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M3 1| High Velocity Clouds
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Local Group High Velouty Clouds
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The Smith “Galactic” High Velocity Cloud

dist =12.4 £ 1.3 kpc
R=7.6 1.0 kpc
z = -2.2 kpc
Mu > 2 X 10° Mo
Mu+: > 1 x 10° Mo

size > 3 x 1 kpc
No Stars!
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The Smith Cloud accreting onto the Milky Way
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Magellanic Stream
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No Hydrogen in the Milky Way’s Dwarf Galaxies
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L JOURNAL LETTERS, 795:L5 (5pp), 2014 November | SPEKKENS ET AL.
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Neutral Gas in the Local Group

30
THINGS=5x1017
HALOGAS=1x101°

w — —
4y o o,
/ 7 -

)
o
/

S
N
x
=
O
-
<
=
-
O
w
Q

25 |~/

"‘. l | | | \
0
0% 3 00 01 30 00 00 30
RIGHT ASCENSION (J2000)

Braun & Thilker 2004 y Fl. Lockman ASTRON September 2015



GBT study region
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M31-M33 Clouds

J2000 Declination
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M31-M33 Clouds
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GBT Study of M31| HI
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M31-M33 Clouds
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MHIliot = ].4X].O6 \Yfo

M31-M33 Cloud HI Mass vs Corrected Radius
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Spekkens et al. 2014

I MW dsphs
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Spekkens et al. 2014
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M3 1| North




M31-M33 Cloud Kinematics
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M31-M33 Interaction?
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M31-M33 Interaction?
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M31-M33 Interaction?
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Table 4. Comparison of an M31-M33 Cloud with Dwarf Galaxies

Object 1., FWHM My M,
(kpe) (kms™!) (M) (Mg)
(1) (2) (3) (4) (5)

Cloud 6 : 3.9 x 10° —
Leo P 9.5 x 10° 5.7 x 10°
Leo T - 2.8 x 10° 1.4 x 10°

And XII — 3.1 x 10*

My, Mgyn References
(I\I 0 )
(6) (7) (8)

— 2.2 x10°% 1
—94 3.6 x107 2.3.4
—8.0 1.1 x107 5,6,7,8
—6.4 2.8 x10° 9,10

References. — (1) This Work; (2) Bernstein-Cooper et al. (2014); (3) Adams et al. (2013); (4)
McQuinn et al. (2013); (5) Ryan-Weber et al. (2008); (6) Simon & Geha (2007); (7) Faerman et al.
(2013); (8) de Jong et al. (2008); (9) Collins et al. (2010); (10) McConnachie (2012)

Wolfe, Lockman & Pisano 2015,

Fl. Lockman ASTRON September 2015




Table 5.

Comparison M31-M33 Clouds with HVCs

Object I /9 FWHM My Mgyn References
(kpe) (kms!) (Mg) (Mg)
(1) (2) (3) (4) (5) (6)
M31-M33 Clouds  0.75 27 1.2 x 10° 1.4 x 10° 1
M31 HVC 0.52 26 47 x 10° 8.8 x 107 2, 3
UCHVC 1.16 23 1.2 x 10° 1.5 x 10° 4

Westmeier et al. 2005,2008; Adams et al. 2013

Wolfe, Lockman & Pisano 2015,

Fl. Lockman ASTRON September 2015



The Smith Cloud at 750 kpc
and M31-M33 Cloud 6
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M3 1| Massive Gaseous Halo

>3x10? Mo at R<60 kpc
Lehner, Howk, Wakker (2015)
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Loose gas in the Local Group

High Velocity Clouds
Remnants of Interaction
Inter-Group Gas!
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