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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19.27

Tema gucepranii:
1. 3apsnoBi i po3MipHi e(eKTH B METATIEBUX KJIACTEPHUX CTPYKTypax

2. Charging and size effects in the metal cluster structures

Pedepar:

1. MeTtanesi Ky1acTepH i HU3bKOPO3MipHi CUCTEMU. BCTaHOBJIEHHS 3aKOHOMIPHOCTEH BIJIMBY PO3MIpiB i reomeTpii
MeTaJieBUX HAaHOCUCTEM Ha PiBHOBaXKHi 3apsiioBi e(eKTH B TaKUX cUCTeMax. PO3BUHEHHS Teopii 0JHOeeKTPOHHOI
TYHEJIbHOI 3apsIIKY i TPAHCIIOPTY B KJIACTEPHUX CTPYKTypax. MeTonu NOCiIPKeHHS: aHaJIITUIHUI pPO3KJIaf,
€HEepPreTMYHOro (PyHKLiOHAIy 3a MaJMM 1apaMeTPOM, aHAJIITUYHNUM | YMCeNbHUN PO3B's130K PiBHAHHA llIpeninrepa,
Kepyloue piBHsHHS (master equation). Po3apo6sieHo HaniBGeHOMEHOJIOTTYHY MOIe/Ib PO3PaXyHKY €BOJIIOL]
NOTeHIjasly ioHi3allii eJIeKTPOHIB MeTayleBUX KJIacTePiB py 3MiHi iX GOpPMHU Bif IIJIACTUHKU O HUTKU. PO3BHMHYTO
pocTy (Pi3nyHy MOJIEJDb, IKa BCTAHOBUJIA MEXaHi3M KYJIOHIBCbKOI HECTIKOCTI MO3UTHUBHO i HETaTUBHO 3apSIyKEHNUX
KJ1acTepiB pizHoi reomeTpu4HOi popmu. OniHeHO edeKT eeKTPOCTPUKILIiI MeTaleBUX YaCTUHOK Y [ieJIeKTPHUKY.
BBeneHo 06Me>keHHSI Ha KyJIOHIBCbKY HECTIlKICTb OCTPiBKOBOTO €JIEKTPOlY B TEOPil0 OJHOEIEKTPOHHOIO
TYHEJIIOBaHHS KPi3b MeTajeBi KBAHTOBI TOUKH, 110 [IOMIKUPUJIO TEOPI0 Ha BUMIAAKM MaJIUX KJIacTepiB. Y BUNIAAKY
HU3bKUX TEMIIEPATYP OTPMMAHO aHAITUYHUI BMPAa3 [IJis LIMPYMHUA CTPYMOBOI LIiIJIMHU HA BOJIbT-aMIIEPHIN

XapaKTepUCTHULLi MOJIEKYJISIPHOTO TpaH3ucTopa. [lependayeHo, 1o po3mMipHa 3aj1eHICTb CTPYMOBOI LIiIMHYU Mae



OCLMJISILIINHUI XapaKTep.

2. The influence of the charging and size effects on the energy and transport characteristics of the nanostructures
is investigated. It is calculated the ionization potential of a cluster and the electron affinity as a function of
cluster's shape. The shape of cluster varies from strongly flattened to elongated. Thus we have a monatomic slab at
the beginning and monatomic chain at the end. It is demonstrated that the temperature gradient of the chemical
potential of the low-dimensional systems can be both positive and negative, and at some temperatures it can
change sign. A model of the Coulomb instability of charged metal clusters is developed with take into account the
quantization of the electronic spectrum. The critical sizes of the positively and negatively charged clusters of Au,
Ag, Al, Na, K and Pb are calculated. It is estimated the electrostriction phenomenon of the metal clusters
embedded into the dielectric. Cluster's anomalous electrostriction (cluster's compression) is possible as a result of
the charging. The effects of single-electron tunnel charging and Coulomb blockade in a cluster structure are
studied with allowance for the quantization of the electronic levels in an island electrode. Restrictions associated
with the Coulomb instability of a cluster are introduced into the theory in a simple way. We demonstrate that the
current gap exhibits non-monotonic size dependences which are related to the quantization of the electron
spectrum and the Coulomb blockade.
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