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1 Microcanonical ensemble: spin-1/2 system

Consider a system consisting of N non-interacting spin-1/2 particles, each with dipole moment

j¢ and in a field with wagnitude B. For spiu up the energy is —pB and for spin down it is
nB.

a) Let ny be the number of particles with spin up. Find an expression for the system
energy E in terms of n,. Find an expression for n,; in terms of E.

b) Determine an expression for the multiplicity of the system in terws of ny and use this
to determine an expression for the entropy in terms of n., assuming N > 1. Describe
how this can be used to express the entropy in tenus of £, LpN¢

¢) Determine an expression for the temperature of the system in terms of ny and also in
terms of E.

d) Describe couditions for which 7' > 0 and T < 0.

e) Determine an expression for the probability with which a particle has spin up in terms
of temperature.
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Cononical  ensemble
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2 Single particle system in contact with a reservoir

Consider a system that consists of a single particle. The system is such that there are four
possible states for the particle, each with a distinet energy. The euergies are: 0, ¢, 2¢, Je.
a) List the possible states of the system and the associated energies.

b) Determine the probability with which the particle will be in each state for the case where
¢ =05eVand T = 10'K.
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