Complex galactic winds
in low mass galaxies
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Language synchronisation

feedback:
stellar (not AGN),
interaction of stars with the interstellar medium

galactic wind:
gas flow escapes the gravitational potential well of the
host galaxy

outflow:

gas flow stays within the potential well of the host galaxy
(and will eventually cool and fall back)
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Feedback of massive stars on the ISM
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Feedback in moderate mass starburst galaxies

M82

galactic wind
V. >400 km s

flow

r> 5 Kkpc

remember: M82 is not
a dwarf galaxy!
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Feedback in dwarf starburst galaxies:

best preconditons, but difficult...
often complex “onion” structure shells
thick disks

NGC 1705
Ha-cont

seser [RIUB : Bomans 2004
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Holes blown around starburst regions

NGC 1569

clearing out the dense birth clouds
but different for clusters and loose associations!

RUB Anders et al. 2003



filled with hot, metal-enriched gas
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Feedback traced by cool gas
Nal absorption lines of the flow
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We are in good shape, .... really?

* stellar input

* details of gas in halo (and environment)
* details of gas near the starburst core

* magnetic fields

* dynamical mass determinations
* cooling and mixing issues
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Stellar physics governs the energy input
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F1G. 10.—Wind power of massive stars forming continuously with SFR =1
Mg yr=! (@ =235 M,=120 My, M, =1 Mg). Models for four different
metallicities are plotted. The power released by SN is included. The same line
type has been used for winds and SNs of the same Z.
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New physics in stellar evolution models

6.4

6.2

A e e — =
——— =
—— e —

‘__.___——-——

o ——

solid line WITH ROTATION |
dashed line NO ROTATION —

Geneva tracks 0.02

— e —— — — — o — —
— ——
R e

eff

RUB stellar rotation is important!

3.8

3.6

Tracks: Meynet & Maeder 2005



Coherent filaments several kpc in halo

ay

INGC 4861

54 Kpc coherent shell,
1where is effect of
“1Rayleigh-Taylor instability?

1Stabilizing external pressure:
. 1Magnetic fields?
- -1Inflowing gas?

UNIVERSITAT RUB van Eymeren et al. 2007, 2009
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NGC 4861 FP
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Infall of gas clouds or very little galaxies?

ugci091_Ufits

4675 x 1.939
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Galaxy-scale feedback

IC 10:

a dwarf starburst in
the Local Group!
(well hidden behind
the galactic plane).
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Shells within shells
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dense clumpy med
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depending on density

ing outflow
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Starting outflow in dense clumpy medium
high density
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Clumpy medium leads to complex shells
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Where is the diffuse X-ray emission?

22 -
g IC 10:
= U contiuum subtracted
= Ha with contours of
~ & | X-ray emission
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HIl holes, filaments, and streamers
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Large complex HI halo:
infall, tidal interaction, or relicts of older outflows?
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Even in dwarfs there are ordered magnetic fields

IC10Q at 10.45 GHz TP+PI B-vectors

equipartition field strengh ~7 uG
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Conclusions

What determines properties of a wind?

- mode of starformation (cluster vs association)
- IMF, upper mass cut-off, stellar evolution

- density, pressure, clumpyness

- cooling, external pressure

- infall and interaction

- magnetic fields

all play important roles, often on small scales!

It is not only total energy deposition, DM mass and
gas distribution on kpc scales...
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