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Goal: Improve sensitivity of kinematic nu-mass measurement from 2 eV to 0.2 eV (5 years of data)

Data-taking started in Spring 2019
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The Karlsruhe Tritium Neutrino experiment



Precise measurement near the endpoint of the
tritium β-decay spectrum

Comprehensive analysis of first year of KATRIN
data (two measurement campaigns in 2019)

First sub-eV sensitivity on the effective neutrino
mass

New best limit from combined analysis:

⇒ mν ≤ 0.8 eV (90% CL)

⇒ arxiv:2105.08533, in press

Ongoing analysis of 2020 data sets with improved
statistics and systematics
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KATRIN data (2nd campaign)
KATRIN data (1st campaign)
Fit result (2nd campaign)
Fit result (1st campaign)

3/4 Leonard Köllenberger: Results from KATRIN − neutrino mass and BSM physics searches Institute for Astroparticle Physics

Neutrino mass measurements

https://arxiv.org/pdf/2105.08533.pdf


Extended spectrum model by adding a branch for a 4th, sterile
neutrino

⇒ Rβ(E ,m2
ν ,m

2
4, |Ue4|2) = (1− |Ue4|2) · Rβ(E ,m2

ν)

+ |Ue4|2 · Rβ(E ,m2
4)

Kink-like signature from sterile neutrino m2
4

Search for eV-scale sterile neutrinos up to m2
4 = 1600 eV2

First KATRIN exclusion published in 2021
→ PhysRevLett.126.091803

Analysis of 2019 data completed (forthcoming publication)

⇒ KATRIN can already probe interesting regions in the sterile
parameter space
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Mainz 95 % C.L.
Troitsk 95 % C.L.
Prospect 95 % C.L.
DANSS 95 % C.L.
Daya Bay 90 % C.L.
Double Chooz 95 % C.L.
Stereo 95 % C.L.

RAA 95 % C.L.
BEST + GA 95.45 % C.L.
Neutrino-4 2
KATRIN (KSN1) 95 % C.L.
KATRIN (KSN1+2)
sensitivity 95 % C.L. 
Projected KATRIN final
sensitivity 95 % C.L. 
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Beyond the standard model − eV-scale sterile neutrinos

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.091803

