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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTpyKTypHi pa3oBi nepexonu B XeMOCOPOOBaHUX 1IapaX: eKCIIEPUMEHT i Teopis Ha aTOMHOMY PiBHI.

Ha3sBa po6oTH aHIJIilICbKOIO:

Structural phase transitions in chemisorbed layers: experiment and theory at the atomic level.

Pedepar yKpaiHCBKOIO:

IIPOSIBY B CTPYKTYPHUX CTaHAX ABOBUMiPHUX CUCTEM. MeTOaMu TEOPETUYHOTO LOCIiIKEHHS O0yJIN METOJ,
(dyHKIiOHaIa eJIeKTPOHHOI I'YCTUHU, KOMII'IOTEPHE MOZestoBaHHs MeTorioM MoHnTe Kapsio (MK) i meTomom
MoJieKyJIsipHOi guHamiky (M/I). Y TicHoMy cniiBpo6iTHULTBI 3 IHCTUTYTOM 3arasnbpHoi (pisuku PAH 6ys0 nposBeneHo
KOMILJIEKCHE TEOPETHUKO-EKCIIEPUMEHTAIbHE JOCiIPKEHHS (POPMYBAHHS CTPYKTYP Ta (PA30BUX M€PEXOLiB B
moHomapax Cl Ha noBepxHi Ag(111) i oTprmMani HacTyIHI HOBi pe3yabTaTu: (1) BUBHAUYE€HO afCcOPOLiliHi LLeHTpY aTOMIB
Cl Ha nosepxHi Ag(111); (2) po3paxoBaHO eHeprito B3aemoii Mixx aromamu Cl Ha noBepxHi Ag(111), 3HaiiieHo BUCOTY
ou@ysiiHOro 6ap'epy i NoKasaHo, 0 BOHA IPU3BOJUTh 10 OOMEKEHHSI PYyXJIMBOCTI aTOMIB, 1O € CYyTTEBUM IIpU
(opMyBaHHi yIIOPSIIKOBAaHUX CTPYKTYP; (3) ZocigKeHo pOopMyBaHHS JaHIIOKKOBUX CTPYKTYp Cl Ha moBepxHi
Ag(111) meToziom Monte Kapso (MK) i nokazaHo, 1110 BOHO 3yMOBJIEHO HEIPSIMOIO B3aEMOJIi€0 MK aflaToMamMu
XJIOPY; 3HAIAEHO NOCigOBHICTb (popmyBaHHs cTpYKTyp Cl Ha nosepxHi Ag(111) i 3'scoBaHO MexaHi3M Ilepexoy Bif
JIAaHLIIOKKOBOI JI0 reKCcaroHanbHOoI CTPYKTYPH (?3?2?3)R30° npu 36inbuIeHH] CTyneHIo TOKpUTTS 1o ?=0.33; (4)
IOCJiIKeHO Iepexonu NopsnoKk-6eanaz, ais cTpykrypu (?3??3)R30? npu nokpurtti ?=0.33 i nokasaHo, 10 Koau
nJ1iBKa CKJIQJAETHCA i3 JOMEHIB yIIOPSIKOBAHOI CTPYKTYPH, JudpaKiiifiHa KapTUHKA JEMOHCTPYE HasIBHICTb
XapaKTEPHOTO PO3LIEIJIEHHS pedJIeKCiB i3 BiNOBIAHNM 3MEHIIEHHSIM IHTEHCUBHOCTI pe(JIeKCiB i1 CTPYKTypHU
(?3?23)R307; (5) 3'sscOBaHO pOJIb ABOBUMIPHUX KPayliOHIB Y PYXJIMBOCTi IOMEHHHUX CTiHOK CTPYKTypH (?32?3)R307?,
PO3p06JIEHO KOMILJIEKC KOMIT'IOTEPHUX IIPOrpaM i IpOBeeHO JOCIiIKeHHSI [1I0BeliHKY KpaylioHiB METOLIOM
MOJIEKYJISIpPHOI AuHaMiky. Ha ocHOBI c(popmMysibOBaHUX 3a pesysbTaTaMu HIIP (isnyHUX BUCHOBKIB 1OJI0 CTPYKTYP i
($a3oBuUX NepexoiiB B afcopObOBaHUX IJIiBKaxX JaHi peKoMeHIalii o0 MOXINBUX NPAKTUYHUX 3aCTOCYBaHb IIPU
PO3pOOLIi METOiB CyXOr'0 TPABJIEHHS IIOBEPXOHb Y MiKPO- i HAHOTEXHOJIOTISX, LiJIeCIIPSIMOBAHOTO JU3aNHY
KaTasi3aTopis, 3aXMCTy MeTaJIB BiJ KOpo3ii B arpecuBHUX cepenoBuax. Kimodosi cinosa: HAHODI3VIKA, GA30OBI
TMEPEXOIU, AICOPBLIS, ®I3MKA ITOBEPXHI.

Pedepar aHIJIiHCBKOIO:

The goal of the research was the investigation of collective interaction of particles adsorbed on a solid state
surface and the role of this interaction in structural states of two-dimensional systems. The methods of theoretical
investigation included the method of the electron density functional and computer modelling by the Monte-Carlo
(MC) and Molecular Dynamics (MD) methods. In close collaboration with the Institute of General Physics of the
Russian Academy of Sciences, a complex theoretical-experimental investigation of structures and phase
transitions in Cl monolayers on the Ag(111) surface has been done, and the following new results were obtained: (1)
the adsorption sites of Cl adatoms on the Ag(111) surface were found; (2) the energy of interaction between Cl
adatoms on the Ag(111) surface was calculated, the activation energy of diffusion was found, and it was showed that
it leads to lowering of adatom mobility which is essential at formation of ordered structures; (3) the formation of
chain structures of Cl adatoms was investigated by the MC method, and it was shown that the chain structures
appear due to indirect interaction between the Cl adatoms; the sequence of Cl structures on the Ag(111) surface
was determined and the machanism of the transition from the chain structure to the hexagonal (?3??23)R307?
structure at coverage increasing to ?=0.33 was established; (4) the order-disorder transition for the (?3??3)R30?
structure at the coverage ?=0.33 was investigated; it was shown that when the adlayer consists of domains of
ordered structures, the difractional patterns demonstrate the existence of specific splitting of spots with a



corresponding decreasing of the intensity of the (?3??3)R30? spots; (5) a role of two-dimensional crowdions in
mobility of domain walls in the (?3??3)R30? structure was established, a set of computer programs has been
developed, and the dynamics of crowdions was studied with the help of the MD method. Using the physical results
of the research on structures and phase transitions in adsorbed layers, recommendations have been formulated
for possible practical applications in developing dry cleaning methods in micro- and nano-technologies, designing
catalysts and protecting of metals from corrosion in aggresive envirement. Keywords: NANOPHYSICS, PHASE
TRANSITIONS, ADSORPTION, SURFACE PHYSICS.
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Hazpa HTII aHrsi#icbKoO0: The theory of structures, phase transitions and dynamics of chlorine films,
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