Oscillations are identical for standard, or Dirac, neutrinos, and Majorana neutrinos. The nature of neutrinos can however be probed by searching for an other phenomenon: neutrinoless nuclear double beta decay. This decay is a second order process, and can only take place if neutrinos have masses, and are of the Majorana type. The decay probability is proportional to the square of an effective mass,  which is the average mass of all neutrinos admixed to the electron neutrino, weighed by their admixing.

The search  of double beta therefore offers the unique possibility to test the nature of the neutrinos, and to get an idea of the absolute mass scale. In that sense they complement studies of oscillations, which only measure the mass differences. Many isotopes candidate for double beta decay are presently being investigated. The source masses are of order of 10 kg of enriched isotope (76Ge, 100Mo, 136Xe...). So far lower limits on the half life, of order 1024-1025 years, have been obtained, corresponding to upper limits on the masses of the order of a fraction of an eV. Theoretical arguments, taking into account results from oscillation experiments, show that the effective mass may well however be above 0.01 eV.

For that reason a major effort is under way in many laboratories to design experiments with improved sensitivity. Source masses of order 100 kg in a first step,  to 10 t in a final stage, are being considered. Russia seems to have the facilities to produce enriched isotopes in these quantities. To take full advantage of these larger set-ups however it will be necessary to reduce drastically the background from natural activities, which limits the sensitivity. This can be achieved by better event signature, and/or a selection of materials with a higher level of radiopurity for the construction of the detectors. 

A third type of experiments gives insight on absolute neutrino masses: the study of the kinematics in weak decays, in particular beta decay. Here one measures directly the masses, independently of the nature of the neutrinos. Present experiments put an upper limit of order 2 eV on the mass of the lightest neutrino. But here also much more sophisticated experiments are being considered, that would push the sensitivity down to a fraction of an eV.

All these new experiments combined, oscillations, double beta decay, study of kinematics,  will constrain in a much more stringent way masses and mixings, and may determine the nature of neutrinos.

