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1. TynenbHi epekTr B aMOpPHUX TBEPIUX Tinax

2. Tunnelling effects in amorphous solids

Pedepar:

1. Incepraliio NpUCBSIYEHO PO3MIUPEHHIO CTAaHAAPTHOI TYHEJIbHOI MOZEJIi HU3bKOTEMIIEPATYPHUX SIBUIL B
aMOpQHUX TBEPIUX TijlaX. 3alIPONIOHOBAHO HOBY MOJI€JIb KiHETMKM amopdisaliii nifJ eJ1eKTpPOHHUM OITPOMiHEHHSIM,
B SIKifl IIBUJKICTh POCTY BUTiseHHs: aMOpdHOi ¢pa3u CKIaLa€eThCs 3 BHECKY Bif pesyiakcallii 30y/1>)KeHUX eJleKTpPOHaMu
HecTabibHUX aTOMHUX KOHQIrypauiil i audysifiHOro NoToKy Kpisb Mbk¢asHy rpaHULII0 3 ypaXyBaHHSIM BHECKY
TyHEJIbHUX €(EeKTiB. B Ha6M>KeHH] BUNIaIKOBOTO C€PEIHbOrO M0JIS I00YI0BAaHO TEOPil0 KOJEKTUBHOI IUATOJIbHO]
B3a€MO/Iii TYHEJIbHUX JBOPIiBHEBUX CUCTEM i OTPUMAHO NTEPEHOPMOBAHUI B3a€MOIi€I0 BUPa3 1Sl MIIJILHOCTI CTaHIB
aHcamoJio. Briepie TeopeTUYHO NepefBillleHO MOKIIMBICTb iCHYBaHHS [ipKOBO-3KOMIIEHCOBAHUX JIOMIIIKOBUX
ueHTpiB [FeO4]0 y KBapLOBUX CTEKJIAX i, B paMKax 3allpOIIOHOBAHOI OPUTiHAJIbHOI MOZEJIi NapaMarHiTHUX
TYHEJIbHUX CUCTEM, OIIMCAHO HU3bKOTEMIIEPATYPHi TEPMOAMHAMIYHI BJIACTUBOCTU aHCAMOJIIO TAKUX LIEHTPIB.

Kiio4oBi c10Ba: TyHeJIbHA JBOPiBHEBA CUCTEMA, [IapaMarHiTHa TyHeJIbHA CUCTEMA, BUIIAJIKOBE CEpPEeLHE I10JIe,



amopisalis, 1BOX'SMHMI NOTEHLiaJ, MiXK(pa3Ha TPaHULL.

2. The dissertation is devoted to extension of the standard tunnelling model for low-temperature phenomena in
amorphous solids. A new model for amorphization kinetics under electron irradiation is proposed, in which the
growth rate of amorphous precipitate consists from contributions both from relaxation of unstable atomic
configurations, excited by electrons, and from diffusion flux through the interphase boundary, where the
contribution from tunnelling effects is taken into account. A theory for collective dipole interaction between
tunnelling two-level systems is elaborated in the mean random field approximation and an interaction-
renormalized expression for density of states of the ensemble is derived. For the first time the possibility of
existance of hole-compensated impurity centres [FeO4]0 in quartz glasses is theoretically predicted and, in the
frame of an original model of paramagnetic tunnelling systems proposed, the low-temperature thermodynamic
properties of an ensemble of such centres are described. Key words: tunnelling two-level system, paramagnetic
tunnelling system, mean random field, amorphization, double-well potential, interphase boundary.
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