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1. CkaHyBasibHa TyHeJIbHA MIKPOCKOIIisl OpraHiyHMX MOJIEKYJI Ha iHTepdeiici pinuHa-TBepAe Tijo.

2. Scanning tunneling microscopy of organic molecules at the liquid-solid interface.

Pedepar:

1. luceprarito NpUCBSYEHO EKCIIEPUMEHTAIBHUM i TEOPETUYHUM OCJIIJI)KEHHSIM CTPYKTYP i BaCTUBOCTEN
CaMOBIIOPSIIKOBAaHUX HaJITOHKUX (Cy6- i MOHOIIApOBUX) OpraHiyHux MiBok (OIT), HaHeCeHuUX i3 PO34MHY Ha aTOMHO
IJ1aJKi IOBEPXHi: peKOHCTpyHoBaHy rpaHb Au(111) i 6azuchHy rpaHb (0001) BUCOKO Opi€eHTOBAHOTO MiPOJIITUYHOTO
rpadity. CTpykTypHi gociuigxeHHs: OIT npoBoguanch 6e3nocepeiHbo B PilHi 3a JOIIOMOT0I0 CKaHYBaJIbHOTO
TyHeJsibHOrO Mikpockona (CTM), aganTosaHoro no pinuHHoro cepeposunia. B CTM-ekcriepumeHTax Bleplie
BHKOpHMCTaHa piguna (n-retpagekas, C14H30), sika cTBOpPIOE KBa3i-BaKyyMHi yMOBHU 7151 TiAKJIAIKU i OTHOYACHO
BMKOHY€ (PYHKIii TYHEJIbHOTO CEPELOBUIIA i PO3YMHHMKA [1J151 HAHECeHHs! IiBOK. CTM-300paskeHHs 3
MOJIEKYJISIPHUM i IHTPaMOJIEKYJIIPHUM PO3[IiJIEHHSIM OTPUMAHO 17151 MOHOIIAPiB JOBTOJIAHIIIOKKOBUX CIIOJYK (N-
ankaHis, CnH2n+2, n=10-50, cusnaHiB, TioJiB), IUCKOTUYHUX PiKUX KpUCTaiB (TpudeHineHiB, rekca-nepi-
rekcabeH30KOpOHEHIB) Ta (pynepeHis (C60, C70). BctaHOBIEHO, 1[0 HEOOXiAHOIO YMOBOK CaMOOpraHisatlii
IOCJIiIKyBaHUX MoJieKyJl Ha Au(111) e 23 3 peKOHCTPYKIisl NOBEePXHi. BusiBiIeHO, 0 CTPYKTYypa i BIACTUBOCTI MJIiBOK

n-asnkaHiB Ha Au(111) (cTabinbHicTh, XapakTep Pa3oBUX [1IEPETBOPEHb, TPUOOJIOTiYHI) HEMOHOTOHHO 3MiHIOIOTHCS 3



IOBXKVHOIO aJIKAJIBHOTO JIAHLIIOTa MOJIEKYJIM. [lJ1s TIiyMadeHHs aicOPOLiMHAX aHOMaJIill B cucTeMi n-askad Au(111)
po3pobiieHa OLHOBUMIPHA MOJIEIb, 1Ka 6a3yeThCsl HA HEY3TOIKeHOCTI I1epiofiB ajIKUJIbHOTO JIaHIJIoTA i MiAKIaaKu
Au(111) B HanpsiMKy 110 . JlocaizpkeHo BIIMB XiMiYHOI MopudikalLii Ha CTPYKTypHY OpraHizallilo IOXiIHUX
TpU(pEHUIIEHIB, FTeKCAOEH30KOPOHEHIB i cuaHiB. B po60Ti HaBOIATHCS NPUKIIAIN: MAHINYJISILIN 3 OKpEMUMU
MOJIEKYJIaMU; KOHTPOJIbOBAaHUX €JIEKTPUYHUM I10JIeM (Pa30BUX 1EPETBOPEHD i POCTY IIJIIBOK; a TAKOXK IPUKJIALN
CTBOPEHHSI MITyYHUX HAHOCTPYKTYP (HaHo¢abpukaliis) 3a gornomororw CTM-BicTps. OTprMaHi caMOBIIOPSIKOBaHi
HAaHOCTPYKTYPH TJIyMayaTbCsl B TEPMiHax afiCOPOLINHOI i JaTepasbHOi B3aEMOIIN.

2. The thesis is devoted to experimental and theoretical investigations of structures and properties of self-
assembled superthin (sub- and monolayer) organic films (OF) deposited from solution on atomically flat surfaces:
reconstructed Au(111) facet and basal plane of highly oriented pyrolitic graphite (0001). The structural
investigations of OF have been performed by in-situ scanning tunneling microscope (STM) adapted to the liquid
environment. The n-tetradecane, C14H30, is used in STM experiments for the first time as multifunctional liquid
which creates quasi-vacuum conditions for the substrate and simultaneously serves as tunnelling medium and
solvent for deposition. The molecularly resolved STM-images are obtained for monolayers of long-chain
compounds (n-alkanes, CnH2n+2, n=10-50, silanes, thiols), discotic liquid-crystals (triphenylenes, hexa-peri-
hexabenzocoronenes), fullerenes (C60, C70). It has been found that the 23 3 reconstruction is the necessary
condition for self-organization of investigated molecules on Au(111) surface. It is revealed that the structures and
properties (stability, melting behavior, tribological) of n-alkane films on Au(111) depend on the molecule length in a
non-monotonic manner. The one-dimensional model based on the misfit between periodicity of alkyl chain and
Au(111) surface along 110 direction is developed for explanation of adsorption anomalies in n-alkane Au(111) system.
The influence of chemical modification on structural organization of triphenylene-, hexabenzocoronene- and
silane- derivatives was systematically studied. The examples of single molecule manipulations, nanoscale
controlled phase transitions and film growth, tip-induced formation of artificial nanostructures (nanofabrication)
are presented. The observed self-organized nanostructures are discussed in terms of adsorption and lateral
interactions.
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