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Figure 4: Expanded β spectrum around its endpoint E0 for m(νe) = 0 (red
line) and for an arbitrarily chosen neutrino mass of 1 eV (blue line). In the
case of tritium, the gray-shaded area corresponds to a fraction of 2 · 10−13 of
all tritium β decays.

numerical calculation of the final states of the T2 molecule. The transition to
the electronic ground state of the 3HeT+ daughter ion is not a single state,
but broadened due to rotational-vibrational excitation with a Gaussian stan-
dard deviation of σ = 0.42 eV. Secondly the first group of excitated states
starts at around Vj = 25 eV. More recent calculations agree to these results
[25].

The neutrino mass influences the β spectrum only at the upper end below
E0, where the neutrino is non-relativistic and can exhibit its massive char-
acter. The relative influence decreases in proportion to m2(νe)/ε2 (see figure
4) leading far below the endpoint to a small constant offset proportional to
−m2(νe).

Figure 4 defines the requirements of a direct neutrino mass experiment
which investigates a β spectrum: The task is to resolve the tiny change of
the spectral shape due to the neutrino mass in the region just below the
endpoint E0, where the count rate is going to vanish. Therefore, high energy
resolution is required combined with large source strength and acceptance as
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