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Neutrinos and gravity

The effect of gravity on neutrino oscillation is
tiny because of the equivalence principle

e spin-coupling effects

e Vviolation of equivalence principle

[M. Gasperini, PRD 38 (1988) 2635; A. Halprin, C.N. Leung and

J. Pantaleone, PRD 53 (1996) 5365]



Recent new angles
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Sterile neutrino in the bulk

[G. Dvali and A. Yu. Smirnov, NPB 563 (1999) 63]

e standard model fields localized within 4-dimensional space-
time

e fermion singlet allowed to propagate in the bulk with gravity
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Neutrino propagating in D = 5 space-time

Enter gravity

the five-dimensional point of view
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The potential energy
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Bulk vs. standard neutrinos
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The effective Hamiltonian
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‘Oscillations
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Observable consequences

e change the values of the parameters used
in fitting the experimental data and the
possibility of a resonance solution itself;

e produce a peculiar distortion of the neu-
trino spectrum because of the extra energy
dependence.
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‘Observables consequences

e Ultra high-energy cosmic rays

e Solar neutrinos: if only one extra large di-
mension and Ms <10 TeV
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Non-Newtonian gravity

How well do we know Newtonian gravity?
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Gravity in 4 + 6§ dimensions
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iNon-Newtonian gravity
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