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Heavy neutrinos

Motivation

> In the Standard Model, neutrinos are left-handed (v;) and massless, while
oscillations imply small but non-zero masses =- need to go beyond the SM.

> A minimal way is to introduce 3 right-handed neutrino singlets vz and to
use both Dirac and Majorana mass terms:
) ( ) + h.c.

Heavy neutrinos and their mixings
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PMNS matrix heavy neutrinos mixings

Vail = O(1)

my
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~ 107 for My ~ GeV
and m, ~ 0.1 eV

Heavy neutrinos below the electroweak scale

>t My ~ 0.1 — 100 GeV, they
can generate baryogenesis ]
leptogenesis.
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> For instance, the vMSM model contains

two heavy neutrinos N 3 with:
My ~ M;=0.1 —100 GeV.
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T2K (Tokai to Kamioka) experiment'

> Heavy neutrinos can be produced in K= decays (My < 493 MeV) along standard v beam.
> They can be detected in ND280, through their semi-leptonic or leptonic decays.

> Background comes from interactions of active v,

> We search for decays in gas-filled TPCs to improve signal-over-
background ratio (o< 1/density).
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e.g. coherent pion production
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Analysis method and results
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Expected number of background events
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>pion modelling in
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> kaon flux prediction

(constrained by NAG1)
= 5% (det) + 15% flux
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Background study
> Background estimated with NEUT 5.3.2 generator.

> Background constrained with control regions in data.

> =T main background is coherent pion production.

> Sub-leading contaminations:

> other types of v-interactions in the gas
> interactions outside the TPCs (e.g. v conversions)



