New trendsin Bose-Einsteincondensation Exercise3

Adiabatic, reversible formation of a BEC

Considera gasof N bosonsharmonically trappedwith frequency! o at thermal equilibrium
at a temperature T;. Assumethat the gasis on the threshold for condensation.A narrow
potertial dip is then createdright in the certer of the trap: in the simplest picture, the
e ect of the potertial dip can be modeledasthe appearanceof a single state at an energy

U below the bottom of the trap, while all other states of the trap potential are almost
una ected.

1.

Assumingthat the dip is switched on very slowly, discusswhich quartities are con-
sened during the processand which onesinstead vary.

. Using the formula

(e )
(1)

(e )

for the ertropy of a trapped gasin terms of the number N"¢ of non-condensegar-

ticles, write a set of equationsto determinethe nal temperature Ty and the nal

number N/ of non-condensedgarticles.

S= kBNnC 4

. On physical argumerts, determine whether the nal temperature is higher or lower

than the initial one.

. (Numeric) Tracethe number of condensecatoms as a function of the depth U of the

narrow potertial dip.

. What happensif the potertial dip is then slonvly switchedo ?

An experimert alongtheselineswasreported in D. M. Stamper-Kurn, H.-J. Miesner,
A. P. Chikkatur, S.Inouye, J. Stenger,and W. Ketterle, Phys. Rev. Lett. 81, 2194
(1998).



