
Figure 6: Recent results of tritium β decay experiments on the observable
m2(νe).The experiments at Los Alamos, Zürich, Tokyo, Beijing and Liver-
more [36, 37, 38, 39, 40] used magnetic spectrometers, the tritium experi-
ments at Mainz and Troitsk [41, 42, 43, 44] are using electrostatic spectrom-
eters of the MAC-E-Filter type (see text).

Livermore National Laboratory and Beijing. The sensitivity on the neutrino
mass have improved a lot but the values for the observable m2(νe) populated
the unphysical negative m2(νe) region. In 1991 and 1994 two new experi-
ments started data taking at Mainz and at Troitsk, which used a new type of
electrostatic spectrometer, so-called MAC-E-Filters, which were superior in
energy resolution and luminosity with respect to the previous magnetic spec-
trometers. However, even their early data were confirming the large negative
m2(νe) values of the LANL and Livermore experiments when being analyzed
over the last 500 eV of the β spectrum below the endpoint E0. But the large
negative values of m2(νe) disappeared when analyzing only small intervals
below the endpoint E0. This effect, which could only be investigated by the
high luminosity MAC-E-Filters, pointed towards an underestimated or miss-
ing energy loss process, seemingly to be present in all experiments. The only

15


