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Radiation Transfer Equation

𝛼C = 𝜌𝜅C (𝜅 = opacity)

absorption	processes

emission
processes			e.g.		
𝑛%𝐴%)𝐸)%/4𝜋

𝛼C = 𝑛𝜎C (𝜎 = cross section)



Radiation Transfer Equation

Absorption only:

where =  optical depth

ß

𝜏 = 1
⇒ 𝑥 = mean	free	path

𝐿 ~ 1/𝛼



Radiation Transfer Equation

Emission only:

𝐼C ≈ ∫ 𝑗C 𝑑𝑥

~ 𝑗C 𝐿
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photosphere:
temperature 
decreases
with height

t = 1        
L =1/aß

surface
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Solar Properties

D¤ =  1 AU  =  1.5 × 108 km

M¤ =  2.0 × 1030 kg

R¤ =  7.0 × 105 km

ρ¤ =  1400 kg/m3

L¤ =  3.8 × 1026 W

T¤ =  5800 K

t¤ =  4.5 × 109 yr



Free-Fall Time
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Free-Fall Time
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Hydrostatic Equilibrium
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