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Supplementary data

First-order velocity field

Appendix A. Series representation of the velocity field

The first-order velocity field u(1) can be calculated according to the method by Brenner
(1964). However, as pointed out by Dörr & Hardt (2015), corrections to Brenner’s method
are necessary. Here, we provide all of the expressions required to explicitly compute the
velocity field u(1), which is of the form (Brenner 1964)
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To facilitate the explicit evaluation of the velocity field and to simultaneously ensure a
high degree of accuracy, we truncate the series after 20 summation terms and arrive at
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(Brenner 1964). Through accommodating the velocity field (A 3) to the boundary condition

at the particle surface, the functions kX
(1)
n , kY

(1)
n and kZ

(1)
n can be specified. One has
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In equations (A 7)–(A 9), the Pmk are associated Legendre polynomials. Expression (A 8),
developed by Dörr & Hardt (2015), differs from the corresponding result by Brenner
(1964), while equations (A 7) and (A 9) have been adopted from Brenner (1964) without
modification. The expansion coefficients ckm and Nkm are given by
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and
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respectively. Equation (A 11) contains information about the particle geometry via the
term sin θ |cosϕ|, which is equal to the first-order term φ(1) in the expansion of the particle
shape (equation (2.5) in the paper). The velocity field u(1) according to equation (A 1) is
thus fully determined. For the sake of convenience, we explicitly display the coefficients ckm
for k 6 20 in appendix B. Due to the symmetry of the particle shape with respect to the
plane x = 0, coefficients with m < 0 and/or m odd vanish.
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