S

ection I1I. Rare Nuclear Processes

Taknm o6pa30M, Mb! BUAHWM NPHHUMIIHATIbHYIO BO3MOXXHOCTE OCYLUCCTBJICHHSI WHAYLUHPOBAHHOTO

pacnaga u3oMepHOro COCTOAHUS Y HCNIONb30BaAHNA 3a71aceHHol B H30MCEPHBIX COCTOAHBUAX DHCPIUH.
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THE ORIGIN OF THE GENERALIZED MASS-ENERGY EQUATION AE=4acC A
AND ITS APPLICATIONS IN GENERAL PHYSICS AND COSMOLOGY

Ajay Sharma
Community Science Centre, India

Einstein’s (September 1905) derivation theorizes that when light energy (L) is emanated by a
luminous body, its mass diminishes as Am = L/c’, and this equation is the speculative origin (without proof)
of AE = ¢’Am. The same derivation predicts that the mass of a luminous body inherently increases (Am =
=-0.034 90L/cv + L/c?) when it emits light energy; in some cases, the mass of the body also remains the
same (Am = 0). An alternative equation, AE = Ac’AM, has been suggested, that implies that energy emitted
on the annihilation of mass (or vice versa) can be equal to, less than, or more than that predicted by
AE =c*Am. The total kinetic energy of fission fragments of U** or Pu*’ is found experimentally to be 20 -
60 MeV less than the Q value predicted by Amc?, which can be explained with AE = Ac’AM with a value of
A less than one. AE = ¢’Am has not yet been confirmed in chemical reactions. The energy emitted by
gamma-ray bursts (the most energetic event after the big bang) of duration 0.1-100 s is 10* J, which cannot
be explained by AE = Amc?, similarly to the case of quasars. This can be explained with a high value of A,
i.e., 2.57 x 10", The mass of the particie Ds (2317) discovered at SLAC is lower than current estimates,
which can be explained with a value of A more than one. AE = Ac’AM explains that the mass of the universe
of 10° kg was created from a dwindling amount of energy (10™* J or less), where A is 2.568 x 107" J or
less, that in the end may reduce to small energy. It explains the big bang, the annihilation of antimatter in the
hadron epoch, black holes, dark matter, etc. For the origin of inherent gravitational energy it implies that it is
another form of mass like other energies, hence gravitation and mass are inseparable.
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Experiments to search for Bp decay and to study of rare a and B decays were performed in the
Solotvina Underground Laboratory (Transcarpathian region, Ukraine) with the help of low background
crystal scintillators. One of the strongest restrictions on the Majorana neutrino mass m, < 1.7 eV at 90% CL
was obtained from the half-life limit (7,, > 1.7 x 10* yr) on the Ovpf decay of "®Cd. The halflife of "'%Cd
relatively to the two neutrino mode was measured as 7y, = 2.9 10" yr. Double beta decay of 10Gd was
searched for with the help of Gd,SiOs(Ce) crystal. The half-life (T}, =7.7 x 10" yr) and spectrum shape
were measured for the non-unique fourth-fold forbidden B decay of '"Cd applying CdWO, scintillator. The
a activity of natural tungsten (W, T;,=1.1 x 10'® yr) has been observed for the first time by using the
enriched '"®CAWO, detectors. Application of CaWO,, ZnWOQ, CdWOQ, GSO, YAG:Nd, PbWO,,
Molybddates crystal scintillators for high sensitive low counting experiments (B decay and dark matter

search, study of rare § and a decay) is discussed.
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