
PHYSICS 210A, HOMEWORK ASSIGNMENT #3

1. Solve Problem 6.3 of the text.

2. Solve Problem 7.2 of the text --- verify the quoted values of only the first three virial
coefficients al, a2and a3!

3, 4 ~ 5. Solve Problems 7.3, 7.6 and 7.11 of the text.
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6. Consider a Bose gas consisting of N identical particles trapped in a magnetic field
such th.atthey behave like 'simple harmonic oscillators'. The energy of any one of them
isgiyenby

which means that they all are vibrating With the same angular frequency 00.

•

,(a) Show that this gas undergoes the phenomenon of Bose-Einstein condensation at a
, temperature Tc, where 1/3

Tc - {; C,~2)
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:(b)Next" determine the manner in whichthe condensate fraction, No / N, in this gas
, varies with T.

(c) Finally, examine the specific heat Cv of this gas --- both above Tc and below Tc --- and
sl10wthat, at T = Tc, C v undergoes a jump discontinuity of magnitude' 6.577 Nk.


