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Galaxy formation

baryons flow into the
DM halos and form
galaxies

galaxies merge into
larger galaxies
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Deeper WSRT observations: Halogas project

Heald, Oosterloo, Fraternali, Sancisi, Rand, Serra, Jozsa, Gentile,
Juette & Walterbos, 2011, A&A, 526, 118
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The HALOGAS prOjeCt (Heald et al. 2011, A&A, 526, 118)

Will provide a large database of the deepest available HI
observations of nearby galaxies - complementary to THINGS
(HALOGAS strength is detecting faint diffuse emission; THINGS

strength is small-scale structure) example: NGC 925
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M81/M82/NGC3077 VLA HI mosaic

.“.

Yun et al. Nature 1994, 372, 530



M81/M82/N3077 VLA Mosaic + GBT survey

Reveals extended low
column density envelope

Hlis a superb tracer of
the direct environment



NGC 5033 warped outer disk with
structure

Hl much more extended ?

DSS image . WSRT HI image
(Battaglia et al. 2005, A&A,447,49 )



NGC 5033 warped outer disk with
structure

Deep images also show structure in the outer disk

Deep optical image | WSRT HI image
(Martinez-Delgado et al. (Battaglia et al. 2005, A&A,447,49 )
2008, AJ 140, 962 )



NGC 5033 warped outer disk with
structure

UV images show star formation in the outer disk

GALEX UV image ' WSRT HI image
(Thilker et al. 2007, ApJS,173,538) (Battaglia et al. 2005, A&A,447,49 )



M&3 its outer structure 1y HI and UV
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Courtesy Dave Thilker and NASA/JPL-Caltech/VLA/MPIA

See also: Bigiel et al. 2010, ApJ,720,L31
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WARPS .. -

HI WSRT
Martinez-Delgado et al. (2008/09)

LOPSIDEDNESS g

54°50 - =

(=)
Lo
o
i
m - %
S’
2 40— -
o L
3
o
g
© s
'
= 30— —

IIIIIIIIIIIIIIIII
14bhpqm 14hp3m 14bgpm 14bg1m 14hpom

Right Ascension (B1950)




HIWSRT = = S0 LA™ NGC 5907

Martinez-Delgado et al. (2008/09)
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KINEMATIC
LOPSIDEDNESS
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Building galaxies through accretion of satellites

NGC 5907 Artist impression of satellite capture
(F. Ggmez, PhD thesis) X




NGC 6946

Declination (2000.0)
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Deviating velocity (km s~ 1)

NGC 6946 extraplanar gas Boomsma, PhD Thesis 2007
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NGC 6946 HI Boomsma et al. 2008, A&A 490, 555
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Declination (J2000)
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NGC 891 edge-on galaxy: extra-planar gas?

optical near infrared
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NGC 891

all HI Anomalous velocity gas

Oosterloo et al. 2007, Ad 134, 1019
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Deep integrations and low resolution
reveal large low column density structures

To find the subtle HI signatures one needs
to push to column densities of < 10"

NGC 4388

56

40+

26™40° 12"25M50°
R.A. (J2000)

Beam 18" x 90”

—— 2 X 1019
5x 10"
e 10 X 10"



Virgo cluster, a special environment
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Voids: another special environment
geometrically selected (Kreckel et al. 2011 AJ 141:4 and 2012 AJ)

Distance field SDSS footprint

Galaxy image

Density

Density
) [XZ]

[XY]

256 voids found, 60 selected observed with the WSRT



Normal disk galaxies
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Interacting galaxies
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