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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocigKeHHs IBOBUMIDHUX HAHOCTPYKTYP Ha OCHOBI METaJIiB Ta OPTaHiKu.

Ha3sBa po6oTH aHIJIilICbKOIO:

Investigation of two-dimensional nanostructures based on metals and organic materials.

Pedepar yKpaiHCBKOIO:

O6noekTamu IOCTiIKEeHb B POOOTi 6yJIM HAATOHKI ILJTiIBKY (MOHO- i CyOMOHOIIAPOBI) ra3iB, MeTaJIiB i OpraHiyHuX
PEYOBUH, afilcOPOOBAHMX HA ATOMHO IJIaIKUX MOBEPXHSIX, @ TAKOXK HAHOYACTUHKU 6JIarOPOJIHMX METAIIB i
OopraHoMeTasliuHi HAHOKOMIIO3UTU. MeTa po6OTH I10J1sirasa B 3 sICYBaHHI BIIJIMBY CTPYKTYPY i KOMIIOHEHTHOTO
CKJIaJly AOCJIIpKyBaHMX OOOEKTIB Ha iX (Pi3N4HI BJIACTUBOCTI, @ TAKOXK Y BUKOPUCTaHHI OTPMMaHUX Pe3yJbTaTiB Ha
IpaKkTUlli. B po60Ti BUKOPUCTOBYBAIUCh Cy4aCHI METOHU AOCTiIKEHD, @ CaMe: CKaHyBaJlbHA TYHEJbHA i aTOMHO-
CUJI0BA MIKPOCKOIIisl, €JIEKTPOHHA i ONITUYHA MIKPOCKOIIisl, MaC-CIIEKTPOCKOIIis. 111 TEOPETUYHOTO MOZEJIIOBAHHS
BUKOPUCTOBYBAJIMChb METOM MOJIEKYJISIPHOI IMHAMiK1 Ta MeTo/i PyHKIioHany ryctunu (DFT). Ha ocHoBi
OTPUMAaHUX PE3YJIbTATIB AOCIIIPKEHb OyJIM PO3pO6JIeH] BaXJINBI 1J1s1 IPAaKTUYHUX 3aCTOCYBAaHb MeToAM: 1) MeTOIMKa
OTPUMAaHHS HAHOYACTUHOK 6JIarOPOHMX METaJIiB 3 BU3BHAUYEHOIO reOMEeTPi€lo (MIJ1a3MOHIKA); 2) MeTOAMKa
OTPUMAaHHS KaTajizaTopiB 3 MifjBUIlleHO0 ePeKTUBHICTIO Ha OCHOBI Kap6iniB Bosbdpamy WC i W2C (kaTanis); 3)
METOJIMKa OTPUMMAaHHS KaTasi3aTopis 3 MifBUIIEHOI0 e(PEeKTUBHICTIO HA OCHOBI KoMno3uTis MgO-Al203,
(yHKIiOHaNi30BaHUX JOMIIIKaMU MeTaliB jlaHTany (La) i nepito (Ce) (kaTanis); 4) MeToauKa MifBULIEHHS
I3epKajIbHOCTi TOBEPXHEBOr'O PO3CilOBaHHS €JIEKTPOHIB IIPOBiNHOCTI B aficopouiiHiii cuctemi W(001)-2D
(cninTpoHika). Takox, B po6OTi 6yJia OTpMMaHa HM3Ka BaKJIMBUX TEOPETUYHUX Pe3yJIbTaTiB, a came: 1) po3paxoBaHa
AaTOMHA i €JIEKTPOHHA CTPYKTypu NoBepxoHb W i Mo; 2) 3's1coBaHO MeXaHi3M nepebdynosu nosepxHi W(001); 3)
po3paxoBaHi nosepxHi Gepmi agcop6buiitHoi cucremu H/Mo(110) Ta 11oB's3aHi 3 HEI0 0COGIUBOCTi MarHETOOIIOPY; 4)
3'ICOBaHO BIUIUB CTPYKTYPU CyOMOHOIIAPOBUX IJIIBOK KUCHIO Ha HA po60Ty BUX0ay noepxHi Mo(112); 7) BusiBieHO
MeTaJliyHicTb iHTepdeiicHux cranis mapysaroi cuctemu CdTe - HgTe — CdTe, 1m0 € IpOTOTUIIOM TOIOJIOTIYHUX

i30J1TOPIB.

Pedepar aHIJIiHCBKOIO:

The objects of study in the work are superthin films (mono- and submonolayer) of gases, metals and organic
compounds adsorbed on atomically flat surfaces as well as nanoparticles of noble metals and organometallic
composites. The aim of the work is establishment of influence of structure and component composition of
investigated objects on their physical properties, and use of obtained results in practice. Modern methods of
investigations were used in this work, such as: scanning tunneling and atomic force microscopy, electron and
optical microscopy, mass-spectroscopy. The method of molecular dynamics (MD) and DFT calculation were used
for theoretical modeling. Based on obtained results the set of practically important methods was designed: 1)
method of synthesis of noble metal nanoparticles with determined geometry (plasmonics); 2) Catalyst production
method based on wolfram carbide WC i W2C (catalysts); 3) Catalyst production method based on MgO-AI203
functionalized by La and Ce (catalysts); 4) method for hanging mirrors of surface scatterin of conduction electrons
in adsorption W(001)-2D system (spintronics); In the frames of the wort the set of theoretical results were
obtained: 1) atomic and electronic structures of W and Mo surfaces were calculated; 2) the mechanism of
reconstruction of W(001) surface is elucidated; 3) Fermi surfaces and magneto resistance of H/Mo(110) system are
calculated; 4) the structure influence of submonolayer oxygen films on workfunction of Mo(112) surface is
elucidated; 5) the metallic states is revealed in layered CdTe - HgTe - CdTe structure is revealed.

Ingekc YIK: 532.6,532.6

Koau TemaTHYHHX PyOPHK: 29.17.19.05
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