





Auger cosmic-ray directions vs.
AGN locations
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Free electron model of Galaxy,
Cordes & Lazio 2002
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Other colors:
Y-ray pulsars
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Hydrogen fine structure (Griffiths)



Effect of pressure

broadening
(ATNF spectra)

A3 I (supergiant)

Marrow line, |V
low density

A3V (Main
sequence)
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Lompanson of Spectral Lines for Supergiant
& Main Sequence Stars
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Pressure broadening
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Pressure
broadening,
due to Stark effect
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Energy levels of multi-electron atom,
including spin-orbit & Zeeman effects
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oLi vs. ’Li in HD 82943,
ESO VLI, lIsraelian+02
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. NGC 7331, optical,
“ . - * Mortfield & Kupke
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Fig 5.13 (Thornley & Barrb




Leiden/Dwingeloo & IAR HI Surveys; b =0

S00)
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Galactic Longitude
Fig 2.20 (D. Hartmann) 'Galaxies in the Universe' Sparke/Gallagher CUP 2007
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Dwart Stars (Luminosity Glass V)
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X-ray fluorescence
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X-ray fluorescence spectrum,
neutral Fe (Torrejon)
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X-ray fluorescence, multiple elements
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Neutral, 24-ionized, 25-ionized Fe
KX lines; range of ions in stellar wind
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Line profile A. Fabian
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Fig 1 X-ray absorption edges of carbon, nitroge
gen of a composttion typical of'a polymer.

atid oy
A rapid mcrease of the absorption occurs at the

threshold of energy required to excite electrons

from these inner shells.

Koprinarov



Damping
— — = Doppler
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Damping (pressure broadening) vs. Doppler profiles
Carroll & Ostlie
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lllustration of ALMA radio telescope (Chile)



