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Pedepar:

1. O6'eKT mocHimpKeHHs - SBUILE MOoABIHOro 6eTa-posnany 136Xe. MeTa - ekcriepuMeHTajibHe BU3HAYEHHS IIepiofiiB
HaMiBpo3Mnany ABOHEHUTPUHOIO i 6€3HENTPHUHHOrO NPOLieCiB [oBiliHOro 6eTa-posnany 136Xe 3 MaKCUMaJIbHO
IOCSDKHOIO TOYHICTIO. MeTOIu NOCIIIIPKEHHS - 3araJIbHOHAYKOBi 3 BAKOPUCTAaHHSM KOMII'IOTEPHOTO MOJEJII0BAaHHS
Ta aHazi3y. HaykoBa HOBM3HA: IPOBEIEHO JOCIiIKeHHSI [TOABiIiHOro 6eTa-po3nany 136Xe HezaneskHUM
€KCIIEpPMMEHTAIbHUM METOMIOM; IOCSITHYTa YyTJIMBICTh 1O peecTpaliii IBOHETPUHHOIO NOABIMHOrO 6eTa-po3Iany
136Xe 8,5x10721 pokiB 3 90% piBHem nosipu (C.L.); BUBHau€HO HIDKHI IpaHuUlli IepiofiiB HamiBpo3namy
0€3HEUTPUHHOTO Ta IBOHEUTPUHHOIO MPOLECiB NOABINHOrO 6eta-po3snany 136Xe Ha piBHI pEKOPAHUX CBITOBUX
IOCSITHEHB; IIPOBEI€Hi TPUBAJi BUMipIOBaHHS (POHOBOTO ajibda-BUIIPOMIHIOBaHHS Ta PiBHSA 222Rn 6e3rnocepenHbo B
IIOBITpi B aBTOMaTUYHOMY PEe>XXUMi Ha piBHI oguHU1Lb BK/M3; 711 BUMipIOBaHb HAJHU3bKUX PiBHIB IOBEPXHEBOI
anbda-aKTUBHOCTI po3po6JieHa iMITy/IbCHA iOHHA iOHi3allillHa KaMepa; 3alIPONIOHOBAHO METOIUKY KOMIIEHCALlil
BIUIMBY BJIACTUBOCTE! €JIEKTPOHHUX KaHAJIB peecTpallii, IKy 3aCTOCOBaHO B IIpOrpamax 06poOKU i aHaslizy JaHUX

17151 BinHOBJIeHHS! GOPMU 3apeeCTPOBAHUX CUTHAJIIB, yTOUHEHHS eHeprii Ta ineHTudikanii 4acTuHOK;



IIPOJIEMOHCTPOBAHA BUCOKA €(PEKTUBHICTb METOMY aHaJIi3y 3a (POPMOIO CUTHAJIB 7151 AMCKPUMIiHAallii (POHOBUX
anbda-Tofiil B BEJIMKOMY [IPONOPLiHOMY JIiYMJIbHUKY. TeopeTndHe Ta IpaKTUYHEe 3HaY€HHSI OTPUMaHUX
pe3yJbTaTiB NoJisirae y BU3HAU€HHI rpaHulli AJ1s1 1epiofiB HaMiBpo3nany JBOX MO, IIoABiHOro 6eta-posnany 136Xe,
SIKi € BOKJIMBUMM JIJ1s1 PO3BUTKY TEOPETUYHUX PO3PAXYHKIB I[I€pHUX MAaTPUYHUX €JIEMEHTIB i CTPYKTYpH siApa.
31006yTi B BOCIiIKEHH] pe3y/IbTaT MOXYTb BUKOPUCTOBYBATUCH [P NIPOEKTYBAHHI HOBUX HAaJIHN3bKO(POHOBUX
€KCIIEPMMEHTIB i yCTaHOBOK 3 BUBUEHHSI BJIaCTUBOCTEl HEMTPUHO Ta PiIKiCHUX siiepHUX siBUll. Po3pobieHe
06J1afHaHHSI MOXKE OYTH 3aCTOCOBAaHE [J1s1 BUBHAYEHHS pafialiliHoi YuCTOTH MaTepiasiB, KOHTPOJIIOBAHHS CTaHy
IIOBITPS Ta OTOYYIOUOro cepenoBuila. Po3pobiieHi MeTonyu 06poOKY TaHUX MOXKYTb OYTH 3aCTOCOBaHi Ipu
MIPOBEIEHHI €KCIIEPUMEHTAJIbHUX IOCiIKEHb.

2. The object of research - the phenomenon of double beta decay 136Xe. Goal - the experimental determination of
half-lives of two-neutrino and neutrinoless process of double beta decay of 136Xe with a maximum attainable
accuracy. Methods of research - general science, using computer modeling and analysis. Scientific novelty: a study
of double beta decay of 136Xe independent experimental method, the sensitivity of registration two-neutrino
double beta decay of 136Xe 8,5x10"21 years with 90% confidence level, the lower bound of half-lives of
neutrinoless and two-neutrino process of double beta decay 136Xe at the record level of world achievements; held
long-term measurements of background alpha-radiation and the level of 222Rn in the air directly in the automatic
mode, the unit-level Bq/m3; for measuring ultra-low levels of surface alpha-activity was developed pulsed ion
ionization chamber, the technique of compensation influence the electronic properties of the recording channels,
which is used in treatment programs and data analysis for the resumption of a registered signal, refinement of
energy and particle identification, has demonstrated high efficiency of the method of analysis of waveforms to
discriminate against the background of alpha events in a large proportional counter. Theoretical and practical
significance of the results is to determine the boundaries for the half-lives of the two modes of double beta decay
of 136Xe, are important for the development of theoretical calculations of nuclear matrix elements and nuclear
structure. Obtained in the research results can be used in designing new extremely low background experiments
to study the properties of neutrinos and rare nuclear phenomena. Designed equipment can be used to determine
the radiation purity of the materials, control of air and the environment. Developed data processing methods can
be used in experimental researches.
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