














Langevin equation (3)

We then take the average of eq. (L2), employing the well-known resulst from the
equipartition theorem

and further using the notation

we obtain a first-order differential equation
(L3)

for which the general solution is

(L4)

Finally, for times , integrating eq. (L4) over time we obtain the result

or
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normal Brownian motion

Levy flight: superdiffusion
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We measured the free Brownian motion of individual spherical and the Brownian rotation of individual
nonspherical micrometer-sized particles in rarefied gas. Measurements were done with high spatial and
temporal resolution under microgravity conditions in the Bremen drop tower so that the transition from
diffusive to ballistic motion could be resolved. We find that the translational and rotational diffusion can
be described by the relation given by Uhlenbeck and Ornstein [Phys. Rev. 36, 823 (1930)]. Measurements
of rotational Brownian motion can be used for the determination of the moments of inertia of small
particles.
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