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Thermodynamic Equilibrium

Maxwell-Boltzmann
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Two-level Atom




Two-level Atom

spontaneous emission

probability = A, s~1



Two-level Atom

absorption
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Two-level Atom

stimulated emission

probability = B,; u, s~ 1



Thermodynamic Equilibrium
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Radiation Transfer Equation
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Radiation Transfer Equation
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Absorption only:
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where Ty — / o, dx = optical depth



Radiation Transfer Equation
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Solar Properties

Ds = 1AU = 1.5 X 108km
Mg = 2.0 X 103 kg

Ry = 7.0 X 10° km

pe = 1400 kg/m?

Lo = 3.8 X 1026W

Te = 5800 K

lo = 4.5 X 107 yr



Free-Fall Time
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Free-Fall Time
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Hydrostatic Equilibrium

Q r + 8r,P + 6P
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