
3) [25 points]

Consider a gas of rAfl indistinguishable, non-relativistic. non-interacting sptn L/2 fermions
(spin degenerw 9": 2), confined to move in a one dimensiona.l system of length ,L-

a) [10 pts] The density of states g(e) is defined as the mrmber of single-particle energy levels
with enerry I, per unit enerry per unit length- Compute g(e) for this fermi gas-

U) [0 pt"] C,ompute the Fiermi enerry of the ga.s as a fimction of its density n: N/L-

c) [9 pts] Compute the pressure of the gas at T :0 as a function of its density n.

4) [25 points]

C;onsider an ideal Bme gas of free, non-relativistic particles in a box in 3 dimensions- The
particles han'e an int€md degree of freedom th,at can take only one of two enerry value, the
ground state with t0 : 0, and an excited state with s1 ) 0. Determine the Bose-Einstein
condensation temperature T" of. the gas as a function of e1. You only need to write the
equation by which one could in principle solve for [-
Then, for the particular case that etf koT ) 1, show that,

T. 
-, -2e-q/keTar*-'- -3AE) -

where ?b is the transifion temperature when e1 is infinite, and ( is the Riema.nn ss66
function.

Hint: Recall that the standard firnctions for bosons are

g*(z): # l"* on #-:D# and thar r(n+l) : nt(n) andt(L/2) : 'Gl:t
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