Department of Physics
University of Maryland
College Park, MD 20742-4111

Physics 603 HOMEWORK ASSIGNMENT #5 Spring 2013

Due date for problems on Thursday, April 4 [deadline on April 9].

1.PB 5.1
2. Statistics of deuterium:

a) Discuss the wave functions needed to describe molecules of ortho-deuterium (0-D;) and
para-deuterium (p-Dy).

b) Write down the partition functions for a system of N molecules of 1) 0-D», ii) p-D»,
iii) equilibrium D,. Note that it is not straightforward to write the partition function for normal
Do,

¢) Find expressions for the equilibrium ratios of 0-D; to p-D; at i) very high T and ii) low 7.

3. PB 6.1 and the following part of 6.2:
For BE and FD statistics show that (ne”) — (ne)> = (ne) £ (ne)>, respectively. Show then that in

. o o(n)
both cases the right-hand side is k,T 3 .
)

4. (5) PB 6.10. Part a should be familiar and is mostly to help you do part b. In part b, relate d 7/T to
dp/p for adiabatic systems and then use your result in part a.

5. Old qualifier problem, on next page.
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