Consider an ideal Bose gas of free, non-relativistic particles in a box in 3 dimensions. The
particles have an internal degree of freedom that can take only one of two energy values, the
ground state with ¢y = 0, and an excited state with £; > 0. Determine the Bose-Einstein
condensation temperature 7, of the gas as a function of ;. You only need to write the
equation by which one could in principle solve for 7.

Then, for the particular case that &;/kgT > 1, show that,

T, 9e—1/k T
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where T, is the transition temperature when £; is infinite, and ( is the Riemann zeta
function.

Hint: Recall that the standard functions for bosons are

1 00 yn 1 o0 P
gn(2) = m/o dy = e lz:; o andthat  I['(n+1) =nI(n) and T'(1/2) = V7
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