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Iloctynuna B pegakuuio 3 uwoaa 2003 r.

MCCJ'[G,Z[OBaHa NIOTHOCTh COCTOAHUM ABYMEPHOI'o 3JIEKTPOHHOI'O ra3a B MarHMTHOM IIOjie C y4YeTOM pac-

CefiHNA Ha TOYEUYHLIX IpHUMeCHAX. HomasaHo, YTO YYE€T 3JIEKTPOH-IIPMMECHOI'0 B3auMOJAeNCTBUA IIPUBOOUT K

MOTHOMY CHATUIO BBIPOMIEHUA ypoBHeili Jlannay nae npu Manoil 06beMHOI NIOTHOCTY TOYEUYHBIX IIpUMeceii.

Berumciena nIOTHOCTB COCTOAHMII B CaMOCOrIaCOBAHHOM INPUGIMMEHWH, TO €CTh C y4YeTOM BceX AuarpaMm
6e3 mepecedyeHMi MPUMECHBIX IMHMI. JIEKTPOHHAA NIOTHOCTL COCTOAHUN p ompefelsdeTcA BKIaJOM He IO-
mioca, a paspesa ofHouyacTUYHOi ¢yHknuu 'puna. B mupokoM MHTepBale 3HaYeHUH 3HEPTUHU 3IEKTPOHA w,

OTCUMTAHHO} OT KasJ0ro ypoBHs JlaHgay, IIOTHOCTE cOcTOAHMH p(w) 06paTHO MPONOPIMOHANLHA |w| U IPOIOP-

HYOHalbHa KOHLEHTPalUuu npnMeceﬁ. PesyanaTM IIPUMEHHNMBI OIA TAKUX ABYMEPHBIX 3JIEKTPOHHBIX CUCTEM,
KaK MHBEPCHOHHBIE C/IOU, FeTEPOCTPYKTYPhI U 3JI€EKTPOHBI HA IOBEPXHOCTH MUIOKOI'0 I'€lIUA.

PACS: 72.10.Fk

1. JIsymepHbie 3MeKTPOHHbIE CHUCTEMbI peanu3yioT-
Cfl HA rpaHulle pa3fiena JBYX KOHAEHCUPOBAHHBIX CpE[.
TUNUYHBIMYU IPUMEpPaMU TAKUX CUCTEM ABIAIOTCA dIEK-
TPOHBI Ha NOBEPXHOCTH KUAKOro reaus [1], smeKTpo-
HbI B MHBEPCHUOHHBLIX CIIOAX U reTepocTpykrypax [2]. B
MarHUTHOM IIOJle CIIEKTDP ABYMEDPHBIX BIEKTPOHOB AMC-
KpeTeH M GeCKOHEYHO KpaTHO BbipomjeH. HHTepeceH
BONPOC O CHATHHU 3TOrO BHIPOMIEHUA B3aUMOJEHCTBU-
€M 3IEKTPOHOB C TOYeuHbIMU npumecAmu. CyuecTBy-
eT MHeHHe, YTO MPU Maloil MOBEPXHOCTHOM MIOTHOCTHU
TaKkuX npumeceil n, 6eCKOHEUYHO KPATHOE BhIPOMAEHUE
ypoBHeii Jlannay cHuMaeTcsa TOIbKO yacTuyHo [3]. A
MIMEHHO, ecliM BHINONHEHO HepaBeHcTBo N < S/2wl%,
rae N — nonHoe uucio npumeceii: N = n,S, S — nuo-
maab JOCTYNHAA ANA 3NEKTPOHOB, a |y — MarHuTHas
INUHA, TO KPaTHOCTb BBIPOMeHUA ypoBHA Jlangay pas-
Ha %2; — N. Ilpu sToM N 31eKTPOHHBIX COCTOAHMIt
OTIIEMIAIOTCA OT Kam/J0ro ypoBHA 1 06pa3yoT npumec-
HyIO 30Hy. W3AlIHOE N0KA3aTelbCTBO 3TOT0 YTBEpHIe-
HYA [3] OCHOBaHO Ha BO3MOM{HOCTH TaK ONPEJEIUTh BOJ-
HOBYI0 (QYHKIMIO BNEKTPOHOB Ha ypoBHe Jlanmay, uTo
OHa 3aHylifieTCA B TOUKAX pacnonoxeHud npumeceii. Ec-
I MPUMECH TOYEeYHbIE, TO OHU He BIUAIOT HA CNEKTP
S’/27rl12q — N »anekTpoHHBIX cocToAHuit. OnHako Takoit
BBIBOJ HYIa€TCA B ONpEJeIeHUN NOBEPXHOCTHOM MIOT-
HocTH npuMeceit ng. Jleno B ToM, 4TO AByMeEpPHbIE dIEK-
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TPOHHBIE CHCTEeMbl, KaKk NpPaBUI0, ABIAIOTCA OTKPBIThI-
Mu. J|BusKeHUEe 3JIEKTPOHOB MO OCH 2, NMepHeHANKYIAp-
HOIl NpoBojAlIei MIOCKOCTH, XapaKTepU3yeTcsA BOJHO-
BOil (yHKuueit (z), orpaHUYeHHON OYEHb GONBLLIUM,
MaKPOCKONMYECKUM MacliTaboM 2, 3aBUCAIINM OT reo-
MeTpuu uaMeputTenbHoro npubopa. Tunuuynaa saBucu-
MOCTb ¢ OT 2z uMeeT BUE [1, 2]

1
P3(z) = —2z%e ", ecm 0< 2z < Zoo,
22 (1)

e(2) =0 ectm 2z <0,z = 2/2.

Ilna anexTponHa mocTynHa BcA o6nacTth 2z > 0, a He
TONBKO 2z < 20, IO3ATOMY Jaie NpU Maloil 060beMHOM
INIOTHOCTH TNpuUMecell Ty, NOBEPXHOCTHaA HX MJOT-
HOCTh NS = Mimploc OYEHb BEIMKA M MOMHO IOJOMUTh
ng = o0o. Ilo aToit npuunHe GeCKOHEUHO KpaTHOE BbI-
possaeHue ypoBHeil Jlannay cHuMaeTca B3auMoieiicTBU-
€M DIEKTPOHOB C TOYEYHBIMHU NPUMECAMHU TMOITHOCTHIO,
a He yacTuuHo. Huske ompefeneHa 3JMeKTPOHHAA MJIOT-
HOCTb COCTOfIHUII p NIpU MaJloii KOHLIEHTpaluy IpuMeceii
Co = nimp27rlfqzo < 1. Wnaue roBops, mpepamnoJaraert-
CAl, YTO MpUMeceill Majo B MOBEPXHOCTHOM ciioe 2 < 2g,
HO MHOIO B 0018CTH z < Zoo : Coo = Co(200/20) > 1.
910 06bIYHO MMeeT MecTO Ha onbITe [1, 2]. [lus anerTpo-
HOB Ha NOBEPXHOCTH MUIKOTO TelIUfl B POIU TOUEUHBIX
DpuMeceil BRICTYNalOT TAMENble aTOMbI apa reluf.

IIucema B MRATP® Tom 78 BBRIM.3—-4 2003



CHATHe BrIpo#aeHUA ypoBHeH Jlangay NBYMEpHBIX 3I€KTDOHOB . . . 181

2. IlnotHocTh cocTosumit p(E) cBA3aHa ¢ MHHUMOM
vyactbio ¢yuruuu I'puna snexrponoB G(r,7',E) coot-
HOILIeHUEeM

p(E) = _?1 ImG(E), G(E)= / d*rG(r,r, E)

[4]. TockombKky »IeRTpOHHasa CcuCTeMa ONHOPOAHA
BIOIb NPOBOAAIIEN MIocKocTH (z,y), Ppyurnua ['puna
G(r,7,E) He 3aBUCHT OT KOOPIMHATHl BJONL 3TOM
nnockoctu: G(r,r, E) = G(z,E). O6s14H0 paccTosHue
Mey 3N€KTPOHHBIMH YPOBHAMHM BJOIL OCH Z BEJIHKO,
U BCe IEKTPOHbI HAXOZATCA HA HUIKHEM BHepreTnyec-
KOM YPOBHe ¥ UMEIOT OIHY U TY ke BONHOBYIO QPYHKIIUIO
¢(z). Moatomy G(z, E) = G(E)p?(z). MaruurHoe none
H npexnonaraerci CHIbHBIM, [03TOMY B3aMMOJENCT-
BHle 2JIEKTPOHOB ¢ mpuMecbio V(r) He mepeMemnBaeT
UX BOXHOBble (YHKUMYM Ha pasHbIX ypoBHAX Jlanpay.
CrnexoBaTenbHo, MIOTHOCTEL cocTosinuil p(E) 3aBucut
TOIBLKO OT nepeMeHHol w = FE — g — (n + 1/2)w,, rae
€0 — PHEPrufA HUKHEro YPOBHA KBaHTOBaHUA 10 OCH 2,
a w, — UMKIOTPOHHAasA sHeprufA. Mel Gynem paccmarpu-
BaTh ToueuHble npumecu. IloTeHuman B3aumozneiicTBuA
BIEKTPOHA ¢ TAKUMMU MPUMECAMH JAETCA BBIPAMEHUEM

V(r) =wuo Z 0(z —z:)d(y — yi) (2 — 2i)- (2)

3neck Z,Y, 2, i, Yi, Z; — KOOPIMHATHI AIEKTPOHA U NPU-
Meceil. [lnuna pacceAHuA 3NEKTPOHA Ha MPUMeECH

a = —mug/2mh. 3)

®yurnua I'puna G(w) cBA3aHa ¢ 3aTPaBOYHON DYHHK-
uueit Go(w) 4UCTON BMEKTPOHHON CHCTEMbI U3BECTHBIM
cooTHoieHueM [4]

@Oyuruuna Y(w) (4) onpenenserca B xopoiuo pa3paGoraH-
HOU KpecToBOi TexHuke [5, 4, 6]:

Zoo

2
d
2(&)) :uonimp/ : SOO(Z) z
0

— 2B (2)G )

(5)

9To BbIpasteHHE COOTBETCTBYET CyMMUPOBAHHMIO BCEX
KPECTOBBIX JuarpaMm Ge3 nepecevyeHui IPHMMECHBIX lH-
Huit [6] ¢ DoCHefyOWKUM yCpeAHEHHEM IO HOJNOMEHNAM
npumeceii. CoorHomenusn (4),(5) BepHbI TONBKO 1A TO-
uyeuHbIX npumeceit (2). Ymo6GHO ompefenuTh NpUBEIEH-
HYIO BOJHOBYIO (QYHKUMIO (. MONEPEYHOrO IBIIKEHUS
BIEKTPOHA COOTHOLIEHNEM

1 z

%@=—%m%az—,/ﬁ%wa=L®)
20 20
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re 2o — XapakTepHbIit MacwTab QyHKRIUK @o(2). U3 (3),
(5), (6) nonyuaem

S(w) = -G (w)CoJ (w);

Zoo /20
J(w) = / 93 (24 )d2. (@)
- P3(2:) = 1/[woG(w)]’
rae Co = 2712 20Mimp, wo = —(a/z0)we.

3. PaccMoTpuM cHayaja MepBblii MOPAJOK 10 KOH-
uentpanuu npumeceii. [laa atoro Hago B popmynax (5),
(7) samenuTh Tounyio gyunnuio I'puna G Ha 3aTpaBou-
uyio gyurguio Go = 1/w. 1o npubnmeHue cooTBeT-
CTByeT CyMMHUPOBaHUIO BCEX KPECTOBLIX AUArpamm, oT-
BEYAIOIUX PACCEAHUIO IEKTPOHA HA ONHOM MPHUMECH.
U3 (4), (7) BugHo, uto ¢dyuruua I'puna G ¢opmanbHo
uMeeT mofioc npu w = 0:

1
¢ = AT Cod@) ®)

Opuaxo, Kak sto cneayet u3 (7), npu w — 0 uHTErpan
[0 24 PacxXxoJWTCA, YTO NPUBOJUT K MallOCTH BbIYeTa B
3TOM MOJIOCe, CBA3aHHON ¢ 60NbIION BeTWYWHOI mnapa-
MeTpa 00pe3aHufl 2o:

1 1

— ImG(w) = §(w) Coo = CoZ2.  (9)

1+ Cyx ’ 20
MonosuB 2z, = 00, IPUXOAUM K BBIBOLY O NMOIHOM CHf-
TN GECKOHEUHO KPaTHOTO BhIPOIEHHA ypoBHel JlaH-
Iay yie B NEpBOM MOPAAKE N0 KOHLUEHTPAuuu HOpHMe-
ceii. IlnoTHoCTE cocTosiHUi p(w) OmpeensieTcs TOMLKO
ocobenHocTAME Beanuunsl J (w) (7):

p(w) = —CoIm J(w)
nw[(1 + CoReJ(w))? + CZ(ImJ (w))?]”
PaccmoTpuM, Tpese BCEro, MOJENbHBINR CIyyaii,
KOr/a NpuBeJicHHAA BONHOBaA QYHKUUA (p, UMEET BUJ

(10)

03 (zy) =e ™ mpu 2z, >0, (11)

©3(z) =0 mpm 2z, <O0.

Tarkaa ¢yHKUMA 0TBeyaeT IpaHUYHOMY YCJIOBUIO MpU
2z = 0 ana y3Koit ¥ ri1y6oKol NMOTeHUATbHONU AMBI [17].
®yuruna J(w) (7) npuHumMaer Bug

W — Wy

J(w)=1In (12)

w
Mpennonaras, 4To €CTh TONLKO OAMH THUI NIPHMeCe ¢
OTPULATENLHON AINHON PacCefHMA @, YTO COOTBETCTBY-
€T OTTalKUBaHMUIO BIEKTPOHa oT npumecH, u3 (10), (12)
noxyyaem

plw) = % . @)

2
w[(l + Copln “’°“"> + ngz]

w
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IInoTHOCTE COCTOAHMN p(w) B paccMaTpUBaEMOM Clydae
onpefienseTcA He NOMIOCOM, a padpe3oM ¢yuruuu ['puna
G(w). YuuteiBas ompefenenue napamerpa wg (7), mo-
Jy4aeM KPUTEpHit CllaGoCTH IEKTPOH-NPUMECHOr0 B3a-
umogeiictBua V(r) (3): a < z. CunenoBaTennHo, ec-
AU [NVHA DAacCefiHuA 3JIEKTPOHA Ha NPUMECH MeHbIle
XapakTepHOro Maciuitaba MonepevyHoro KBaHTOBaHUA MO
ocH z, TO IPMMEeHUMO npubnuxeHue ogHoro yposusa Jlan-
Iay, a IIOTHOCTU COCTOMHUI pasHBIX YPOBHeil He mepe-
ceraiorcs. U3 (13) crenyer, 4To B mupoKoii obnacti w
IIIOTHOCTh COCTOAHUI 06paTHO NPOMNOPIMOHANBHE W:

C W,y
p(w) = UO npu Cyln " < 1. (14)

®yuruua p(w) (13) mHTErpUpyeMa M ¢ TOYHOCTHIO
0 YIEHOB NPONOPLUOHANLHBIX KBaJpaTy KOHLEHTpauuu
npumeceii Cy, UIMeeT MECTO PaBeHCTBO

w

/ plw) dw = / Codw ~1. (15)

J W[l +Co In #25eP2

CrexoBaTenbHO, IPU BRIIOYEHUN 3NEKTPOH-IPHMECHOTO
B3aMMOJIEHCTBUA YUCIO SNEKTPOHHBIX COCTOAHUI He U3-
MEHUJIOCh, XOTA §-06pa3HbIii MK 3aTPaBOYHOM MIOTHOC-
TH COCTOAHUM po(w) OTCYTCTBYET y UCTUHHON MIOTHOC-
TH cocTofnui p(w). JTO 03HAYEET, YTO NpH MOGOM Ma-
JI0OM 3HaYeHWHU mapaMeTpa w BCerja HaiieTcd NPUMeCh
¢ KOOpAMHATOl z; = 2o In(wo/w) > zp, Ha KOTOpOI
GyZzeT cHATO BbIpostjeHue ypoBHeil Jlangay. Ot Buza
BOIHOBO# (YHKUUM ((z) 3TOT BBIBOA He 3aBHCHUT. [lid
busnueckoit dyuruun ¢(z) (1) naoTHOCThL cocTOAHMIA
p(w) maerca tem e BeipamenueM (13) npu w < wo,
eciy He MHTepecoBaThcA BenuuuHaMu Tuna lnln(wp /w).
BamHo Tonbko, uTo ¢(z) ~ e */% npm z > 2. Bo-
Jee TOro, Bcerja CyLIeCTBYeT WIKPOKasa o6nacTh w, rie
p(w) obpaTHO mpomopuHoHanbHa w. Hanpumep, aas oc-
LUIIATOPHOM BOJIHOBON PYyHRUUM py(24) ~ e % u3 (10)
nonydvaem npu w <K wo

Co

pw) = 2w(ln (wo/w))72[1 + Co(ln (wo/w)) /22
(16)

Ilna cryvas CUIBHOTO 2EKTPUYECKOro MOJIA, IPUKUMA-
IOIIEro 1eKTPOHBI K FpaHuUle pasjela IBYX KOHAEHCH-
POBaHHBIX cpell, ¢2(zy) ~ 6713/2, u3 (10) umeem mpu
w L wo

_ 2C,
plw) = 3w(In(wo/w))'/3[1 + Co(In(wo/w))2/3]2"

(17)

I/ITaK, ANl OTHPBITBIX JJIEKTPOHHBIX CUCTEM YUET
JJIEKTPOH-IIPUMECHOr'0 B3aMMOJIeiCTBUA IMMOJHOCTBIO

CHMMaeT BbIposJieHne ypoBHeit Jlanaay. IlnoTHoCTh co-
cToaHnit p(w) onpenenserca Buipamenuamu (13)—(17).
OGoGmenve Ha ciydyail HECKONbKMX THIOB NpuUMeceii
TpuBnansHo.  Hampumep, anamorom (14) aBnaooTcA
3aBHUCHMOCTH

plw)=C_/w mpu w >0,

(18)
plw) =C4/|lw| mpun w <O,
roe C_ — cyMMapHas KOHLEHTpauuf OTTalKUBaoIINX,
a Cy — NpUTArMBaIOLINX IPUMeCEii.
4. 3aBucumoctb p(w) (13) umeer mecto npu
woe YO & w, wy —w > e/, (19)

Bue 3710i1 061acTH BaMHbI YWIEHBI CleLyIOMUX MOPAIKOB
no kKoHueHTpanuu npumeceit Cp, MOCKONBKY OHM YMHO-
#aloTeA Ha Gonbumoit dorapudMm In[(wy — w)/w]. Yrober
uccienoBaTh QyHruuio I'puna B Gojee MMpPoOKOi obnac-
TH 10 w, PacCMOTPUM CaMOCOTJacoBaHHOe MPUOIMHe-
Hue, npeacrasienHoe dopmynamu (4), (5), (7). Ilocne
nozxcranoBku (11) B (7) u (4) nonyyaem ypaBHeHHe AuA

G:

1
Cw

G = ~[1 - Cyln(l — weG))]- (20)

Ipn w < wo, woG > 1 ypaBuenne (20) mMomHO ynpoc-
TUTB:

?

G = _TCO[IH(—wOG) —1/Co) = _f" In (— e“”"G>

Co
(21)

3lecb Mbl BBeIM HOBBI MacmTab SHEPruM wy =
= wpexp(—1/Cy)Co/e. Bsenem HoBylO QyHRIMIO ¥y =
= —wG/Cy. YpaBuenue (21) npuHUMaeT NpoCTON BUA:

y = In(y wn/w) +1, (22)

U3 KOTOPOro CIeAyeT, YTO Y 3aBUCUT TOINLKO OT OIHOIA
ZeficTBUTENbHOM nepemenHoi: y = y(w/wy). Boige-
UM AeHCTBUTENLHYIO 1 MHUMYIO 4acTH 3Toi QyHRIUU:
y = A+iB. U3 (22) nonyuaem cucteMy ABYX ypaBHEHUH
Ha feiicTBuTenbHble QyHKIuu A u B, KoTopas cBoAUTCA
K BULY

A = B/tanB,
(23)

eB/tanBsmB _ wne
B w

Mocneanee ypaBHeHHe ompefenfeT MIOTHOCTL COCTOfA-
it p(w) = CoB/mw. Hac uHTepecyer pelneHue
B(w/wn) > 0. ®yusuusa B(w/wy) MOHOTOHHO Bo3pac-
TaeT OT HylA IpU w = wy A0 B = 7 npn w/wy — oo.
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B6ausu w = wy ¢yuruua B & /2(w —wy)/wy. Ipu
wn < w <K wp ¢ TOYHOCTHIO JI0 ABaM bl Jorapudmuyec-
KUX 4]I€HOB N0 w/wy ¢yHEuNA B = 7|1 — 1/ In(w/wy)].
Urak, npy w < wp NIOTHOCThL COCTOAHMI JaeTcA YHU-
BepcanbHo# QyHKIHNEH 0T w/wy, aCUMITOTHYECKUI BUA
rotopoit npu Cy < 1 maeTcA BhIpaseHUeM

wp(w)/Co = /2(w —wn) /wn /7, w—wn K wN;

wp(w)/Co=1-1/In(w/wn), w>wn.  (24)

Paccmorpum Teneps o6nacth |w — wp| < wp, roe B
IIEPBOM MOpAJKE N0 KoHneHTpauun Co Mbl MMENHN CHH-
ryaspHocTh B Im Go(w). Pemenne G(w) camocoraaco-
BanHoro ypassenus (4),(5) He ABIAETCA CUHIYIAPHBIM
B 3TOi 06lacTM M MOHOTOHHO ClagaeT A0 HyJIA NpHU
w = w; = wo(l+xg), rie xo ABNAETCA pelieHreM anret-
panueckoro ypaBHenus zo = Cy[ln(1/Co) + 1 + In(1 +
+ @0)]. Hpu Co < 1 nonyuaem zo =~ Co[ln(1/Co) +
+1+ Coln(1/Cy)]- B6ausu w = w, us ypaBuenus (20)
NpoBe/iAA BLIYUCIEHNUA, aHATOTMYHbIE TeM, YTO NPUBEIN
K (24), nonyuyaem

B(w) = v/2(w; — w)[1/(woCo) — 1/wg].

Ha pucynke usobpaeHa NpUBeJeHHaf INIOTHOCTb
cocroanuit wp(w)/Co = B/ piA Tpex pasiMyHbIX KOH-
nentpanuit npumeceit. Ilpn w < wy rpaduK BEIXOAUT

1.0
e \
’/’ L. " W\
~ Phe |‘
e . '
L 7 e
/ e
Q) / a
/ .
N, (DNl. Oy
0.5 i1 : i

op(0)/C,

1 1 | 1 | |:
-24 20 -16 -12 -8 -4 0
In (/)

IIpuBefeHHan NIOTHOCTE cocToAHui wp(w)/Co B 1O-
rapupmMuUeckoM MacmTabe AA TPeX pasNUYHBIX 3Ha-
4yeHui KoHneHrpanuu npumeceit: Co = 0.2 (cnuom-
Haa nunua), Co = 0.1 (nyuxtup) u Co = 0.05 (mrpu-
xoBaf nuHUA). A Ka#mmo0li KpUBOH OTMedeHo 3Haye-
HMe wy, B6Iu3K KoToporo 3aBucumocth (w/Co)p(w)
ABIAETCA YHUBepcalbHOU (QyHKIMeH oT w/wy
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Ha YHUBepcalbHYIO KPUBYIO, KOTOpasA cMellaeTcA 10 OCU
abciucc BMecTe co cMmeneHueM wy. IlomyuyeHnHoe pemre-
HUe JaeT NpaBUILHOE MOBeJeHUe MIOTHOCTH COCTOAHMIN
p(w), nora oHa He obpalaeTcA B Hylb, TO €CTh Ha UH-
TepBaie wy < w < W,. BHe 3TOro MHTepBaNa UMEIOTCA
“XBOCTBI” MIOTHOCTH COCTOAHUM, KOTOPbIE SKCIOHEHIU-
albHO Mailbkl M MOTYT GbITh HalileHbl TONBKO C yYETOM
JuarpaMM c nepecedyeHreM NMPUMECHBIX JTUHUIA.

B 3armioueHue eme pa3 MoJUEpPKHEM, YTO Mpen-
JoeHHad HaMu (u3udveckas KapTHWHA He corjacyert-
cA C CYUIeCTBYIOIMIMMU B JTUTepaType NpeAcTaBleHUS-
Mu. HekoTopele ToOuHBIE pPe3ylNbTaThl TEOPUU DIEKTPO-
NPUMECHOr0 B3aMMOJEHCTBUA INA [BYMEPHBIX 3IEK-
TPOHHBIX CUCTEM NPUBEJEHBI B [8—10]. OpgHako B ATHUX
paGoTax paccMaTpHUBAaIOTCA AByMEpHbIE TOUEUHBIE MPU-
Mecy, Korja notenuuan V(r) (2) umeer Bug

V(r) = wod(z — z:)d(y — i) (25)

Tar Kak KoopAaMHaTa MPUMECH N0 OCH 2 He TMPEeJCcTaB-
nena, To V(r) (25) oTBeuaer He TOYeUHOH mpuUMecH,
a 6-o6pasHoit HuTH. IIpUBeNEHHBIE BBINIE PE3YILTAThI
npeanolaraloT TPEXMEepPHOCTh TOYeUHbIX npumeceit. Ec-
au “3a6bITh” MPOU3BECTHU yCPeJHEHUE N0 KOOpAUHATE 25,
TO MBI mepeiifeM B HehU3UUECKUi mpenen J-06pasHbIX
HUTEN.

PaGora momnepsana rpantamu Poccuiickoro ¢ou-
na pynmamenTtanbHbix ucciegpoBanuit u INTAS # NO1-
0791.
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