Physics 427                                                                                               Problem Assignment #14
Introduction to Astrophysics                                            Due:  Wednesday, December 10, 2008


THE  SAHA  EQUATION


(1) Determine the fraction of helium which is in the neutral ionization state, singly ionized and 
      doubly ionized as a function of temperature for a temperature range of 8000 K 30000 K 
      in an atmosphere where Pe = 1.0 dyn cm-2, i.e., find NHeI /NHe, NHeII /NHe, and NHeIII /NHe over
      this temperature range.  Plot your results as three separate curves on a single graph.
 

(2) Based on your results in part (1) answer the questions which follow.  For Pe = 1.0 dyn cm-2 :
         (a) below approximately what temperature is virtually all (>99%) helium neutral?
         (b) in approximately what temperature range is virtually all (>99%) helium singly ionized?
         (c) above approximately what temperature is virtually all (>99%) helium doubly ionized?
         (d) at approximately what temperature is NHeI /NHe = NHeII /NHe?
         (e) at approximately what temperature is NHeII /NHe = NHeIII /NHe?
 

Given data:  For helium, over this entire temperature range, u1(T) u3(T)  1, u2(T)  2.  Also 
                     I1 = 24.58 eV, I2 = 54.41 eV. 
