K. Y. HuangTW) H. Ikeda™® M. Imamshl() N. Inada(14) A K. Inoue*®, W.-H. Ip(l) T. Ito®, K.
Twasawa 1), M Iye(5) H. Y. Ji r”ﬂ Y. Kal ® 1. K i N. K ®) N \atayama(s) T. Kawaguchl(lg) S.

Kawanomoto(5), 1. Kayo(m), T. K 2) M. Koike®, E. Kokubo®, M.
Kokubo®, Y. Komiyama®, A. K 20 { 2 OCt Ea == .eauthaud™® | M. J. Lehner(™ | K -
Y. Lin™, L. Lin™, Y.-T. Linf(™, Maeda®, R. Mandelbaum'? | Y.
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J. D. Silverman®, D. N. Spergel*(¢ m .Suto®, Y. Suto*®, K. Tadaki®,
M. Takada!® R. Takahashl(gl) S. Takahashi . Takata . Takeuchi N. *wuma(?’) M. Tanaka(5) M TanakaT(?’)
M. Tanaka®, Y. Taniguchi™®, A. Taruya®, T Tera1(5) Y. Terashlma(13) N. Tom1naga(32) J. Toshlkawa(so) T. Totan1(23)
M. Tsal(l), E. L. Turner*® Y. Ueda(23), K. Umetsu(7), Y. Urata'™ | Y. Utsum1(5), B. Vulcan1(3), K. Wada(33), S.-Y. Wang
W.-H. Wang(7), T. Yamada™®, Y. Yamada®, K. Yamamoto®*, H. Yamanoi®®, C.-H. Yan(”, N. Yasuda'®, A. Yonehara®®,
F. Yoshida'®) | N. Yoshida®, M. Yoshikawa®*®), S. Yuma(® (1) NCU, Taiwan (2) Tokyo (3) Kavli IPMU (4) Tohoku (5) NAOJ
(6) Princeton (7) ASIAA (8) Nihon (9) Tokyo Keizai (10) NTNU, Taiwan (11) DARK, Copenhagen (12) Nagoya (13) Ehime
(14) NNCT (15) Osaka Sangyo (16) Barcelona (17) NTU, Taiwan (18) Chicago (19) Tsukuba (20) Toho (21) Kinki (22) CMU
(23) Kyoto (24) Las Vegas (25) KIAA, China (26) Hosei (27) JSGA (28) ETH (29) Berkeley (30) GUAS (31) Hirosaki (32)
Konan (33) Kagoshima (34) Hiroshima (35) Kyoto Sangyo (36) JAXA
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Layer Area  # of Filters & Depth Comoving volume Key Science
[deg?] HSC fields [h=3Gpc?]
Wide 1400 916 grizy (r ~ 26) ~44(z<?2) WL cosmology, z ~ 1 gals, clusters
Deep 27 15 grizy+3NBs (r ~27) ~05(1<2<5) 2zX 2 gals, reionization, WL calib.
Ultradeep | 3.5 2 grizy+3NBs (r ~28) ~0.07(2<2z<7) zQZ 2 gals, reionization, SNela
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Pipeline team H'24it
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- photometric redshifts
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(1) Sloan Digital Sky Survey

OR2.5mMEADBRIB(C KD KBIMMDIRED Y — XA
LB =N THH—XRARU Y —,

4,700 refereed papers (“SDSS”)

210,000 citations (“SDSS”)

(2) Suprime-Cam

HSC D&

Subaru Deep Field, Subaru/XMM-Newton Deep Field
220 refereed papers (“Suprime-Cam”)

6,600 citations (“Suprime-Cam?”)
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- Relationship between galaxies and dark haloes
-Physics of growth, quenching, and mass assembly
- Galaxy evolution in clusters of galaxies

Galaxy evolution at z>2 (F2RER)
- Relationship between galaxies and dark haloes
-Nature of LAEs and LABs
-Quasars and AGNs (SMBHSs, dark haloes, environments, host gals)

Cosmic reionization
-Epoch and topology
- Sources

BSNEHNEBICHAIVRAERRE, E1TLUTKL
B OEEPLPERIE CDEEAE (PFS, Keck, ALMA, TMT, ...)
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“Collaboration Policy”
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- Japanese astronomers
- Faculty and long-term staff members at Princeton or ASIAA
- Executive Board [CHFRlICER& SNTZBA
- External collaborators
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HAIVADE ﬂb_Y&%§T
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- HETHESTED
-BIFE70Y 0 MNOENH T8
- PhD thesis 70Y 0 hD1RE (FREDZELL)
-IRE18470V O~
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Log in to
hscsurvey.pbworks.com

This wiki is a private wiki for HSC SSP survey. Researchers in Japan/Taiwan/Princeton are eligible for
membership. When you request access, please use an institutional email for verification, and write your name

and affiliation in the Message box.

Email/username [ J Not a member?

[ Request access J

o
| —

Password

To get in touch
Contact the workspace
owner

¥ Remember me

' Login ' Forgot your password?
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PRIRF R

Layer | Filter Exp. Lim. mag. Moon Requirement(s) = Main scientific driver(s)
(# of epochs) (5o, 2"”)  phase

Wide | g,7 10 min (3) 26.5, 26.1 dark photometry photo-z, low-z (z < 2) gals, QSO
Wide | i 20 min (6) 25.9 dark seeing ( £ 0.77) WL, low-z gals, QSO
Wide | z,y 20 min (6) 25.1, 244 grey photometry photo-z, clusters,

z~ 1 gals, z ~ 6-7 QSO
Deep | g,r 2 hrs (10) 27.5,27.1 dark cadence SNela
Deep | i 3 hrs (10) 26.8 dark seeing ( < 0.7"), WL calibration, SNela

cadence

Deep | z,y 3 hrs (10) 26.0, 25.3 grey cadence low-z gals, SNela, QSO
Deep | N387 2 hrs (~10) 24.8 dark photometry z~ 2.2 LAEs & LBGs
Deep | N816 2 hrs (~ 10) 25.3 grey/dark photometry z~5.7T LAEs
Deep | N921 4 hrs (~ 10) 25.1 grey/dark photometry z ~ 6.6 LAEs
UD g,7 10 hrs (20) 28.1, 27.7 dark cadence high-z (z 2 2) gals, SNela
UD i 20 hrs (20) 27.4 dark cadence high-z gals, SNela, QSO
UD Z,Y 27 hrs (20) 26.8, 26.3 grey cadence high-z gals, SNela, QSO
UD N387 20 hrs (~ 10) 26.1 dark photometry z~ 2.2 LAEs & LBGs
UD N527 15 hrs (~ 10) 26.5 dark photometry z ~ 3.3 LAEs & LBGs
UD N718 10 hrs (~ 10) 26.0 dark photometry z~4.9 LAEs
UD N816 15 hrs (~ 10) 26.4 grey/dark photometry z~5.7T LAEs
UD N921 20 hrs (~ 10) 26.1 grey/dark photometry z ~ 6.6 LAEs
UD N101 25 hrs (~ 10) 24.8 grey/dark photometry z~7.3 LAEs
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HSC-Wide HSC-Deep
z 065" (kpc) Vol (Gpe®) log M™  Nga Vol (Gpc?)  log M™  Nga
0.1 1.2 0.1 8.2 0.4M 0.001 8.7 7.2k
0.3 2.9 0.5 8.9 2.2M 0.008 9.3 38.3k
0.5 4.0 1.0 9.4 4.4M 0.019 9.8 71.8k
7<?2 o7 4.6 1.6 98  6.0M 0.029 101 94.4k
0.9 5.1 2.6 10.0 8.8M 0.049 10.2 137.3k
1.2 5.4 3.9 11.5 0.1M 0.073 10.4 166.2k
1.5 9.9 4.5 11.6 23k 0.083 10.6 145.7k
1.8 9.9 4.8 11.8 1k 0.090 10.8 108.9k
sample BX/BM? u-drop? g-drop r-drop i-drop z-drop y-drop?
redshift 23+0.5 30+05 38+05 50+05 59+05 68+05 7.8+0.3
Nup 900k 220k 240k 50k 11k 700 2
Np 800k 98k 1.1m 200k 17k 99 0
Nw - - 17m 1.9m 38k 4 -
Mg, | —18.0/ -17.0 —18.3 —18.2 —19.0 —19.9 —20.6 —21.6
M§ —19.5 —20.8 —18.8 —19.6 —20.7 —21.6 —24.1
My, - - —19.8 —20.6 —21.6 —22.5 -
z>2 :
narrowband NB387 NB527 NB718 NB816° NB921° NB101°
redshift 2.18+0.05 3.33+0.06 4.90+0.08 5.71+0.10 6.57+0.11 7.30+£0.07
Nup 4.0k (120) 6.3k (150) 2.3k (70) 3.9k (60) 1.7k (30) 39 (0)
Np 9.0k (730) - - 8.6k (90) 3.2k (20) -
L(Lya)%p 0.9 0.7 2.2 1.5 2.5 6.8
L(Lya)? 2.7 - - 4.1 5.3 -
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