UNIVERSITY OF CALIFORNIA, SANTA BARBARA
Department of Physics

Physics 233 Study Guide Winter 2014

We have covered the following material: Draine: ch 1 - 10, 13 - 19, 21 - 24, 27, 29 - 32,
34 and Osterbrock: ch 1 - 5. [ recommend you look over the section headers and figures
and review all homework problems. I hope you take away from this class an understanding
of the following concepts:

Why diffuse plasmas are generally not in local thermodynamic equilibrium.
What the spectrum of a diffuse plasma look like.

What the principle cooling processes are in a diffuse gas. [Note, the answer depends
on its temperature.|

How the level populations determined in a collisionally excicted gas. [Know the law of
mass action, the princple of detailed balance, and the definition of the critical density.

How the level populations determined in a photoionized gas.

The equations that describe photoionization equilibrium, the derivation of the Strom-
gren radius, the conditions required for Case B or Case A recombination, and the
definition of the ionization parameter.

How we calculate the equilibrium temperture of each of the following: HII regions, HI
regions, molecular clouds, and dust grains.

Know what determines the Energy levels in atoms, ions, and molecules, the rules
for bound-bound transitions, and the processes describing bound-free and free-bound
transitions.

Be able to write down the Equation of radiative transfer and solve it for simple cases.
Understand the difference between specific intensity, flux, and radiation pressure.

Be familiar with the observed properties of interstellar dust and the inferred sizes and
composition of the grains. Know how to apply corrections for reddening and extinction
to observed spectra.

Know what factors determine whether the interstellar medium in a galaxy can support
multiple gas phases.

Know how molecular hydrogen is formed and destroyed.

Know why (and how) the CO molecular can be used to estimate the molecular gas
mass in galaxies.



e Know when (and how) spectral lines from molecules can be used as a thermometer to
estimate the gas temperature.
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