Deep and Wide-field Study
of Galaxy Evolution
with Subaru GLAO

Toru Yamada
(Tohoku University)

o

. .




Subaru GLAO

- higher sensitivity in NIR

- better spatial resolution ~0.72
- wider-field of view 15°®

% Key Science Cases? ~ 2020’s
% Specification for Conceptual Study?




This Talk

- Subaru-GLAO and Future Missions
WISH / TMT / JWST / WFIRST / Euclid

- MOIRCS Deep Surveys
- Subaru-GLAO Key Science Cases




Wide-field Imaging Mode

- comparison with future space missions
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Advantages of Subaru GLAO
in deep & wide-area imaging

- Cost Effectiveness / Easier Access
- K-band imaging > Euclid/WFIRST < WISH
/ imaging
> Euclid/WISH (also Akiyama san’s talk)
- Flexibility in Wide —Field Strategy




CANDELS and ground-based K-band

*All limiting magnitudes here are 5sigma in AB system

field D/W F160W WFC3/IR K-band Coverage
Depth* Area
GOODS-N Deep 217.2 6’x10’ K~25-26 AB , MOIRCS Deep
Survey
GOODS-S Deep 27.2 6°x10’ K~25-26 AB, ISAAC /| HAWK-I

(on-going)
EGS Wide 26.5 6°x30’ K~24 AB, MOIRCS

COSMOS Wide - 26.5 8'x22’ K~25.5 AB, UltraVista (on-going)

UuDS Wide —26.5 8’x22’ K~25 AB, UKIDSS-UDS (on-
going)

Spitzer S-CANDELS (3.6, 4.5um) AB~26.7
( but highly confused )




Broad-Band Space Mission Wins
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UV luminosity density evolution at High Redshift

- [ | Extrapolation from 4<z<8 data
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Empirical Luminosity Evolution (Oesch et al.)
M*=-21.117+0.408(z-3.8), ®*=1.1x103 Mpc3 a=-1.74
z=8 M%*=-19.4 ... obs 27.9 mag (AB)

7=9

M*=-19.0 ... obs 28.4 mag (AB)

z=10 M*=-18.6 ... obs 28.8 mag (AB)



Expected Number of High-z Galaxies
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- Note:

To achieve the deep Narrow-band imaging,

Broad-Band (or any continuum) data should be
>1mag deeper (just to select the candidate).

Best way is
- et -l (O COMDbDINE

T T TR Subaru GLAO NB
R NV VAR \\ith Space BB

BV — NB487 [meag]

BV — NE497 [meg]

BY — NB497 [meg)

S Euclid Deep (26AB)

NB497 [mag]

S 10)0C) STHiIalit)vy




NEW FIRM Whitaker et al. (2011) Mayall 4m ~25 in J1J2 ~24 in H1H2
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Photometric redshift in NEWFIRM survey

- AEGIS - 1 COSMOS
3 [ 2525.qaloxies ) 3 1 F 1509 goloxies
a,/(1+2)=0.017 p S a,/(1+z)=0.008

» Steidel et ol. (2003) 17 Caa d Lilly et ol. (2007)
Davis et al. (2003). 1 bl . Labbe et al. (in prep)
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JWST NIRCam filters

Name
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Wide-field (or Wide patrol field
- Comparison with future TMT / JWST / etc..
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Advantages of Subaru GLAO
in deep & wide-area spectroscopy

- Cost Effectiveness / Easier Access
>> TMT [/ JWST

- K-band > Euclid/WFIRST
- Flexibility in Wide —Field Strategy




MOIRCS = Subaru GLAO




MOIRCS Deep Surveys
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MOIRCS Deep Survey

. ’ " ageffau=6 o
' ageftau =G MIPS 24um source O
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MOIR Deep

MODS GOODS-N S-GLAQO?

e Stellar Mass Function = faint end (<< JWST)

e Clustering -> (< WISH)

e Size Evolution => environment

e LIRG Disks =» good case with SPICA

e Mass-Metallicity Relation =2 MOS (<< TMT )

e AGN coevelution =» good case (<< JWST)

e Quiescent galaxies =» good case

e very high-z LAE >

e internal structure = if IFU (<<JWST / TMT)
large statistical sample




Large-scale distribution of ~1500 Lya Emitters
200Mpc (comoving
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Large-scale distribution of ~1500 Lya Emitters
200Mpc (comoving)
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Distribution of photo-z selected z~3.1
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Properties of the protocluster galaxies at z=3.1

DRGs
LEGs
Other K-selected

Quiescent 24um detects Kubo et al. (2013a)

Burst model
CSF mode|

3%

*




MOIRCS VPH-K (R~2000) Spectroscopy for K-selected Objects

'This observation @
Opt spec confirmed 4

Complementary
with LBG/LAE (UV-selected)
K-band spectroscopy desired




K-selected Sample is useful in multi-wavelength Surveys

MIPS 24um-sources Chandra X-ray sources
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Hierarchical Galaxy Formation

e Cold accretion plays important role
for active star-formation

e ALWAYS BIASED galaxy formation

down to the “scale of smearing”

o Consequently, massive galaxy formation
may be in two phases
dissipative collapse + dry assembly

. a a . . A a . .




Origins of the
Stars in massive galaxies

When and Where Stars Formed
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Examples of Hierarchically Forming Massive Galaxies

25" = 190kpc




Key Science Cases for Subaru GLAO




Subaru GLAO Key Science Cases

For Galaxy Evolution

¢ NIR Narrow-Band Deep and Wide Survey
- this is one of the cases, but
need deep continuum

e Statistical Approach for Mass Mapping
- deep and wide K-band imaging M.
- wide spectroscopy/imaging for
statistical sample of Av, Reff M ,

e HSC/PFS definitely needs flexible

0 J C v YVIUGC INIIN




e Wide-area mass mapping combined with
simultaneous study of galaxy structure,
especially at close environment

e type-la SNe rest-frame IR search and monitoring

~24-25AB, z~1, rest 1um




Large-scale distribution of ~1500 Lya Emitters
200Mpc (comoving
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Large-scale distribution of ~1500 Lya Emitters
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Large-scale distribution of ~1500 Lya Emitters
200Mpc (comoving)
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m + offset
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Light Curves of Type la SNe
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apparent magnitude [mag]

peak magnitude as a function of redshift
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Advantage: rest-frame IR

@ Small scatter in peak magnitude
n.b. more dispersion for T ., (IR)>T ...(B)
@ Double peaks in Light Curve. 5

First peak can be fitted by a single
template

Less sensitive to the Fitting Models of LC =+

Krisciunas et al. 2009
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(1) Advantages of Subaru-GLAO in ~2020
Cost-effectiveness, Easy Access, Flexibility

(1-1) Imaging
- Narrow-band (large telescope aperture)
combined with future space wide-field missions
- K-band
=> Key Cases: LAE at z~8-9,

Stellar-Mass Mapping at ~100Mpc scale at high-z
Probing hierarchical galaxy formation at virial scale
y w/ large statistical sample

(1-2) Spectroscopy
- Combination of wide-field and high dispersion
+ moderate spatial resolution
= Key Cases: statistical approach to dynamical mass mapping




