ANOMALOUS HI FEATURES IN M0
TIDAL DEBRIS OR COLD ACCRETION?
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ANOMALOUS HI FEATURES

Milky VWay

* AV > 50 km 57! from galaxy

» Cover 40% of the sky

* Extraplanar

BEiciance — |0 kpc

« Difficult to measure

« Mass ~ 10*/ Msun

Extragalactic

* M31, M35, NGEZ=@s e

( Thilker 04, VVestimelEiFtE]
mraternaliMe2 M SRy

* And many more

» Galaxy Groups: only if

strongly interacting (Pisano
07, Chynoweth '08,"| |
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Tobias Westmeier, CSIRO Australia Telescope National Facility

Based on the Leiden/Argentine/Bonn Survey (Kalberla et al. 2005, A&A 440, 775)
and the Milky Way model of P. Kalberla (Kalberla et al. 2007, A&A, in press).




EXTRAGALACTIC

MiBH M2 Group M3 |
Chynoweth et al. ‘U8 Thilker et al.'04
Rl =t Al D 3



MIO|

> 7 iela
» High-velocrty HI cloud complexes (van der Hulst & Sancisi, 1983)
* [wo nearby companion galaxies

» Part of a group of /-ish galaxies
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OBSERVATIONS

86 hours integration

HI sensrtivity:
10168175 c2. | 05461 M

Velocity range:
¥ e (855 km s

S Rl050H 525 kpc M' ‘
(@ Dmi01=6.925 Mpc)
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25 kpc long
0°® Mo
5x 10! cm at peak

GBT ch320 (201.8 kms)

No optical counterpart to Yg = 30 mag arcsec™




.

~ 10’ Mg each

GBT ch335 (124.6 kms)

0.0031 0.0092 0.021 0.046 0.095 0.19 0.39 0.78 1.6

No optical counterpart to Pg = 30 mag arcsec™




POSSIBLE ORIGINS

« (Galactic fountain

» Not detectable by these observations
» Cold accretion along dark matter filaments
» Small satellite dark-matter halos (ACDM)
* Unlikely, for these observations at least (Chynoweth et al. 2009, 201 |)

* Produced by galaxy interactions



GALAXY INTERACTIONS




O D ACCRETICHS

Density Temperature
Kefres &t gl 2005



COLD ACCRETION SIMULATIONS

log [ Npi]

BEE | Stewart et al. 201 |

16 17 18 19 20 21 22




SO WHICH IS [T7

» Morphology, kinematics tells us nothing
- No obvious Interactions, just nearby companions

» Cold accretion simulations are for MW-size galaxies: Cold
accretion drops off above 10 Mg

» Metallicity could provide a clue! But maybe not?



SUMMARY

- MG IS et

* LSB B-band shows plume to NE

* Exhibits anomalous HI structures with no optical counterparts
» Plume/loop and clouds to SW

B iilic/dle to Interactions!?

» Tracers of cold accretion?

» bven seemingly quiescent galaxies are complex at low N
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