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New physics searches via the neutrino dipole portal
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Neutrino Mixing Portal
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+  Beam dump experiments
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+ At the time of SN1987A, the Gamma- X
Ray Spectrometer (GRS) observed
Nobs = 1393 photons with energy
25-100 MeV at At < 223s

+ Assuming a SN event happens in the T
galaxy at a distance of D_SN = 10kpc, 10 100" 10° 10" 10°
Fermi-LAT: E, > 100MeV, 0 < 5° MyIMeV]
e-ASTROGAM: E, > 1MeV, 6 < 1.25°

[V. Brdar, A. D. Gouv”ea, YYL, P. A. N. Machado, PRD 107 (2023), 073005]
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Multimessenger Signals : neutrino detection
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Timing of neutrinos at production?

[C. A. Argtielles, V. Brdar, J. Lazar, YYL, PRL 134 (2025) , 221002]
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of 1rron-core collapse to a neutron star
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Standard Model
m¢ =1 MeV
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[C. A. Argtielles, V. Brdar, J. Lazar, YYL, PRL 134 (2025) , 221002]
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Previously excluded

SN Type IIP light curves

Eaep < 10°° erg

[ceCube
I[ceCube-Gen?2

101 10° 10! 102
my [MeV]
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Minimal Left-Right Symmetric Model

including three-body decay channel

Tree level production in SN
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[Gang Li, YYL, Sida Lu, Ye-Ling Zhou, arXiv:2508.15609]
20 vSTEP2025

Y-Y. Li (ZFEjei)



Minimal Left-Right Symmetric Model
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S B UR
Wo
. R
A
Ni )\
Y e;{
Wo
> > UR
(a)
> - UL
Wi
- €R
A
Nj )\
Y 6}_2
Wi
- . ur,
()

dr

Y

Y

Y

Y

Y

Y

Y

Y

next generation of Ovpf} decay
searches with ton-scale detectors

[G. Li et al., arXiv:2009.01257]
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Minimal Left-Right Symmetric Model

Majorana Case without left-right mixing
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