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Smooth manifold
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Lorentzian manifold
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Worldlines
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Energy-momentum
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Classification of hypersurfaces

spacelike timelike null
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Timelike hypersurface : 2-way membrane
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Spacelike hypersurface : 1-way membrane
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Null hypersurface : 1-way membrane
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Null hyperplane in Minkowski spacetime
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Future null cone in Minkowski spacetime
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Schwarzschild horizon (in Eddington-Finkelstein coordinates)
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Constant u hypersurfaces around the Schwarzschild horizon
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Cross-sections of a null hypersurface
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Null normals to a spacelike surface
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Null normals around the Schwarzschild horizon
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Lie dragging along a null normal
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Independence of the expansion from the cross-section
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Generator of a 1-dimensional group action
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Null hyperplane as a translation-Killing horizon

Éric Gourgoulhon Lectures on black holes 1 DIAS-TH, 11 May 2017 21 / 24



Null half-hyperplanes as boost-Killing horizons
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Null half-hyperplanes as null-rotation-Killing horizons
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Schwarzschild horizon as a Killing horizon
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