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| & Density of states: multiple distinguishable quantum particles in a box|
Consider a cubic box with sides of length L.
a) Suppose that there are three particles. List the states corresponding to the two lowest

energies,
b) Now suppose that there are N particles. Give the condition that the integers nig, nyy, - . .

must satisfy in order to determine I'(E). Express this in terms of a volume|

One can show that the volume of an n dimensional hypersphere of radius R is
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where I'(m) is the gamma function. This has properties
L(m + 1) = mI'(m)

r(1/2) = Vr
ra) =1.

¢) Determine the density of states and entropy for this system
d) Determine the energy equation of state. Do you recognize it?

e) Determine the pressure equation of state. Do you recognize it?
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2 g System states
For each of the following systems list the possible states in order of increasing energy and
provide the energies

a) A pair of non-interacting, distinguishable identical one dimensional quantum oscillators.
b) A single particle in a two dimensional infinite square well with sides of length L.
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