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[T]he larger one’s ighorance,
the stronger the magnetic field.

L. Woltjer
“Remarks on the galactic magnetic field”
in the Proceedings of IAU Symposium 31






de Avillez and
Breitschwerdt (2005)

* Influence gas dynamics

* Provide source of pressure

* Accelerate and distribute cosmic rays



Magnetic fields in spiral galaxies are
~10uG and well-ordered.

See Rainer Beck’s talk for
more information

B, = 15-21 pG

B,=6uG




o-w dynamos amplify magnetic fields
in spiral galaxies.
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Low mass galaxies are low metallicity.
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Their shallow potential wells
are more easily disrupted.

They rotate more as solid bodies
leading to less shear.
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The galaxies in this talk are not “classical”

dwarfs, but are still low mass.

M, (mag arcsec

" Tolstoy+2009

See Chyzy+ 2011
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How do we measure magnetic fields
in low mass galaxies?

What role do magnetic fields play
in the ISM of low mass galaxies?

How do low mass galaxies
generate ordered magnetic fields?



What role do magnetic fields play
in the ISM of low mass galaxies?

How do low mass galaxies
generate ordered magnetic fields?
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Synchrotron emission gives

magnetic field strength and structure.

Intensity Polarization
l-a a
synch lN B /
* geometry
* cosmic rays angle + ~90°

* frequency
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Magnetic field structure measurements can
be affected by observational biases.
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How do we measure magnetic fields
in low mass galaxies?

How do low mass galaxies
generate ordered magnetic fields?




Martin+ (2002)

NGC 1569
HI Disk

Martin et al. (2002)
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NGC 4214 has also a strong magnetic field.
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Magnetic field pressures are similar to the
pressures of other ISM components.

NGC 1569
Gravity

Hot Gas
Magnetic Field

NGC4214
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Magnetic field and gravitational pressures from Kepley+ 2010, 2011.
Hot gas pressures from Ott+ 2005.



How do we measure magnetic fields
in low mass galaxies?

What role do magnetic fields play
in the ISM of low mass galaxies?




NGC 1569’s magnetic field structure is
shaped by its starburst-driven outflow.
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Starburst99 (Leitherer+99)
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LMC
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Interactions
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Magnetic field structure in most other low
mass galaxies is shaped by local processes.

Star Formation
+ interactions?

Chyzy+ 2000

Muhle+ 2005, Johnson+ 2012 Rich+ 2012 found faint
found interacting HI cloud. interacting companion.
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The EVLA & GBT are posed to revolutionize
observations of magnetic fields.

| 100 MHz VLA

+ many more channels!

I 400 MHz Spectrometer

Plus stay tuned for the Square Kilometer Array!



We can measure the magnetic field
properties of low mass galaxies
using synchrotron emission.

Magnetic fields do not dominate
the ISM of low mass galaxies.

Ordered magnetic fields in low
mass galaxies may result from
mostly local processes.
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