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2. Computer simulation of surface images and contact interactions in atomic-force microscopy

Pedepar:

1. Incepranifina po60Ta IPUCBIYE€HA TEOPETUYHUM IOCIIiIPKEHHSIM KOHTAaKTHUX B3aeMogill B ACM. Pyx KiH4MKa
BiCTPS BUBYABCS 32 JOIIOMOIOI0 METOA MOJIEKYJISIPHOI AMHAMIKHY, PyX YCbI'O KAaHTUJIEBEPA — 3a JOIIOMOTOIO TeOopii
karacTpo@. Po3pobseHo MeTonuKy KOMII'IOTEepPHOi 106y J0BY 300pakeHb [I0BEPXOHb 3 Nedexkramu B ACM B
peXMMax IMOCTIMHOI CUJIM 1 BUCOTU CKaHYBaHHS. BUBUYEHO BIUIMB pafiyca BiCTp i PeKMMIB Ha PO3JiJIbHY 30aTHICTD i
KOHTPAcCT 300pakeHb. JJOCIiIKeHO MeXaHi3Mu AedopMaliil KiH4MKa BiCTps, BUBHAYE€HO KPUTHUYHI BUCOTHU
COJIVKEHHS i CUJIM CKaHyBaHHS. MikpocucTeMy “TprMad KaHTUJIeBepa - KaHTUJIEBEP - BiCTPS - IOBEPXHS”
3aIPOIIOHOBAHO PO3TJISIIATH SIK aAresiiiHy i QpuKIiiiHy MalMHU KatacTpod. JleTasbHO BUBYEH] IBUILA “CTPUOKIB 10
KOHTaKTy” i "NIpUJIMIIaHHSI-KOB3aHHS . PO3pax0BaHO BEJIMYMHYU CTPUOKIB BiCTPSI i CMJIM, BUSIBJIEHO IPUYMHU
HeCTilKoro pyxy. BctanoBneHo kpurepii pyxy 6e€3 CTprOKiB, OGHOKPAaTHUX Ta 6araTOKpPATHUX KOB3aHb. [J1jis

3anobiraHHs pyHHYBaHHS BiCTPb 3alIpOIIOHOBaHI 6e3KaTacTpodHi i 6€33HOCH] peKMMU CKaHYBaHHS.



2. The dissertation is devoted to theoretical investigations of contact interaction in AFM. The tip apex motion is
studied with the help of molecular-dynamics imitation. The whole of cantilever motion is studied with the help of
catastrophe theory. Method for construction of surface images with defects in AFM in constant force and constant
height modes are devised. Influence of tip radius and modes on the resolving power and image contrast are
studied. Deformation mechanisms of tip apex are investigated. Critical height of approach and critical force of
scanning are determined. "Cantilever holder-cantilever-tip-surface" microsystem is proposed to consider as
adhesional and frictional catastrophe machines. “Jump to contact” and “stick-slip” phenomena are investigated in
details. The tip jumps as well as the adhesion and friction force variations are calculated. The causes of unstable
motion are educed. Criteria of slipless, single-slip and multislip motions are established. Wearless and
catastropheless modes of scanning are proposed for eliminate of the tip destruction.
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