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The calculation of pair effective potential of eectron-
electron interaction is conducted. The influence of the
externa static electric field (in perpendicular direction to
the interface “metal-vacuum”) on the value of such
potential isinvestigated.

The semi-infinity metal that model ed by so-called semi-
infinity jellium is considered. In such modd the interface
“metal-vacuum” is plain and the surface potentia is the
function of only norma to the surface coordinate of
electron. The surface potential modeled by the expression
(1), alowing to find analytical solution to Schrodinger
equation.

The calculation of effective potential of eectron-
electron interaction needs to find two-particle correlation
function “density-density’. The calculations of two-
particle correlation function “density-density” are
performed in random phases approximation (RPA) [2]
and in a case of Coulomb interaction [2]. An effective
potential of electron-electron interaction is calculated by
the expression (3) taking into account (2). These
calculations were performed for the different values of the
external datic eectric field srength.

The numerical results show (see fig.1-2) that near the
surface (for the distances from the surface equal
approximately one period of lattice) the value of effective
potential is essentialy different for the different values of
the externa datic dectric field strength. In the metal
depth (for the distances from the surface equal more than
two periods of lattice) the influence of the eectric field
strength is not appear (see fig.3). That's why the external
electric field is not permeate on such distances from the
surface.

The research was performed for potassium (the
Brueckner parameter r, = 4,86, thelattice period 5,225 A
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Hocnioscerno eénnug 306HiUIHL020 NOMITIHO20 €1EKMPUYHO20
nonA Ha NapHuil eheKmueHUIl nomenyian mixceaeKmpoHHOT
63aemo0ii 0na mooeni nanieoomescenozo <icene». Ilokazano,
W0 HaAGHICMb NONA NPUEOOUmMsv 00 CUNLHOI 3MIHU
edhekmugno20 nomenuyiany ¢ npunoeepxmesiii oonacmi.

Kurouosi cioBa — xopensuiiina GyHKuis, napHuii eexTus-

HUH TIOTEHIa], HamBOOMEXEHHI Meran, IIOBepXHEBUA
MOTEHI AL

l. BcTyn

B naniii poOoTi MOCHIIKYEThCS MapHUH eeKTHBHHNA
MIOTEHIiaJl MIKEIEeKTPOHHOI B3aemopii [uisi HamiBoOMe-
JKEHOTO MeTally, KOJH MEepPIEeHAMKYJSPHO A0 IOBEPXHI
MOAITY TPUKIAJCHO 3O0BHIINIHE IIOCTIHHE ENEeKTpUYHE
none. JlocmipkeHHS IPOBENEHI Ul PI3HUX 3HAYeHb
HAIPYKEHOCTI €JIEKTPUYHOIO OIS, 30KpeMa 1 y BUIAJIKY
BiZicyTHOCTI montst (ko E =0).

[I. Mogenb

PosrnmsHemo cucremy, ska ckiamaetees 3 N
€JICKTPOHIB, IO MICTATHCSA B 00JIaCTi

W:{(x,y,z):- \/§/2£ x£\/§/2,
-JS/2eyENS/2, - L/2E 2£ |_/2}

y TOJIi TOMATHOT'O HEOMHOPIAHO PO3MOAUICHOTO 3apsay 3
T'YCTUHOIO
1
r=r (r”,z):roq(- Z- d),
I . o .
i (] r” = (X, y) — JIBOBUMIPHHHU PaalyC-BEKTOpP C€JICKTPOHA B

IUTOIMHI, sIKa TapaJielibHa 10 IUIONIMHU momainy z=-d,

eN
g =———=, € —3ap4] eNeKTPOHa.
q/2

Taka cuCTeMa HA3HMBAETHCI  MOIEIUIIO  <OKEJIE»
HamiBoOMexkeHoro Merany, npuuomy N,S,L® ¥ Ttak,

110 BUKOHYETHCSI TEPMOIUHAMIYHA TPAHULIS
[im N. const.
NSLO¥ S
VY wiii Mozeni MOBEPXHS MOIUTY «MeETal-BaKyym» €
TUIOCKOIO 1 TTOBEPXHEBUI MOTEHIIa] € (PYHKIIEI TLIBKU
HOPMaJIBHOI JI0 TIOBepXHi. Po3risiHeMo Mozens JiHiiHOTO
ITOBEPXHEBOI'0 MTOTEHINI ATy, TOOTO
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V(r):V(z):} (\)N+eEz, z>0,
| ]

2<0, D)

ne W — Bucora Oap'epy, E — HampykeHicThb mpukia-
JICHOTO TIEPICHAUKYISAPHO JO IOBEPXHI MOCTIHHOrO
ENEKTPHUYHOTO OIS

3ayBaxkumo, 1mo npu E =0 morenmian (1) HaGysae
BUIJISIY CXOAWHKH CKiHUYEHHOI BUCOTH (BHIIAMOK BiICyT-
HocTi monsi), a mpu E® ¥ 3 (1) orpumyemMo Momens
HECKiHYEHHO BHCOKOI MOTEHIIANBHOI CTiHKH [2].

[ll. Pe3ynstaTy YncnoBux pospaxyHkis
eeKTUBHOIo NoTeHLuiany MiKenekTpoHHOI
B3aemoail

®yp’ e-00pa3 eeKTUBHOTrO MOTEHIIANTY MiXKEJIEKTPOH-
HOT B3aemoii [1]

1 .,
9(alz.z)=V(@ala- z) +—
SL (2)

" OPze¥iz™ (gl z- 2) M(qz, 29V (q]2¢ 2,),

2
2p € e alz- z|

ne V(dlz - z)= — nBoBuUMipHuii Dyp’e

KYJIOHIBCHKOTO M(qlz, z§ -
KOpeIIifiHa ~ (YHKIUSI ~«T'YCTHHA-TYCTHHa», fKa €
pO3B’si3kOM  iHTerpajbpHOro  piBHsAHHA ~ @Dpearoipma
apyroro pozy [2].

Bukonasim obepHeHe ®yp’ e-iepeTBOpEHHS
€(eKTUBHOT0 TIOTEHI[ia]ly, OTPUMAEMO BHPA3:

obpa3 MTOTEHITIAIY,

¥
g(rll,21,22)=%Cﬂ\]0(qr”)g(q|zl,zz)dq, €)
0

ne JO(X) — QyHkuis beccens HyabOBOTO MOPSIKY.

Ha puc.1 — 3 nomaHo 3a1exHICTh g(rll, z, 22) BiJ N
Ui (pIKCOBAaHMX HOPMAJIBHUX [0 IUIONIMHH TOJLTY
KOOpIMHATAX €JIEKTPOHIB Z; 1 Z, HpH Pi3HUX 3HAUCHHAX
HAIPY)KESHOCT] 30BHIIIHBOTO SIEKTPUIHOTO IOJIS, 30Kpe-
Ma i B rpaHnuHuX Bumamkax (komu E=0 1a E® ¥ ).
JocimipxeHHs poBeieHi s karito (mapamerp Bpakaepa
r, = 4,86, nepiox rpaTku 5,225 A (987a5) [3]).
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BucHoBOK

YucenpHi pe3ylbTaTH MOKa3yooTh (muB. puc.1-2), 1o B
MPUIMOBEPXHEBiH o0nacTi (Ha Bimmansx BiJ MOBepXHi
MOMITY «METAJ-BaKyyM» MOpSIKa OJHOrO Iepioay rpat-
K{) BeIMYMHA €(PEKTUBHOIO IMOTEHINiady CYyTTEBO Biapi3-
HSETBCA U PI3HUX 3HAYCHHb HANpPYKEHOCTI MpPUKIa-
JIEHOTO 30BHIIIHBOTO EIEKTPUYHOro mojsi. B rinmbuHi
MeTany, TOOTO Ha BiIAansfX OLIBIIMX 3a JBa IMEPiOaAd
TpaTKd BiJA TMOBEpXHi mominy (muB. puc.3) BIUIHB
HAINPY)XEHOCTI BXXK€ HE NPOSBIIETHCS, a e O3HAyae, M0
NIPUKIIaJIeHe 30BHIIHE €IeKTPUYHE MOJIe He IPOHUKAE Ha
Taxi Bija.
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