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EUVERA M thick diskDF R

‘surrounding envelope’

* Tsikoudi 1977 (PhD) : photometry of three edge-on SO galaxies

* Burstein 1979: photometry of five edge-on SO galaxies
termed a ‘thick disk’
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Yoshii 1982
SR b AB G R DB 2 518K

Ok,

Gilmore & Reid 1983
SRR FAAE 5 M DB 2 T3
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h,=300pc: thin disk

\.. h,=1350pc: thick disk
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SRAIRDEVVEHEBED F 545

o BMAIFHICEN, REDTHK, BWEIERRE,
h,(kpc) og(km/s) o,(km/s) <V¢>(km/s)
Thin disk ~0.3 34 18 ~220
Thick disk  ~1.0 61 39 ~200

» hg ~ 4 kpc, My, ~ 10-20% X M, ~ <101°M
FEIAHLY (210 Gyr),
c MILI-ERED . [o/Fe] EHFLY,

> [Fe/H] =-1~-0.4, [a/Fe] =0.2 ~ 0.4

> ERBREDZEMIKEFEME (AR L,

sun




Edvardsson et al. 1993
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Thick disk stars

at [Fe/H] < -0.4, age >10Gyr

Velocity Dispersion (kms™)

Quillen & Garnett, astro-ph/0004210
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Subaru HDS results
(Ishigaki, Chiba, Aoki 2012)

Assignment based on kinematics

Thick disk: high a

Halos: mixed in oo abundance
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(Haywood08, Reddy+03 06, Bensby+05, Gill+06)
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<V,> (km s71)

Rotational properties of the thick disk

Hipparcos sample

(Chiba & Beers 2000)
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&H\ thick disk -
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SDSS DR7
(Carollo+ 2010)

d<V¢>/dz < O for the thick disk
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Yoachim & Dalcanton 2006, 2008
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FEULHBORB A

HAIRILF—DEEREFSINHE (Burkert+1992)

- ERECEHY X, EEREFICHEGL X

EARLI-Z/NRA DA (Abadi+2003)

— R E-HEREFHIHELL X, [o/Fe] HINELY X, EEEH/NE(Y X

. IR multiple mergers (Brook+2004;2005)
—  [EEREHHIDELGEL?

. 2R *>CDM subhalos|Z&k5ELVHEED HEMER (Quinn+1993;
Velaquez & White 1999; Hayashi & Chiba 2006; Kazantzidis+2009)

- =REAERLLO, REREFHIZAEHYO

—  EEFREBIZERHESHY, ERENMIET—HO

. fIHADgas rich, clumpy diskDEILIZLSHE D (Bournarud+2007; 2009)
- HBOR7T—ILaN—FO, BEEFHICAERGL?, EBEHEHR?

SBEOVARRNORBREEICLKSIEFEARD RN (Haywood 2008;

Schonrich & Binney 2009)

—  Migration ##&, [a/Fe] 2 DEIRO

— EBKEOTERMSE X, IRE DD MBS Z8 x
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2. ERLI=2 /MR DR

DM
Hierarchical
clustering

gas

stars




Shredded satellite — thick disk?




[Fe/H]

LA\L. Dwarf satellites @it FETEZEHN S, .

Koch 2013 Tolstoy+ 2009
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3. /MRRI M multiple mergers

Thick-disk like component emerges from

multiple dissipative mergers
(Brook et al. 2004)
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4. F—33—HT/\O—[ZLDHEVHBD HEMER

SubhalolZ &% A NER
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Distribution of dark halos in a galactic scale
By Moore
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Scale
height: Z;

AZ, /R,

0.01 b~ :

0.001 .

Numerical simulation of disk heating
(Hayashl & Chiba 2006)
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Observed thin disks: Z,/ R, < 0.2
(Kregel et al. 2002)
= accreted subhalo mass

< 0.15 M,
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5. #)EA D Clumpy disk #E1E
Thick disks as relics of clumpy disk evolution?
(Noguchi 1999; Bournaud+2007; 2009)

t=120 Myr t=200 Myr t=20Myr 4kpc

Bournaud+2007

t=180Myr

Symmetric structure along z, metal-poor stars?, d<v¢>/dz? ,,



6. BIEARDEEZRDF

thick disk stars? Radial migration of disk stars

(Schonrich & Binney 2009)

\
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V, [km s V, [km s] V, [km s] V, [km 5]

V, [km s]

Lee+2010 SDSS sample
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Dynamical heating of a pre-existing disk (with metallicity gradient)
driven by the minor merger of a dwarf galaxy (Bekki & Tsujimoto 2011)
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Orbital eccentricity distributions of several models
Sales+ 2009
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Wilson+2011: RAVE sample
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Lee‘+ 2011: SDSS sample DR38
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Eccentricity distributions for 1 < z,, < 3
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BRRIGETILDOTAE

dVo/d[Fe/H] | dVd/dz [Fe/H]53#f | Orbital
[o/Fe]5 i | eccentricity

Accretion Failed Failed
Failed

Gas-rich N/A Failed N/A Passed

mergers N/A

Disk heating ? (initial Passed ? (timing) Passed
condition)

Radial Failed N/A Passed? Failed

migration Passed?

Clumpy disk N/A N/A N/A N/A

evolution N/A
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Short scale-length (~ 2kpc) of the thick disk?
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PFES
(Prlme Focus Spectrograph)

FOV: 1.77 sq deg

(1.5 deg diameter)
2400 to 3000

fiber positioners
40 sec reconfig. time
A: 300~1,000nm or more?
R: 3,000 or more?
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Proposed Survey Fields in the MW
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Summary
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