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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 29.17.35

Tema guceprauii:
1. 36ympKeHi cTaHu MOJIEKY i KJacTepiB aproHy Ta KpUIITOHY, C(POPMOBAHUX Y HAlI3BYKOBUX CTPYMEHSIX

2. Excited states of argon and krypton molecules and clusters formed in supersonic jets

Pedepar:

1. O6'eKT - pouecyu pesakcalii Ta pagialiliHOro posnany eJ1eKTPOHHUX 30yPKEHUX CTaHiB MOJIEKYJI Ta KJIACTEpPiB
iHepTHUX rasziB. MeTa - BcTaHOBJIEHHS 3B'13Ky BY® criekTpiB kaToomoMiHECLIeHITii 3 pO3MipOM KJIacTepiB aproHy
Ta KPUIITOHY Ta BUSBJIEHHS OCOOGJIMBOCTEN TpolieciB pesakcauii Ta panialiliHoro posnany e1eKTPOHHUX 30y KeHb,
3YMOBJIEHUX PO3MipHUMU epeKTamMu. MeTo, - CIEKTPOCKOIIYHUM Ta eJIeKTpoHorpadiyHuil. Pe3ysipTaTi, HOBU3HA -
nociigkeHi BY® cnekTpu KaTofomoMiHeCeHIIii MOJIeKyJl Ta KJIaCTePiB aproHy Ta KpUIITOHY, CGOPMOBAHUX Y
HaJI3BYKOBUX CTPYMEHSX. BCTaHOBJIEH] IIpOLIleCH YTBOPEHHS Ta pafiallifHOro po3Nnasy €KCUMEPiB KPUIITOHY B
CTPYMEHI aTOMHOTO cKiaay. [TokasaHo, 110 B 30y )KEHUX KacTepax YTBOPIOIOTHCS LieHTpU BY® mominecueHii
3pa3Ka eKCMMEPHUX MOJIEKYJ B KOJIMBAJIbHO-PEJIAKCOBAHMX CTAaHAX. B 30y/pKEHMX iOHHUX KJlaCTepaxX YTBOPIOEThCS
YOTUPbOXaTOMHUM KOMILJIEKC: MOJIEKYJISIDHUX iOH - €KCMMEPHA MOJIEKYJIA, PaAiallilHMIA PO3MaJ SIKOi IIPUBOAUTD 10

CIIOCTEPEXKEHHS PaHillle HEeBiOMUX MOTYKHMX BY® KOHTHHYyMiB. BcTaHOB/IEHO /1Ba KOHKYPYIOUMX KaHa/In



peJakcalii eHeprii eKCUTOHIB B KjlaCTepax, AKi 3yMOBJIEHI PO3MiIDHUM KBaHTYBaHHSAM €HEPrii B cepefieHi
€KCUTOHHMX 30H. [T0Ka3aHo, 10 CIIOCTePEXKEeHU HOBUI KaHaJl ecopollii MOB'sI3aHUI 3 IUCOIfiallielo
BHICOKO30YPKEHNX MOJIEKYJI, SIKi BUHUKAIOTh y KJlacTepax Py aBTOJIOKali3allii EKCUTOHIB 3 BUCOKOEHEPTreTUYHO]

Np-30HMU.

2. The object is the connection of the processes of relaxation and radiation decay of electron-excited states of
rare-gas molecules and clusters. The goal of the study is to find the relation between the VUV
cathodeluminescence spectra and the Ar and Kr cluster sizes. It is also planned to detect the features of relaxation
and rediation decay of the electron excitations caused by the size effects. The methods are spectroscopy and
electron diffraction measurements. The new results and achievments are following. Presented are the results of
investigation on VUV cathodoluminescence spectra of argon and krypton molecules and clusters formed in
supersonic jets. The processes of formation and radiative decay of krypton excimers in atomic jet have established.
It has been shown that in excited clusters VUV luminescence centers of excimers type are generated in vibratonal-
relaxed states. In excited ion clusters four atom complex is formed: molecular ion - excimer molecule, the
radiative decay of the latter resulting in observing strong VUV continuums, not known before. Two competitive
channels for relaxation of exciton energy in clusters, due to spatial energy quantization inside exciton bands, have
been discovered. It has been shown that the new desorption channel is connected with the dissociation of high-
excited excimers arising in clusters due to autolocalization of excitons from high-energy np-band.
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