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We have shown earlier that quantum gravity can be described in terms of wave functions on the bundle of spin
connection coefficients over spacetime. The corresponding precanonical quantization procedure introduces,
for dimensional reasons, an ultra-violet parameter
varkappa of dimension of the inverse 3-volume element. For scalar and Yang-Mills fields, the standard
Schroedinger functional representation can be recovered from the equations of precanonical quantization
when 1/

varkappa is infinitesimal. In quantum YM theory, the scale of
varkappa is related to the hadronic scale of the mass gap. In quantum gravity, we show that (i) the cosmologi-
cal constant emerges from a proper ordering of the spin-connection operator in the precanonical Schroedinger
equation, (ii) the Milgromian acceleration appears in the solution corresponding to the wave functions of
quantum Minkowski space-time, and (iii) a modification of Newtonian dynamics by fluctuations of spin con-
nections is derived in the non-relativistic limit. The latter modifies weak gravity on the galactic scales, that is
usually attributed to dark matter, and it also modifies Newton’s law in the
\”Opik-Oort cloud, that potentially can be tested.
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