SELF-FORCE OF
ACCELERATED MOTION

Anna Heffernan
Advanced Concepts Team,

European Space Agency

Adrian Ottewill, Niels Warburton, Barry Wardell

CAPRA17
Caltech, U.S.




Self-force
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Detweiler-Whiting Green function:
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Singular Field

The scalar singular field and self-force are
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The EM singular field and self-force are
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The gravitational singular field and self-force are
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Singular Field

The scalar singular field and self-force are
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The EM singular field and self-force are
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The gravitational Singula%ield and self-force are
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Singular Field

The scalar singular field and self-force are
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The EM singular field and self-force are
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The gravitational singular field and self-force are
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Singular Field

The scalar singular field and self-force are
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The EM singular field and self-force are
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The gravitational singular field and self-force are
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Mode Sum
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Singular field contribution:
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Eccentric Scalar
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Circular Orbits

Defining the 4-velocity

Q, =0,(t) = Cfl—f = u¥(t) = Qw(t)ut(t) = ut(t) = (fo — r%Qw(t)Q)
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Eccentric Orbits

Orbital parameters
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Eccentric Orbits

Specific Energy and Angular momentum for non-geodesic motion
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Eccentric Orbits

Relationship between ¢, and X
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Conclusions/
Further work

® [ocalised non-uniform acceleration for bound
eccentric orbits requires time domain code

® Kerr: Uniformly accelerated circular orbits are
relatively easy in frequency domain - possible
investigation tool for light cone ripples (JT)?

® Cosmic censorship application?
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