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• The Teukolsky Equation gives us Ψ4 and Ψ0 only.
• Metric Reconstruction.

1. Self-Force computations
2. Horizon structure
3. Second order perturbations

• Time domain
1. Computational efficiency
2. Easier interface to NR

• With B.Whiting we did the metric reconstruction in the radiation
gauges, in vacuum, in the Schwarzschild background.

• Here we do the metric reconstruction in the Regge-Wheeler 
gauge,  still in the Schwarzschild background, but with arbitrary 
source terms.

MotivationsMotivations
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WeylWeyl ScalarsScalars
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WeylWeyl Scalars (RW)Scalars (RW)
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Even and Odd parity decomposition

Even parity:Even parity:

We define
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Odd Parity



8th Capra Meeting

Odd Parity (end)

and

where
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WaveformsWaveforms’’ metric reconstruction: Even Paritymetric reconstruction: Even Parity
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Even Parity (Contd.)Even Parity (Contd.)

Completes the four even parity metric coefficients.
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Odd parityOdd parity

And this completes the whole metric reconstruction in the RW gauge
in terms of Moncrief waveforms.
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Chandrasekhar transformationsChandrasekhar transformations

And similar expressions for Ψ0



8th Capra Meeting

Inverse Chandrasekhar transformationsInverse Chandrasekhar transformations



8th Capra Meeting

Inverse Chandrasekhar transformationsInverse Chandrasekhar transformations

Gives the odd parity waveforms.

Aplications:
Numerical: wave extraction, tetrad, etc
Analytical: Initial Data, BC, QNM, etc
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Kerr perturbations (RW1)
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Kerr perturbations (RW2)

Ambiguity by adding τ, π and its bars.
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DiscussionDiscussion

1. We reconstructed the metric in the RW gauge in the 
Schwarzschild background from Ψ4 and Ψ0 including source 
terms.

2. To Continue Kerr program:
• by decomposing into m-modes. Still Even/odd definition 

applies.
• Use GR field equations projected along the tetrad.
• Construct the metric.

3. Chandra and inverse-Chandra transformations in the time 
domain.


