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Meson resonances and S matrix unitarity from lattice
QCD potentials

Pedro Bicudo

(IST & CFTP)

We discuss how to study I = 0 quarkonium resonances decaying into pairs of heavy-light mesons using static
potentials from lattice QCD. These static potentials can be obtained from a set of correlation functions containing
both static and light quarks. As a proof of concept we focus on bottomonium with relative orbital angular
momentum L = 0 of the bbbar pair corresponding to JPC = 0−+ and JPC = 1−− . We use static potentials from an
existing lattice QCD string breaking study and compute phase shifts and T matrix poles for the lightest heavy-light 
meson-meson decay channel. We discuss our results in the context of corresponding experimental results, in
particular for Υ(10860) and Υ(11020).
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New neutrino mass constraints from the 
KATRIN experiment

Björn Lehnert 
(LBNL)


Since the Nobel prize-winning discovery of neutrino oscillation, we know that 
neutrinos have a non-zero mass. However, the absolute mass scale of the most 
abundant matter particle in the Universe remains unknown. Three fundamentally 
different approaches aim to determine the neutrino mass: Global fits to 
cosmological data, neutrinoless double beta decay, and kinematic measurements. 
The latter is the most direct way to determine the mass of the neutrino and is 
investigated with tritium beta decays in the Karlsruhe Tritium Neutrino (KATRIN) 
experiment. 

KATRIN performs spectroscopy of beta-electrons near the tritium endpoint at 18.6 
keV by employing a high intensity windowless gaseous tritium source and a high-
precision electrostatic spectrometer. The required sensitivity demands novel 
hardware operating with unprecedented stability and a precise understanding of all 
systematic effects and their correlations. After 18 years of construction, KATRIN 
performed its first measurement campaign in 2019 and continues data taking. The 
first dataset was presented end of 2019. The second dataset was published last 
month. I will present the KATRIN setup, its challenges, and latest results.
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