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Spin diffusion of ultracold 87Rb in inhomogeneous spin-
dependent potentials JEFFREY MCGUIRK, DORNA NIROOMAND, SEAN
GRAHAM, Simon Fraser University — We study the effect of an inhomogeneous
differential potential on the relaxation dynamics of spin structures in ultracold 87Rb
near degeneracy. In a homogeneous differential potential, the diffusion of spin in-
homogeneities has been shown to exhibit instabilities that interconvert longitudinal
and transverse spin. These instabilities couple transverse and longitudinal spin dy-
namics and lead to large-scale coherent spin fluctuations. However, the addition
of a spatially inhomogeneous spin-dependent potential is predicted to suppress this
instability and decouple the spin dynamics. We present progress towards observ-
ing this phenomenon by measuring the diffusion of a longitudinal domain wall in
the presence of an optically-created inhomogeneous differential potential. We ob-
serve trapping of a transverse spin wave within the domain wall and a separation of
timescales for transverse and longitudinal spin relaxation, indicative of anisotropic
spin diffusion. We also study the role of coherence in these dynamics.
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