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Charakteristika vysledkov
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Sthrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Projekt riesil najaktualnejSie problémy bezkontaktnej silovej mikroskopie. Zamerali sme sa najmé na: 1)
nanomanipulacie, 2) modelovanie apexu hrotu. V mensej miere sme Studovali aj mechanizmus tvorby
experimentalneho obrazu a chemickej rozliSovacej schopnosti. 1) je dolezité aj pre iné techniky, napr.
manipulaciu pomocou STM, nakolko detaily nanomanipulacie pomocou oboch SPM prob, napriek ich dnes uz
pomerne Sirokému pouZitiu, zostavali nejasné. Studovali sme vertikalne aj lateralne manipuldcie. Pre
vertikalne sme pouZili model antisite defektu na InP(110) povrchu, ktory moZe plnit’ ilohu atomarneho spinaca
a ukazali, Ze manipulacia moZe fungovat’ aj v atraktivnom aj v repulzivnom reZime, ¢o sa neskor potvrdilo exp.
vysledkami na podobnych systémoch. Lateralne manipulacie sme $tudovali na systéme Ge(111)c(2x8), na ktorom
boli experimentalne prevedené parové vymeny adatéomov Ge a Sn. Simulacie ukazali, Ze tato manipulacia je

s vysokou pravdepodobnost’ou kombinaciou vertikalnej a lateralnej manipulacie, pri ktorej vel’mi vyznamnu
aktivnu ulohu zohrava hrot. V priorite 2) sme vyvinuli nové simula¢né techniky zaloZené na principe inverzného
Monte-Carla, ktoré umoziuju konstruovat’ automaticky realistické apexy hrotov. Tieto techniky odstranuju
ambiguity v modelovani bezkontaktného silového mikroskopu. O¢akavamme, Ze tieto vysledky bubti mat’
znacna vyznam pre rozvoj tejto experimentalnej techniky.

Sthrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

The project aimed to solve some of the most important problems in Non-Contact Atomic Force Microscopy. We
focused primarily on: 1) nanomanipulation and 2) modeling of the tip apex. To a smaller degree we studied also
the mechanisms of atomic and chemical resolution. 1) is very relevant also for other techniques, such as STM, as
the atomistic details of both SPM techniques remain murky despite the fact that STM nanomanipulation is
nowadays relatively widespread. We have studied both vertical and lateral manipulations. The vertical
manipulation was studied on a model system, an antisite defect on the InP(110) surface. This system represents
the simplest atomic switch. The simulations have shown that manipulation can be performed in both attractive
and repulsive modes. This finding was later confirmed by experimental results on related systems. The lateral
manipulation was studied on Ge(110)-c(2x8) system, where experimentally pairwise exchanges of Ge and Sn
atoms have been accomplished. The simulations have shown that with a high probability the manipulation is a
combination of a vertical and lateral manipulation where the tip plays a very important active role. In priority
2) we have developed novel simulation techniques based on inverse Monte-Carlo which makes modeling of a
realistic tip apex possible. This techniques eliminate ambiguities in modeling imaging and manipulation with NC
AFM. We expect our results to play an important role in development of this experimental technique.
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