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Abstract. The absorption and emission of gravitational radiation can be calculated 
in the long wavelength limit by use of the tidal tensor, defined as the gradient of the 
gravitational pseudoforce, 

where rjb is orthogonal to the 4-velocity ua, and normal coordinates are understood. 
The exchange of energy and momentum between an extended body and the gravi

tational field is governed by appropriate integrals of the tidal tensor over space and 
time. 

The tidal tensor is the trace Ta

bd

b of the Bel-Robinson tensor Tabcd. In emty space 
this trace is zero and the tidal tensor vanishes; there is no local exchange of energy. 

thus 

(tidal sensor) V = f\drf=\R\bc)dThcrf 
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