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ABIGEL CODE: HARMONIC INITIAL VALUE PROBLEM

REDUCED EVOLUTION SYSTEM (Fock)
P =v=g9"

VP 0aBpy" + S (7y,07) = 0

FORCED HARMONIC CONSTRAINTS CONSTRAINTS

HY = 9" = H"(a’,7)

FOR BREVITY SET H*(z",v) =0
REDUCED EQUATIONS IMPLY

V00,05 H" + C4"0,H” + DEHP = 0

UNIQUENESS IMPLIES H* =0 IF H* AND 0,H* VANISH
INITIALLY.

WELL-POSED CAUCHY PROBLEM FOR EINSTEIN’S
EQUATIONS (Choquet-Bruhat)
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ABIGEL’s results for the linear wave test

Amp = 1.e-8, ICN evolution, 2nd order in space
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ABIGEL’s results for the gauge wave test

Amp = 0.01, ICN evolution, 2nd order in space
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ABIGEL’s results for the gauge wave test
Amp = 0.01, RK4 evolution, 4t4thrder in space
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ABIGEL’s results for the gauge wave test

Amp = 0.1, ICN evolution, 2nd order in space

error in gxx, rho = 1
error in gxx, rho = 2
error in gxx, rho = 4
—— Ham. constr., rho = 1
Ham. constr., rho = 2
Ham. constr., rho =4

0

600 800

400
time (crossing times)

1000



rescaled error

ABIGEL’s results for the gauge wave test
Amp = 0.1, RK4 evolution, 4th order in space
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ABIGEL'’s results for a gauge wave with shift

Amp = 0.1, ICN evolution, 2nd order in space
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ABIGEL’s results for the Gowdy test
time—dir: FORWARD, ICN evolution, 2nd order in space
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ABIGEL’s results for the Gowdy test
time-dir: FORWARD, ICN evolution, 2nd order in space

error in gzz, rho = 1
error in gzz, rho = 2
error in gzz, rho = 4

50

100
time

150



rescaled error

ABIGEL’s results for the Gowdy test
time-dir: BACKWARD, ICN evolution, 2nd order in space
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