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Pedepar:

1. Inceprauiiiti focinKeHHs NpUCBsYeHi BCTAHOBJIEHHIO Ta ONMCY 3aKOHOMIpHOCTe! TepMOAMHAMIYHUX (HarpiB,
($a3oBi nepexoan) Ta KiHeTUYHUX (AUQY3ist, MacorepeHoC) NPOLECiB y TEAYPHULi KaIMil0 Ta FETEPOCUCTEMI IIJTiBKa
metany/CdTe npu noTy>KHOMY HAHOCEKYHIHOMY JIa3€PHOMY OIIPOMIHEHHI y Pi3HUX CepenoBUILAX, i, BiTIOBIIHO,
BUpilIeHHIO MTpobeMu PopMyBaHHS Ta KEPOBAHOI 3MiHU Qi3NYHUX (€JIEKTPUYHUX, POTOETEeKTPUIHUX, OIITUYHIX)
BJIACTUBOCTEN IOBEPXHEBHUX LIAPiB NAaHMX HaIiBIIPOBiNHMKIB IIPY peasidallii yMOB iCTOTHOTO BiIXWUJIEHHS Bif,
TepMOJMHAaMIYHOI piBHOBaru. [1py TeOpeTUYHOMY OIUCI EKCIIEPUMEHTAILHUX PE3YJIbTaTiB Oy/ie BpaxOBaHO 4acoBa
Ta IPOCTOPOBA HEJIOKAJIBHICTh Y KIHETUYHMX SIBUIIAX [TIEPEHOCY. Ha OCHOBI OTPMMAaHMUX €KCIIEPUMEHTAIbHUX JAHUX

i TeOpeTUYHOTro aHasli3y 6yAyTh OTPUMaHI IIPUHIMIIOBO HOBi PyHIIAMEHTAaJIbHI Ta HAYKOBO-TIPAaKTUYHi pe3yJbTaTh



mono (popMyBaHHs Ta MogUdiKalii HAHO- Ta MIKpO- PO3MipHHUX MIAPiB TEJIYPUAY KaAMil0 Ta KPEMHIIO, OCKIJIbKU
NIOTYKHE HAHOCEKYH]IHE JIa3epHe ONPOMiHEHHS FeTEPOCUCTEM Y Pi3HUX CepelloBUILAX (ra3u, PilMHN) 103BOJISIE
3HAYHO 3MiHIOBAaTY Ta Bapil0BaTH B IIMPOKOMY Jliana3oHi koedilienTu cerperauii, 1udysii i po3YMHHOCTI JOMILIOK,
JIETYIOYUX €JIEMEHTIB Ta BJIACHUX TOYKOBUX 1€(EKTIB. A TAKOXK, 1[0 BAKJIMBO, €(PEKTUBHO BUKOPUCTOBYBATU TaK
3BaHUI €(PEKT «3aMOPOXKEHHS» AKTUBOBAHMX aTOMIB Ta «HETEIJIOBUI» IIPOLIEC BBEI,EHHS 3a[JaHOTO JIETYIOUOTO
eJIEeMEHTY 3a MexaHi3aMoM 6apoaudysii. Ha ocHOBI faHux 4oCIiIKeHb B [104abIIOMy MOXe OyTH CTBOPEHA IIMPOKa
rama BUCOKoe(EeKTHBHUX €JIEMEHTIB iHpopmaliliHoi TexHiku. [Ipo6aeMa popMyBaHHS Ta KEPOBaHOI 3MiHU
(i3sNYHUX (B T.Y. €JIEKTPUYHMX, ONITUYHUX) BJIACTMBOCTEN HAMiBIPOBIIHUKOBUX F€TEPOCTPYKTYP i TOHKOIJIiIBKOBUX
CHCTEM IIPU JIii TOTY>KHOTO HAaHOCEKYHIHOTO JIA3€PHOr0 BUIIPOMIHIOBAHHS, IIPU SIKOMY P€ajli3yloTbCsS YMOBHU
iCTOTHOTO BiXWJIEHHS BiJl TEpPMOJMHAMIYHOI piBHOBAary B YyMOBax IIOPYIIE€HHS IPUHIIUITY JIOKAJIBHOI
TepMOJMHAaMiYHOi piBHOBaru. lle, BiANoBigHoO, NOTpebye BUBYEHHS Ta ONUCY NpoLeciB gudysii (MaconepeHocy) Ta
Ie(dEeKTOyTBOPEHHS B YMOBAX [OPYLIEHHS JAHOTO, OJJHOTO 3 OCHOBHUX, IPMHLUIIB KJIACUYHOI TepMOAUHAMIKHU. Taki
YMOBH, IIPM SIKUX Bifl0yBaloThCs MIBUAKI (pa30Bi nepeTBOpeHHs Ta cybsimallisi, peasizyloTbCst HallpUKag, Ipy
HAaHOCEKYHIHOMY iMIIyJIbCHOMY Jla3epHOMY onpomMiHeHHi (IJIO) HaniBNIpoBigHUKIB B 06/1aCTi PyHAAMEHTaNIbHOTO
NOTJIMHAHHA Ta MeTasiB. Takuil cnoci6, Ha BifMiHy Bif TUMIOBUX (KBa3ipiBHOBa)KHMX) METO/IiB BUPOLIEHHS Ta
dhopMyBaHHS HAaHO- Ta MiKpO- PO3MipHUX HaIiBIPOBIIHUKOBUX LIAPiB, I03BOJISIE 3HAYHO 3MiHIOBAaTH Ta BapilOBaTU B
IIMPOKOMY Aiana3oHi koediljienTun cerperauii, 1nudysii i po3YMHHOCTI JOMIIIOK, JIETyIOUMX €J1IeMEHTIB, TOUKOBUX
IeQeKTiB y HaliBIPOBiJHMKAX Ta OJABUTY e(PEeKT CAaMOKOMIIEHCAllii TOMIIIKOBYX LIEHTPIiB aKTUBAllil Yepe3 Tak
3BaHUM e(eKT «3aMOpOXeHHs». HabIbKeHHS JIOKaIbHOI PiBHOBAry ClpaBel IvBe, K10 4ac pesakcallii, IpoTIrom
SIKOTO BCTAHOBJIIOETHCSI PiBHOBAara y MaKpOCKOIIIYHO MaJjuX (ajle 3 BEJIMKOIO KiJIbKiCTIO YaCTMHOK) 06J1acTsIX,
HabaraTo MeHIe XapakKTePHOr0o Yacy KOHKPETHOro (isn4HOro npouecy (3okpema npu 1J10), To6TO MBUIKICTh
PYVHYBaHHS PiBHOBAru, 6araTo MeHIle IBUIKOCTI peJslakcalii CuCTeMu 10 JIOKaIbHOI piBHOBaru. Komiekc
€KCIIepUMEHTAJIbHUX Ta TEOPETUYHUX AOCIIIKEHb LO3BOJIUTh OTPUMATU 3arajibHi 3aKOHOMipHOCTI
TEpPMOJMHAaMIYHUX Ta KiIHETUYHUX [IpolLeciB MOAU(IKyBaHHS TeTEPOCUCTEM Ta ONTUMI3yBaTU I1apaMeTpU Ta
PEXMMU JIa3€PHOTO OIIPOMiHEHHS AJ1s1 POPMYBaHHS [IPUNIOBEPXHEBUX IAPIB y HaMiBIIPOBIAHMKOBUX MaTepiaax i3
3a[]aHMMU €JIEKTPUYHUMHU, (POTOETIEKTPUYHUMU TA ONITUYHUMHU XapaKTE€PUCTUKAMHU, 1J0 MOKe OyTH BUKOPHUCTAHO
1181 IPUJIaHAX QYHKLIOHAIBHUAX CTPYKTYP Pi3HOMaHITHOTO NIPU3HAY€HHS (HANIPUKJIA/, JeTEeKTyBaHHs [Y,
PEHTIeHiBCbKOrO Ta raMMa BUIIPOMiHIOBaHHS). TepMoanHaMiuHi Ta KiHETUYHI IpoLiecu MOINQiKyBaHHS
reTEPOCHUCTEM Ha OCHOBI KDEMHIIO Ta TEJYPUAY KaIMilo, a came BCTaHOBJIEHHS Ta ONMC 3aKOHOMipHOCTEN Audy3ii
JIETYI0UMX aTOMIB Ta reHepaLiliHO-pesakcalifiHyX IponeciB y nedeKTHiN nigcrucrTemi npyu HaHOCEKYHIHOMY
nazepHoMy onpoMiHeHHi CdTe, Si Ta cucTeMm IIiBKa MeTasly /HalliBIIPOBiAHUK, KOJIM Peali3yloTbCsl YMOBU
JIOKaJIbHOI 4acoBOi Ta(ab0) NpOCTOPOBOi HEPIBHOBAXKHOCTI, 3a3Ha€ CUJILHOTO BILIMBY (i3MYHOI Ta TEOMETPUYHOL
HeJliHiliHOCTeN. 30KpeMa, BiiOyBaloThCs HaNMBUIKI Tpouecy $Ha30BUX IIEPEXOiB — TBEPAE TijIO-ra3, TBEP/E TiIo-
PO3I1JIaB-TBEp/ie TiJIO 3 BEJIMKOI MBUIKICTIO nomypeHHs $pazosoi rpaHuui (1-20 M/ c)

2. Dissertation studies are devoted to establishing and describing regularities of thermodynamic (heating, phase
transitions) and kinetic (diffusion, mass transfer) processes in cadmium telluride and the metal film /CdTe
heterosystem under powerful nanosecond laser irradiation in various environments. and, accordingly, solving the
problem of formation and controlled change of the physical (electrical, photoelectric, optical) properties of the
surface layers of these semiconductors when implementing conditions of significant deviation from
thermodynamic equilibrium. The theoretical description of the experimental results will take into account
temporal and spatial non-locality in the kinetic transfer phenomena. Based on the obtained experimental data and
theoretical analysis, fundamentally new fundamental and scientific-practical results will be obtained regarding the
formation and modification of nano- and micro-sized layers of cadmium and silicon telluride, because powerful
nanosecond laser irradiation of heterosystems in various media (gases, liquids) allows to significantly change and
vary in a wide range the coefficients of segregation, diffusion and solubility of impurities, alloying elements and
intrinsic point defects. And also, what is important, effectively use the so-called effect of "freezing" of activated
atoms and the "non-thermal” process of introducing a given doping element by the barodiffusion mechanism. On
the basis of these studies, a wide range of highly effective elements of information technology can be created in



the future. The problem of the formation and controlled change of the physical (including electrical, optical)
properties of semiconductor heterostructures and thin-film systems under the action of powerful nanosecond
laser radiation, in which conditions of significant deviation from thermodynamic equilibrium are realized, and
especially in conditions of violation of the principle of local thermodynamic equilibrium. This, accordingly, requires
the study and description of the processes of diffusion (mass transfer) and defect formation in conditions of
violation of this, one of the main principles of classical thermodynamics. Such conditions, under which rapid phase
transformations and sublimation occur, are realized, for example, during nanosecond (pulse) laser irradiation (PLI)
of semiconductors in the field of fundamental absorption and metals. This method, in contrast to typical (quasi-
equilibrium) methods of growing and forming nano- and micro-sized semiconductor layers, makes possible to
significantly change and vary in a wide range the coefficients of segregation, diffusion and solubility of impurities,
doping elements, point defects in semiconductors and suppress the effect of self-compensation impurity
activation centers due to the so-called "freezing" effect. The approximation of local equilibrium is valid if the
relaxation time during which equilibrium is established in macroscopically small (but with a large number of
particles) regions is much less than the characteristic time of a specific physical process (in particular, in the case
of PLI), i.e., the rate of equilibrium destruction is much less than the rate of relaxation of the system to the local
balance. A complex of experimental and theoretical studies will allow to obtain general regularities of
thermodynamic and kinetic processes of heterosystem modification and to optimize conditions and regimes of
laser irradiation for the formation of near-surface layers of semiconductors with specified electrical, photoelectric
and optical characteristics, which can be used for instrumented functional structures of various applicatons (for
example, detection of IR, X-ray and gamma radiation). Thermodynamic and kinetic processes of modification of
heterosystems based on silicon and cadmium telluride, namely establishment and description of laws of diffusion
of alloying atoms and generation-relaxation processes in the defective subsystem during nanosecond laser
irradiation of CdTe, Si and metal film /semiconductor systems, when conditions of local temporal and /or spatial
imbalance, strong influence of physical and geometric nonlinearities are realized.
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TOJIOBH pagu

BiacHe IIpizBuie Im'sa I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

Boponos Cepriit OnexkcangpoBud

Bopounos Cepriit OnexkcangpoBud

JleBunpkuu Ceprii MukosiaiioBuy

VKpIHTEI

Opuenko TersiHa AHaTosIiBHA



