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anoni
algravityAuthors: S. Gielen, D. K. WiseIn Hamiltonian formulations of general relativity, in parti
ular Ashtekar variableswhi
h serve as the 
lassi
al starting point for loop quantum gravity, Lorentz 
ovari-an
e is a subtle issue whi
h has been the fo
us of some debate, while at the same timebeing 
ru
ial with regard to possible experimental tests. After reviewing the sour
esof di�
ulty, we present a Lorentz 
ovariant formulation in whi
h we generalise the no-tion of a foliation of spa
etime usually used in the Hamiltonian formalism to a �eld of�lo
al observers� whi
h spe
ify a time dire
tion only lo
ally. This �eld spontaneouslybreaks the lo
al SO(3,1) symmetry down to a subgroup SO(3), in a way similar tosystems in 
ondensed matter and parti
le physi
s. The formalism is analogous to thatin Ma
Dowell-Mansouri gravity, where SO(4,1) is spontaneously broken to SO(3,1).We show that the apparent breaking of SO(3,1) to SO(3) is not in 
on�i
t with Lorentz
ovarian
e. We 
lose by outlining other possible appli
ations of the formalism of lo
alobserver, espe
ially with regard to phenomenology of quantum gravity.


