Too small to form a galaxy?
Gas condensation in dwarf galaxies
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Things to remember ...

. dark matter halos are Very baryon deﬁcnent for M < Y

« H&M UV—model robustly glves MC ~ 7 X 1010 h 1M@
* can be understood analytlcally
* M is too low comp_ared'to '_Qbservatmns ol

° some more heating in the IGM w'oulz.’d help Quf
~ (harder spectrum, x-ray background, shock heating ... ?)

* NO rO_om for _clérk matter halos Wifh HI and no stars
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Cosmological hydrodynamical void simulation

Diameter = 16 Mpc
Q\ = 0.03
Mass resolution (gas) ~ 2x10°h'! Mg
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Baryon fraction

Halos below
few times
10° M, are
baryon-poor
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The characteristic mass is “robust”

even a significantly e FEAM LN o e st
different UV flux LY 0.2 P od LS ,
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Redshift evolution of the baryéﬁ"'.‘fract_:ion"
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Characteristic mass M,

£ mm . .
M, rises gt | .
significantly wid 1 baI'YOIl-I'lCh
with redshift _:?_

| V. T
Halo may start 5,
baryon-rich 4%
- A
and become R
. 10" -
later | B el
baryon:polor..- %_ '
I
-
3]
@
- :
8 .
] e 8 -.
10" Fy baryon-poor 1
P, , .

5 2 1
z+1



Mass accretion history
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Baryon po‘or small halos
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Baryon fraction: Void + GYOUZI")'“;_ .
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Tidal stripping with cool gas + 'Stars /
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Gas accretion, schematically =~

Accretion shock



... more fé'al‘isticall_y shaped
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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
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What sets the lower 11m1t of T (as a functlon of n)?

Analytlc model _
1ntegrate thermal evolutlon of a gas element
dT =... |
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Coolmg time / Hubble time

(1) Whlch halos Wlll develop a cobl core"

7
_ T' Bl What is the highest
K] density you can reach
5 in a halo?
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Integrate a spherical halo w1th a polytroplc T(n)

and compute the central gas dens1ty
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Slmulatlon with 4x increased energy per photon

has a s1gn1ﬁcant effect on the characterlstlc mass
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Summary

- H « dark matter halos are b'ary'oﬁ 'deﬁcient for M< M

. H&M UV—model grves Mc 7 X 1010 I 1M@

ecan be_understood'arl_alytically 4

. MC is too low cOmp__ared to observations

' some more heatmg n the IGM Would help out
(harder spectrum X-ray background ?)

~* 1o room for dark matter halos with HI but no stars



