New trendsin Bose-Einsteincondensation Exercise2

Numerical study of the BEC transition in a non-in teracting gas

Considera gasof N non-interacting bosonsin a three-dimensionalcubic box of side L
with periodic boundary conditions. The gasis assumedo be at thermal equilibrium at a
temperature T.

1.
2.

Plot the chemical potertial asa function of T.
Plot the density of condensedhy and non-condensed,. atoms asa function of T.

Keepingthe total density n = N=L* xed, repeatthe calculation for increasingvalues
of the systemsizelL and comparethe di erent curves.

Discusshow theseresults extrapolate to the thermodynamic limit and comparethe
numerical results with the analytic formulas presetied in standard textb ooks.

. Perform the samestudy for a one-dimensionakystem: why do peopleoften speak of

a BEC phasetransition at a temperature T, on the order of ~>N=mL? ?



