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k syn
hronization leads to the de�nition of instantaneous 3-spa
es (to be used asCau
hy surfa
es) in non-inertial frames, the only ones allowed by the equivalen
e prin-
iple. ADM 
anoni
al tetrad gravity in asymptoti
ally Minkowskian spa
e-times 
anbe des
ribed in this framework. This allows to �nd the York 
anoni
al basis in whi
hthe inertial (gauge) and tidal (physi
al) degrees of freedom of the gravitational �eld
an be identi�ed. A Post-Minkowskian linearization with respe
t to the asymptoti
Minkowski metri
 (asymptoti
 ba
kground) allows to solve the Dira
 
onstraints innon-harmoni
 3-orthogonal gauges and to �nd non-harmoni
 TT gravitational waves.The inertial gauge variable York time (the tra
e of the extrinsi
 
urvature of the 3-spa
e) des
ribes the general relativisti
 freedom in 
lo
k syn
hronization. After adigression on the gauge problem in general relativity and its 
onne
tion with relativis-ti
 metrology, it is shown that dark matter, whose experimental signatures are therotation 
urves and the mass of galaxies, may be des
ribed (at least partially) as aninertial relativisti
 e�e
t (absent in Newton gravity) 
onne
ted with the York time,namely with the non-Eu
lidean nature of 3-spa
es as 3-sub-manifolds of spa
e-time.


