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Introduction - free-free emission

* Free electrons and protons in HIl regions
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Credit: Figure - Klein and Fletcher, 2015, Background - NASA, ESA, S. Beckwith (STScl), The Hubble Heritage Team (STScl/AURA)
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Introduction - free-free spectrum
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Credit: Figure - Klein and Fletcher, 2015, Background - NASA, ESA, S. Beckwith (STScl), The Hubble Heritage Team (STScl/AURA)
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Introduction - free-free spectrum
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Whirlpool galaxy (M51, NGC5194)

_Alkaid al2an

r
-

_ Alioth
~

- 'Dubhe

‘Phecda

Merak
Ursa-Major-

Canes Venatici

Image credit: NASA, ESA, S. Beckwith (STScl), The Hubble Heritage Team (STScl/AURA) and Stellarium
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Whirlpool galaxy (M51, NGC5194)

54 MHz 144 MHz 1.37 GHz 4.85 GHz 8.35 GHz
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Convolved to 17arcsec

54 MHz 144 MHz 1.37 GHz 4.85 GHz 8.35 GHz
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Spectral index S, = Syv*
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Spectral index S, = Syv*

Central core
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Spectral index S, = Syv*
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Spectral curvature
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Spectral curvature S IT SIGNIFICANT 24
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Central core

Spectral curvature Corve
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Fitting the free-free absorption model

Synchrotron radiation

including free—free absorption
(Adebahr et al. 2013)
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Fitting the free-free absorption model

Synchrotron radiation

including free—free absorption
(Adebahr et al. 2013)
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Central core
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Summary and conclusion

» Significant spectral curvature in the spiral arms and central region of M51

* Fitting the free-free absorption model to find the emission measure

Next steps

 Explore different absorption models
e Fit the temperature

 Make the same analysis on other galaxies with LBA data, starting with M101
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Fitting the absorbing screen model

Synchrotron power law with an
internal free—free absorbing i .
screen (Tingay & de Kool, 2003
and Kapinska et al. 2017) 14 14
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