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We study spin and flavor oscillations of astrophysical neutrinos under the influence of external
fields in curved spacetime. First, we consider spin oscillations in case of neutrinos gravitationally
scattered off a rotating supermassive black hole surrounded by a thin magnetized accretion
disk. We find that the gravitational interaction only does not result in the spin-flip of scattered
ultrarelativistic neutrinos. Realistic magnetic fields lead to the significant reduction of the observed
flux of neutrinos possessing reasonable magnetic moments. Second, we study neutrino flavor
oscillations in stochastic gravitational waves (GWs). We derive the effective Hamiltonian for
neutrinos interacting with a plane GW having an arbitrary polarization. Then, we consider stochastic
GWs with arbitrary correlators of amplitudes. The equation for the density matrix for neutrino
oscillations is solved analytically, and the probabilities to detect certain neutrino flavors are derived.
We find that the interaction of neutrinos, emitted by a core collapsing supernova, with the stochastic
GW background results in the several percent change of the neutrino fluxes. The observability of
the predicted effects is discussed.

MayyatoTcs crniuHOBble W (hyefBOPHblE OCUMJIISLMH acTPO(PU3UUECKHX HEHTPHHO IO AEHCTBHU-
eM BHEIIHHX N0JIell B HCKPHUBJIEHHOM IPOCTPaHCTBe-BpeMeHH. CHauana paccMaTPHUBAIOTCS CITMHO-
Bble OCUMJJISILMM TPHU TPAaBUTALIHOHHOM pacCessHHH HeHTPHHO Bpallarollelcsi cBepXMacCHBHOH uep-
HOM JbIPOH, OKPY?KEHHOH TOHKMM HaMarHM4YeHHbIM aKKPELMOHHBIM AMCKOM. HaiifieHo, 4TO TOJIbKO
rpaBUTAllMOHHOE B3aMMOJEHCTBHE He BbI3bIBAeT MepPeBOPOT CIIMHA PACCeAHHBIX YJbTPapessTHBUCT-
CKHX HeHTpHHO. B cBolo ouepenb, peasucTUYeCKHe MarHUTHbIE 10/ MPHUBOAAT K 3HAUHUTEJNbHOMY
yMeHbIlIeHHI0 HabJ1l0JaeMoro MoToka HeHTPHHO, 006/1aJalolUX MarHUTHBIMM MOMEHTaMH pasyMHOH
BeJIMUMHEL. 3aTeM H3ydalorcs (JefBOpHblE OCUMJJIALMHA HEHTPHUHO B CTOXACTHUECKHUX TPaBHUTALU-
oHHbIX BoJHax (I'B). Iosnyden aheKTHBHBIH raMUJIbTOHHAH HJis1 HEUTPUHO, B3aUMOIEHCTBYIOLIHUX
¢ nsockoit I'B ¢ npousBosbHON mossipusanueil. 3areM paccMOTpeHbl croxacThueckue I'B ¢ mpo-
M3BOJIBHBIMHM KODPeJISiTOpaMH aMILIMTYA. B 3ToM ciyuae ypaBHeHHe AJi MaTPHULbl MJIOTHOCTH AJSA
HEHTPUHHBIX OCLUMJJISLMH pellleHO aHaJUTHYeCKH W BbIYMCJEHBl BePOSITHOCTH HaOJI0JeHHs olpeje-
JIEHHBIX HEHTPUHHBIX (JiefiBopoB. OGHapyKeHO, YTO B3aUMOJAEHCTBHE HEHTPUHO, HCIYCKAeMbIX MPH
B3pbIBE CBEPXHOBOH BTOPOIO THMA, CO CTOXAacTHYeCKUM ¢oHOM I'B NpHBOAMT K HM3MEHEHHIO NOTO-
KOB HEHTPHMHO Ha HECKOJIbKO NpoleHToB. O6Cyx1aeTcsi BO3MOXKHOCTb HabJ/1I0[€HHs MPeACKa3aHHbIX
3(hheKToB.
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