INTODUCTION

Interest in neutrinoless double-beta decay has seen a significant renewal in recent years after evidence for neutrino oscillations was obtained from the results of atmospheric, solar, reactor and accelerator  neutrino experiments (see, for example, the discussions in [1-3]). These results are impressive proof that neutrinos have a nonzero mass. However, the experiments studying neutrino oscillations are not sensitive to the nature of the neutrino mass (Dirac or Majorana) and provide no information on the absolute scale of the neutrino masses, since such experiments are sensitive only to the difference of the masses, (m2. The detection and study of 0((( decay may clarify the following problems of neutrino physics (see discussions in [4-6]:

 (i) neutrino nature: whether the neutrino is a Dirac or a Majorana particle, 
 (ii) absolute neutrino mass scale (a measurement or a limit on m1), 
(iii) the type of neutrino mass hierarchy (normal, inverted, or quasidegenerate), 
(iv) CP violation in the lepton sector (measurement of the Majorana CP-violating phases).

In connection with the 0((( decay, the detection of double beta decay with emission of two neutrinos (2(((), which is an allowed process of second order in the Standard Model, provides the possibility for experimental determination  of the nuclear matrix  elements (NME) involved

in the double beta decay  processes.  This leads to the development of theoretical  schemes for nuclear  matrix-element calculations  both in connection   with  the 2((( decays  as well as  the 0((( decays (see, for example, [7-9]).  

Recently, it has been pointed out that the 2((( decay allows to investigate also particle properties, in particular whether the Pauli exclusion principle is violated for neutrinos, and thus, neutrino obey at least partly the Bose-Einstein statistics [10,11]. 

The (( decay can proceed through transitions  to the ground state as  well as to various  excited states of  the daughter nucleus. Studies of  the latter transitions  allow supplementary information about (( decay to be obtained (see review [12]).  
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