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• Surveys

• spatial distribution of radio 
emission

• smooth or discrete

• spectral distribution of radio 
emission

• observation bias intensity v.s. 
resolution

The Radio Sky
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• Observations of supernovae : The Crab

Galactic Radio Astronomy - SNR
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• Observations of supernovae : Cassiopeia A (Cas A)

Galactic Radio Astronomy - SNR

4



• Observational Results:

Galactic Radio Astronomy - HII Regions
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• Observational Results:

Galactic Radio Astronomy - HII Regions
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• Observational Results:

Galactic Radio Astronomy - HII Regions
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• Emission Mechanism - Bremsstrahlung Radiation

• single charge

Galactic Radio Astronomy - HII Regions
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• Observational Reality I : Morphology and Lifetime

• Morphology

• Lifetime for UC HII regions

• observationally estimated 1e5 yrs v.s. expected 1e4 yrs

Galactic Radio Astronomy - HII Regions
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• Observational Results:

Galactic Radio Astronomy - HII Regions
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• Line Emission Mechanism : consider two-level system with 
only radiative processes
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• Line Emission Mechanism : consider two-level system with 
only radiative processes

• macroscopic

dEe(ν) + dEs(ν) − dEa(ν) = dIνdΩdσdνdt
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• Line Emission Mechanism : consider two-level system with 
only radiative processes

• microscopic

• if equilibrium

• if (local) thermodynamical equilibrium

• from the above two

• from the above two
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Ū =
Aul

gl

gu
e

hν0

kT Blu − Bul
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• Molecular Line Emission Mechanism : consider two-level 
system with only radiative processes

• A quick look of Einstein A

• check the simple electric diplot case

• What about magnetic dipole transitions?
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• Line Emission Mechanism : 

• In general

• multi-level

• not only radiative, but also collosional, etc processes

• non-LTE

• but still,

• for equilibrium
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