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1. MeTonu Ta CUCTEMU CIIEKTPOMETPIi iI0HM3YI0YMX BUITPOMiHIOBAHb i KOHTPOJIIO pajiialliiiHOI 6e3MeKn Ha OCHOBI

HABIIiBIPOBiJHUKOBIX NETEKTOPiB HOBOTO MTOKOJIiHHS

2. Methods and systems of spectrometry ionizing radiation and the control of radiating safety over semi-
conductor detectors of new generation

Pedepar:

1. Inceprauis NpuCBsY€Ha CTBOPEHHIO JATYMKIB, IETEKTOPIB i CHCTEM HOBOIO IOKOJIIHHS [J1s TO3MMETPii 1
BHUOOpYOi pasioMeTpil i0Hi3yI0UMX BUIIPOMiHIOBaHb, KOHTPOJIIO SII€PHUX MaTepiajliB, TEXHOJIOTIYHUX [IPOLECIB i
CTaHy 3axucHUX 6ap'epiB AEC Ha OCHOBI pe3yJIbTaTiB 4AepHO-(PI3UIHUX AOCIIIPKEHD i (Pi3UKO-MaTEMAaTUIHOTO
MOJEJIIOBaHHS 00'eKTiB. [Ipy 1bOMy BUpilleHa pobyema BUOOPY MaTepiaiy AJsi CTBOPEHHSI HEOXOJIOIKYBaHOTO
JaTYMKa raMMa-BUIIPOMIHIOBAaHHS U IOBEAEHOI TEOPETUYHO i €KCIIEPUMEHTAJILHO [TePEBAr MOHOKPUCTAJIIB
TBepporo po3unHy CdxZN1-xTe (KLT). [y gocaimKeHHs 1 KepyBaHHS BJIaCTUBOCTSIMU 1[bOT'O MaTepiay
BHMKOPHCTOBYBJIACSI METOAU TePMOCTAMYJIbOBaHOT TpoBigHocTi (TCII) i TepmononboBoi 06pobku (TTIO).
Po3po6iieHo psan Mojesnei: eTeKTopa ioHi3ylounx BUTpoMiHIoBaHb (IB) sIk equHOI cuCTeMU IEPBUHHOTO i

BTOPMHHOTO ITEPETBOPIOBAYiB; U POBOTO aHAJi3aTOPa CIIEKTPA raMMa BUITPOMIHIOBAHHS; 3aJIEXKHOCTI Y4aCTOTU



iMITyJIbCiB HA BUXOJi AEeTeKTopa Bil eHeprii II. Po3po6iieHi MeTonu MOLeTI0BaHHS CIIEKTPIiB BJIACHOT'O raMMa-
BUMPOMIHIOBaHHSI 06'€KTIB KOHTPOJIIO i 06POOKM BEJIMKUX MAKETiB TaKUX CIEeKTPiB. CTBOPEHO HOBUII aJIrOPUTM
nacuBHoi Tomorpadii, 10 [03BOJIMB OKPALIMTH BifHOMmEeHHs curHain/mym y 10...100 pazis. 3a pesysnpraTamu
OOCTiIKEHb eJIEKTPO(PI3NIHUX BIACTUBOCTEN MMPOKO30HHUX KpucTasiB CdxZN1-xTe, npouecis sigepHO-i3nyHO]
B3aeMofii ix 3 raMMa-BUITPOMIHIOBAHHSIM, Cy4aCHUX allapaTHUX i IPOrpaMHUX 3aC06iB 06POOKM CUTHAJIB y pOOOTI
CTBOPEHI aTYMKU I IeTeKTOPU HOBOTO IOKOJIiHHS. Ha ix OCHOBI 3a1IpONIOHOBaHi CTPYKTYPHI cXeMU i po3pobJieHi
MaKeTHi 3pa3ku psny npuctpois: nosumerpa (BIMI-CZT) 3 eHepreTUYHOIO 3aJI€XXHICTIO YyTIMBOCTI MeHII 7 % 1715
eHeprii BunipominioBanH4 Biz, 20,0 keB 1o 1,5 MeB; nopratuBHOro 1{uppOBOro CrIeKTpPOMETpa raMma-
BUITPOMIHIOBaHHS 151 pafiiallifHOI pO3BiIKY B II0JIbOBMX YMOBaX i iHIIi. Y po6oTi BupiyBasnacs npobiema
YIOCKOHaJIEHHSI METPOJIOTIYHOTro 3a6€311eYeHHSs KOHTPOJIIO CTaHy 3axMCHUX 6ap'epis AEC, 1151 4oro po3po6JieHo
Psi, KOMILJIEKCIB HEPYIHIBHOTO KOHTPOJIIO: IPOTiKaHHS TaporeHepaTopa, FepMeTUYHOCTI 000JI0HOK TBEJIB,
iHguBinyanpHOI BO3UMeTpii nepconany, paaiauiiHoi o6cranoBku AEC.repMeTH4HOCTi 060JI0HOK TBEJIIB,
iHguBigyanbHOi BO3UMeTpii nepconaiy, paaiauitHoi o6cranosku AEC.

2. The dissertation is devoted to creation of gauges, detectors and systems of new generation for dosimeters and
selective radiometrishen ionizing radiation, the control of nuclear materials, technological processes and a
condition of protective barriers of the atomic power station on the basis of results of nuclear-physical researches
and physical and mathematical modeling of objects. Thus the problem of a choice of a material for creation of not
cooled gauge scale-radiation is solved and is proved theoretically and experimentally advantages of monocrystals
of firm solution CdxZN1-xTe (CZT). For research and managements of properties of this material were used
methods thermal stimulus conductivity (TSC) and thermal field processings (TFP). By means of TSC in crystals the
centers of capture of carriers of a charge (Ev+(0,1...0,6)) eV, their nature and influence on noise level of the gauge is
explained. Method TFP allows to operate resistance and other parameters of a material. The phenomenon ionizing
burn defects CZT is revealed at an irradiation strong accuracy pulse bunches electrons which energy exceeds a
threshold of generation of defects of structure. The model of the found out phenomenon is created and
experimentally confirmed. Due to their methods advantage of a high degree of clearing of initial components of a
crystal before compensating legerveishn is proved, the opportunity to increase a working pressure of the gauge up
to 200...300 is received V, to improve hardware spectra of a signal. A number of models is developed: the detector
of ionizing radiation (IR) as uniform system of primary and secondary converters; the digital analyzer of a
spectrum; dependences of frequency of impulses on an output of the detector from energy of IR, etc. By means of
such models the opportunity of reception of the maximal sensitivity of the gauge is shown at the minimal sizes of a
crystal, the optimum way of measurement of amplitude of an impulse for creation of a digital spectrometer with
the maximal resolution is certain, the opportunity of correction of power dependence of sensitivity with a margin
error less than 7 % is received. Methods of modeling of spectra scale-radiation of objects of the control and
processing of greater packages of such spectra are developed. The new algorithm of a passive tomography with
the purpose of restoration of distribution of activity inside of object of the control which signal /noise in 10 ... 100
times is created has allowed to improve a parity. By results of researches of electro-physical properties wide zone
crystals CdxZN1-xTe, processes of their nuclear-physical interaction with scale-radiation, modern equipment
rooms and software of processing of signals in work gauges and detectors of new generation are created. On their
basis block diagrams are offered and model samples of some devices are developed: a dosimeter (BDMG-CZT) with
power dependence of sensitivity more than 7 % for energy scale-radiation from 20,0 keV up to 1,5 MeV; a portable
digital spectrometer scale-radiation for radiation survey in field conditions and others. In work the problem of
improvement of metrological maintenance of the control of a condition of protective barriers of objects of the
atomic power station was solved. Complexes of not destroying control have been developed for this purpose with
application of the uniform approach: leakings of a steam and gas generator, tightness of environments tvels,
individual dosimetry of the personnel and radiating conditions of the atomic power station.
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