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6. (10 points) A molecule of hydrogen in its ground state can exist in two forms: ortho-hydrogen
where the nuclear spins are parallel, resulting in a net spin; and para-hydrogen where the
nuclear spins are antiparallel, resulting in no net spin. The ortho form of hydrogen has
three spin states all of the same energy ¢ > 0, and the para form has one state of zero
energy. The hydrogen molecules form a solid made up of NV molecules, with each molcule
distinguishable from the rest by being localized on a lattice site. Assume that the spins of
neighboring molecules couple very weakly. The solid is thermally isolated and has a fixed
energy U = ne, where n is the number of molecules in the ortho state.

'(a) What is the entropy of this system?
(b) Obtain an expression for the temperature of this system.

(c) How does the number of molecules in the para state vary with temperature?




