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Three portal connection to the SM

UPSCATTERING

Active neutrinos can ‘
X upscatter into heavy neutrinos, ‘I ‘
M which then decay in cm distance.
Typical signatures are NC tridents
or charged pion pairs from coherent or
incoherent scattering.
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MINIBOONE

The MiniBooNE excess of low energy electron-like events is
explained with upscattering followed by decay into electrons.
Require Mz’ = 1 GeV to reproduce angular distribution. Unique
interplay of neutrino and vector portals.

V DARK PORTALS
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heavy neutrino searches. New exp. ‘.l

DARK MATTER vetoes required (3-body decays). %

4/1»’ Anomaly cancellation requires extra field L
content. One option is to add a pair of chiral fields and charge only Important 1n1p.11ca.t10n.s fon: | \
the RH field under the U(1)’ symmetry. If these possess a Z, * muon (g-2) via kinetic mixing,

‘&

» rare meson decays (KT — puteTe vv).

symmetry not shared by the SM, they provide a Dark Matter " neutrino scattering experiments,

candidate with a phenomenology strongly connected to the
neutrino sector.
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Radiative neutrino masses from dark neutrinos

The one active generation neutrino mass matrix reads: ¢ =1, myp=1GeV, m,=2GeV

Massless light
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neutrinos at tree-level!

The active-heavy neutrino mixing as a function of
the v5 mass. The blue band shows where the light
neutrino masses are achieved by varying R.
, p_ M _ - Uzs R = 1% — ESS-like
* Uwr and the BSM Dir = UBL-UD;{. ms  Ugy R = 99% — ISS-like

where the SM couplings are Cix =
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