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Dwarf galaxies in cosmological voids?
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Do we see all these halos?
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The galaxy dark matter conneéfi@)n
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The galaxy dark matter conneéfi@)n
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What determines the m‘inimurri's"i‘ze of a gal.axy?
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What determines the m‘inimurr‘i's"i‘ze of a gal.axy?

© Textbook solution:  (Padmanabhan)

nkgT / AV (GMRY)I2

Bremsstrahlung: ~ R=74kpc
M =3x10" M,



Coo]ing. of primordial plasma 5%
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Cosmological hydrodynamical void simulation

Diameter = 16 Mpc
Q\ = 0.03
Mass resolution (gas) ~ 2x10°h'! Mg
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e w  Multiphase model
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Baryon fraction
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Baryon fraction
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Mimic the UV-background: lower T l_imit'
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Redshift evolution of the bary'(;)'hi‘.‘_fractionf

Characteristic s "'n.':a T T A
mass scale : Syrgr SN }_) _
decreases with 5 :
redshift

0.15

; n.j_‘,_

barj'on fraction

0.05 -

HighRes *

s ' i sl



Redshift evolution of the bary(:')rhi'.‘fract_:ion"
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Redshift evolution of the bary(:')rhi'.‘fract_:ion"

Characteristic | ' ) L
mass'secale = | }_; "
decreases with 1 PR A
redshift = s | N T
1 : T s “‘d:ﬁ#“ & & & .
A 0.15 | S E
" | - X A .

hu'jrun fraction
B R

HighRes *

' lﬂiﬁ A “H]:';il

5 -‘-. N y ¥ n
IUB) Inte‘;“atio;al . o K | -
T e i TR, My, [h77 M)




Characteristic mass M,
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Filtering Mass
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Filterin’g mass (cont.)
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Filtering mass (final)
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Baryon fraction: Void + GIOU;I")'“;_ .
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Tidal stripping with cool gas + 'Stars /
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Gas accretion, schematically =
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Gas accretlon in densn:y temperature space

“Cold mode”
(Keres et al. 04)
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Gas accretlon in densn:y temperature space

“Cold mode”
(Keres et al. 04)
of galactic gas
accretion:

gas creeps along
the equilibrium
line between
heating and
cooling

[K]

TO%

10" [ag

5 "' I .-" .".'f

I|IIII|| P I'IIIIII T |II-|||I| T ||||II|| T TTTTI T T TTTT T TTT

hot a6 tmn

‘ -ﬂ i
¥ "




Gas accretlon in densﬁy temperature space.

“Cold mode”
(Keres et al. 04)
of galactic gas
accretion:
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Gas accretlon in densn:y temperature space.

“Cold mode”
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Gas accretlon in densn:y temperature space.

“Cold mode”
(Keres et al. 04)
of galactic gas
accretion:

gas creeps along
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Gas accretlon in densn:y temperature space.
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How to suppress gas condensation?
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How to suppress gas condensation?
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How to suppress gas condensation?
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How to suppress gas condensation?
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Mass accretion history
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Mass accretion history
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Baryon po‘or small halos
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Comparison: Tenry versus Mg and M acc
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Comparison: Tenry versus Mg and M acc

T2 .

derived from the
characteristic mass
scales

Tentry : }

taken from the .
density-
temperature phase
space -

T(z)/3.5% 10* K

Good agree'_'lﬁe:nt in
-particular for the
newly accreted
(cooled) mass

194




Comparison: Tenry versus Mg and M acc

T2 .

derived from the
characteristic mass
scales

Tentry : }

taken from the .
density-
temperature phase
space -

T(z)/3.5% 10* K

Good agree'_'lﬁe:nt in
-particular for the
newly accreted
(cooled) mass

194




Comparison: Tenry versus Mg and M acc

T.

derived from the | SRR § % e A : i '
characteristic mass | . 1
scales S gy '1 e 4 sk "' . ]
Tentry: _ iy '..-'I' 3N
taken from the P o9
density- N
temperature phase _ L% -
space - o
N
=

Good agree'_'lﬁe:nt in
-particular for the
newly accreted
(cooled) mass




Comparison: Tenry versus Mg and Mg acc
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The characteristic mass is “robust”
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Gas accretion revisited
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In which rjeservoi_r does the halo cool?
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Summary

. Photoheatmg suppresses the condensatron
of gas n halos < MC - . 4

* Tvir < Tentry 1S @ Very good cr1ter1a for
ongomg aecretron b -

. Photoheatlng by UV—background is not. sufﬁc1ent
. to explain the pauerty of dwarf galaxres -

K Galaetle feedback (even Wrthout w1nds) provides
much more heat, and : suppresses therefore accretion
- much stronger



