
New trendsin Bose-Einsteincondensation Exercise9

Mo dulation spectroscop y of a BEC

Considera homogeneousBose-Einsteincondensatewhoseinteraction constant is modulated
in time accordingto:

g(t) = g0 + � g cos(! t) exp(� t2=� 2
t ): (1)

The duration in time of the quasi-monochromatic perturbation is much longer than the
oscillation period ! � t � 1.

1. UsingBogoliubov theory and Fermi goldenrule, estimatethe energythat is deposited
in the condensateby the perturbation in the limit of a weak modulation � g and a
zero initial temperature. Discussthe main spectral featuresof the deposited energy
as a function of modulation frequency! .

2. How doesthis result changeif the condensatehasa non-zeroinitial temperature?

3. Assuming that the duration in time of the perturbation is long enough to excite
a single pair of Bogoliubov modes, discussits e�ect on the density pattern of the
condensateat the end of the modulation sequence.To this purpose,it can be useful
to evaluate the time evolution of the density-density correlation function:

G(2) (x; x0; t) = h� (x; t) � (x0; t)i (2)

after the end of the modulation sequence.

4. Discusshow this modulation spectroscopy techniquemay be usefulto experimentally
determinethe temperature of the system.


