WLM: Dynamics of an Isolated Dwarf
Irregular Perturbed by the IGM

' (Stripp'ed gas)
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Meet Wolf-Lundmark—Melotte, WLM
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Isolated, no recent mergers

Gas rich, gas mass is 2x stellar mass
Stellar mass: 2 to 4.3 x 107 Solar masses
HI mass: 6-8 x 107 Solar masses
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Isolated, no recent mergers
Gas rich, gas mass is 2x stellar mass

Stellar mass: 2 to 4.3 x 107 Solar masses
HI mass: 6-8 x 107 Solar masses
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Clouds in the opposite direction of proper motion is
Strong evidence for ram pressure stripping due to the
IGM, only the second reported case in the local group

An Illustration of WLM’s Motion through the IGM
Approaching side,
Decrease in gas velocity due to Ram Pressure
acting against rotation

Receding side
Increase in gas velocity Due to Ram Pressure
acting in the direction of rotation

Ram pressure affects the gas in the galaxy asymmetrically




Dynamical Equilibrium and Rotation Curves

Rotation curve of a galaxy at equilibrium
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An Illustration of WLM’s Motion through the IGM
Approaching side,
Decrease in gas velocity due to Ram Pressure
acting against rotation
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Kepley 2007 Receding side
Increase in gas velocity Due to Ram Pressure
acting in the direction of rotation

Asymmetric Rotation curver
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An Illustration of WLM’s Motion through the IGM
Approaching side,
Decrease in gas velocity due to Ram Pressure
acting against rotation

Receding side
Increase in gas velocity Due to Ram Pressure
acting in the direction of rotation

A dynamical center shifted due to Ram pressure?




2 Rotating components?
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PV Spectrum at -0.97 kpc Global PV Diagram
—— Pos = -0.97 kpc
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Multi-Component Gaussian Fit

data moment 0 data moment 1

—— Original data, position

= = Combined fit

—— Comp 1: v=-30.50, 0=5.74, FWHM=13.51, SNR=133.4
Comp 2: v=-14.23, 0=7.04, FWHM=16.57, SNR=298.4
Noise RMS: 0.001
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Unseparated PV diagram Component 1 Component 2

=
o

o
o
|
|
o
oo

|
N
o

N
o

Velocity (km/s)

N
o
e
IS

£

—_ L
£ g
E 2

~ g
= 2
> 0 I

- z
£ s
() &

o g
[0 o

> E
°

o

Column Density NHI (102%atoms/cm™2)
Velocity (km/s)
o
o
(o)}
Column Density NHI (102%atoms/cm™=2)

=]
[N}

N
o
o
=
N
o
o
N

o
o

—~2 =1 o 1 2 -2 -1 0 1 2 ' -2 -1
Position along slice (kpc) Position along slice (kpc) Position along slice (kpc)




Summary

e If the IGM can perturb gas disks of dwarfs, one must be careful with mass estimation
e There are 2 rotating gas components in WLM

e Solid body-like rotation of one of the components can explain the inner steep rise in
WLM'’s rotation curve

e A Program for a close examination of gas rich dwarf dynamics is required,
particularly with future radio observatories such as the SKA

e Hydrodynamical simulations can help understand IGM-gas disk interaction



