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Earlier, in Episode I...
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Cosmic ray propagation

Diffusion-loss equation
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Outline

1 Galactic structure
The Interstellar Medium (ISM)
Electromagnetic field

2 Observational evidence
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The Interstellar Medium (ISM)
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The Interstellar Medium (ISM)
Electromagnetic field

Gas density

Pressure

∇P = −ρ∇φ

Hot spherical halo

Angular momentum

Vtg/R = −∇φ

Cold rotating disk
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The Interstellar Medium (ISM)
Electromagnetic field

Pressure from dark matter annihilation?

Wechakama & Ascasibar (2011)
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https://ui.adsabs.harvard.edu/#abs/2011MNRAS.413.1991W/abstract


Galactic structure
Observational evidence

The Interstellar Medium (ISM)
Electromagnetic field

Pressure from dark matter annihilation?

1st Thai-CTA Workshop Astrophysical background (II)



Galactic structure
Observational evidence

The Interstellar Medium (ISM)
Electromagnetic field

Constraints on the dark matter halo

Wechakama & Ascasibar (2014)
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https://ui.adsabs.harvard.edu/#abs/2014MNRAS.439..566W/abstract
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The Interstellar Medium (ISM)
Electromagnetic field

Gas temperature

Sutherland & Dopita (1993)

Mathis et al. (1983)
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http://adsabs.harvard.edu/abs/1993ApJS...88..253S
http://adsabs.harvard.edu/abs/1983A%26A...128..212M
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The Interstellar Medium (ISM)
Electromagnetic field

Heating from dark matter annihilation?

Ascasibar (2007) Iwanus et al. (2019)
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https://ui.adsabs.harvard.edu/#abs/2007A&A...462L..65A/abstract
https://arxiv.org/abs/1902.02437
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The Interstellar Medium (ISM)
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The multi-phase ISM
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The Interstellar Medium (ISM)
Electromagnetic field

The multi-phase ISM

Phase fv fm h (pc) T (K) n (cm−3)

Molecular clouds 1 % 22 % 80 15 > 100

Cold neutral medium 3 % 30 % 150 70 30

Warm neutral medium 20 % 35 % 400 8000 1

Warm ionised medium 30 % 10 % 1000 8000 1

HII regions 1 % 1 % 70 8000 > 100

Hot ionised medium 45 % 2 % > 1000 > 105 < 0,01
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Electromagnetic field
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The Interstellar Medium (ISM)
Electromagnetic field

Interstellar radiation field (ISRF)

Mathis et al. (1983)
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http://adsabs.harvard.edu/abs/1983A%26A...128..212M
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The Interstellar Medium (ISM)
Electromagnetic field

Stars

Finkbeiner (2012)
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http://adsabs.harvard.edu/abs/2012Natur.490...24F
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The Interstellar Medium (ISM)
Electromagnetic field

Dust absorption

Schlegel et al. (1998), obtained from LAMBDA
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http://adsabs.harvard.edu/abs/1998ApJ...500..525S
http://lambda.gsfc.nasa.gov/product/foreground/f_images.cfm
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Dust emission
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The Interstellar Medium (ISM)
Electromagnetic field

Magnetic field

Signatures

Zeeman efect

Faraday rotation

Synchrotron emission

intensity
polarisation

Polarisation

by dust absorption
of dust emission
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The Interstellar Medium (ISM)
Electromagnetic field

Magnetic field

Van Eck et al. (2011)

1st Thai-CTA Workshop Astrophysical background (II)

http://adsabs.harvard.edu/abs/2011ApJ...728...97V
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Gamma rays
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Gamma rays

Charles et al. (2016)
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https://arxiv.org/abs/1605.02016
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Synchrotron radiation
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Synchrotron radiation
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Cosmic rays
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Nucleons

Adriani et al. (2011) Adriani et al. (2009a)

1st Thai-CTA Workshop Astrophysical background (II)

http://adsabs.harvard.edu/abs/2011Sci...332...69A
http://adsabs.harvard.edu/abs/2009PhRvL.102e1101A
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Leptons (e+ + e−)

https://www.mpi-hd.mpg.de/hfm/HESS/pages/home/som/2017/09/
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https://www.mpi-hd.mpg.de/hfm/HESS/pages/home/som/2017/09/
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Positrons

Adriani et al. (2009b)

Knödlseder et al. (2005)
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http://adsabs.harvard.edu/abs/2009Natur.458..607A
http://adsabs.harvard.edu/abs/2005A%26A...441..513K
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Positrons

Adriani et al. (2009b)

Weidenspointner et al. (2008)
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http://adsabs.harvard.edu/abs/2009Natur.458..607A
http://adsabs.harvard.edu/abs/2008Natur.451..159W
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Multi-messenger constraints

Wechakama & Ascasibar (2014)
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https://ui.adsabs.harvard.edu/#abs/2014MNRAS.439..566W/abstract
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Multi-messenger Astrophysics
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Conclusion?

Have fun!
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