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XaJIbKOTEHiTiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Modification of sensor properties of silicon structures and rare-earth containing oxide and chalcogenide materials

Pedepar yKpaiHCBKOIO:

O6’ekTOM JOCTiIKeHHs OyI1: MOKPUCTAiuHI KepaMivHi 3pa3Ky CKJIQAHUX OKCUIIB 3i CTPYKTypolo mniHesi AB204
(A= Ba, Mg, Zn; B = Al, Ga) 3 nomimkamu nepexignux (IIM) Ta pigkicHozemesnpHuX MeTasiB (P3M); ceHCOpHi
noBepxHeBo-6ap’epHi cTpyKTypH (IIBEC) Ta cBiTs0-BUunpomiHoBaibHi cuctemu (CBC) Ha OCHOBI P-Si; XaJlbKOreHiHi
CKJIONOAi0OHI HaMiBIIPOBiNHYKY JieroBaHi ioHamu P3M. MeTo1o rpoeKTy 6yJ10: OCiIKeHHsI Ta IjiiecpsiMOBaHa
3MiHa BiacTuBOCTel QyHKI[IOHaJIbHUX MaTepiasliB i IPpUCTPOIB Ha IX OCHOBI; LiijleclIpsMOBaHa 3MiHa BJIaCTUBOCTEN
CEHCOPHUX MaTepiajiB, CIpSIMOBaHa Ha IIOKpallleHHs i cTabinizallilo napaMmeTpiB IPUCTPOIB Ha iX OCHOBI; CTBOPEHHS
CBITJIOBUNIPOMIHIOBaJILHUX CUCTEM 3 BUCOKOIO iHTEHCHBHICTIO JIIOMiHECLIEHIIii HA OCHOBI KPEMHIIO p-TUILY
IIPOBiAHOCTI. BCTaHOBJIEHO, 110 NTO€IHAHHS BUCOKOTEMIIEPATypPHOi 0OpOOKM KPUCTAaliB KPDEMHII0 B aTMocepi
KUCHIO Ta IPY>XHOi gedopmalii fae 36inblieHHs eHeproedeKTUBHOCTI JIIoMiHecleHLii 10 2,5 %. 3anpornoHoBaHe
PIBHSIHHS, SIKE ONUCY€E [I0BEPXHEBY MIPOBiIHICTh KPEMHIIO SIK (PYHKIIiI0 MEXaHIYHOIO HAaBAaHTAKEHHS Ta 03U X-
onpoMiHeHHs. B paMKax BUKOHaHHS JaHOI HAYKOBOi pOOOTU MiATBEPIPKEHO TiNOTE3U PO MOKJIMBICTb CTBOPEHHS
Ha OCHOBi OKCU/IIB i XaJIbKOT€HifliB HOBUX €(DEKTUBHUX JIFOMiHECIIEHTHUX CEHCOPiB BOJIOTOCTi, CEHCOPiB
TeMIIEpaTypH Ta iOHi3yl04Oro BUIIPOMiHIOBAHHS, JIIOMiHO(]OPIB i3 KOHTPOJILOBAaHUM KOJIbLOPOM CBiU€HHH,
JIIOMiHECIIEHTHUX MITOK JJ151 6ioMeIMYHUX TECTYBaHb, a TAKOX 6ioceHCcOopiB. TakoX NifTBEpIyKeHA rifoTesa Mpo
MO>KJIMBICTb CTBOPEHHSI HA OCHOBi KDEMHIIO €(DEeKTUBHUX Ta [IeIE€BUX JETEKTOPIB i0OHi3yro4oro ta [4-

BUIIPOMIHIOBAHHSI, CECHCOPiB MarHiTHOTO IOJISI TA MEXaHIYHUX HABAHTAKEHb.

Pedepar aHIJ1iHCBKOIO:

The object of the study consisted of: polycrystalline ceramic samples of complex oxides with spinel structure
AB204 (A = Ba, Mg, Zn; B = Al, Ga) doped with transition and rare earth metals; surface barrier structures with high
sensitivity and light-emitting systems based on p-Si; chalcogenide vitreous semiconductors doped with rare earth
ions. The purpose of the project is following: investigation and modification of properties of functional materials
and devices on their basis; modification of properties of sensing materials, aimed at improving and stabilizing the
parameters of devices based on them,; creation of light-emitting systems with high luminescence intensity based
on p-type silicon conductivity. It is established that the combination of high-temperature treatment of silicon
crystals in an oxygen atmosphere and elastic deformation gives an increase in the energy efficiency of
luminescence up to 2.5%. A respective equation is proposed to describes the surface conductivity of silicon as a
function of mechanical load and X-ray dose. As part of this research, hypotheses about the possibility of creating
new effective fluorescent humidity sensors, temperature and ionizing radiation sensors, color-controlled
phosphors, fluorescent fingerprints for biomedical testing, and biosensors based on oxides and chalcogenides have
been confirmed. The hypothesis about the possibility of creating effective and cheap detectors of ionizing and
infrared radiation, magnetic field sensors and mechanical loads on the basis of silicon has also been confirmed.
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