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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 29.19

Tema gucepranii:
1. BriziuB BakaHCii1 Ha eHepreTUYHI XapaKTEPUCTUKU €JIEKTPOHIB i IO3UTPOHIB Y HENEPEeXiIHUX MeTajlax Ta

3apsIPKeHUX KaacTepax

2. The influence of vacancies on the energy characteristics of electrons and positrons in non-transition metals and
charged clusters

Pedepar:

1. BuBenieno ¢opmyty JloKasizalii Mo3UTPOHa y BaKaHCii MeTasy; BUKOHAaHO CAMOY3TO/I’KEeHi PO3PaxyHKU
3aJIEXKHOCTI IBUIKOCTI JoKasizallii 1o- 3uTpoHiB y BakaHcisx Al, Cu i Zn Bif eHeprii BiIbHUX MO3UTPOHIB i
TeMIIepaTypu MeTaiy. JJaHe gKiCHe MOSICHEHHS 3CYyBY Y €HEPreTUYHOMY PO3IOLii TO3UTPOHIB 3BOPOTHOI €MiCii,
SIKUJ CTIOCTEPIraeThCs B eKCIIepUMeHTax 3 Al. 3anpornoHoBaHa MOCig0BHA MPOLeAypa 3HaXOI>)KEHHS METOLOM
dyHKIiOHAIA IYCTUHY 3aJIe5KHOCTI pOOOTH BUXOAY €JIEKTPOHA Bifj KOHLIEHTPAllii BakaHCiil. 3HalAEeHO PO3MipHO-
3aJ1€’KHAN BaKaHCIMHMN BHECOK y ITIOTEHIi- aJl ioHi3anii. BusBHaueHO MeXi 3aCTOCYBaHHS JAHOTO MiAXOAY IJIs
paziycis kiactepa: R > 4.5 HM i R > 6 Hm 17151 Na i Al, BignoBigHO. BUKOHaHi caMOy3rofi>keHi 064ncyieHHs NpodisiB
pazianbHUX pPO3NOLiiB €1eKTPOHIB i moTeHuiamniB ny1s cyuinpHuX KaactepiB RbN, KN, NaN, LiN, MgN i AIN (N < 270)

Ta KJacTepiB, o MicTsaTh MOHOBakaHCio (N = 12). Lle 103B0INII0 BUBHAYUTH [IOBHY €HEPTil0 HEUTPAIbHOTO i



3apspKeHoro nedeKTHOro KjaacTepa, Ha OCHOBI 4Oro ITPOBEAEHO NpsIMi 064YnCcIIeHHs eHeprill AucoLi- anii, koresii,
YTBOPEHHS BAaKAHCIi, CIIOPiIHEHOCT] €JIEKTPOHIB i NOTEHIIiaTy iOHi3allii, a TAKOXX €JIEKTPUYHOI EMHOCTI. Pe3ysbTaTn
004KCJIeHb IOPIBHSHI 3 aCUMIITOTUKAMHU i pe3ysbTaTamu 1151 6e3nedeKTHUX KiacTepis. B Mogeri crabisbHOro XXeie
PO3PpaxoBaHO KBAHTOBO-PO3MipHI 3aJI€5KHOCTI €HePrii yTBOPeHHs BakaHcii 17151 kiacrepis K, Na, Li, Mg i Al 3a

MexaHizmamu HIOTTKi i “BUyBaHHS MyXUPLs”, BU3HAUYEHO iX aCUMITOTUYHY MOBEMiHKY.

2. In the stable jellium model, inelastic scattering of positrons by vacancies of a metal is considered. This results in
the expression for positron’s positioning probability dependence in a vacancy vs of its energy before localization
and temperature of the metal. The calculations are performed using self-consistent profiles of vacancy potentials
and wave functions of positrons in Al, Cu and Zn. After energy averaging of thermalized positrons, the rate value of
positron localization in a vacancy at a fuse temperature, such as Al, 0 1011 s-1, which is less than the annihilation
rate, but by magnitude order coincides with it. The formula for the velocity of localization can increase the
accuracy of the vacancies concentration values in the testsample according to the positron radiation annihilation
spectroscopy. On the analysis basis of the vacancies concentration and the injection of positrons into 3D-metal,
the interpretation of the shift in energy distribution of the positrons during the reverse emission is given. This
interpretation is observed in the experiments. Taking into account the near-surface layer of vacancies charged by
localized positrons, which creates a two-dimensional barrier for positrons of reverse emission. For Al self-
consistently calculated the value of the relative vacancy concentration (o 0.2%) in such twodimensional layer, which
corresponds to the shift in the energy distribution by 1 eV. Using the scattering length of electrons in vacancies
(Born approximation), an analytic theory of the vacancy effect on electron work function from non-transitional
3D-metals and the potential of large clusters ionization, which are containing vacancies, have been developed.
Energy displacement of electrons’ ground state in a spherical metallic cluster, which is presented by a series of
dimensional corrections, are calculated. The limitations of applicability of the corresponding expansion in series by
exponents of the cluster inverse radius are determined: R-1: N > 9.4-103(R > 4.5 nm) and N = 5.46 - 104(R > 6 nm) for
sodium and aluminum, accordingly. The obtai20 ned analytical expressions allow to increase the accuracy of
concentration values of vacancies in large clusters, which are obtained from the analysis of the results of
photoionization experiments. The quantum-dimensional dependences of the ionization potential, electron affinity,
electric capacitance, cohesion and dissociation energies for charged small clusters RbN, KN, NaN, LiN, MgN and
AIN(N < 270) with and without monovacance (for comparison) are calculated on the basis of the Kohn-Sham
method. The dimensional dependences of these quantities are oscillating with approximation to their dimensional
asymptotes 0 R-1and strive to the corresponding characteristics of infinite 3D-samples. It was found that the magic
numbers of atoms for non-defect clusters and clusters with vacancies are different, especially for magnesium and
aluminum. The presence of even one vacancy and a single charge in a cluster leads to noticeable changes in all
characteristics of it. The Kohn-Sham method is used in calculation of the quantumdimensional dependences of the
energy of vacancy formation in charged small clusters by Schottky’s and 'bubble blowing’ mechanisms. Asymptotes
of dimensional dependences for these two mechanisms are different from each other and are weakly dependent of
the number of atoms in the cluster. The nature of the dimensional dependence of the vacancy formation energy
from excess charge in the cluster is entirely determined by the dimensional dependences of the ionization
potential of the cluster and the electron affinity.
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