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Instantaneous Forces on Scalar Charges

To First Order in Mass of The Central
Body:

(No Time for Time Averaging)

Alan . Wiseman

University of Wisconsin-Milwaukee
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O[M1] G’s Fntn for Spherical Spacetime

(1) Scalar wave equation
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(2) Tterative solution for Green’ Function
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Green’s function Integral
Some Details
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Ellipsoid of Integration (Mass inside)
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Ellipsoid of Integration (Mass Outside)

Causally DlSconnected Central Mass
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Coiie intersection: iliipsoid of Integratio
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Green’s functiorn for Spherical Sp;aiﬁefi.'méx
Green’s Function
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Flatspace Green’s Function

Corrections to the null cones
Shapiro Time-Delay

Tail (support on the interior of cones)
This has been shown (r — o) to give the

same radiation as the standard perturbation
theory [Leonard&Poisson]
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= From Whence the Field and the Force
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Trajectory

~ On Cylinder
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Ficld Point
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Dominant coniribution to force at
(¢,%) comes from 2y, and belore

|

(N.B. The particle isn’t close to
past light cone of the field point)

Central Mass (M) )
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A Look At the Green’s Function

fausal struture of greensfunction (Heaviside enhanced 200 times)
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i e “Geodesic History”
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The Tail Field-elivers L ne rorce

tail field (by back integration): pierce point 5.83 0.00

Note the Tail Field is Smooth!
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§ To The Future:

" (1) This Technigue of Computing the O[M]
works for the leading order “Kerr” part of
the metric.

(2) Do the same calculation for a Mass
Charge.

e Deal with the “Gauge” Issue.
e Recover the 1-PN Equations ot Motion

(3) Continue with Multipole Calculation
of Force.

(4) Use the actual mode functions.
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" Mode Decomposition of O[M] G's Fnctn
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" How Many Modes Do You Have to Sum?

Relative Error: Vi /V(Hatspace)
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