Stellar Structure, Handout 6A

Nuclear reaction rates
Schematic plot of the dependence of the main nuclear fusion 
energy production mechanisms on temperature. The pp chain dominates in the Sun, at a central temperature of about 1.5(107 K.
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Note that the density dependence of H-burning reactions (pp, CNO) is different from that for the He-burning reaction (triple-alpha): 

The H-burning reactions all involve two-body interactions, so the reaction rate per unit volume is proportional to the square of the density; dividing by the density to obtain the reaction rate per unit mass, ε, means that ε is proportional to the density, ε ( ρ.  

The He-burning reaction effectively involves three bodies, so the reaction rate per unit volume is now proportional to the cube of the density; dividing by the density to obtain the reaction rate per unit mass means that ε is now proportional to the square of the density, ε ( ρ2.  
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