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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19

Tema gucepranii:
1. EHepreTuyHi CTaHM €JIEKTPOHIB Ta NMO3UTPOHIB Y BAKAHCISIX METAJIiB Ta apPyBaTUX HAHOCTPYKTYPax

2. The energy states of electrons and positrons in vacancies metals and layered nanostructures

Pedepar:

1. ¥V nuceprauii mokasaHo, 110 AJ1sI METaJliB, y SKMX PO0OTa BUXOZY IO3UTPOHA ¥ BAKyyM HEraTHBHA 32 3HAKOM,
HasIBHICTb Ji€JIeKTPUYHOTrO MOKPUTTS IPU3BOIUTD [10 3MiHU 3HAaKy po60TH Buxody. CaMoy3rofiKkeHo po3paxoBaHO
€HEPrilo YTBOPEHHS MOHOBAKAHCII, @ TAKO>K BaKAHCITHOTO BHECKY B €JIEKTPOIPOBIAHICT. 3 BUKOPUCTAHHAM
3HalleHux (a3 po3CissHHA Ta HAOIVKEHHS HA[ITPAaTKX BaKaHCiil B MeTaJli Blieplie OLIiHeHO BaKaHCiiHUI1 BHECOK B
poboTy Buxony i epeKTUBHY Macy eyleKTpOoHiB. CaMOy3rol)KeHO PO3pax0BaHO poOOTY BUXOAY, EHEprio 3B's3KY i yac
SKATTS IO3UTPOHA. Ha 0CcHOBI po3paxoBaHux a3 po3CisiHHS KBa3iBiJIbHOTO ITO3UTPOHA BIlepIle Ol[iHeHO
BaKaHCIHMI BHECOK Yy POOOTY BUXO[ly Ta e(peKTHUBHY Macy I1I03UTPOHA B MeTaslaX. BcTaHOBIeHO po3MipHi edekTy,
BIJIMB €(PEKTUBHUX MAC €JIeKTPOHIB i IO3UTPOHIB HA €eHEePreTHYHI Ta aHIriIALifHI XapaKTePUCTUKHU B CUCTEMAax 3
NO/IBIIHUMU NOTEHIITHUMU SIMaMU, 3yMOBJIEHUMH NOTeHIliaslaMu 300pakeHHs. [Toka3aHo 31aTHICTb MeTal-

JieJIEKTPUYHUX HAHOCAH/BIYEN 10 KOHAEHC ALl aTOMiB ITIO3UTPOHIIO.

2. It is shown that for the metals in which the vacuum work function of the positron is negative, the presence of a
dielectric coating leads to a change in the sign of the work function. The vacancy formation energy, and the



vacancy contribution to the electrical conductivity self-consistently are calculated. Using calculated phase shifts
and superlattice approximation for vacancy subsystem in the metal, the vacancy contribution to the electron work
function and effective mass have been estimated at first time. Positron work function, binding en-ergy, and
lifetime have been calculated self-consistently also. On the basis of calculated phase shifts of quasi-free positron,
the vacancy term to the positron work function and effective mass have been estimated at first time. Size effects,
role of the electron and positron effective masses in the energy and annihilation characteristics of systems with
double potential wells caused imaging potential have been calculated. The ability of the metal-dielectric
nanosandwiches to the condensation of positronium atoms are demostrated.
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