7 - ATOMIC PROCESSES
Atomic processes can be:

1. Scattering
2. Absorption/Thermal Emission

They may also be:

A. Line processes
B. Continuum processes
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During the scattering process, the frequencies may change a little:
Lines = widths of energy levels
Continuum = Thomson scattering (recoil of electron)

Generally, we will assume isotropic scattering, although the results won’t change much
when this condition is relaxed.

Absorption/Thermal Emission
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Bound-Bound & Bound-Free Processes
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Molecular Processes: rotational, vibrational, electronic

‘\

rotational

vibrational

These can produce very complex emission and absorption bands

SOLAR ATLAS (after Delbouille et al.,
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The solar spectrum, showing the effects of telluric O, absorption.
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Emission Coefficient (j/l, Jv j)

Jy - Energy (erg) at frequency v per gram per second per Hz per ster

i
dE, = j,dmdtdvdw

= j, (pdAdz)dtdvde

rd

j, =i+ jM  scattering + thermal
dz 1
energy scattered into the beam from another direction

Extinction Coefficient

i? dE, < E, (incident)-( path length)- p
Y dE, =k, (1,dAcosOdwdtdv)-(dzsec)p
= k,I,pdAdzdwdtdv

(units of k, are m*/(kg Hz))

L

and dE = pdAdzdwdtJ: kI, dv

(units of k are m*/kg )

ky = 0y + Ky scattering + thermal



