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Time-like four vector

Spatial projection tensor



Acceleration vector

Shear tensor Expansion scalar

Four vector Projection tensor

Vorticity vectorVorticity tensor

Kinematic quantities:



Energy-momentum tensor:

Energy density Pressure Flux vector Anisotropic stress tensor

Four vector





















3+1 Approach
ADM Formulation 

Arnowitt R, Deser S and Misner C W, 1962 in Gravitation: an introduction to current research, edited by  L. 
Witten (Wiley, New York) p. 227.
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q Arnowitt-Deser-Misner (1962)
q Canonical quantization
q Useful in numerical relativity, cosmology

Time-like normal four vector

Spatial metric tensor



Lapse function Shift vector Three-space metric

Extrinsic curvature Covariant derivative based on hij

Intrinsic curvature



Normal four-vector

ADM Energy ADM Momentum

Pressure Stress






















