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V. BimomocTi npo gucepraniio

Mosga aguceprarii:

Koau TemaTHYHHUX PYOpPHK: 29.15.03

Tema gucepranii:

1. EkcriepyMeHTasbHi TOCTiIPKeHHS TIOIBIHHOT0 6eTa-po3nangy aTOMHUX SAep

2. Experimental research of double beta decay of atomic nuclei

Pedepar:

1. TIpencraBiieni pe3ysbTaT €KCIIEPYMEHTAIbHUX OCIiIPKEeHb [TOBIITHOro 6eTa-po3naay aTOMHUX s1ep. 3a
IioroMoroio ciuuHTUnITOpiB CdWO4, 36aravenux isotonom 116Cd, 6yB BUMipsHuil nepiog, HaniBposnagy 116Cd
BiZIHOCHO JBOXHEMTPUHHOTO MOABINHOrO0 6eTa-po3nany: T1/2 = 2.9+0.4-0.3 Ha 10 B crenHi 19 pokis. Ha inmi moau
Ta KaHaJu nojpiHoro 6eta-posmnany 116Cd BcTaHOBJIEHI HOBI 0OME>KeHHSI, 30KpeMa J1J1s [lepexo/ly Ha OCHOBHUM
craH 116Sn: T1/2 >1.7 Ha 10 B cTenHi 23 pokiB (3 foBip4yo0 iMOBipHicTIO 90%), 3BiAKY CIiLyI0Th OOMEKEHHS Ha
MaiopaHiBCbKy Macy HeUTpUHO m<1.7 eB Ta inwi napameTpu Teopii. HoBi o6mesxxeHHs Ha piBHi 10 B cTeneni 17 - 10 B
crerieHi 21 pokiB BCTaHOBJIEHI Ha [1epiofy HAMiBpO3MaAy BiTHOCHO Pi3HUX MOJL i KaHaJIiB IOABIMHOIrO 6eTa-po3mnany
sanep 64Zn, 70Zn, 106Cd, 108Cd, 114Cd, 136Ce, 138Ce, 142Ce, 160Gd, 180W, 186W. HoBe o6MeXeHHs Ha Macy

HEUTPUHO MaiopaHiBCcbKoi pupony m<0.24 eB oTpuMaHe 3 aHasli3y JaHUX €KCIIEPUMEHTIB M0 MOUIYKY [TOABIMHOTO



6erta-posmnany 76Ge. JocaimkeHi CUUHTUIIALiNAHI BIACTUBOCTI, GOPMU CLUUHTUIISALIMHUX CUTHAJIIB TapaJiounCcToTa
cuuHTUIATOpiB CaWO04, ZnW04, CdWO4, PbWO4, GSO, CeF3, YAG:Nd 5K repcreKTUBHUX JeTEeKTOPIB MOIBiiTHOTO
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 CdWO04
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
CaW04, ZnW04, CdWO04, PbWO04, GSO, CeF3, yttrium-aluminum garnet doped with neodymium (YAG:Nd) crystal
scintillators as promising detectors for double beta decay experiments.
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