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Earlier, in Episode

Penetrates Earth's

Atmosphere?
Radiation Type Radio Microwave Infrared Visible Ultraviolet  X-ray Gamma ray
wavelength (m) 107° 107° 0.5%10°° 107" 107" 10742

10’
Approximate Scale 1
of wavelength m

Buildings Humans  Butterflies Needle Point Protozoans Molecules Atoms  Atomic Nuclei

Frequency (Hz)
10* 10° 10 10° 10'° 10"° 10°
Temperature of
objects at which _ | |
this radiation is the 1 i | ))
most intense T I
wavelength emitted 1K 100 K 10,000 K 10,000,000 K
—272°C -173°C 9,727 °C ~10,000,000 °C
hc hc

mp (14 km/s)?
2

3
5
LeV ~ h(10° GHz) ~ 50 e 5k (8000 K)
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Cosmic ray propagation

Diffusion-loss equation

Z4(%,7) =V [KEZNVEE, )] + & [bENLE )] + Q)

Interstellar medium (ISM) ———

@ Density

e Light (ISRF)
@ Magnetic field

@ Temperature

@ lonisation
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Outline

@ Galactic structure
@ The Interstellar Medium (ISM)
o Electromagnetic field

@ Observational evidence
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Galactic structure The Interstellar Medium (ISM)

The Interstellar Medium (ISM)
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Galactic structure The Interstellar Medium (ISM)
Electromagnetic field

Gas density

Angular momentum

Hot spherical halo Cold rotating disk
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Galactic structure

The Interstellar Medium (ISM)
Electromagnetic field

Pressure from dark matter annihilation?
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https://ui.adsabs.harvard.edu/#abs/2011MNRAS.413.1991W/abstract

Galactic structure The Interstellar Medium (ISM)
Electromagnetic field

Pressure from dark matter annihilation?
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Galactic structure The Interstellar Medium (ISM)
Electromagnetic field

dark matter halo

Upper limit for the slope of DM profile (a)
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https://ui.adsabs.harvard.edu/#abs/2014MNRAS.439..566W/abstract

Galactic structure The Interstellar Medium (ISM)
Electromagnetic field

Gas temperature
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http://adsabs.harvard.edu/abs/1993ApJS...88..253S
http://adsabs.harvard.edu/abs/1983A%26A...128..212M

Galactic structure

The Interstellar Medium (ISM)
Electromagnetic field

Heating from dark matter annihilation?

Ascasibar (2007)
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https://ui.adsabs.harvard.edu/#abs/2007A&A...462L..65A/abstract
https://arxiv.org/abs/1902.02437

Galactic structure The Interstellar Medium (ISM)
Electromagnetic field

The multi-phase ISM
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Galactic structure The Interstellar Medium (ISM)
Electromagnetic field

The multi-phase ISM

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
HIl regions 1% 1% 70 8000 > 100
Hot ionised medium 45% 2% >1000 > 10° < 0,01
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Electromagnetic field
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Galactic structure The Interstellar Medium (ISM)
Electromagnetic field

Interstellar radiation field (ISRF)
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http://adsabs.harvard.edu/abs/1983A%26A...128..212M

Galactic structure The Interstellar Medium (ISM)
Electromagnetic field

Stars

GALACTIC PORTRAIT

This artist’s impression, based on the latest
data from telescopes and simulations, shows.
lme Milky Way wiewed tram outside the Galaxy.

Finkbeiner (2012)
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http://adsabs.harvard.edu/abs/2012Natur.490...24F

Galactic structure 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

Galactic structure The Interstellar Medium (ISM)
Observational evidence Electromagpnetic field

Dust emission

Planck Early Release Compact Source Catalogue

=

Galactic sources ~Extra galactic sources
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Galactic structure The Interstellar Medium (ISM)
Electromagnetic field

Magnetic field

Coherent
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Ordered
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The Interstellar Medium (ISM)
Electromagnetic field

Galactic structure

Magnetic field

outer Galaxy
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Van Eck et al. (2011)
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http://adsabs.harvard.edu/abs/2011ApJ...728...97V

Observational evidence

Observational evidence
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Observational evidence

Gamma rays
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Observational evidence

Gamma rays

Charles et al. (2016)

I.\I\V Halo: Ackermann+ (2013)
MW Center: Gomez-Vargas+ (2013)
dSphs: Ackermann+ (2015)
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https://arxiv.org/abs/1605.02016

Observational evidence

Synchrotron radiation

Jodrell-Bank 250-feet 4 Effelsberg 100-m 4 Parkes 64-m
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Observational evidence

Synchrotron radiation
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brightness temperature (LK)
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Observational evidence

Cosmic rays
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Observational evidence

Nucleons
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http://adsabs.harvard.edu/abs/2011Sci...332...69A
http://adsabs.harvard.edu/abs/2009PhRvL.102e1101A

Observational evidence

Leptons (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/

Observational evidence

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

Observational evidence

Positrons
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http://adsabs.harvard.edu/abs/2009Natur.458..607A
http://adsabs.harvard.edu/abs/2008Natur.451..159W

Observational evidence

Multi-messenger constraints
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https://ui.adsabs.harvard.edu/#abs/2014MNRAS.439..566W/abstract

Observational evidence

Multi-messenger Astrophysics

Synchrotron Haslan 408 Miz
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Observational evidence

Conclusion?

Have fun!

1st Thai-CTA Workshop Astrophysical background (1)



	Galactic structure
	The Interstellar Medium (ISM)
	Electromagnetic field

	Observational evidence

