 SEQ CHAPTER \h \r 1Physics 428
Problem Assignment #8
Introduction to Astrophysics
Due: Monday, March 31, 2008
The Reversing Layer (Schuster-Schwarzchild) Model

Determine the column density of sodium atoms [cm-1] above the solar photosphere given the following data:ADVANCE \d 3
	Lines [Å]
	Transition
	f-value
	Solar Wλ [Å]

	λ5889 (“D2”)
	32S1/2 - 32P1/2
	0.66
	0.70

	λ5896 (“D1”)
	32S1/2 - 32P3/2
	0.33
	0.56

	λ3302
	32S1/2 - 42P1/2
	0.010
	0.065

	λ3304
	32S1/2 - 42P3/2
	0.0041
	0.050

	Constants:
e = 4.803 × 10-10 esu

m = 9.110 × 10-28 g

c = 2.998 × 1010 cm/s
	M = 23 amu,  (1 amu = 1.660 × 10-24 g)

T = 5750 K

k = 1.381 × 10-16 erg/K

See theoretical curve of growth on next page.


Procedure:ADVANCE \d 3
(1)  Compute α and, for each line, ΔνD and X0/N,
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(2)  Plot log (Wλ/λ) versus log (X0/N) on transparent paper, then slide your plot horizontally on the theoretical 
       curve of growth on the next page until the best possible fit is obtained.  The horizontal shift is Log N.

(3)  To get the column density of sodium atoms [cm-2] from the given Na I line data apply the Saha equation:  
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Where


Nq+1  is the number of atoms per cubic centimeter in the (q+1)th ionization state,


Nq  is the number of atoms per cubic centimeter in the qth ionization state,

Ne  is the number of free electrons per cubic centimeter,

uq+1  is the partition function of the (q+1)th ionization state,

uq  is the partition function of the qth ionization state,

Iq  is the ionization energy of the (q+1)th ionization state with respect to the ground level of the qth


ionization state.

Assume that I1 = 5.11 eV,   Pe = 19.95 dyn/cm2,  2u1(T)/u0(T) = 1.00.

(4)  Also find the mass of sodium above the solar photosphere [g cm-2].

Theoretical Curve of Growth
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