
Statistical mechanics of non-interacting spins
• Describe how the magnetisation changes as temperature increases. Explain this behavior making

reference to the probability of being in the various microstates.

• Now increase the strength of the magnetic field. How does this affect the shape of the curve?
Explain why the shape of the curve changes in this way by making reference to the positions of the
underlying energy levels and the probability of being in the various microstates?

• What happens to the shape of the curve when the magnetic field is negative? Explain this behavior
by once more making reference to the energy levels.

• What happens to the shape of the curve when there is no magnetic field? Explain this behavior.
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Statistical mechanics of non-interacting spins

• Derive an expression for the entropy as a function of temperature for this particular model. Your
final report should contain a plot of this expression for various values of the magnetic field, h, as
well as an explanation as to why this curve has this particular shape and why the shape of the
curve changes in the way that you see it does as the magnetic field strength, h, is changed.
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