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Heavy Neutral Lepton - Sterile Neutrino
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Heavy Neutral Lepton - Mixing Portal
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Heavy Neutral Lepton - Dipole Portal
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Current Probes: terrestrial experiments

Beam dump experiments:
MiniBoone, NONAD 107

[Brdar, Greljo, Kopp, Opferkuch, arXiv:2007.15563]
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Current Probes: terrestrial experiments

Solar neutrino spectrum:

Xenon 1 T, BOreXinO 07 [Brdar, Greljo Kopp, Opferkuch, arXiv:2007.15563]
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Current Probes: cosmology

CMB, BBN: N.g

[Brdar, Greljo, Kopp, Opferkuch, arXiv:2007.15563]
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Current Probes: Supernova

[Brdar, Greljo, Kopp, Opferkuch, arXiv:2007.15563]
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UV completion

.. . . 2 My
In what theory the effect of mixing is subdominant... 0% ~ , keV < My < 100MeV
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UV completion

+ Voloshin-type symmetry S{7(2),,

(NS, vt e2 SU(2);, — SU(3) 1.

VL Ng — —VLVR ﬂLO'MVNRF’uV — ﬁLO"uVNRF'U“V
Py @ mi
mynN ~~
up 4m 2me.
_ \/muMN
, ~107°
a e MeV

SU (2),/ Symmetry-breaking scale my at the TeV scale

m, ~ 0.1eV, u,, ~ 10_11,uB

OFreassixs y y 1, 10 July, 2023, WIN2023




Multumessenger Signals
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Multumessenger Signals
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Multumessenger Signals
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Multimessenger Signals : v — ray detection
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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°
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Multimessenger Signals : neutrino detection

SN1987A, neutrino events
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Multimessenger Signals : neutrino detection

« Assuming a SN event happens in

the galaxy at a distance of D_SN =
10kpc,

JUNO: 20kt fiducial volume, liquid
scintillator detector
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Multimesseng Cr Slgnals . diffused BSM Photon and neutrino background
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COHC]USiOH? OUﬂOOkS Solar neutrino —

Can JUNO cover the green circle region,
given that its bigger than Borexino, also
probes electron recoils below 100keV.

[Brdar, Greljo, Kopp, Opferkuch, arXiv:2007.15563]
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Conclusion? Outlooks

__ [Brdar, Greljo, Kopp, Opferkuch, arXiv:2007.15563]
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Sterile Neutrino: Multi-messenger signals for

Photon detection and Neutrino experiments

E b

Active galactic nucleus

+ Astrophysical neutrinos

Sterile neutrino N production via mixing: 7 — [NV

N decaying to photon that can be observed by photon detectors: N — 1/ + y

+ Diffused neutrinos fluxes being observed or bounded
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[J. Beacham, arXiv:1901.09966]

Muon coupling dominance: U?: Uj:Uz = 0:1:0
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UV completion

my

In what theory the effect of mixing is subdominant... 62 ~ ,keV < My < 100MeV

N

* Consider heavy scalar lepto-quark S1 ~ (3, 1, 1/ 3)

Ly bsNS +y2Q3 Li ST + h.c.
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UV completion

In what theory the effect of mixing is subdominant... 62 ~ 100MeV

* Consider heavy scalar lepto-quark S1 ~ (37 1, 1/ 3)

Ly bsNS +y2Q3 Li ST + h.c.
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Multimesseng Cr Slgnals . diffused BSM Photon and neutrino background
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