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Electromagnetic property of neutrino

In general, the Hamiltonian of neutrino electromagnetic interaction has the following form?3

H{) () = G (x Zw )AL v (2) A ()

For the neutrino interaction with magnetic field through the neutrino magnetic moment the Hamiltonian
reduces to?

The matrix element AS>, in spherical coordinates for a neutrino moving along an arbitrary direction is
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Neutrino’s geometrical phase in twisted magnetic fields

In this study, we are interested in oscillation between electron left-handed and right-handed states
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Neutrino’s geometrical phase in twisted magnetic fields

« Resonance condition?®:

« Adiabatic parameter®:
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5. Smirnov, A. Y. Physics Letters B (1991).
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Numerical results in Supernovae environment
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6. M. Bugli, J. Guilet, M. Obergaulinger, P. Cerd"a-Dur"an, and M. A. Aloy, Mon. Not. Roy. Astron. Soc. 492, 58 (2020).
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Numerical results in Supernovae environment
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Figure 1: The matter potential V(r)
(blue line), the contribution of the
geometrical phase ¢'(r) forn =1
(orange line), n = 0.2 (green line)
and n = 0.01 (red line).



Numerical results iIn Neutron star environment
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7. Mastrano, A., Melatos, A., Reisenegger, A., & Akgun, T. Monthly Notices of the Royal Astronomical Society, (2011).
8. Gao, Z. F.,, Shan, H., Wang, W., & Wang, N. Astronomische Nachrichten, (2017).
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Numerical results In Neutron star environment

Figure 2: The matter potential
V(r) (blue dashed line) and the
contribution of the geometrical
, : phase ¢’(r) for
0.001 |- 0= T[/Z(blue ||ne),
’ A v B = 211/5(red line);
—#(x%) 0 = 3m/7(green line).
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Numerical results In Neutron star environment

Figure 3: Adiabatic coefficient
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Numerical results in Solar analog environment

For magnetic field, we use the equilibrium model constructed by Kamchatnov which has the
following form?:

2(xz — 1
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where X, y, z are unitless Cartesian coordinate and r? =z + 3‘}2 + 22

9. Kamchatnov, A. M. Zh. Eksp. Teor. Fiz, 82, 117-124 (1982).
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Numerical results in Solar analog environment
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Numerical results in Solar analog environment
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Figure 5: The matter potential

V(r) (blue dashed line) and the

contribution of the geometrical
phase ¢'(r) for

0 = /2, ¢ = i/3(blue line);

0 = 21/5, @ = 71t/10(red line),
0 = 31/5, ¢ = 21t/7(green line)



Numerical results in Solar analog environment

Figure 6: Adiabatic coefficient
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Numerical results in Ap-star environment
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10. Becerra, L., Reisenegger, A, Valdivia, J. A., & Gusakov, M. Monthly Notices of the Royal Astronomical Society, 517(1), 560-568 (2022).
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Numerical results in Ap-star environment
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Numerical results in Ap-star environment
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Figure 8: Adiabatic coefficient
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Thank you for your attention!
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