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Where does the Galaxy go
when its hungry?

Choices:Choices:
•• Use up its disk gasUse up its disk gas
•• Accrete materialAccrete material

from the halofrom the halo



Where does the Galaxy go
when its hungry?

Choices
• Uses up its disk gas
• Accretes material from the halo

• Stellar evidence indicates the latter continues
over ~ 7 Gyr (e.g. Chiappini, Matteucci, & Gratton 1997;
Chiappini, Matteucci, & Romano 2001; Kotoneva et al. 2002)



One source of fuel...



Grcevich & Putman 2007



Sculptor

Carignan (1999)



Fornax at V ~ 53 km/s



Carina at V ~ 224 km/s

Bouchard
et al.
(2005)



Leo T

Grcevich & Putman 2007



Dwarf Galaxies

• Even with very large gas fractions, they
have only only brought in 5-50 million
solar masses of star formation fuel

• Transition dwarfs at > 100 kpc?
• Where is the continuous fuel for billions of

years?



Other feeding mechanisms….

• Thermal
instabilities in the
hot halo forming
cool pressure
supported halo
clouds (e.g., Burkert &
Lin 2000; Maller & Bullock
2004; Sommer-Larsen
2006)



Kaufmann et al. 2006

Sommer-Larsen 2006



Numerous clouds of
unknown origin out there

T. Westmeier (LAB data)



Evidence for the diffuse halo to
at least the Magellanic Clouds

(~55 kpc)



O VI and OVII results

e.g., Sembach
et al. 2003;
Williams et al.
2006; Fang et
al. 2007



How do the observed
and simulated clouds
compare? (Peek, Putman
& Sommer-Larsen 2007)





Flux and Velocity of Clouds
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Radius vs. True Velocity



Galactic Fuel
• Overall agreement between HVCs and the

condensed halo clouds, but only ~ 0.2 Mo/yr
today

• Possible discriminant between condensed
clouds and satellite debris

• Dwarf galaxies could bring in a similar rate,
but only for about 0.5 Gyr

• More fuel somewhere?



Intergalactic
HII Regions

Werk et al. (2007)

ESO 481-G017
D ~ 55 Mpc

NGC 1533
D ~ 21 Mpc

HCG 16
D ~ 50 Mpc



Intergalactic HII Regions

NGC 1533

NGC 2782

NGC 4388

• Often found in
relatively low
HI column density gas

• FWHM 45 - 70 pc
(OB Association)
•  37 < Log LHα <  38
• 20 - 60 kpc from
nearest galaxy
• Ages: 3 - 10 Myrs
•  3 - 25 OV stars
• 600 - 7000 M

• No Obvious Older
Population

Ryan-Weber et
al. 2004;
Oosterloo & van
Gorkom 2005 ;
Smith et al.



Stellar Populations
(Werk et al. 2007)

NGC 1533’s Intergalactic HII Regions

3 bands: F250W, F555W, and F814W



Comparison with Galactic
Open Clusters

Galactic Open Clusters
(Lata et al. sample < 10 Myrs)
• Masses 25 - 4 x 104 M   
• -9.0 <   Mv < -4.5
• 0 <V-I < -0.27

NGC 6611

HII Region components and 
field objects: 
•  Masses < ~ 500 M

•- -7.7 < Mv < -3.8
•  0.4 < V-I < -0.90 (mean ~-0.1)

F10



Evolution and Ultimate Fate

Noise is gaussian (no older population detected)

Dissolving?



Intergalactic HII Regions
• Star formation without the influence of

previous stellar feedback
• 600-7000 Mo clusters, 4-7 Myr old that are

very similar to Galactic OB associations
– Fundamental star formation properties on scales

of 10’s of parsecs despite environment differences
• Impact at higher redshift?


