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APPENDIX: EWALD SUM OF THE MOBILITY INTERACTIONS

We record here the real (M(1(r)) and reciprocal (M(?)(k)) space parts of the
Ewald summed mobility interactions. Use has been made of Faxén formulae for the
velocities of the particles to include the finite size of the particles. The translational
velocity /force coupling was first derived by Beenakker (1986); the remaining can
be worked out by straightforward, but tedious, calculus. £ is an inverse length that
regulates the speed of convergence of the two sums, e is a unit vector along the line
connecting the particle centers, r is the interparticle separation distance, and k is a
unit vector in the reciprocal lattice. All lengths have been nondimensionalized by
the particle radius a, and a common normalization of 67na” has been used, where

n = 1,2 or 3 depending on the mobility coupling.
(a) Translational velocity /force, U — F, coupling:
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(b) Translational velocity /torque, U — L, coupling:
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(c) Rotational velocity/torque, @ — L, coupling:
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(d) Translational velocity /stresslet, U — S, coupling:
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(e) Rotational velocity /stresslet, 1 — S, coupling:
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(f) Rate of strain/stresslet, E — S, coupling:
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Finally, to include the mean field quadrupole, the ﬁnité size contributions to
the U — F couplings are replaced by 1 — £, i.e. in (A1), (A2) and (A3), all terms

that would have units of (length)~2 if written in dimensional form.
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