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Karlsruhe Tritium Neutrino Experiment
● Kinematic measurement of effective 

electron-antineutrino mass mν

● High-activity windowless gaseous 
tritium source

● Probe region close to β-decay endpoint

● High-precision electron-spectroscopy 
with MAC-E filter

Results and Outlook
● Successful analysis of first five 

measurement campaigns

➔ New world-leading upper limit
mν≤ 0.45 eV (90% CL) using the Lokhov 
Tkachov method

● Bayesian analysis work in progress

Analysis challenges
● High granularity, simultaneous fit of 

59 datasets (>1600 data points)

● High dimensionality: Over 350 fit 
parameters, parameter correlations 
across data sets

● Complex model, differential spectrum 
integrated over response 
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mν < 0.8 eV (90% CL)
[M. Aker et al., Nature Phys. 18 (2022) 2, 160-166]

Neural network approach
Karl et al., EPJ C 82 (2022) 5, 439

● Generate sample spectra using integral 
spectrum model

● Train a dense feed-forward neural network with 
two hidden layers (128 hidden nodes each)

➔ Fast and precise prediction of integral spectrum 
shape
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Improvements since last publication
● Six-fold increase in statistics
● Improved signal-to-background ratio

(new spectrometer settings)
[Lokhov et al., Eur.Phys.J.C 82 (2022) 3, 258]

● 3-fold reduction of systematic uncertainties

● Data taking ongoing towards final 
sensitivity goal

differential spectrum response integral spectrum
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