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Neutrino Mixing Portal

[P. D. Bolton, F. F. Deppisch, P. S. B. Dev, arXiv: 1912.03058]
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Current Probes: terrestrial experiments
❖ Beam dump experiments  

MiniBoone, NONAD,  CHARM [Brdar, Greljo, Kopp, Opferkuch, arXiv:2007.15563]

❖ Solar/atomspheric neutrino up-scattering and decays 
Borexino, SuperK/DUNE, Super-K

[R. A., Gustafson, arXiv:2205.02234]
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Current Probes: terrestrial experiments

❖ Neutrino spectrum distortion  
Solar neutrino: Xenon1T, Borexino

[YYL, Yu-Feng Li, Shuo-Yu Xia, arXiv:2406.07477]

[Brdar, Greljo, Kopp, Opferkuch, arXiv:2007.15563]
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Flavor specific

❖ Neutrino spectrum distortion and timing
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Multimessenger Signals — Supernova
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Multimessenger Signals : 

[V. Brdar, A. D. Gouv^ea, YYL, P. A. N. Machado, PRD 107 (2023) , 073005]

<latexit sha1_base64="XBe1xFkMhNKHX+12bH7xjiZyZWY=">AAACA3icdVDLSgMxFM3UV62vqjvdBIvgxmFmWtsui25cVrAPaEu5k6ZtaDIzJBmhDBU3/oobF4q49Sfc+TemD0FFDwQO59zLzTl+xJnSjvNhpZaWV1bX0uuZjc2t7Z3s7l5dhbEktEZCHsqmD4pyFtCaZprTZiQpCJ/Thj+6mPqNGyoVC4NrPY5oR8AgYH1GQBupmz1oD0AIOE3aUmAJ49se1ZRMvUk3m3PsslfyCh52bCdf9LyzGSmX8y52bWeGHFqg2s2+t3shiQUNNOGgVMt1It1JQGpGOJ1k2rGiEZARDGjL0AAEVZ1klmGCj43Sw/1QmhdoPFO/byQglBoL30wK0EP125uKf3mtWPfLnYQFUaxpQOaH+jHHOsTTQnCPSROYjw0BIpn5KyZDkEC0qS1jSvhKiv8ndc92i3bhqpCrnC/qSKNDdIROkItKqIIuURXVEEF36AE9oWfr3nq0XqzX+WjKWuzsox+w3j4B7N6YYg==</latexit>

� � ray detection

• At the time of SN1987A, the Gamma-
Ray Spectrometer (GRS) observed 
Nobs = 1393 photons with energy 
25-100 MeV at 
 

• Assuming a SN event happens in the 
galaxy at a distance of D_SN = 10kpc, 
Fermi-LAT: 
e-ASTROGAM:
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• No significant excess was  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and IMB for  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neutrino detection

SN1987A, neutrino events
water-Cherenkov detectors 
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2.14kt 

6.8kt 
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neutrino detection

• Assuming a SN event happens 
in the galaxy at a distance of 
D_SN = 10kpc, 
JUNO: 20kt fiducial volume, 
liquid scintillator detector 
DUNE: 40kt, liquid argon 
Hyper-K: 188kt fiducial volume 
                 water Cherenkov
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[V. Brdar, A. D. Gouv^ea, YYL, P. A. N. Machado, PRD 107 (2023) , 073005]
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Multimessenger Signals 
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diffused BSM Photon and neutrino background

[V. Brdar, A. D. Gouv^ea, YYL, P. A. N. Machado, PRD 107 (2023) , 073005]
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[C. A. Argüelles, V. Brdar, J. Lazar, YYL, PRL 134 (2025) , 221002]

Timing of  neutrinos at production?
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[Hans-Thomas Janka, arXiv:1702.08713]

Evolution of a massive star from the onset
of iron-core collapse to a neutron star
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[V. Brdar, X.-J. Xu, arXiv:2204.13135]

Neutrinos from SN bursts
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[C. A. Argüelles, V. Brdar, J. Lazar, YYL, PRL 134 (2025) , 221002]
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Low energy (MeV):

High energy (TeV): muon neutrino

[C. A. Argüelles, V. Brdar, J. Lazar, YYL, PRL 134 (2025) , 221002]
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[C. A. Argüelles, V. Brdar, J. Lazar, YYL, PRL 134 (2025) , 221002]

SN Type IIP light curves
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bi-doublet

triplet

without left-right mixing

Minimal Left-Right Symmetric Model
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[Gang Li, YYL, Sida Lu, Ye-Ling Zhou, arXiv:2508.15609]

including three-body decay channelTree level production in SN

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

Majorana Case

next generation of 0νββ decay 
searches with ton-scale detectors

Minimal Left-Right Symmetric Model
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Minimal Left-Right Symmetric Model

[G. Li et al., arXiv:2009.01257]

Majorana Case

next generation of 0νββ decay 
searches with ton-scale detectors

[Gang Li, YYL, Sida Lu, Ye-Ling Zhou, arXiv:2508.15609]

without left-right mixing
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