Theoretical study of charge transfer between metal surface and three-dimensional atomic states
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In this paper we numerically study some features of the charge transfer between ions and the metal surface, due to its atomic structure. Qur simulation is based on a three-dimensional implementation of the wave packet propagation method. The
simulated system consisted of an Al (110) metal surface and an excited hydrogen atom in the P-state, which does not have spherical symmetry. After solving the "static" problem, it was shown that electron exchange is more efficient when the P-orbital is
oriented along the axis perpendicular to the surface, rather than parallel. Also, analysis of the obtained data showed that the atomic population function of time has an exponential decay. The solution of the “dynamic” problem shows that for an excited

hydrogen atom moving along the metal surface, the electron exchange does not depend on the orientation of the P-orbital directed parallel or perpendicular to the velocity of the atom.

Kpome TOro, BaKHBIMHM XapaKTEPHUCTHKAMH SJIEKTPOHHOIO OOMEHA SIBIIIETCS Ha puc. 4 mnokasaHa MmMpuUHA aTOMHOTO YPOBHS, XapaKTepH3ylOllas
IlocTaHOBKA 3a1a4H
mupuna yposus ([) wuoHa Wi aroma. [llupHHA YPOBHS XapaKTepu3yeT 3P PEKTUBHOCTD JIEKTPOHHOIO 0OMEHA, B 3aBUCHMOCTH OT PACCTOSIHUS MEKIY
SPPEKTUBHOCTE IEPEXOJa JJIEKTPOHA C MOHA WM aroMa Ha IMOBEPXHOCTb, T. €. aTOMOM M IOBEPXHOCTBIO. BHJIHO, 4TO MIMPHHA aTOMHOIO YPOBHS YMEHbLIACTCS
Isodensity CKOPOCTh pacliaja OCHOBHOIO COCTOSHMS, M OHa OOparHO MPONOPLHOHAIBLHA py yBCIUHCHUM  PACCTOSHUA ~ MCXKAY dTOMOM M HOBCPXHOCTRIO,  HTO
z‘f\ BPEMEHHM JKU3HH YIEKTPOHA B OCHOBHOM COCTOSIHHH CBUJICTEIBCTBYET 00 yMEHBIIEHHH S(PPEKTUBHOCTH OOMEHA C YBEIUYECHUEM
[InprHa ypOBHS HAXOMMTCS U3 TPUOTIIKCHHS: paccrossHus. Takxe BUIHO, 4TO Jisi PZ opueHTtauum opOUTamyd 3HAYCHHE

IIMPUHBI AaTOMHOI'O YPOBHS BhIlIE, 4eM i1 PX opOuTanu, 4ro XapakTepu3yer

A(t) =< tbg(r) | ¢(r,t) >~ exp(—iLt)exp(-Tt) (4)

M3 paHHOrO BBIpaXKEHUS MOXKHO CJielarb BBIBOJ, YTO IIWPUHA YPOBHSA
MpEJICTaBISIET COOOM MOKAa3aTeb 3aTyXaHUs aBTOKOPPEISIIMOHHON (PYyHKIIHH.

Current Oonee 3(PPEKTUBHBIA SIEKTPOHHBI OOMEH NPU HOPMAJIbHOW OPUEHTALMU K

OBEPXHOCTU P opOuTanu, yem mpu napaaieaibHOM.
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