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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 29.31.21

Tema gucepranii:

1. OnTUYHI BIaCTUBOCTI MaJIMX MeTajlleBUX 0O0JIOHOK Pi3HOi hopMu

2. Optical properties of small metal shells of different shapes

Pedepar:

1. Incepraliiio pUCBSIYEHO JOCII)KEHHIO OTPUMAHUX Y OJJHOEJIEKTPOHHOMY HaOJIMKEHHI ONITUYHUX BJIACTUBOCTEN
MaJIX HEOJHOPiNHUX KJIACTEPIB 3 METAJIEBOIO 000JIOHKOIO (BKJIA, 0O0JIOHKU y ONTUYHI BJIACTUBOCTI KJlacTepa €
IOMiHYI0YMM) - HAHOOOOJIOHOK Ta METaJIeBUX HAaHOTPYOOK. [ly11 TOHKOI MeTaneBoi 060J10HKH y popmi chepn,
LWJIHAPY Ta BUTSATHYTOrO eJlincoina obepTaHHs Blieplie 3HalIeHO XBUIbOBY (QYHKIIiIO €JIeKTPOHA, CIIEKTP HOoro
€Hepriil i XBUIbOBUX YMCEJ, a TAKOK MaTPUYHI €JIeMeHTH Bifl[TIOBiTHUX ONTUYHUX NlepexoiB. Briepie 3HalieHO
KJIaCHUYHY (6€3 ypaxyBaHHS KBaHTOBUX €(EKTiB) ONTUYHY IIPOBiAHICTh METaJIEBUX 0O0JIOHOK TPbOX BUIE3TaJaHUX
reoMeTpiil. BCTaHOBIEHO CYTTEBY 3aJIEXKHICTh ONTUYHUX BIIACTUBOCTEN Bif, MOJISIpM3allii CBiTJIa, IO Nafae Ha
000JIOHKY (11711 HECUMETPUYHUX 000JIOHOK) Ta Bif pOpMU 000JIOHKHU. Briepie 3HaiiieHO MONPaBKU 40 ONTUYHOI
IIPOBiIHOCTI, IO BPaXOBYIOTb KBAHTOBI €(DEKTH (AUCKPETHICTb €JIEKTPOHHOTO CIIEKTPY) [1J11 TPhOX BUIIEHA3BAHUX
reoMeTpiil 060JI0HKH. BCTaHOBJIEHO OCLMIIIOIOYMI XapaKTep 3aJIe>KHOCTI LIMX ITOMPABOK Bif 4acTOTH CBITJIa, 0

nazae Ha 060J10HKY. [IpoBeieHo y3arajbHeHHs! BUKOPUCTAHUX JJ1s1 TPbOX T€OMEeTpPill Majioi 060JIOHKU CXeM



004K CIIEHHS MTPOBINHOCTI y €IMHY cxeMy. 1151 cxema MosKe 6yTH TaKOX 3aCTOCOBaHa 1711 000JIOHKU Y (pOpMi

eJIINTUYHOrO UJIHApA Ta CIVIIOCHYTOTO eJlircoina o6epTaHHs.

2. The thesis is dedicated to investigating one-electron optical properties of small metal clusters with metal shell
(contribution of the shell dominates in the whole cluster optical properties) - nanoshells and metal nanotubes. For
thin metal shell in the shape of sphere, cylinder and prolonged rotation ellipsoid were first found electron
wavefunction, its energy and wavenumber spectrum and matrix elements of corresponding optical transitions.
Classical (quantum effects were not considered) optical conductivity of metal shells of three above-mentioned
geometries was first found. Essential dependence of optical properties from incident light polarization (for non-
symmetric shells) and shell shape was established. Addends for classical optical conductivity that considers
quantum effects (electron spectrum discreteness) for three above-mentioned shell geometries were first found.
Oscillating nature of dependence of these addends from incident light frequency is established. Generalization of
used for threesmall shell geometries schemes for calculation of the optical conductivity is performed. This scheme
can also be used for elliptic cylinder shell and flattened rotation ellipsoid shell.
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