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keV sterile neutrinos and 8 spectra KATRIN (+ TRISTAN): experimental setup

Ultra high-intensity gaseous Tritium source + adiabatic transport + MAC-E spectrometer + SDD matrix (TRISTAN detector [3][4])

Sterile neutrinos:

e predicted by several minimal Standard Model
extensions — mixing with v_

e in keV range are Dark Matter candidates
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in Tritium B spectrum:

e would produce a kink deep in the spectrum

e kink's position and amplitude are related to
sterile mass and mixing amplitude
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B electrons can lose energy and change
angle due to:
scattering in the source

e
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Differential decay rate (a.u.)

Technical challenge:
e the signalis small (goal: sin2964<10‘6) scattering on the rear wall
e a high-statistics differential measurement of

EM transport
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the whole spectrum is needed ) backscattering on SDD

m,= 10 keV Need to model these effects
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— can be searched by KATRIN with an upgraded detector: TRISTAN [1, 2]

see also A. Onillon talk: “eV and keV sterile neutrinos
search with the KATRIN experiment”

Sensitivity studies

. The main goal of this model is to compute KATRIN's
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e all the main effects are included and parametrized in the Tritium Model — this is enough for sensitivity studies and systematics mitigation
e nevertheless, this model will not be used only for sensitivity studies, but also for data analysis once the TRISTAN detector will be installed in the KATRIN beamline

e this means that dedicated calibration measurements must be done to assess the accuracy of each part of the model (scattering in the source, scattering on RW, EM transport and detector response)
e a big effort, in particular, has been done to model the detector response of SDDs, since it is one of the main systematics effects for a differential measurement

Detector model step-by-step

e keV electrons, when interacting with materials, can be backscattered without depositing all their energy — need of a MC simulation (Geant4 with Penelope model) [5][6]
e moreover, part of their energy is left close to the surface, a region with incomplete charge-collection efficiency, and part can be shared with neighboring pixels if the electron cloud crosses a border
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Detector model validation with experimental data
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