19 - REVIEW OF RADIATION MECHANISMS
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) MORE BELOW!

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

Absorption/Thermal Emission

Free-free (continuum) ( “Bremsstrahlung”) Emission/Absorption
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Charged Particle in a Magnetic Field
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For y=1 Cyclotron Radiation — circularly polarized

For y>>1 Synchrotron Radiation — linearly polarized with E( photons) L é( field)
For a power-law particle energy distribution, Fyecv™®
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Inverse-Compton
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Note: The inverse —Compton scattering can take place in a thermal gas or a non-thermal
gas. If a synchrotron-emitting plasma has a high enough density of photons and electrons,
then the synchrotron-emitting photons can inverse Compton scatter other photons nearby,
This is called synchrotron self-Compton scattering (SSC). (An analogous process to free-
free absorption, synchrotron self-absorption (SSA) can also occur).



