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We consider a random suspension of particles falling in a Stokes fluid. Due to the hydrodynamic
interactions, the exact trajectory of the particles is rather complex. A first physical relevant quantity
is then V , the mean settling speed of the particles.
The goal of this work is to justify the Batchelor formula (1). In the dilute regime φ → 0 where φ the
volume fraction of particles and in dimension 3, Batchelor formally proved in [1] that

V ≃ V
(1)(1 − 6.55φ) (1)

where V
(1) corresponds to the settling speed of a single isolated particle.

Our main result is a first order dilute expansion of V

V = V
(1) + R1

with a quantitative control of the error R1 in terms of so-called multi-points intensities, an intrinsic
notion of dilution, introduced in [3].
A rigorous definition of V is provided by [2] in the spirit of stochastic homogenization theory. Our
proof relies on a cluster expansion approach and a careful renormalization procedure that will both
be explained in detail during the talk.
While our first order expansion is not sufficient to justify the (second order) Batchelor formula, we
believe that our strategy is robust and can be extended to higher orders.
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