Dissipation in a stirred dilute Bose gas

We studied dissipation in a dilute Bose gas induced by the motion of a macroscopic
object [1]. A blue-detuned laser beam focused on the center of a trapped gas of sodium
atoms was scanned both above and below the BEC transition temperature.
Measurements below the transition temperature confirmed the existence of a critica
velocity [2, 3]. Above the transition temperature, we found a quadratic dependence of
the dissipated energy on velocity, in agreement with a simple model.

These measurements alowed for a comparison between the heating rates for the
superfluid and normal gas. Outside the superfluid regime, well above the critical
velocity, the intrinsic heating of the condensate (normalized for geometry) was seen to be
similar to the heating of the normal component. In both cases, each collision with the
stirrer at velocity v transfers an energy of about Mv? to the gas.
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Heating of the normal gas. The
energy transfer rate per particle
versus velocity of the moving
laser beam shows a quadratic
dependence.

Energy Transfer Rate per Atom [uK/s]
N
o
|

o
1

T T
0 20 40
Stirring Velocity [mm/s]

1. C.Raman, R. Onofrio, JM. Vogels, J.R. Abo-Shaeer, and W. Ketterle, J. Low Temp. Phys. 122, 99
(2001).

2. C.Raman, M. Kéhl, R. Onofrio, D.S. Durfee, C.E. Kuklewicz, Z. Hadzibabic, and W. Ketterle, Phys.
Rev. Lett. 83, 2502 (1999).

3. R.Onofrio, C. Raman, JM. Vogels, J. Abo-Shaeer, A.P. Chikkatur, and W. Ketterle, Phys. Rev. Lett.
85, 2228 (2000).



	Dissipation in a stirred dilute Bose gas

