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Success and problem of ACDM
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Issues in ACDM on small scales

e Missing satellite problem
— Overabundance of dark subhalos
e Too big to fail problem
— Too concentrated massive subhalos

+ several other issues (anisotropic distribution of
satellites, cusp/core halo center, global halo shape)

Solutions * Baryonic effect, such as feedback?
- Yet Incomplete observational data?

All of these Issues are realized in the Local Group,
for which detailed data for DM tracers can be available.




Galactic dwarf spheroidal galaxies (dSphs)
as a probe of DM
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Velocity dispersfeffafistars (km/s)

Galactic dSphs: largely dark-matter dominated
~|deal S|tes for studylng dark matter~
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Velocity dispersion profile,
a(r), of member stars
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This a(r) is much larger than
that provided by the stellar
system itself.
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Massive dark halo required
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Mass enclosed within stellar extent (~ 4 x 10'M)
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In dSph galaxies
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Merging of Andromeda and MW
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New constraints on structure and
evolution of dark halos in dSphs

K. Hayashi & M. Chiba, 2015a, b
Y. Okayasu, Master thesis, In prep




M(r<300pc) = const. In dSphs?

Strigari+ 2008, Nature paper
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But:
-UFDs (red marks) are smaller than 300pc

Msq0 IS based on an extrapolated mass profile
-Mass models are spherically symmetric
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NFW halos with M(r<300pc) = const.

Milosavljevic & Bromm 2014

Maccio +2009

Evolution of NFW halos
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More realistic limits on the DM distribution
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New relation for the DM In dSphs

Hayashi & Chiba (2015a, b) based on axisymmetric mass models
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Evolution of NFW halos

Okayasu, Master thesis, In prep

Redshift evolution of
collapsed NFW halos
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NFW halos with log 2., = 1.3
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Star formatlon hlstory under log 2 =1.3

vimax

F=1

Okayasu 8L
Master thesis And VI oo
. L c nd Il = =U.
In prep —_ ! And Il o ¢
= 6
n !og(E
=
= log(, )-1"564 F=0.1 ]
log M 2 9 log (2, 3=1.304,F=0.02 —
g 8 |o;?z(max 3{1 304,F=0.002 F I\/Istar/ |\/Ibaryon
i MW dS FeH|<19 -
4 prl1.9<EFng}:-1.5 * Star formation
3 And dSph [;?fﬁl]zeiHsl M ffici
r I B e =1.
-1.9<[Fe/H]<-1.5 ¢ e ICIenCy
, | | | 15<FeH] #
10 15 20 25 30 40
Vimax [km/s] Vmax
- e | ——
Good match!
Forn Fornax dSph

Flow rate [10% My Myr]

§ 8§ 8 8 8 38 8 B

gas inhfall

=Brelimi

-] CONsistent with SFHI,., oo

Lookback Time [Myr]

Log 2vmax = 1.3

ed f
r Yrmation history |
1 [yt

a

Look back time

.
0000
Lookhack Time [iyr]

Look back time



Comparison with numerical simulation

Okayasu
Master thesis

Dots: lllustris simulation

In prep
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Prospects



 True LF of Galactic dSphs?
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Search for new dSphs in HSC data

with D. Honma +
In XMM field, there are two strong signals at 400kpc.
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What's to be done? (ll)

On the “too big to fail” problem (Brook+2014)
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What's to be done? (lI)

 True MF & DM profiles of Galactic dSphs?
DM is more extended but outer parts are unexplorec
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HSC imaging campaign of Galactic dSphs

International team (Japan + Caltech & JHU)
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And more from TMT

 Proper motions of stars in dSphs
~ 0.03 mas/yr for stars of 10km/s at D=70kpc
Measureable with TMT/IRIS
= velocity anisotropy of stars
= ultimately very precise DM profile




What's to be done? (lil)

* True baryonic process in Galactic dSphs?
Outer parts unexplored PFS pointings
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Modelling star formation history
and chemical evolution of dSphs
under realistic dark halo evolution

Global star formation
Relation with DM structure




Supplementary files
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HSC wide-field survey
Search for new satellites
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NB515 filter for HSC

NB515 (CW: 515 nm, FWHM: 8nm) (from S15A) -
Separation of RGB stars in M31 + MW satellltes
from the foreground MW dwarfs
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