
Advanced Statistical Mechanics 171.703

Homework Assignment 6

Due date Friday, March 12

Reading. Chapters 7.1–7.4 in Pathria.

1. Bose condensation in 2 dimensions Show that Bose condensation
of the ideal nonrelativistic Bose gas in 2 spatial dimensions occurs at zero
temperature.

2. Bose condensation in a trap. An ultracold gas of N � 1 bosonic
atoms is kept in a trap with a harmonic potential
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Determine the temperature of Bose condensation for sodium atoms in an
optical trap used by the Ketterle group [1]:

ωx/2π = 235 Hz, ωy/2π = 410 Hz, ωz/2π = 745 Hz, N = 1.2 × 106.

3. The ideal Bose gas is not a superfluid. Show that the mass of
the “normal component” [2] of an ideal Bose gas equals the total mass even
below the condensation temperature. Thus there is no superfluid part, even
though there is a condensate.
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