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Pedepar:

1. Incepraris npucBsYeHa BUBYEHHIO eMicii (POTOHIB KjlacTepaMy METaJliB NPy Pi3HUX 30yAKeHHsIX. Byso
[I0Ka3aHo, 1o eeKT eMicii cBiTJa, sikuii 6yJsi0 BUSIBJIEHO paHillle IpU arjioMepallii Manux KiaactepiB Ag B MaTpulii
iHepTHOTrO rasy, BiTBOPIOETLCS IIPU KOHZEHCALlii aTOMIB Ag Ha KJlaCcTep iHEPTHOrO a3y, 10 BiJILHO JIETUTD.
J>Kepesiom eHeprii 1719 BUIIPOMIHIOBaHHS € €HEPris, SIKa 3BiJIbHEHA B PE3YJIbTaTi yTBOPEHHS XiMIYHUX 3B'A3KiB IIpU
peakuii knacrepiB MeTatiB. [lokazaHo, 1110 MOJIOKEHHS MiKiB B CIIEKTPi €Micii CBiTJIa, [0 CIIOCTepiraeThCs Npu
arjioMepatiii aToOMiB Ag B KJ1aCTepi iHEPTHOTO rasy, Aello 3CyHYTi B IIOPIiBHAHHI 3i CIIEKTPOM CBiY€HHS B MACHBHIl
Marpuli, mo 6yB 3alMCaHMi paHillle, B CTOPOHY MEHIIUX JOBKMH XBUJIb, LIe# 3CyB 36i1bL1yeThCS IPU 3MEHILIEHHI
po3Mipy KlacTepa iHepTHOro rasdy (HaHOMaTpHulii), o Bifo6paKye nocuabaeHHs epeKTy BILIMBY CYCiIHiX aTOMIB
aproHy Ha €eHepreTU4HUI CTaH 30yIpKeHUX KacTepiB cpibsa. Takoxk Oysu NOCiiKeHi ClieKTpy eMicii cBiTyia
HaHOKJIacTepaMH (OCTPiBLEBUMM ILJIiBKaMU) pisHUX MeTaliB (Ag, Cu i Pd) ik mpu NpoTiKaHHI TYHEJIBHOTO CTPYMY,
TakK i npu 6oMb6apAyBaHHi OBITbBHUMU €JIeKTPOHaMU. Briepie Taki JOCIiIpKeHHs 6yl BUKOHAHI B TAKOMY

MpoKoMy AianazoHi (200-1050 HM) 3 TOCTaTHBO BHCOKOIO PO3IOiJISI0Y0I0 3IaTHICTIO i 4yTuBicTio. Byso



[I0OKa3aHo, 10 MPY 3MEHIIeHHi PO3Mipy YaCTOK B BUCOKOEHEPreTUYHIN 06J1aCTi MifiCUITIOIOTHCS 1 MOXKYTh
IIPOSIBJISITHCS HOBI MiKK. 3i 361/1bLIEHHSM [IOTYXHOCTI, 110 BBOAUTHCS, OTPUMYE PO3BUTOK BUCOKOEHEPreTHIHa
YaCTMHA CIIEKTpa. Briepiie ekcriepuMeHTaNIbHO 6yJ10 IOKA3aHo, 0 BUpaXKeHa B BOJIbTaX €HePris (POTOHIB,
€MITOBaHMX OCTPIBLIEBOIO IUIBKOIO IIPU IIPOTIKaHHI 4epe3 Hel CTPyMy, MOXKe IIepEBEPLIYBAaTH HAMPYIY, sIKa 10 Hei
npukagaetobes. [IopiBHSIHHS CIIEKTPIB eMmicii cBiTsa pu pisHUX crtocobax 30yIPKEHHS [T0Ka3ajio OJHAKOBY IIPUPOAY
emicii cBiTya. Bysio mocigKeHo BIUIMB BAKYYMHUX YMOB Ha CIIEKTP €Micii cBiTia. [IokasaHo, 1m0 nNpu TUCKY
3aJIMIIKOBUX raziB Buile 10-6 m6ap iHTEHCUMBHO 30y/1KY€ThCS JliHilYacTe BUIIPOMIHIOBAaHHS CBiTJIa aTOMaMU i
MOJIEKYJIaMU 3aJIMIIKOBUX asiB, M0 acOpOOBaHi Ha KjacTepax MeTais. Li iBMIIa MOXYTb OyTU NOSICHEHI
VSIBJIEHHSIMU IIPO PO3irpiB €JIEKTPOHHOTO ra3y y MaJIiX 4YaCTKax. BUSBJIEHO YaCTKU MHOKMHHOTO JIBiiHUKYBaHHSI
cpibsia HOBOI CTPYKTYpH. BoHU MaloTh BUTITHYTY GopMy. JIoBXKMHA TaKoi YaCTKU MOJKe IlepeBepLIyBaTH ii
nonepevyHui po3Mip Ha nopsaok. Taka yactka sBjyse cob010 CUIbHO 3pizaHuil nioumHamu tTumy (100) gexkaenp 3

BiCCIO CUMETDII II'ATOTO MOPAAKY, SKa NapajejbHa MiAKIagHII.

2. The thesis is devoted to study of photon emission from metal clusters under different excitation. It was shown
that previously discovered effect of chemiluminescence arising from agglomeration of small Ag clusters in noble-
gas matrices could be reproduced by condensation of Ag atoms onto freely moving noble-gas cluster. This effect is
caused by the gain in binding energy by the clustering process. It was shown that the peak positions in the spectra
recorded with the agglomeration of silver clusters in noble-gas droplet are shifted slightly to lower wavelengths
comparing to the spectra recorded previously in bulk noble-gas matrices. This shift inreases with decreasing of
size of noble gas cluster (nanomatrix). This re-sult reflects the reduction of the effect of neighboring Ar atoms on
the energetics of the excited Ag clus-ters. Also the photon emission spectra of nanoclusters (island films) of
different metals (Ag, Cu, Pd) were studied under passage of conduction current as well as under low-energy ele
ctron bombardment. For the first time such research were performed in the wide range (200-1050 nm) with high
resolution and sensi-tivity. It was shown that new peaks can arise in high-energy section of the spectra with
decreasing of the particles size. The high-energy section of the spectra develops as the input power increases. It's
shown that expressed in volts energy of photons emitted from the island film under the passage of electrical
current through it can exceed the voltage applied to this film. The comparison of the spectra measured at two
different excitation modes (by the passage of electrical current and by low-energy electron bombardment) shows
that in both cases light emission is caused by similar reasons. It's shown that the light emission with line spectrum
from atoms and molecules of the residual gases adsorbed on the clusters is intensively excited when pressure of
the residual gases exceeds mbar. These phenomena can be reasonably ex-plained in the framework of the model of
hot electrons. M ultyply-twined silver particles of new shape have been found. They have strongly prolate shape.
The relation of the length of such particle to the lateral size can reach 10:1. Such particle is strongly trun-cated by
planes of the (100) type decahedron with the 5-fold symmetry axis which is parallel to a sub-strate.
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