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Motivation

Radiation pressure expected to have 3-fold effect on galaxy
formation:

|. disruption of molecular clouds before SNe/ regulation of SF (Hopkins+1 1)
2. provide turbulence in MCs (Krumholz+12)

3. drive (warm) gas outflows at high-z (Murray+11)

radiative feedback in hydroART: .
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estimate L ~ 100Psn per solar mass
for ~ 3Myr (STARBURST99)
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The simulations

in a fully cosmological setting, we
would like to know if radiation
pressure is able to:

. drive massive outflows
2. prevent formation of a massive buige Tir ~ 50 gives maximum

3. regulate SF possible radiative forcing
4. reduce the baryon fraction
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MW: mass distribution
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Mgas = 3.OXIO9 Msol (~50% COId)

MW _SN+RP:
Mstars — 4.5X I 08 Msol

Mgas - 5.2X|O9 Msol (~30% COId)



MW: mass distribution
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MW: gas properties - density
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MW: gas properties - radial flows

within galaxy within virial radius
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MW: gas temperature profiles
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MW: baryon fractions
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MW:

star formation history
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dwarf: mass distribution
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dwarf: mass distribution
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dwarf: gas properties - radial flows

within galaxy

i | I | | | | l I I | | I I I I | |
i r < 5 kpc
0.01 -
S SN+RP 1
i 0
- - u.
5 | t
N f
310‘3 — I
£ o
- - d
5 S |
B negligible
107 & outflowing E
- mass -
i | I | | | 1 I | | | | | | 1 1
—100 —50 0 50 100

V.4 (km s71)

within virial radius

] | I " " ' ' [ T _
I r < Rvir
r ~5% of gas ]
accreting
0.01 - ntohalo /% SN+RP 1
= - ]
™~
3
10738 E
s - :
© § .
10~ |- E
[ 1 PR |, i
~100 ~50 0 50

V.4 (km s7t)

at z=0, very small amount of mass in galactic winds

and

considerable amount of (cold) accretion into CGM

100

13



dwarf: gas temperature profiles
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dwarf: baryon fractions
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dwarf: star formation history
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Conclusions

v' RP feedback is able to strongly reduce and
regulate the SF in massive galaxies and dwarfs

v It does so by ejecting/heating the disk gas in a
continuous galactic fountain

v The formation of a massive bulge is completely
suppressed at z > 3 in an M" galaxy

v RP produces a dwarf galaxy with slowly rising
rotation curve

v In a dwarf’s shallow potential, even a modest
stellar component is able to reduce the fraction of
baryons within Ryir by 50%

v' RP reduces the early SFR by a factor of ~10. It
leads to a late buildup of the stellar component in
dwarfs consistent with downsizing

"™ |n massive galaxies strong RP does not
produce outflows

= in a dwarf, the fraction of baryons locked
in stars is ~2 times larger than predictions -
sits slightly above BT-F
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