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Self-force in terms of the tensor harmonics

Here, we give the self-force in an arbitrary gauge expressed in terms of the tensor harmonics coefficients. The
formulas are valid for general orbits. We assume that the particle is located at r = r0, θ = π/2 and φ = φ0 at time t0
and its four velocity is {uα} = {−E , ur, 0, L}, where E and L are the energy and angular momentum of the particle,
respectively. It is noted that the θ-component of the force vanishes because of the symmetry, and the φ-component
is given by

Fφ =
1
L

(E F t − ur F r
)

, (0.1)

which follows from the fact that the force is orthogonal to the four velocity.
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∂θ Y`m(π/2, φ0) . (0.2)


