Outline

 Hand in, go over homework problems 3.2, 3.4
* Opacity

e Scaling relations on the main sequence



Opacity

How can a photon scatter (lose energy or be absorbed)?
e Thomson scattering
e Interaction with an atom

— Bound-bound absorption - electron stays bound
— Bound-free absorption - (electron is ejected = photoionization)

e Free-free absorption — photon absorbed by electron+ion, but electron is
not bound. Different from Thomson scattering since ion can help satisfy
momentum conservation and allow absorption.

e (Free-free emission = bremsstrahlung)
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Opacity

e (Calculation of bound-bound absorption is a huge pain because it
depends on details of atomic structure and varies wildly with energy.

e Bound-free and free-free absorption are approximately described by
Kramer's law k oc p T2, Kramer's law is only an approximation that
holds over a limited range in temperature and density, but is often used
in modeling stellar structure.

 Thomson scattering has a constant cross-section, but we need to know
the number density of free electrons.
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Scaling Relations

Assume P(r) oc r?, same for T(r), M(r), p(r).
Then dP/dr o P/r.

Derive relations under different assumptions for equation of state and
opacity.

dP(r) _—GM(r)p(r) dr(r) —3L(r)k(r)p(r)

dr r’ dr 16nriacT’(r)
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Scaling Relations
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Homework

e For next class:

— Problem 3-5
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