Physics 427                                                                                            Problem Assignment #13
Introduction to Astrophysics                                           Due:  Wednesday, December 3, 2008


APPLYING  THE  BOLTZMANN  EQUATION


        1.
(a)  Use the Boltzmann equation to determine and plot the relative numbers of  
                  hydrogen atoms in the nth state of excitation and the ground state, i.e.,plot
                  log (Nn /N1) for n =  2, 3, and 4 for temperatures ranging from 4,000 K to 30,000K.  
                  (Plot all three curves in the same figure for purposes of comparison.)
 
       
(b)  The Balmer absorption lines are much stronger in spectral type A0 (T = 10,800 K) 
                  than in spectral type B0 (T = 30,000 K).  What is the value of 
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      Why do you suppose that the Balmer lines are stronger in type A0 than in type B0?
 
                        [The statistical weight of the nth level in H is gn = 2n2.  With respect to the ground 
                  state the excitation energies in eV of the excited H levels are approximately 
                  χn = 13.603 (1-1/n2).]
            
              2.
Assuming that the partition function is given by the expression
 u(T) = Σ pj gj e-χj /kT,
            and that
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            where θ = 5040/T, compute the partition function for H to an accuracy of 1 part in105 for

Pe = 100 dyn cm-2 and T = 10,000 K and 20,000 K.
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