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Lecture 3 

• About solar interior 

• Radiation transport 

• Effective (Rosseland) opacity 

• Nuclear burning 

• # of neutrinos 
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Summary of previous lecture 

• Long-term solar variability 

– Grant minima/maxima 

– Total solar irradiance 

• Spectral irradiance 

– Black body, gray body 

• Internal structure of the Sun 

– Y-dependence 

– Intensity & radiation transport 
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Conversion of spectral 

distribution function 
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Dimensional analysis 
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What was this law called? 

A. Fokker-Planck law 

B. Rayleigh-Benard law 

C. Rayleigh-Wien law 

D. Rayleigh-Jeans law 

E. Wien law 
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Internal structure of the Sun 

• No way to look into the Sun, except… 

• Seeing deeper 
– Different wavelengths 

– Ca, Fe lines (slightly higher up) 

– infrared (slightly deeper) 

• Helioseismology 

• Neutrinos 

• Theory (depends on Y and mixing length) 
– X+Y+Z=1 
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Dependence on Y 

• Solve time-dependent stellar structure eqns 

• Produce more Y via burning of X 

 

R and L grow (faint sun paradox) 



Significance of Z 

• Affects the opacity 

• Affects so-called CNO energy generation 

• Through 12C and 14N 

• Constrained observationally 

• Produced in SNe of earlier generations 



More on intensity 
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Related to homework 



Radiation 
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Assume that source function given by just the 

Planck (or Kirchhoff-Planck) function 



Approximate solution 
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Interested in flux 
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Angular integration 
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Interested in flux 
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Frequency integration  
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Rosseland mean opacity 
Write as 
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which defines the so-called Rosseland mean opacity 
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Auxiliary formulae 
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