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Implications of the new CaT calibration

> Predicts better match with the metal-poor tail of
the Milky Way
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Stellar halo could be made from dSphs?
Lowest Z's are the first stars?
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Where are the first (lowest Z) stars now?
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The first stars were metal-poor
but

Today's most metal-poor stars are not the oldest stars
-- rather they formed in the smallest systems

While metal-poor stars are 1n all objects, metal-rich stars
are only 1n massive objects

— [t 1s the mean metallicity of the MW halo which
betrays its progenitors, not the low-Z tail




Martinez-Delgado
et al 2010
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Results

Sebastian L. Hidalgo & LCID team
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Younger LG dwarfs form outside in!
Hidalgo Little infall of new gas?



(Stil & Isreal, 2002)
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a-element abundances in dSph
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Transition to solar abundance ratios occurs at lower
iron abundance 1in dSph's than in the MW

Many stars have the SNIa-enhanced values

Tolstoy
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Archaeology versus lookback for Coma low lum. E's

from distant cluster studies
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High S/N spectra of
dE's in the Coma
cluster show that many
apparently joined the
RS at low z

The numbers agree
with depopulation of

the faint red RS 1n
high-z clusters

Smith



Dwarfs cannot be the building blocks of large galaxies because
they formed later (bricks must predate houses!)

Reilonisation cannot have truncated the star formation in most
LG dwarfs because they formed most of their stars well after
it had completed



Smith
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Both [Fe/H] vs. o and [Mg/Fe] vs. 6 show a break at ¢ =70 km/s but
[Mg/H] vs. ¢ does not. o correlates better with metal abundances
than M, or R



i

[FeH]
.2

=i

e

[FeH]
-2

=

{Mg/Fe]

0z

LG

1.8 1.8 20 232 24
logisigma)

o

=L

1.8 | iﬂ a2 24
hogisigma)

[FerH]

[Fa/H]

.4 -2 il

-6

L

-2

SR

2

(L

-4

T 18 20 2.2 24
log|sigma)




The problem with matching dwarts in ACDM
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ACDM requires a typical “field Fornax” to have M, ~2x 10" M_

0)

12 prrrrTrrTTTT prerrrree [Trrrrrrrt [TTTTTTTTT RRRRF

) i

10F

log Mgul[ME}]
\-—p—
e
e

Fornax i/ /

Guo log Mhuln[MfB]



~

®
=
—i
=

10'?
1| | +Pelupessy
10" F| »* Stinson
Valcke
10" Governato
O This work
10%F
108 F F .
@ Revaz,
107 FFornax” ’
10°F o
100 ol
10° 10'°

Sawala poster

D —————

halo

ST
[M,]

1012

1013



Surely ACDM must be wrong?

If the ACDM cosmogony is correct, most dwarfs have/had
more massive dark halos than they are usually credited with.

All simulations of dwarf formation to date form stars too
efficiently to be viable models for typical ACDM dwarfs

The ACDM halos of essentially all dwarfs are foo massive to
be affected by WDM, given the Ly a forest constraints on m

For ACDM to be right, winds must be very efficient in dwarfs,
or an additional unknown process must prevent gas cooling



Emission line selected continuum sources in the HDFN

o broad band images
of Lyalpha candidates
: mostly faint, compact
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Interactions



HB/CLUMP

Red clumps star distribution in the SMC




[
S

position | . . . I
Angle
0 60 120 180 ) 240 300
SMC Radial Density Profile
10000 F "~ "\ Color as SMC Position Angle (E of N) ' | 3
N LY u
- A Fitted SMC Center: -
B . - RA=01:00:24 DEC=-72:43:58 7
- - Radial Scaole Length=1.0° -
. ®
% 1000 = by “E =
~ - —f .
5 N A :
:E.-_l n -
» n i
5
5 100 E_ } _E
o N g ]
s F i3 :
5 _ .
=
e 10 -
m - —
o E . =
1 i i I 1l i i I | | | I | | | I i i i I i hI\ i I
0 2 4 6 8 10 12

Angulor Distance from SMC center [degq]

Red clumps star distribution in the SMC




stars
T=1.028 Gyr

T=1.028 Gyr

SMC tidally
disrupted by LMC
fits stream structure
and new proper
motion...

...but why don't the
stars appear as a
tail?

Related to depth of
SMC?




Tidal shocking of a dIrr turns 1t into a dSph - Mayer




Tidal shocking of a dIrr turns 1t into a dSph - Mayer
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Many dE's are disky

Some have bars/spirals Lisker
Normal Unsharp

Virgo cluster




Age vs location within cluster

Smith

187 186 145 rad 163 187 1#0 145 184 1o 197 195 T 16 1o

R.A. R.A. R.A.

Age-radius effect in dwarfs not limited to the South West...

It is the *centre* of the cluster that looks “different™




Lisker
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log(projected density / sq.deg.”")

Nucleated/blue dE's show a “late-type” behaviour with environment
dE's with no nucleus (red dEs) show “early-type” behaviour

An effect of ram pressure stripping?



Other dwarf challenges to ACDM

Satellite problem  -- A more complex version of the
luminosity function problem

The core-cusp issue -- Are cusps there?
Can they be removed?
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There may be no “satellite problem™ if they live in LCDM subhalos

This was always true!



Velocity (km sec™)

Cam B : Rotation Curve
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*Peak rotation velocity
comparable to velocity
dispersion

* Need to account for both the
random and the rotational
components while determining
the total mass content
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thicker gas disks



normalized frequency distribution, &(p)

Rowchowdhury et al. (2010)

Thick gas disks In faint dwarfs
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All the “real” information about halos of dSph's?

(“dSph's appear to have lots of dark matter” Matt Walker)
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....or maybe there 1s even less!
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...but 1t 1s enough to prove NFW were right!!
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Dwarfs may be small but there are certainly
enough of them and enough important open 1ssues
to keep us all busy!



Dwarfs may be small but there are certainly
enough of them and enough important open 1ssues
to keep us all busy!

Thank you to all the local organizers for giving us
the chance to discuss them in Lyon!!



