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Overview

e \Why do we need “diagnostics” for initial data?
e \What quantities do we test in BH initial data?
e How have PN diagnostics been used so far?

e Eccentricity in the initial data.

e Spin issues.

e \What needs to be done?
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Why do we need diagnostics for ID?

e Initial data is a combination of prescribed and constrained
quantities.

e Choices are made for parameters that control:
1) Separation of holes 2) Relative sizes of holes

3) Linear Momenta of holes  4) Spin of holes

e Choices are made for fields that specify the initial coordinate
and temporal gauges and the initial radiative content of slice.

e In most cases, physically important properties of the initial
data are not directly controlled, and can only be determined
after the full initial data has been constructed.



What Quantities Do We Test?

e Total ADM energy, linear & angular momentum Gauge indep.
e Apparent horizon area, proper separation Slicing dep.

e Orbital angular velocity Gauge indep./Method dep.

e BH spin, total mass Quasilocal

e Orbital eccentricity(Komar mass) Conservative dyn./Def. dep.
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— Earliest Uses of PN Diagnostics —
(Ep, 2, J) for Circular Orbits
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e Full dynamics:

— Circular ID have » =0 —
Miller (2004)[12]
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Eccentricity — ID Parameters
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Eccentricity — ID Questions

e How much of the conservative eccentricity in ID is due
to conformal flatness and how much to 3PN?

e Can we use PN parameters to set €2y and r7?
How much bias will conformal flatness introduce?
How much bias will 7, = 0/Bowen-York/) _ Kerr introduce?

e In order to provide template waveforms, how accurately do we
need to specify the 7 and €27






