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The Problem of Radiation-Reaction

The rate at which energy is radiated away
from the electron is

R = —mrt Qﬂa’&a
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—> an accelerating charge loses energy:. — —

This effect is not included in the Lorentz Force equation. The
rate at which energy-momentum is emitted by radiation:
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The Problem of Selt-Force

Problem #1: Dynamics ot a particle in a known external field

mu® = —eF*Pug well-posed for any external field F27
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ext

Problem #2: Dynamics of the field for known currents

0., FP = 4x JP well-posed if 0, J™ =0

Also well-defined for a point particle

JY(x) = —eud(x — z(t))d—T

dt

 Maxwell 1865

Problem #3 = #1 + #2: The coupled system

Mathematically ill-defined




A Plentitude of Models...
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Setup

A

Transverse wave: A%(x) = AgRel[e®f (&)] A% = A% /A,
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Radiation-Reaction Dominated Regime (RRDR)

The rate at which energy is radiated away from the electron is:
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Probing Radiation-Reaction
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Field Lines




Field Lines Curvature




Electric Curvature

The curvature of a curve 7 | -,
d A4 ‘
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For an electric field line:

Coulomb’s law in the

electron’s rest frame




Electromagnetic Geodesics

k() ~ §|Eext<f> -

Never singular, not even
for point-like particles

. 3(At)? | = .

k(T (t + AL)) ~ (2q) B

— () < The charge accelerates along an
“electromagnetic geodesic”

(lines of zero curvature)

Charges accelerate along

trajectories of least electromagnetic curvature
s R EEE=——=™y




Thank you!
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