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https://arxiv.org/pdf/2202.06703.pdf

The Standard Model with heavy neutrinos

To solve some problems of SM (DM, baryon asymmetry),
one can introduce new species of neutrinos:
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Minimal scenario — without additional gauge bosons
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Heavy neutrino signature at e™e™ colliders

Such neutrinos could be observed at eTe™ colliders: both directly (gqlv,
qquv, ...) and indirectly (EWPOs, ...).

The most promising signature is qqlv, as it allows for reconstruction of N.
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Future eT e~ colliders
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Our setup

o Dirac and Majorana neutrinos

e one heavy neutrino:
my — 102 — 103 GeV
[Ven|? = [Vin|* = |Von? = Vi
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Results

The cross section limits can be translated into limits on the \/,%V parameter.
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https://arxiv.org/pdf/1812.08750.pdf

What about Majorana...”?
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Dirac vs. Majorana — gq/ invariant mass

10*

—— 500 GeV, Dirac

10°

Events
T |||I'I'II| T |||I'I'IIF

----- 500 GeV, Majorana

10?

10

||||,|,||| |||||,|,||| PRI R | |||||,|,|ih

i ]

0 1000 2000 3000
M,y [GeV]

Heavy Neutrinos at Future Colliders 07.09.2022 8/10




Dirac vs. Majorana — / emission angle
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generator vs. detector
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Conclusions

O At future ete™ colliders, heavy neutrino production
could be observed almost up to the kinematic limit.

@ The expected coupling limits are much stronger than
those at LHC/FCC-hh.

@ Discrimination between the Majorana and Dirac
natures of the heavy neutrino requires further studies.
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