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Ultra-low Qβ value for the allowed decay of 110Agm

confirmed via mass measurements
The existence of the three flavours of neutrinos, electron, muon and tau neutrino, predicted by the Standard
Model of particle physics has been experimentally proven decades ago. Contrary to the Standard Model how-
ever, neutrino oscillation experiments [1] have shown that they are massive particles, making neutrino mass
measurements a gateway to physics beyond the Standard Model. As these experiments can only determine
the squared mass difference of the flavours, the absolute mass has to be determined through other means, such
as studying the kinematics of β-decay reaction products. As perE = mc2, some energy released in the decay
(Q-value) is transformed into the (anti-)neutrino created in the decay, and thus the mass of the neutrino can
be determined from the difference between the energy left with the other decay products and the Q-value of
the decay, as the neutrino is unlikely to interact with the detector. Since the mass is expected to be minuscule,
the difference is easier to observe in a decay with ultra-low Q-value (< 1 keV).

In our work [2], we have determined the Q-value of the β− decay of the 117.59 keV isomer of 110Ag into
the excited state at 3008.41 keV in 110Cd. This determination was done by combining our precise Penning
trap measurement of the mass difference of 110Cd and 109Ag with previously published measurements of
109Ag(n,γ)110Ag [3] and the excitation energies [4]. The obtained Q-value of 405(135) eV is notable. It is the
lowest measured Q value for an allowed transition and, as such, is an excellent candidate for an experiment
searching for the neutrino mass. In addition, the partial half-life and the branching ratio of this transition
were calculated. In my contribution, I will present the JYFLTRAP double Penning trap [5] measurement setup
at the IGISOL facility [6] at the University of Jyväskylä, and the results of our measurement.
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