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The type of geodesic is determined by the effective @\5

potential and the specific energy

Effective potential for varying L/M
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Scatters can still be parametrized using the relativistic @\_‘D

anomaly
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Fourier series to Fourier transform
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The Fourier series is replaced by a Fourier transform M\HHHHHMMW b’/\/\
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The unbound spectrum is dense
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The time domain is dense, too




Ztsrnacl)lrr:;ranliezation integral requires integrating TH\HHHHH\HHW _./»/\
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delta function to be subtracted

With a source present, the Zerilli function requires a ¢ ;\\
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The Zerilli function source converges at large ¢ :—\i

@

distance, but the ZM source does not
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The CPM function source converges at large distance,

but the RW source converges faster
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New master functions are related to old ones by taking a 2 ;\\
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time derivative and removing the delta function
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New source terms can be systematically derived E ;\\
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from old ones
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Higher order master function sources always

converge faster
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The odd parity has the same behavior oo j\i
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Higher-order source terms are much larger, requiring o)

more function evaluations

Odd parity
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Frequency domain allows high Lorentz factor scatters QQ,\\

(€,6)=(10,20M), v/c = 0.995
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The spectrum at zero frequency is flat
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Here are some waveforms X
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Here are some almost marginally bound results
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Here are some almost marginally bound results QQQ
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A wormhole can be approximated by “gluing” two

Schwarzschild spacetimes together

Wormhole plunge
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A compact object with a light ring wil

even if it has no horizon
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ring down”

Wormhole plunge
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The QNMs of the wormhole are excited by the scatter
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The wormhole rings when being scattered off of, too /W

Wormhole scatter
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Lorenz gauge variables must be differentiated twice to

Improve source convergence
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It is not obvious how to generalize this method to the

Teukolsky equation -
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These are the main points
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The Zerilli function is the time derivative of

the ZM function i
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Eccentric orbits on Schwarzschild have two
frequencies, but unbound motion does not
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The time domain ZM can be reconstructed from the o /\
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frequency domain Zerilli modes
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New source terms can be derived from old ones, and 355({/\

they always converge faster
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The Jhingan-Tanaka function is an even-parity master e ;\\
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function that uses the RW potential
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