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Tritium spectrum modeling for keV-sterile neutrino search with KATRIN
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= Neutrino mass measurement (2019 — 2025)
» Signature: distortion near the endpoint of the tritium beta spectrum
» Integral measurement with high-resolution spectrometer

= QOverwhelming cosmological evidence for dark mater, but particular nature unknown
= Sterile keV neutrino:

- hypothetical viable candidate through minimal extension of the SM [1]

- no weak interaction, but mixing with active neutrinos

= keV-sterile neutrino search (from ~2026)
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KATRIN transitions from absolute neutrino mass measurements to
keV sterile neutrino search using tritium B-decay spectrum

=  Grid scan method: x? test between the model with and without the sterile admixture

- SenSItIVIty @95% CL Nominal beamline settings =
beamline settings of v-mass . . .
= Statistical and systematic uncertainties accounted for via covariance matrices measurement but qU = 3.5 kV New TRISTAN detector and readout system commissioning planned
for early 2026
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