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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemMaTHyHHUX PyOpHK: 29.15.03
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1. EkcriepyuMeHTasIbHi JOCIiI)KeHHS I0JIBifHOT0 6eTa-po3nagy aTOMHUX SIEP

2. Experimental research of double beta decay of atomic nuclei

Pedepar:

1. TlpencraBiieHi pe3ynbTaTy €KCIIEPUMEHTAIbHUX [OCIiIKEeHb [TOABIHOro 6eTa-po3nany aTOMHUX sgnep. 3a
Jonomoroio cuuHTuAITOpiB CAWO4, 36arayeHux isoronom 116Cd, 6y BumipsHuiil nepiog, HaniBposnaay 116Cd
BiJHOCHO JBOXHEWTPUHHOIO NOABiMHOro 6era-posnany: T1/2 = 2.9+0.4-0.3 Ha 10 B crenHi 19 pokis. Ha inmi mogu
Ta KaHaJIM NojBiiiHoro 6era-posnazny 116Cd BcTaHOBIIEHI HOBI 0OMEKEHHS, 30KpeMa 1151 [epexoy Ha OCHOBHUM
craH 116Sn: T1/2 >1.7 Ha 10 B cTenHi 23 pokiB (3 oBipyoio iMoBipHicTIO 90%), 3BiAKY CIiLyI0Th OOMEKEHHS Ha
MalopaHiBCbKy Macy HeMTpuHO m<1.7 eB Ta inmi napameTrpu Teopii. Hosi oomexxeHHs Ha piBHi 10 B creneni 17 - 10 B
crerneHi 21 pokiB BCTAaHOBJIEHI Ha [1epioAy HAaMiBpO3NaAy BilHOCHO Pi3HUX MOJI, i KaHaJliB IOJBIMHOrO 6eTa-po3namry
anep 64Zn, 70Zn, 106Cd, 108Cd, 114Cd, 136Ce, 138Ce, 142Ce, 160Gd, 180W, 186W. HoBe 06MeXEHHS Ha Macy
HEUTPUHO MaiopaHiBCbKOi pupony m<0.24 eB oTpuMaHe 3 aHasli3y JaHUX €KCIIEPUMEHTIB 10 [OUIYKY MTOJBIMHOTO
6era-posnany 76Ge. JocaigkeHi CUUHTWIIALINHI BIaCTUBOCTI, POPMU CLUMHTWIALIHMX CUTHAJIIB TapaAiouuCcTOTa
cupHTUngTOpiB CaWO04, ZnWO04, CdWO4, PbWO04, GSO, CeF3, YAG:Nd K nepcreKTuBHUX AETEKTOPIB MOABIITHOTO
6eTa-posnany



2. Results of experiments to search for double beta decay are presented. The half-life of the two neutrino double
beta decay of 116Cd has been measured as T1/2 = 2.9+0.4-0.3 by 10 to 19 yr with the help of enriched CdWO0O4
crystal scintillators. The new half-life limits on different channels and modes of double beta decay of 116Cd have
been established, particularly the half-life limit at the level of T1/2 > 1.7 by 10 to 23 yr was set for the neutrinoless
double beta-decay of 116Cd to the ground state of 116Sn at 90% CL. The restriction on the Majorana neutrino mass
m < 1.7 eV and other parameters of theory were obtained. New half-life bounds at the level of 10 to 17 10 to 21 yr
were obtained for various double beta processes in 64Zn, 70Zn, 106Cd, 108Cd, 114Cd, 136Ce, 138Ce, 142Ce, 160Gd,
180W, and 186W. The new constraint on the Majorana neutrino mass m < 0.24 eV was set by analysis of double beta
experiments with 76Ge. Scintillation properties, pulse-shape, and radioactive contamination were studied with
CaWO04, ZnWO04, CdWO04, PbWO4, GSO, CeF3, yttrium-aluminum garnet doped with neodymium (YAG:Nd) crystal
scintillators as promising detectors for double beta decay experiments.
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