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Abstract: One contribution to the second-order self-force calculations is the derivative of the first-order metric perturbation with respect to the slow
inspira time. Previous methods to compute this involve non-compact source terms which are challenging to work with. We employ the method of
partial annihilators to obtain higher-order differential equations with a compact source, and solve these equations for the slowtime derivatives of the

Regge-Wheeler and Zerilli master functions for circular orbits. We then use a gauge transformation to compute the slowtime derivative of the
first-order Lorenz gauge metric perturbation.
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Motivation

Field Equations :

Slow time derivatives :

Leanne Durkan
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Motivation
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h]L

o using a Gauge ‘Transformation

Calculating 0,

Gauge Transformation: A }l{,j = :15“ + [lqu
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Calculating 9, h'* o using a Gauge ‘Transformation

Gauge Transformation: A }J,j, =] :f]]i“ + [quw

Berndtson and Barack-Sago: (w ;é 0 and [ > 2 case, Schwarzschild background)

Even Sector, i € {1,...,7} : K E " eV eV AtV pZ ) Mo, and derivatives
Odd Sector, i € {8,9,10} :  h E — IV W and derivatives
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Calculating 0,,1: Method of Partial Annihilators
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Calculating 0,,Ma,r: Method of Partial Annihilators
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Future Work

e Teukolsky: 940" — 9-U (see later talks)

® Eccentric orbits for second-order and Near Identity Transforms (NITs):
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