Radio Astronomy

B ANE (Radio Astronomy)
e

=E5T (Sheng-Yuan Liu)
PEABERSZFR (ASIAA)

syliu@asiaa.sinica.edu.tw
@M 2:10PM-5:00PM
NCUIoA S4-914/ASIAA Rm716




The Radio Sky
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Galactic Radio Astronomy - SNR

® Observations of supernovae :The Crab

Crab Nebula: a star that died in 1054

RADIO OPTICAL XRAY




Galactic Radio Astronomy - SNR

® Observations of supernovae : Cassiopeia A (Cas A)

Cassiopeia A: a star that died in ~1700
RADIO INFRARED OPTICAL XRAY




Galactic Radio Astronomy - HIl Regions

® (Observational Results:

Fig. 2.3. The 23-GHz radio continuum contours, in units of main-beam brightness temperature, on ai
optical photo in He and [NII] of NGC 1976 (Orion A, M42), below, and NGC 1982 (M43), above. Th
angular resolution is 427, which at the distance of Orion A, corresponds to a linear resolution o
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® Observational Results:

Galactic Radio Astronomy - HIl Regions
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Galactic Radio Astronomy - HIl Regions

® Observational Results:

Orion Nebula
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Fig. 2.2. Spectral flux density of the Orion Nebula plotted against frequency. The shaded regions mark
the optically thick and thin regions of the spectrum. (Reprinted with permission by Gordon and Breach
Science Publishers from: Terzian, Y. and Parrish A., Astrophysical Letters. Vol. 5(1970), pp. 261.




Galactic Radio Astronomy - HIl Regions

® Emission Mechanism - Bremsstrahlung Radiation
® single charge

radiation spectral energy distribution for single electron
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Galactic Radio Astronomy - HIl Regions

® Observational Reality | : Morphology and Lifetime
® Morphology
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® |ifetime for UC HII regions

® observationally estimated |e5 yrs v.s. expected le4 yrs
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Galactic Radio Astronomy - HIl Regions

® Observational Results:
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Fig. 2.4. Open circles mark obscrvations of the integrated flux from the HII region W3 Main. Solid line:
bremsstrahlung emission; dashed line: thermal emission from dust. (Malkamiki et al., 1979).




Radio Astronomy -
Line Emission

® Line Emission Mechanism : consider two-level system with
only radiative processes




Radio Astronomy -
Line Emission

® Line Emission Mechanism : consider two-level system with
only radiative processes

® macroscopic

dE.(v) = hl/onuAume(l/)dV%dydt
dE,(v) = hvonlBlu%Iygba(V)dngudt
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Radio Astronomy -
Line Emission

® Line Emission Mechanism : consider two-level system with
only radiative processes
® microscopic

I = /Iygb(y)du /gb(v)dy =1
U =4nl/c
® if equilibrium - ~
Nu Ay + Ny ByU = nyBiuU
® if (local) thermodynamical equilibrium
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Radio Astronomy -
Line Emission
® Molecular Line Emission Mechanism : consider two-level
system with only radiative processes
® A quick look of Einstein A
® check the simple electric diplot case

d(t) = e x(t) = e xg cos(wt)

P(t) = ge iﬁ,f)
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® What about magnetic dipole transitions?
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Radio Astronomy -
Line Emission
® [ine Emission Mechanism :
® |n general

® multi-level

® not only radiative, but also collosional, etc processes
® non-LTE

® but still,
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