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Kyssmun C.B., Cymaps H.T. BIMAHUE MATEPUAJIA ITIOJJIOXXKN HA ITEPEXOJbI OU-
SJIEKTPUK - ITPOBOJHMK B TOHKUX ITVIEHKAX ITOJIMAHUJIMHA.

v

PaccMoTpeHbl 0cOOEHHOCTH Nepexo/ia AMDIEKTPUK — MPOBOJHHUK B TOHKUX IUICHKaX mosimaHwinHa. [lokaszaHo,
YTO B 3aBHCHMOCTH OT MaTepHaa IOJUIOKKH TaKOW Mepexo]] MOXKET NMPOUCXOANTH P Pa3IMYHBIX 3HaueHusx pH
JOMUPYIOIIEro pacTBOpaA.

JUDJIEKTPUKU. ITPOBOJAIIUE ITOJIMMEPBI. TIOJIMAHWJIVH. ITJIEHKHU.

Ononko JI.E. METOJ KOHEYHBIX PA3SHOCTEI BBICOKOI'O IOPSIJKA M EI'O MCIIOJIB30-
BAHMUE JJI1 UCCIIEJOBAHUA KITACTEPOB KOBAJIEHTHBIX KPUCTAJIJIOB.

[pemnosxeHHast paHee METOANKA yUeTa TPaHUYHBIX yCIOBUH JUIA KIACTEPOB KPHCTAILIOB CO 3HAYUTEIBHON KO-
BAJIEHTHOW COCTAaBJISIOLIEH XMMHUYECKOM CBSI3U peajlM30BaHa Ha OCHOBE METOJId KOHEUHBIX PAa3HOCTEH BBICOKOIO
nopsaka. B xiacTepHOM TPpUOIIDKEHUH HUCCIEAYIOTCS OCOOCHHOCTH 3IIEKTPOHHOH CTPYKTYPHI M T€OMETPUIECKOTO
CTPOCHHUSI peryisapHbIX KpuctawioB (GaAs, Si), a Takke COOTBETCTBYIOIIMX HPUMECHBIX IICHTPOB 3aMEICHHS
(GaAs:Si, Si:P, Si:S). PaccmarpuBaercst ctaOMIIBHOCTE Je()eKTa M XapakTep €ro BO3MOXKHOH PEKOHCTPYKLWH, a
TaKXKe BIMSIHUC U3MEHCHUS 3apsjia IIEHTPa HA €ro yCTOMYUBOCTh. [10y4eHo JOCTaTOYHO XOPOIIee COOTBETCTBUE C
pe3yJbTaTaMu SKCIIEPUMEHTA U KPUCTAJUIMIECKOTO IMOAX0a (METOI PACIIUPEHHON TYCHKH ).

I'PAHIUYHBIE YCJIOBMA IJIS1 KIIACTEPOB KOBAJIEHTHBIX KPUCTAJUIOB. METOJ KOHEYHBIX PA3HO-
CTEHN BBICOKOI'O ITIOPAAKA. ITPUMECHBIE HIEHTPBI B KPUCTAJJIAX. PEKOHCTPYKLIMA.

Ceteiixua A.J0O., Kpacaukor U.B., ITomos A.EI., dotuagu A.D. TEMIIEPATYPHAZ
PEAKLIMS COHEPXANIIMX HAHOYACTUIIbI BUOTKAHEWM HA OBJIYYEHHUE CBETOM VY®-A- U
Y®-B-IMAITA3OHOB.

Ha ocHoBe pa3zpaboTaHHOI MaTeMaTHIECKON MOJIEIIN KOKH ¢ HAHOYACTHIIAMH JUOKCHAA THTaHA TUaMeTpaMu 62
u 122 HM TOTy9eHO U MPOAHATTU3UPOBAHO pacIIpeieIeHNe IDIOTHOCTH MOTIIOMEHHOM SYHEPTUH 110 TITyOWHE KOXH IpU
ee Y®-o6myuennn Ha qnuHax BouH 310 m 400 HM. YCTaHOBIIEHO, 9TO YBEIMYEHHUE IOTJIOMICHUS B POTOBOM CIIOE
KOXH (CJI0€ ¢ YacTUIIaMH) MIPUBOAMT K ero HarpeBy. IlokazaHo, 4To TemmepaTypa Ha TOBEPXHOCTH KOXKH C YUETOM
TEIUIOBOT'O CTOKA Ha TPaHMIIE pa3zelia Koxa — BO3AyX mossimaercs 1o 42 °C.

HAHOYACTHULIbL. BUOTKAHU. Y®-OBJIYUEHHUE. KOXA. POTOBOI CJIOH. SIIUIEPMHUC.

CrtenmanoBa T.II., ApramonoBa A.C., Kampanora B.M. I[HHQHBHBIPT MOMEHT U
CTPYKTYPA HEJIJIOBMO3bI B I[TOJISIPHBIX PACTBOPUTEJISAIX C BOJOPO/JHOU CBA3LIO.

[IpencraBneHsl pe3ysbTaThl UCCIEAOBAHUS TUIIOJIEHBIX MOMEHTOB I€JUI00MO3b! B pa30aBIeHHBIX PacTBOpax B
JUMETUIAlETaMUe U BOJAE. YCTAHOBIEHO BJIMSHHUE NMPHUPOJBI PACTBOPUTENS M TEMIEpaTypbl Ha BEIMUYUHBI AU-
MTOJIBHBIX MOMEHTOB IeJUI00HO3bI; TOKa3aHa POJIb BOJAOPOIHBIX CBsI3el B (HOPMHUPOBAHNH MOJIEKYJIBI LIETUIOOMO3BI U
CTPYKTYPBI COJIbBATOB.

JUBJIEKTPUYECKAS TTPOHUILIAEMOCTb. JIAMOJIbHBIA MOMEHT. PACTBOP. COJIBBAT. BOJIOPO/HASI
CBA3b. HEJUIOBMO3A. IUMETUJIIALIETAMUA. BOJA.

®engoro B.I'., Ykaneer T.A., Censkuna A.B. PE3OHAHCHOE BPOITOBCKOE OTPAU—
XKEHUE CBETA OT TPEXMEPHbBIX ®OTOHHBIX KPUCTAJIJIOB B PEXMME MHOI'OBOJIHOBOU
JANDPAKIINNA.

HccnenoBanbl 0COOEHHOCTH PacIIpOCTPAHEHUS (C YIETOM OTPAXKEHUS U IPEIOMIICHHS) JIEKTPOMAarHUTHBIX BOJIH
B TpeXMepHBIX (oToHHBIX KpucTaiuiax (PK), obnagaronmx BEICOKUM JHAIEKTPUYECKUM KOHTPACTOM, B YCIIOBHUSX,
KOT/Ia CTAHOBHTCSI CYILECTBEHHBIM PEKHM MHOT'OBOJIHOBOHM OparroBckoil mudpaxiuu. IIpoBeneHo neranbHoe co-
NIOCTaBJIEHHE U3MEPEHHBIX ¥ PACCYUTAHHBIX KOHTYPOB OTPAXKEHHUS C DHEPTeTHYECKUM CIIEKTPOM COOCTBEHHBIX MOJ|
npocrpaHcTBeHHO orpanuueHHoro @K. [lokazaHo, uTo nyOieTHas CTPyKTypa IIMKOB Op3TTOBCKOTO OTpPaKEHHS,
TIPOSIBIISIIONIAsICS. B HEKOTOPOM HMHTEPBAJIE YIJIOB HAKJIOHHOTO MaJleHus CBeTa, (POPMUPYETCS 32 CUET PE30HAHCHOTO
BO30Y’KAEHHS JIOTIOJHUTEIBHBIX MOJ], O0YCJIOBIEHHBIX IU(paKIKeil cBeTa Ha HAKJIOHHBIX 110 OTHOIIEHWIO K IIO-
BepxHocTH DK kpHcTamInyecKux MiIOCKOCTSX.

OOTOHHBIE KPUCTAJIJIBI. MHOT'OBOJIHOBA S TU®PAKIMA. BPOTTOBCKOE OTPAXKEHHE.
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SAueimun II.U., Usanos B.K., IToxo3kos P.I'., ConosreB A.B. CTPYKTYPA DOJIEK-
TPOH-TIO3UTPOHHBIX KJIACTEPOB. ITPUBJINJKEHUE XAPTPU — ®OKA.

Wzyuen manoucciieIoBaHHbIH (U3MYECKUil 00BEKT — KOHEUHas MPOCTPAHCTBEHHO-OTPaHMYCHHAsI CHCTEMa U3
OIMHAKOBOTO YHCIIA 3JIEKTPOHOB M MO3UTPOHOB. PaCCMOTpPEHBI CBOMCTBA AJIEKTPOH-IO3UTPOHHBIX KJIACTEPOB B 3a-
BUCHMOCTH OT WX pa3Mepa (1o cra map 4actun). [yiss pacueToB MCHONB30BaHO MpuOMKkeHne XapTtpu — Poka, B
KOTOPOM CHCTEMa CBsi3aHa HEJIOKAJIbHBIM OOMEHHBIM B3aUMOJIECTBHEM, BKItouas camojeiictBue. B pesynbrare
CaMOCOIJIACOBAHHON MPOLEAYPHI, YUUTHIBAIONIEH B3aUMOJICHCTBUS C YaCTULIAMU OJHOMMEHHOI'O U MPOTUBOIIOJIOXK-
HOTO 3apsIJIOB, TIOTYYCH 0A3HC OTHOYACTUYHBIX BOJTHOBBIX (DYHKITHIA.

KIIACTEP. MHOI'OYACTHUYHAS 3AHAYA. TTIPUBJIMXKEHUE XAPTPU — ®OKA. MOJIEJIb XEJIE. OIITUMU3U-
POBAHHA I MOJEJIb XKEJIE. MHOI"OQJIEKTPOHHBIE KOPPEJIAIINHN.
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ABSTRACTS
KEY WORDS

Aleksandrov O.V., Kozlovsky V.V. DIFFUSION-REACTION MODEL OF THE INTERAC-
TION OF SILICIDE-FORMING METAL WITH THE SILICON CARBIDE.

A quantitative model of the interfacial interaction of a silicide-forming metal — nickel with single-crystal silicon
carbide has been developed on the basis of interdiffusion of components with account of the Kirkendall effect and the
volume reactions of the formation of silicides. The model describes satisfactorily the basic features of component
redistribution in the system Ni-SiC under bombardment by protons at elevated temperatures.

SILICIDE-FORMING METAL. SILICON CARBIDE. OHMIC CONTACTS. DIFFUSION EQUATIONS.

Berdnikov Ya.A., Golovin A.V., Spirin D.O. REALIZATION OF DUAL ENERGY ME-
THOD IN X-RAYS TOMOGRAPHY.

The solution of a problem of errors minimization in X-rays tomography by means of a dual energy method is
proposed. It is shown that this method allows one to determine simply the object composition and its space structure in
comparison with the X-rays tomography.

X-RAYS TOMOGRAPHY. DUAL ENERGY METHOD. MODELING.

Bereznyak A.F. AlGaN/GaN HETEROJUNCTION QUALITY MONITORING WITH LARGE-AREA
HETEROSTRUCTURE FIELD-EFFECT TRANSISTOR.

A new method of AlGaN/GaN heterojunction quality monitoring is proposed for manufacturing of powerful he-
terostructure field-effect transistors (HFETS).
METHOD. MEASUREMENT. AlGaN/GaN. HETEROJUNCTION. HETEROSTRUCTURE. HFET. QUALITY.

Fedotov V.G., Ukleev T.A., Sel’kin A.V. RESONANT BRAGG REFLECTION OF LIGHT
FROM 3D PHOTONIC CRYSTALS IN THE MULTIPLE-WAVE DIFFRACTION REGIME.

The propagation features of electromagnetic waves in 3D photonic crystals (PhC) possessing high dielectric
contrast are studied with an account of reflection and refraction of light for the case when the multiple-wave Bragg
diffraction regime is of great importance. Comparison of measured and calculated reflectance contours with the
energy spectrum of eigenmodes of spatially finite PhC is performed in details. The doublet structure of the Bragg
reflectance peaks appeared over some range of incidence angles is shown to be shaped due to the additional eigen-
modes which are resonantly excited by diffraction of light on the crystal planes inclined to the lateral ones.

PHOTONIC CRYSTALS. MULTIPLE DIFFRACTION. BRAGG REFLECTION.

Gerchikov L.G., Mamaev Yu.A., Yashin Yu.P., Kuz’michev V.V. SPIN POLA-
RIZED ELECTRON SOURCE BASED ON STRAINED AllnGaAs/AlGaAs SUPERLATTICE.

The optimized AllnGaAs/AlGaAs superlattice composition with strained quantum wells has been developed for
the polarized electron source (application). The choice of hetero-layer composition and thickness is based on the
calculations of superlattice band energy spectrum, photoabsorption spectrum and transport properties. The electron
emission from the developed photocathodes demonstrates the maximal polarization to be above 90 %.

POLARIZATION. PHOTOEMISSION. SUPERLATTICE.

Ipatov A.N. NONLINEAR RESONANCE PHOTOABSORPTION BY METALLIC CLUSTERS IN AN
INTENSE LASER FIELD.

A theoretical study of non-linear effects during the interaction of microscopic metallic clusters with the intense
laser field is presented. The theoretical model, based on the separation of motion of the center of mass and internal
excitations, is proposed. The mechanism of the resonance line shift in a nonlinear regime is investigated. The re-
sonance photoabsorption cross sections and the angular distributions for the photoelectrons are calculated for various
laser field intensities.

RESONANCE PHOTOABSORPTION. NONLINEAR EFFECTS. MICROSCOPIC CLUSTERS. LASER FIELD.
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Jordan V.I., Lukianova Yu.V., Merschalov D.A. THE ANALYSIS OF RADIANT HEAT
EXCHANGE MECHANISM AND MODELLING OF EVOLUTION OF ULTRADISPERSIVE HIGH-POROUS
STRUCTURE OF SHS-MATERIALS IN THE COURSE OF SH-SYNTHESIS.

The role of radiation heat exchange mechanism in the process of SH-synthesis of ultradispersive high-porous
structure of SHS-materials is considered; the technique of structure modeling for particles packing in a mixture of
metal powders and their evolution in the process of SH-synthesis is represented. The estimations of of porosity for
modeled structures of particle mixtures are confirmed by testing by means of “VideoTest” system.

ANALYSIS. RADIANT HEAT EXCHANGE. SELF-EXTENDING HIGH-TEMPERATURE SYNTHESIS (SHS).
STRUCTURE. PACKING. POROSITY. MODELLING. EVOLUTION.

Jordan V.I., Merschalov D.A. RESEARCH OF THE TEMPERATURE PROFILE STRUCTURE
OF COMBUSTION IN THE NONLINEAR POROUS MEDIUM OF SH-SYNTHESIS BY MEANS OF PARAL-
LEL CALCULATIONS.

The mathematical model of combustion process in terms of quasilinear equation of heat conductivity with exo-
thermal source of heat generation in the porous medium of SH-synthesis is considered; the parallel algorithm of its
numerical decision is developed. Computer simulation of modes of combustion with sharpening in the nonlinear
porous medium has allowed finding out dynamics of dissipative structures in the temperature profile.

COMBUSTION PROFILE. NONLINEAR POROUS MEDIUM. QUASILINEAR EQUATION OF HEAT CONDUCTI-
VITY. PARALLEL CALCULATIONS.

Komarova O.S., Martynova O.A., Ageev N. V., Gasumyants V.E. MODIFICATION
OF THE TRANSPORT COEFFICIENTS UNDER CALCIUM DOPING IN THE Y ..CasBa, sLa; sCu;Oy SYSTEM.

The results of a comparative study of the temperature and concentration dependences of the resistivity,
thermo-emf, Hall and Nernst — Ettingshausen coefficients in the Y, ,Ca,Ba; sLaysCu;0, (x=0+0,4) system are pre-
sented. On the basis of narrow-band model the complex quantitative analysis of the obtained experimental data is
performed; the parameters of the band spectrum and charge-carrier system in the investigated samples are determined;
the character of their variations with increasing calcium content is analysed.

HIGH-TEMPERATURE SUPERCONDUCTORS. CRITICAL TEMPERATURE. ELECTRON TRANSPORT PHENO-
MENA. BAND-SPECTRUM. DOPING.

Kuzmin S.V., Sudar N.T. THE INFLUENCE OF THE SUBSTRATE MATERIAL ON THE DI-
ELECTRIC — CONDUCTOR TRANSITIONS IN THIN FILMS OF POLYANILINE.

The peculiarities of the dielectric — conductor transition in the thin films of polyaniline are considered. It is shown
that such a transition in thin films can occur at various pH values of the solution depending on material of a substrate.

DIELECTRICS. CONDUCTIVE POLYMERS. POLYANILINE. FILMS

Onopko D.E. HIGHER-ORDER FINITE-DIFFERENCE METHOD AND ITS APPLICATION TO IN-
VESTIGATION OF CLUSTERS OF COVALENT CRYSTALS.

The previously suggested procedure for the account of boundary conditions for clusters of covalent crystals has
been realized on the basis of high-order finite-difference method. In cluster approximation the peculiarities of the
electron structure and space structure of regular crystals (GaAs, Si) as well as the impurity centers (GaAs:Si, Si:P,
Si:S) are studied. We consider the defect stability, its probable reconstruction and also the influence of the center
charge on its stability. The reasonably good agreement with the results of experiment as well as with the conclusions
of crystalline approach (expanded cell method) has been obtained.

BOUNDARY CONDITIONS FOR CLUSTERS OF COVALENT CRYSTALS. HIGHER-ORDER FINITE-DIFFERENCE
METHOD. IMPURITY CENTERS IN CRYSTALS. RECONSTRUCTION.

Seteikin A.Yu., Krasnikov I.V., Popov A.P., Fotiadi A.E. TEMPERATURE REAC-
TION OF THE NANOPARTICLE-CONTAINING BIOTISSUE CAUSED BY UV-A AND UV-B IRRADIATION.

On the basis of developed mathematical model of skin containing TiO,-nanoparticles (62 and 122 nm in diameter)
the skin-depth-distribution of the absorbed energy density of UV-irradiation at 310 and 400 nm wavelengths has been
obtained and analysed.

NANOPARTICLES. BIOTISSUE. UV-IRRADIATION. SKIN. SURFACE LAYER. EPIDERMIS.
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Stepanova T.P., Artamonova A.S., Kapralova V.M. DIPOLE MOMENT AND
STRUCTURE OF CELLOBIOSE IN POLAR SOLVENTS WITH HYDROGEN BOND.

The dipole moments of cellobiosein dilute dimethylacetamide and aqueous solutions have been studied. The in-
fluence of the temperature and the nature of a solvent on a value of the molecular dipole moment of cellobiose were
determined. The obtained data clarify the effects of hydrogen bonds on the molecular conformation of cellobiose and
on the structure of solvates.

DIELECTRIC PERMITTIVITY. DIPOLE MOMENT. SOLUTION. SOLVATE. HYDROGEN BOND. CELLOBIOSE.
DIMETHYLACETAMIDE. WATER.

v

Valueva S.V., Borovikova L.N. SELF-ORGANIZATION AND MORFOLOGICAL CHARAC-
TERISTICS OF THE SELENIUM-CONTAINING NANOSTRUCTURES ON THE BASIS OF STRONG PO-
LYACIDS.

This paper represents the results of the study, carried out by the methods of molecular optics, of nanostructures
formed in a process of reduction of ionic selenium in selenite-ascorbate redox system in aqueous solutions of high
molecular polymeric stabilizers of anion type. We conclude that due to adsorption of macromolecules of strong acids
on the nanoparticles of selenium the spherical nanoparticles of similar morphological types with similar dimensions,
densities and widths of a polymer shell are formed.

NANOSTRUCTURES. MOLECULAR OPTICS. IONIC SELENIUM. REDOX SYSTEM. HIGH-MOLECULAR STABI-
LIZERS.

Yatsyshin P.1., Ivanov V.K., Polozkov R.G., Solov’yov A.V. THE STRUCTURE OF
ELECTRON-POSITRON CLUSTERS. HARTREE — FOCK APPROXIMATION.

The electron-positron cluster, a new physical object is investigated. In the metallic phase clusters considered
consist of equal numbers of delocalized electrons and positrons bounded by attractive Coulomb potential and the
potential of particles mutual polarization. We focus on investigating the cluster properties dependent on their size (up
to one hundred electron-positron pairs). Our calculations have been carried out within the Hartree — Fock approxi-
mation in which clusters are bounded by nonlocal exchange interactions. The set of the basis wave functions has been
obtained by means of the self-consistent procedure taking into account the interactions between cluster particles of
both similar and opposite charges.

CLUSTER. MANY-BODY PROBLEM. HARTREE — FOCK APPROXIMATION. JELLIUM MODEL. OPTIMIZED
JELLIUM MODEL. MANY ELECTRON CORRELATIONS.

Zelikman M.A. LINE VORTEX PINNING AND THEIR SPACING IN A 3D ORDERED JOSEPHSON
MEDIUM.

The method of solution of the system of finite-difference equations for interacting line vortices in a
three-dimensional ordered Josephson medium is proposed. The critical values of the pinning parameter at which two
vortices keep their given spacing and the maximum pinning forces for different configurations are calculated. It is
shown that the pinning force decreases near the parallel vortices and increases near the antiparallel ones.

PINNING. JOSEFSON MEDIUM. LINE, PARALLEL AND ANTIPARALLEL VORTICES. CRITICAL VALUE.





