6. Consider a free, non-interacting spin zero Bose gas in two dimensions.
The energy of each particle is given by:

E(k) = h*k*/2m

where m is the mass of the boson. Assume your system is confined to
a square region of length L on a side.

(a) Write down an expression for the grand canonical free energy
G(T,V,ut) as a sum over k states. Do not evaluate the sum. (1
pt.)

(b) Calculate the number of particles in the system as a function of
T,V and p. (3 pts.)

(c) Analyze your expression for N(7',V, u) in the limit 7' — 0. What
does it imply about the possibility of a Bose-Einstein transition
in this system? (3 pts.)

(d) Prove that the pressure is equal to the energy density, so that
PV = U. (Hint: you do not have to do any sums over states -
you need only prove that this holds using analytic expressions for
P and U in this particular system). (3 pts.)
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