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Assignment #7 
PHYS-410 
Fall 2013 
Mr. Scofield 

Announcements 

Reading 
Begin reading Chapter 7 of the textbook.  In treating systems of N, indistinguishable 
particles we have, until now, failed to account for their intrinsic spin.  Recall that 
fermions obey the Pauli Exclusion Principle while bosons do not.  This has profound 
impact on the ground state of an N-particle system.  We now take up this issue to develop 
the Fermi-Dirac and Bose-Einstein distribution functions.  To do this we must first 
consider systems for which the number of particles N is allowed to vary.  This leads us to 
the grand-canonical ensemble, the Gibbs factor, and the grand partition function. 

With these new mathematical tools developed we apply them to some important systems: 
an ideal fermi gas (e.g., conduction electrons in a metal), blackbody radiation, and the 
Debye model for the heat capacity of a solid. 

Important formulas: 

Gibbs Factor:    NEe   

Grand partition function:  Z  E Ne   
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Homework Problems (from Schroeder, unless otherwise specified) 
Your solutions to the problems below are due at the beginning of class, Friday, Nov. 8. 

 
7.01 Show that the Fermi-Dirac function  f   has the symmetry    1f f       . 

Thus, the probability that a single particle energy level an amount  above the chemical potential 
is occupied is equal to the probability that a level an amount  below the chemical potential is 
vacant. 
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7.02 

 
7.03 Problem 7.19 (but for potassium instead of copper) 

 
7.04 

 
7.05 
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7.06 

 
 


