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Edexru crinbHOIi Aii cBiT/Ia Ta ME€XaHiYHOI HAIIPYT Ha CTPYKTYPY €JIeKTPOHHUX CTaHIB IIapyBaTUX

HaIliBIIPOBIIHUKIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The effects of the combined action of light and mechanical stress on the electronic states structure of layered

semiconductors.

Pedepat yKpaiHCBKOIO:

OO6rpyHTOBaHO IJIAHOMipHE CTBOPEHHSI IUCKPETHUX NIePiofliB KPUCTAJIYHOI ['PATKU MapyBaTUX KPUCTAJIB
BiJHOCHUM 3CyBOM 1IapiB. [Ioka3aHo, 10 OCHOBHI 3MiHU, CIIPUYMHEH] 3CYBOM LIAPIB, Y CTPYKTYPi €JIEKTPOHHUX
CTaHiB 3yMOBJIEHI IIPOLIECAMU 3HATTA BUPOIKEHHS €HEPTiil UUX CTaHiB. BCTaHOBIEHO IMHAMIKY 3HATTS
BUPOJKEHHSI €JIEKTPOHHMX CTaHiB, 0 Jja€e 3MOTy ifeHTU(IKyBaTH iX 32 MOMEHTaMU 4acy 3HTTS BUPOIKeHHs. Ha
OCHOBI LIUX pe3yJIbTaTiB 3alIpOIIOHOBAHO OPUTiHAJIbHUI CIIOCIO BU3BHAUEHHSI CIIEKTPAJIbHUX CKJIAJIOBUX CBiTJIa 32
IOTIOMOTOI0 JATYMKIB, BATOTOBJIEHUX i3 apyBaTUX KpucTasiB. CIoCio IPYHTYETHCS HA 3MiHi CTPYKTYPH 1apyBaTOro
KpUCTasa Mif BIJINBOM MEXaHIYHOTO TUCKY HU3bKOi YaCTOTH, 110 3MiHIOETHCS 32 TAPMOHIYHNM 3aKOHOM. Lleii crioci6
Ila€ 3MOT'y BU3HA4YaTU CIIEKTPAJIbHUI CKJIA], OITUYHOrO BUIIPOMIHIOBaHHS Y BUIMMIil Ta 6JIVDKHIN iHDpayepBoOHil
0071aCTSIX CIIEKTPA PafioTeXHIYHUMU 3ac0b6aMU 6€3 BUKOPHCTAHHS IUCIEPTYI0YMX eJeMeHTiB. Po3pobka 3axuiieHa
[IaTE€HTOM Ha KOPUCHY MOJesb Pe3yIbTaTh JOCiIPKeHb BIUIUBY OJHOBICHOTO TUCKY (p||C) HA ONTHYHI BJIaCTUBOCTI
[apyBaTUX HamiBIpoBinHUKIB GaSe i T12S ganu 3Mory nepeBipyuTy 3aCTOCOBHICTh HOBOTO (Di3MYHOIO MexaHi3My
dopmyBaHHs Kpato ¢pyHIaMmeHTanbHoro noravHadHs (KQIT) y HenpssMo30HHUX HaNiBIpoBigHUKax. Llel giznunnit
MexaHi3M nosisirae y popmysanHi KOIT kpucranis GaSe i TI2S, sgxuil y nux crnosykax 3a GOpMOIo € 6JIM3bKUM 10
€KCIIOHEHTH (1paBujo Ypbaxa), Cynepro3ullielo AeKiJIbKOX TUIIB HENPSIMUX MDK30OHHUX ME€PEXO/iB €JIeKTPOHIB.
[TokazaHo, 10 YKCesIbHI 3HaYE€HHS 30HHUX [TaDAMETPiB, BUHAYEHi 3a pe3yJIbTaTaMU MOJEIOBAaHHS, 106pe
y3rOJPKYIOThCSI 13 3HAUEHHSIMU LIUX [1apAMETPiB, BUBHAYEHHUX 32 pPe3yJIbTaTaMU PO3PaxyHKiB €HepreTMYHOi 30HHOI
ctpykrypu GaSe i TI2S. OgepskaHi pe3ysnbTaTty JaloTh 3MOTY BIIEBHEHO NPOIIOHYBAaTU BUKOPUCTAHHA Liiei Mozgei A1
aHasli3y ONTUYHMX BJIACTUBOCTEN iHIIMX HAMiBIPOBITHUKIB, y AKX KOIT popMyIOTh IeKisbKa TUIIIB HEIIPSIMUX
MIXX30HHUX IlepexoiiB. Taka MojieJb TaKoXX MOXKe 6yTH e(PeKTUBHO BUKOPUCTAHA SIK METOIMKA [1J1s1 BUBHAYEHHS
ONTUYHOI LIMPUHM 3a00POHEHOI 30HU Y HENIPSIMO30HHYX HaMiBIPOBiIHMKAX, HAIIPUKIIA, y Pa3i €KCIIOHEHLialIbHOI
¢dopmu KOPII. Lle gacTb 3MOry aHaslidyBaTy AMHAMIiKy 3MiHU IIMPUHU 3a60pOHEHOI 30HM HaMiBIPOBigHUKA y Pasi

BIJINBY Ha HbOTO Pi3HMX YMHHUKIB, HAIIPUKJIAJZ, OSHOBICHOTO THUCKY.

Pedepar aHIJ1iiCBKOIO:

The formation of discrete periods of layered crystal lattice by relative shear of the layers is substantiated. It is
shown that the main changes caused by a shift of the layers are due to removing the degeneracy of energies of the
electronic states. The dynamics removing the degeneracy of electronic states is established, which makes it
possible to uniquely identify them for time moments of removing the degeneracy of these states. On the basis of
these results, an original method for determination of the spectral components of light is proposed. Such method
can be a basis for development of radio-technical analyzers of spectral composition of light without using
dispersion elements. The results of studies of the effect of uniaxial pressure (p||c) on the optical properties of GaSe
and TI2S layered semiconductors made it possible to verify the applicability of a new physical mechanism for the
formation of the optical absorption edge in indirect-gap semiconductors. The results obtained make it possible to
confidently propose the use of this model for analyzing the optical properties of other semiconductors in which
the fundamental absorption edge forms several types of indirect optical transitions. Such a model can also be
effectively used as a technique for determining the optical band gap in indirect-gap semiconductors. This will
make it possible to analyze the dynamics of the change in the width of the forbidden band of a semiconductor in



the case of influence of various external factors, for example, pressure, on it.
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