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Extrapolation

● Psi4, 1/r
● Drawbacks

○ Not at future null inf
○ No memory/weyl
○ Extrapolating

Domain
Boundary

Worldtubes
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r = ∞

https://spectre-code.org


ETK LSU 2024 spectre-code.org

Cauchy-Characteristic Evolution
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Bondi-Sachs Metric
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CCE Coordinates
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arXiv:2308.10361
arXiv:2007.01339
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CCE Equations
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Compactified radial coordinate

“Time” derivative

arXiv:2007.01339
arXiv:2110.08635
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What does CCE give you?
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A note on GRMHD

● In atmosphere
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● Self-gravitation

✅

❓
Image credit: Francois Foucart
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The CCE module
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All info available in CCE tutorial: https://spectre-code.org/tutorial_cce.html 

https://spectre-code.org
https://spectre-code.org/tutorial_cce.html
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Obtaining the CCE module

● From source?
● 🤮
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Obtaining the CCE module
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… 
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Obtaining the CCE module
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Where to run CCE

● Natively
○ Expanse
○ Anvil
○ Stampede3
○ Delta (must set LD_LIBRARY_PATH first)
○ Perlmutter
○ Ubuntu 18.04 LTS or later (LTS version only)

● Through the sxscollaboration/spectre:dev container
○ All of the above
○ Frontera
○ Delta
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How to run CCE
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Worldtube Data

● Components
○ Spatial metric
○ Lapse
○ Shift
○ Time and radial derivs

● Cartesian components represented as 
spherical harmonic coefs

● Less space efficient
● Deborah!
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● Components
○ Bondi “alphabet soup” (H, J, Q, R, U, W…)

● Spherical harmonics
● More space efficient (4x)

Cartesian Metric Bondi-Sachs

ReduceCceWorldtube

https://spectre-code.org
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Example Worldtube Data: Lapse
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Initial Data on Null surface

● Bondi J only
● Active area of research
● Several types

○ Conformal J
○ Inverse cubic

● CCE Junk
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Raw CCE output
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Raw CCE output
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What is Frame Fixing?

● Covariant = No preferred frame
● BMS group/symmetries
● “Superrest frame”

○ Supertranslation
○ Rotation
○ Boost

● Necessary for ALL analyses
○ QNMs
○ Comparing waveforms
○ Convergence tests

● https://github.com/moble/scri 
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Frame-fixed output
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Frame-fixed output
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Gravitational Memory!
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Summary
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Up next: Deborah Ferguson!
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