= = SA

VI 155 F B i
~ Mapping old stellar populations
of Local Group galaxies ~

T A7
(RIALKRZF)




z=6.2

80 kpc
z=2.0

80 kpc
z=0.3

80 kpc

z=3.7

80 kpc
z=0.8

80 kpc
z=0.0

80 kpc

ACDM

VFEHDKEE

v ERIAT D2 A
VERAIDEN N

v ERAT D2 RE

Diemand+



BEZ2%\O—)Dn%Hh

Bullock & Johnston 2005

RS b2k 857 s e

= 1E
BNF T 5

.+ BEBHA REESIRAT ALBIE
. BRMEOBHFESE

sRIA 2 DR B - B2 50 Bt (CE D SR RZ Rk 5B




B Photometry
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HSC

Wide-field FoV is essential for mapping stars
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1 R R/ NA—Y—A~A
— (g, r, 1), < 26 mag (~3 mag deeper than SDSS)
— ~1500 deg?, fully utilizing weak-lensing survey data

— Obtain color-magnitude diagram for old MS + RGB stars Iin
the outer halo (r = 30 — 250 kpc)

— Discovery of new ultra-faint dSphs and halo stellar streams

a 7oROAA /\O—YH—AR 4
— Use NB515 filter (CW: 5145 A, BW: 80 A)

— Separate bright RGB stars (g < 22.5) in the outskirts of the
halos from short (g, r, 1) + NB515 imaging

— NB515 is fully optimized for z=3 BAO as well (Matsuda+)
— The survey will be a Pl-led project
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UFDs: Ultra-faint dwarf galaxies

20<r< 22

(Belokurov+ 2006)



Structures of various types of galaxies
(Tolstoy+09, ARAA, 47, 371)

dwarf galaxies:
Mv > -17 and more spatially extended

than globular clusters
with gas: dlrr, without gas: dSph
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Light distribution of star clusters and dSph
M31; MWG
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Gilmore, Wilkinson, Wyse et al 2007 ApJ 663 948
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UFDs are very old systems (as old as M92)
HST results by Brown+2012

Synchronization of SF truncation within ~1 Gyr ?
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Distribution of subhalos in a galactic scale
(by Moore)
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Observed photometric properties of Galactic satellites

(SDSS)
Tollerud +08



Single LSST:
lim = 24.5
Co-added LSST:
lim =27.9
Subaru/HSC
(wide-f. survey):
lim~26
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HSC-wide survey TEAFSNSIR/INRIAIEL
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N~20

HSC-wide survey over ~1,500 deg?
e ~ 20 new UFDs @ Mv<-3
e 3~4 new streams with p;,,~34 mag/[)”



Mapping the Galactic potential
using stellar streams

Palomer 5: tidally elongated GC
over 10 deg @ d=25kpc (Odenkirchen+ 2003)
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1 iR R/ ANO—H—AA
— (g, 1, 1), < 26 mag (3 mag deeper than SDSS)
— ~1500 deg?, fully utilizing weak-lensing survey data

— Obtain color-magnitude diagram for old MS + RGB stars Iin
the outer halo (r = 30 — 250 kpc)

— Discovery of new ultra-faint dSphs and halo stellar streams

a 7oROAA /\O—YH—AR 4
— Use NB515 filter (CW: 5145 A, BW: 80 A)

— Separate bright RGB stars (g < 22.5) in the outskirts of the
halos from short (g, i) + r + NB515 imaging

— NB515 is fully optimized for z=3 BAO as well (Matsuda+)
— The survey will be a Pl-led project




Tracing assembly history: M31 halo

PANdAS survey: (g, 1) 2-color imaging with CFHT
(Richardson+11)

RGB
with
1<23.5

150kpc
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Structure of the M31 halo

(Tanaka+ 10)
Stream field
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Tanaka+10



Are there many CDM subhalos in a galaxy-sized halo?
(Carlberg 2011)

dynamical effects
on stellar stream
(Mg0,=10°M

CDM halo in a galaxy

sun

T 1280

No subhalos Showing gaps

v

star cluster

Moore

1000 subhalos, M-1-2
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A key for the missing satellite problem

Distribution of subhalos in a galactic scale
(by Moore)
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Are there many CDM subhalos in a galaxy-sized halo?
(Carlberg 2011)

NW stream in M31 Non-uniform density distribution
(Richardson+ 2011) (~12 gaps=>consistent with CDM?)

«Careful subtraction of foreground stars
More theoretical analysis



Stellar halos in M31/M33

using (DDO51-type) NB515 filter
CW: 5145 A, FWHM: 80 A

To separate RGBs in M31/M33 from Galactic dwarfs
+ optimized for BAO science using z=3 LAES

Feasibility for LG science
(with M.Tanaka)

Requirement from science
(with Y. Matsuda)




Important features in CM diagram
1 RGB bump (RGBD)

— Evolutionary pause when the H-burning
shell crosses a discontinuity left by the
convective envelope

1 Tip of RGB (TRGB)

— He-burning ignition through the He flash

— Nearly constant I-band mag = standard
candle

— 843+*48kpc, 855+48kpc > D=770kpc
1 Red Clump (RC)

— Clustered feature of red HB (He core-
burning) stars being metal-rich / young age

1 AGB bump (AGBD) L
— Clustered feature of AGB stars at the Luminosities of RGBb, RC,

e A R e e & AGBb depend on age.
= age distribution




Alves & Sarajedini 1999

AGBDb
RGBb

HB

Fainter
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Age Indicator
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PFS Prime focus
(Prime Focus Spectrograph)

FOV: 1.3 deg in diameter
2400 fiber positioners

A: 380~1,300 nm

(3 channels: Blue, Red, IR)
R: ~3,000

First light: 20177

Led by IPMU (U. of Tokyo) + NAOJ/Subaru community
+ Caltech/JPL, Princeton, JHU, LAM, UK, Brazil, Taiwan




Proposed Survey Fields with PFS

1. The Milky Way 2. M31 halo

Field of Streams 50 pointings

+ newly found streams .
Proposed PFS pointings (30 nights)

Detailed chemodynamics of
M31 halo stars:

» Halo substructures

» Global halo structure
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