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&7 Mean value of energy for a single one-dimensional quantum oscillator|

A one dimensional quantum oscillator has energy states labeled by n = 0,1, 2, ... with energy
E,= ﬁw(n+ 1/2) .

&) Determine the partition function for the oscillator.
b) Determine the mean value of the energy for the oscillator.
¢) Determine the uncertainty in the oscillator energy.

d) Suppose the fw > kT. Determine an cxpression for the mean value of the energy for
the oscillator. Whal does this imply about the state of the oscillators in the ensemble?

¢) Suppose the fuw € kT. Determine an expression for the mean value of the energy for
the oscillator.
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2 Pair of distinguishable particles

Consider a system that consists of two identical distinguishable particles. Each particle can
be in onue of three states, the energies for which are 0, ¢, 2¢.

a) Considering the pair of particles as “the system,” list all possible states of the system
El p I ‘-y H .
and their energies.

b) Determine the partition function of the two-particle system.

¢) Consider just one of the particles as “the system.” Determine the partition function for
this single particle system.

d) Show lhal the partition fction for the two particle systew is the product of the par-
tition functions for the single particle system.
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