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Astronomy 241 Problem Set #3 

Due 8 February 2005, in class 

 

Solo problems: 9.24 and 9.26 in Carroll and Ostlie. 

Team problems: The following two. 

A.  In very hot stars, in which the atmosphere is fully ionized, the dominant source of opacity is 
Thomson scattering, which is independent of wavelength – the atmosphere is gray. Work out the 
structure of such an atmosphere, for a star with 50000 KeT =  and log 4.5g =  (that 

is, 4.5 -210  cm secg =  4 -23.16 10  cm sec= × ), under the following set of assumptions:  

• as well as being gray, the atmosphere is plane parallel, is in thermal equilibrium, and is 
described by the Eddington approximation; 

• the star is made purely of hydrogen; 

• the ideal gas law is the pressure equation of state; that is, radiation pressure is negligible. (This 
assumption is not very good in stars this hot, but the problem is analytically tractable under this 
assumption.) 

By "structure" we mean: solve for pressure, temperature, density and optical depth as functions of 
physical depth, the latter taken to be distance from the photosphere. Plot all of these quantities as 
functions of depth from the photosphere, from -6000 km to 6000 km.  

B. Repeat A, but this time include radiation pressure in the equation of state, so that 
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 This time you’ll have to do a numerical integral, in Mathcad, and plot your results over a wider 
range of depth. Compare the outcome to the result of A.  

Homework teams for this week: 

Team Brahma is David Shepard, Chris Clark, and Ed Hall. 

Team Shiva is Dorothy Bauch, Kevin Flaherty, Rebecca Habas, and Jarron Leisenring. 

Team Vishnu is Russell Knox, Amanda LaPage, Grant Tremblay, and James Dolen.  


