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I. BBEUEIlliE 

B He,naDHe:i1 ~a60Te l{emre,nVI .M .JI"a6a/
I / ouna l[pe;J;JIQ}KeHa MO;J;MCÍjlilRaWIH 

MO,neJII1 Xaoõapna / ~ Ha3BaHHaJI CTa'fU1!eCROM MO;J;eJII:>IO. oTa KB8.HTOHO-M€Xa

HMlleCRaJI MO,I(eJII:> B 'ynpOlllel:iHoti: ryopIvle OLI:vICbIBaeT 8IJXJ.leK'fb! ROPPeJI5IU1111 3JIeR

TpOnOB B TBep,n:UX TeJIaX. Ynpontamuee JIpe,n:UOJIOJKeHHe OTHCOUTCH TC 1I0,n:BID!\-,. 

IIOeTl1: 3JIeRTpOH-OB c lIpOTI1BOté-oJIOftEIMU HanpaIIJIeHMIDVlM CíIl1Ha: ,3JIe1<TpOnaM co 

CITVIHOM "BBepX" lIpMnl1CbJBaeTCfI. ÓeCKOHe-mO ÓOJIbI.UaJi uacca , TaK llT-O 11X 

UO.n;BIDKHOCTI:> OKa3bIBaeTCH ÓeCKOHe1!HO lIJIa.JIOM 110 cpanuetuno c aJIeRTpOHa:Ml1, 

L-IMeroull1MM ClIVIH ff BH113 11 • B pe3flII:>TaTe B03H11KaeT CIlCTeMa 1JepM140HOB O,ItHO

1'0 COPTa (ÓecctU1HOBbIX 3JleICTpOHOB), B3a:vI:rvl0.Iteíii:cTByIDmRX c iv18.CCHBHbUvi11 u;eH

TpaMltI (JiOHarvi11). 3~a1!a. COCTO:vI:T B orrpe,n:eJI8Hl111 paCHOJIOJKeHRJI L-IOHOB, oo ~C

llelll1BalOme1'O Ml1HIDJI,VM 8H€prl111 OCHOBHo1'O COCTOHHRJI, a TaKJKe B BbI5IQ1IeHl1l1 

TepMo,n:UHaJVIl11!eCROH -YCTOH1l11BOCTl1 raxoro paCII0JIOiKeH:vI:H. 

B paóoT-e1I/ 8Ta sanava pemena )l;JIH CJI~T<!aJI, xorna 1!l1CJIO 8JIeKTpOHOB 

N ~ paB1IO trACJIY 110HOB Ni. ,a RX CyIVIMa N'e + N.:paBHa 1!l1CJIY Y3J10B 

peine'nor , 'Í'eopena , ,n:OKa3aHHaJI J{eHHe,n:l1 1i JIl1ÓOM. ,Y'l:Bep~aeT, llT-O B 3TOM 

CJIy-qae IIpl1 H113Rl1X TelVillepaTypax :vI:OHhI pacrronaraiorca B "ll.IaXfvlaTHOI,C'· [10

p.R:,I(Re, TO .eCT,o ,I(JIJI JllOÓOll napa ÓJIIDKaID..uRX coc eneã FIa perae'nce O,n:MH 'y3eJI 

3aHHT VIOHOIVL, a .n:pyroH HeT. ITpM noc'rarovuo BblCORHX TeMlIepaTypax. 'yLIOpH:'" 

,n:OlleHMe MC"l-te3aeT. 

i10JIoItemm MOHOB' onpe,n:eJImOTCH .CJIOJKHI1M S(JlIJeRTl1BHI1l11 B3aIDVIo,n:ellCTBl1.eM 

M8iK,JJ;Y HIDvll1, B031U1:RaIOml1M sa C1!eT BJIRHHHJ! 3JIeRTpoHHotí cpens • .lJ;1H .IJ;a.JIblIei1:

mero BWlCReHl1J! 'CBOnCTB CTa'I'M'leCKOH MO,n:eJrn HyJKHa· or;rpe,n:eJI1iTI:> noaenenae 

3(Ixl1eKTI1BHOrO B3aIt1M0,n:eikTBllil npa pa3JIVIllHHX 3HallemmX ITJIOTHOc-Tl1 3JIeRTpU

HOB B 3a13MCIDVI0CT.M,OT TeMllepa'I'j'pb1. Paayneercre, B o6ufei1: rrOCTaHGBRe ara 

sanava 01!eHI:> CJIOJKHa. Hameã D:eJII:>1O B !,n:aHHOM paoor'o JfBJIJIeT.CH ,n:eTMI:>HOe 

H3 ,y-qeHl1 e uapuoro HOH~110HHbro B3al~Mo,n:e}icTBIDl, xoropoe [I03BOJIJieT -c,n:eJIaTI:> 

HeKOT-opHé 3aItJIlO1!8HRJ! 'o nOBe;neHl1H CTaTH1!eCROll MO,n:eJIM .rrpn H113Kotí H Bb1

coxoã lIJIOTHOCTR 3J1eKTpOHOB. Ilpoõzeaa BbNl1CJIeHHH napnor'o lIOTeHIJ;1iMa B 

CTaTM~eCKOn MO,n:eJIl1 aHaJIorVIQHa rrpOÓJIeMe KOCBeHHO~O B3aMMo,n:ei1:cTBl1~ B 

kpl1CTanJIe/ 
3/ . OCHOBHoe BHMMaHHe B aToi1: 3~aQe y,~errHeTCH 8KPaHl1pOBaHMro 

KYJIOHOBCRoro B3ailll'LD,n:eficTBRJI, xorópoe lIpH~O,n:l1T R HOTeHU;l1aJIY rana JIl1H.IJ:

.. Cb"blfni~~~, IDit?mYl \" 
2~'.~~~.! u(r~eaOnauc~ 

~ 6~S1t}1..:JTEH.A ' 
..............~~ ~ IO,• .,.,.(U'IIIII'<_. ~.'"
 



xap~~/4/. Hac óy.rr.eT MHTepeCOBaTh MCl\JIIO'tIMTeJIhHO pelllerrO'tIHHft aCUeRT 3TOR 

sanaua, M B ac,06eHHOCTM SHa'tIeHM.lI 110TeHUMaJIa ,IT,JI.lI ÓJmJKatbnMX' 1f CJIe~y1O

uiax sa ÓJIIDKaRmMMM ooceneâ peurerxa, 

M3-sa OTCyTCTBKH KyJIOHOBCKoro B3aw~0~eKCTBR.lI Me~y 3JIeKTpOHaMM 

sa.n;a-qa o napnox rroreunaaae CBO~HTC.lI K BbI'q}{CJlemno CBOÓO,I{HOi1: 3HeprMM 

lf,II;ea.JIbHOrO q>epM1'I-rasa, BSa1lIM0~eHCTByro~ero c ~BYlVl.lI uearpamr , ÇfJMIWlipOBaH

HblMM B TO'tIKf!..X r; M r2. • OCHOBHOH OCOÓeHHOCT:bro MO~eJm .lIBJl.lIeTC.lI npax

ROBblH xapaRTep K1fHeTM~eCROR 3HeprMH 3JIeKTpOHOB. IT03TOMY E~eCTO pemeHH.lI 

KBaHTOBOí1: Sa.zlallli na ~ -aepnoã pemerxe Y~OÓHO rrepeRTH K 3KBHBaJleHT

HOtt (d... + 1) -MepHOM It7IaCCH~eCROM sanave, CepOPMYJIMpOBaB ee B TepMH

aax CJlyqaitHblX ÓJIJlJK,I{aHMM. BOCIIOJI:óSOBaBlIlMC:b WOPMYJIOH Tpor-repa , B rr.2 MbI 

rrOJlJ'qMM CTaTHCTM'tIeCKyID e~~~ MO~eJIM RaK C~~Y rro RRaCCM'tIeCKHM TpaeRTO

pHHM 3JIeKTpOHO~. OTCyTCTBHe B3aHMo~eRCTBH Me~y 3JIeKTpOHaMH rr03BOJl.lIeT 

Bupa3HTb CBOÓO,I{Hyro 3HeprHID CMCTeMH 'tIepes xapaKTepHCTMKH ~aRHoro 

6JI~aHH.lI e~RHCTBeHHOH 'tIaCTllUPI. É n.3 rrOTeRUHaJI 3epweKTHBHOrO HOH-HOR

noro ~3,aHMO,lleHoTBwr V (' r, , r:z. ) aupaaen 'tIepe3 rrpOlílSBO~~yIO epyHK

uwo nepsoro .u;OúTIDIteHH.lI TO~Im MS TO'tIK1f 'f:, ,xopomo MSBeCTHyIO B'2, 
r eopna CJlY'tIaMHhIX ÓJIYJK,IJ;aHMM'. B rr , 4 l1pMBe~eHR llliCJleHHHe pacxeru rrczysen.... 

Horo IlOTe~aJIa ~.lI ~B~~epHoro CJIJ'qa.lI. 

H~eHH~ rroTeHUMaJI oÓHa~~MBaeT epp~eJIeBCKRe OC~u;MlíI/5/, CB.lI 

saHHHe c' oc~eH ITJlOTHOCTM 3JIeKTpOHoB B oKpecTHocTlíI líIOHa. BaxHOfi 

OCOÓ~HHOCThID rrOTeHu;MaJIa .lI~eTC.lI TO, ~TO ero SHa'tIeHH.lI ~JI.lI ~JIR&aHmHx co

ce.u;eti Bcer~a rrpeBOCXO~.lIT 3Ha'tIeHHH ~ YSJIOB, pacrrOJIO~eHHbIX no .u;MarOHa

JlM 3JIeMeHTapHoí1: H'tIeRKM rrpH Bcex SHa~eHHHX ITJlOTHOCTM 3JIeRTpOHOB, aTOT 

pe3YJI:óTaT rr03BOJl.lIeT rrpe~ITOJIOJmT:Or 'tITO crpyrcrypa , OÓHapJiKeHHaJI KeHHe,rJ;H 

M JIHÓOM/1/ rrpH qmKCHPOBaHHOH ffJIOTHOCTH 3JIeRTpOHOB, Co.xpaHHeTC.fI rrpH 

rrpOR3BOJlDHO:lJ IIJlOTHOCTH. KpOMe Toro, OCnwr;I:HpyIOIl(HR xapaxr ep noresnaaaa 

,I(oaYCKaeT cyurecesosaaae ,I(pyrHX nepzonasecxax CTpyRTyp, B ROTOpllX na 

~HE YSeJI, 3aH.R:T~ ROHOM, rrpRXO~R~C.lI HeCKOJlhRO CB060~HUX Y3JIOB. 

2. IOOPMYmPOBKA 3A.1tA.'tfi1 11: 3KBlffiAJIEHTHOE IIPFJtCTABJIEflID} 

OTrrpaBHOH TO'tIKOH ~ ~OpMyJIlipOBIm CTaTH'tIeOKOR MO~eJIM .lIBnJIeTC.lI 

rarvrnJIbTOllliaH MO~eJI:3 Xaõõapna, IIYCT:b /\c71.rJ._ r1 -xepnaa pemerza H 

a..~ cr • a:. r 6" -OIl eparopu pOJ!ÇJ;emur H YID'I'tITOmeHIDI 3JIeKTpOHOB CO crrHHOM 

()= ~ MH O" = .I, B TO'tIKe r E /\ • B 3THX 060~Ha'tIeHIDIX ra.MHJffiTOHJilaH 

Xaõõapna liMeeT BR,I( 

H= L" L t r r , tl.~f"Glr'cr T L nT'"1'n,r~ - L ~ )'to- rtra' ' (I)
(;" -r: .... 'eA	 rEI\. o- 'f' €/\ 

2 

~ 

rne n.rG'" ::: a,+r<J' a. rO'" • OÓH'tf:HO npennoaaraerca, 'tITO 3JIervreHTbI MaTpHUbI 

t rr' OTJIM'tIHH 0'1' HYJl.lI, ecJII1 TO'tIffiII r M r I - ciJI~rmte cocena M 

paanu HYJllO B OCTaJI:bHbLX cnysaax, Ilapaxerp U orrpenenaer BSaHMO~eMCT

BHe 3JIeI{TpOHOB c paSJIH'tIHHMI1 CrlHHaMH B O~HOM Y3Jle. Jú1:Mu-qeCImM 1I0TeH~M8.JI 

jt IS' peryxapyer rrJIOTHO-CT:b 3J1eKTpoHOB CO C,IUll-IOM () 

CTaTH'tf:eCK8..R: MO.n;eJIh noxyxaerca MS MO~eJIItI Xaõõapna , eCJII.f npe,IJ;tlOJIO

~HT:O, 'tf:TO 3JIeRTpOHbI CO cruIHOM e =.,. HenO,IU3~bI. 3'1'0 osnasaer , ~~o B 

nepnoã cyMMe B (I) onyczaerca q)IeH c 6' ::: l' . JlaJIee BBO~HTC.lI QJYHKUH.lI 

W(r) , rrpHHHMaIO~M SHa'tIeHH.lI I MJlH O B SaBItIC~lOy:rH 0'1' 'Toro, SaHRTa 

RJlH HeT TO'tIKa r 3JIeKTpOHOM CO crrHHOM l' . Terna raJ"lHJlhTOHItIaH CTa

'rH'tIeCI\OR MO~eJm Hs 3aIIRCblBaeTC.lI B mi,!te 

1-1 s ::	 I 1: rr
' 
CL~ o..f. + UL n.; w,:ç~) -/- I n.T'"" (2) 

,,:rEI\ '("6/\ '("7/\ 
+	 . 

rne oneparopu ct r H Glr.- OTHOC.fITC.fI ,I{ ,ÓeCCrn-lHOBbIM 3JIeRTpOHaM (OC'I.;aID

Il\HXC.lI (peprJíHOHaMH) " KO'rOpHe Bsa:mvIO~eRCTByIOT C TIDIteJIbIlvrn HQHaMR. llapaaerp 
U npaoõpsraer rerreps CMH~, ~OHCTaHTbI 3JIeKTpOH-HOHHOro JmaHMO~enCT-

BlifI. 

IIOJlo~eHH.lI HOHOB Sa,naJOTC.lI cP.yHK.ImeM W(Y") 11 npa tIYJIeBqM TeMIleILi

Type ~O~Hbl ÓblT:b BHÓpaHbI TaR; 'tITOÓbI IvIHHHMRSMpOBaT:b aueprmo OCH\q:F1~,orq, 
COCTO.lIHH.lI H s • IIp11 T» O HeOÓXO~IDJ[O Bbl'tIItICJIHTb CTaTMCTH'tIeCRyID CyM
Ivry IIpH êI?ItIRCVIPOBaHHOM W(r) , a3aTeM ycpe.n;HM,Tb ee clIO BceM .W(.r) . 
COCTO.lIHHe"'cHcTeMH, Tarouil 'oõpasox, OHpe~eJI.lIeTC.lI,1vlHOrO'tIaCTH'tIHbIM 3(M>eK-: 

THBHbIivl BsaHMd~ei1CTBHeM MeJK;D;y HORaMH, saBHC~ 0'1' TeMIlepaTyPb1. ',' 

Rama s~a~a COCTOHT B BbI'tIMCJleHItIll 3~peI\TliBHOro BsaRMo~eRCTBHH M~

~y ~BYM.lI HOHar'llH V ( ~ , fi ) ~ T~'tIKH r; R r2, - LIpORSBOJlhHbIe YSJIH' pe

rneTRR, Ha KOTOpOR Onpe~eJIeH r~lRJ1hTOHHaH (2) C YCJIOBReM VV(~)=VV(~)=1 

R W (r) == O ;D;JI.H r:;. -r-" , f" j: tí . B ~aJI:bHeIDneM ~JI.lI npOCTOTbI 

H3JlOJKeHH.lI Óy.n;eM c~HTaT:b pemerxy I\. ~BYMepHoM. 060Ó~eHHe OCHOBHoro 

peSYJlhTaTa Ha CJIy'tfaM apOH3BOJIbHOH pa3MepHOCTH He BbI3HBaeT 3aTpY~He

HHH. UeJIUMl1 'tIHCJIaMH L1 M L.t, 060SHa'tIRM pasaep pemerxa no ropR30HTa

JIH H BepTItIRaJlH. IIpHMeM lIepHO~H'tIeCHe rpaHH~HHe YC~OBRff B 060HX HarrpaB

JIemurx, a TaI<JKe rrOJlO~HM trt'=· 1 )l;Jl.lI acex ,nap 6~ coceneã, 'tIfO 

CBO,nRTC.fI K saxene U . na U/~, H)Ao na / ..... / t- . 

,1J.IDI Toro 'tf:TOÓH'C(jJOPMYJIHpOBaTb RC.xO~Hy1O'MO~eJIh B TepMHHà.x c.ny-qait
HI:lX ÓJIYJI\I{amdi:, socnoxsayeaca OÓbl'tfHhINl IIpMeMOM: àepetmeM 'OT' KBaHTOBO-Me

xaHM'tIeC,KOH aanaxa na ~BYMepHoit pemerxe R 3ICBKBa.JIeHTHOM rpexxepnoã 
l~CCH'tIeCI\oR s~a'tIe. CP~CTBOM ~ TaRoro nepexo~a .lIBJl.lIeTC.fI WOPMYJIa 

TpOTTepa/6/ . ITOJIarM ' , 

3 
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Hpe,ll;C'J.'amlhL rar,llV[,hTOlIliaH H5 D mI,Ue Cytllh11l .n;BYX CJIaraeMHX 

H~ ::.	 HQ i" H1 ' (3) 

8JH~.IlYfl.(7/" aaumnea 'IlOPIVlYJIY TJ)oT'l'epa B g;opue 

- ftF{ o. -l.!!...'l, , N-
(4}e T =:-Um re N (1 ~ t Ho } ] • 

IJ~"" 

UP-'l'OHOpr,rUPOl"l<lIl1lbIJ',1 633liCOM B- npocrpancvse COC'l'OHHUl! HJ3JlJIeTCR Ha60p 

aH'l'MCUNII'I'I8'l'pl'i-'t!HN.X C06C'1'BeH+:bIX IleI{TOpOB ouepaTopa, 'tl11CeJI 3anOJIJIemm n, r 

.n;JIa ncex r €O!\ o l<aJK,n;oMY ReRTOpy c tIllCJIat,fiII SaJIOJIHellIDI {"'r\ co
OTBeTC-TBYOT irexoropaa KtHrl1t-lr :rpa UV1.f1 3JIeI<TpOHOn lia pememe o Orreparon
Gl; (\. r' , ,n;eitC'rBy.fI tia ,ItaRHHi1 nercropvnepeaemaer O,!{J.1H 3JIeICTpOH B~O

C8.zUuni YSCeJl i1eUJeTKYl. 

PaCCMOTpl1M uponaaenemre N onanaxonsx COMHOJ!G1:TMeH 13 upanoã 
lIaCTI1 (4), uepenyacpoaaa ux cnpana HaJIeBO 'tlliCJIaMH 1,2" o •• , N . Orre

parop "-i"y- ct. y- I ,_ HaxO,ItIDI\ID!CH 13 l. -\-.'1 COrvUlO;Kl1TeJIC. CHaÓ,II;l'IM vIH,n;eKCOM ~ 

a..,"" ( i: ) Cl. ( l ). PaCICpUBajI' [I}J0113ne,nem1e (4'), r:llI flOJIJ'tU'I:il CY-!'MIIY 1:JJIeHOB 

BIII,IJ;ao 

- .t H'l ( f) +.	 1- H1 f t) t· .. (5)o -e N - IV t\. (l,,) o, (l ..l .. e N \- N l\. (",,) 'l (li)'o 

r.n;e 

1- ~ t. <. L2, "0 < \.n. ~ IV. 
1 

ConOCTaBt-lM JlOCJIe,nOBaTe.JThHOCT~ COMH01KJllTeJIeM 1,2 tO •• ,IV nOCJIe,n;OBaTeJil>-

uoen, KOHw*rypa~lÍ1 3JIeKTpOH,0B- ((o) , ((1) ". .. , C (/oi) o EcJm ':1> 1 , 

ROHqm:rypaIUffi ((1 ) cosnanaer c acxonnoã RoruIm:rJTPaI.U1eH C (o) • EcJm 
l.1- = I" 3JIeRTpOH, Haxo.n;íIIIlIDic.fI B C (o-) B Y3JIe r' "" nepeaemaerca 

B Y3eJI r :. 

.. C (-t) == a.T (li) a.."~1) C (o) = a.
-t
r 'lr' C (o) o 

.f. 

;.. 

BOOÓlJ~é" JIIOÓaH KOHcP1Irypa.u;YLl1 C '( j ) connanaer c flpe.n;bUJ:yu~eM 
C (j. - I), eCJIJ1 cpenn 'tlliCeJI ~1 t ~ 2. t '••• "n- HeT COBrrMaIOlIUiX 

c j . B rrpO'l'J1BHOM cJI;rIae C ç j ) 11 C. (j - I) OTJI1I'tlaIOTCH rrOJIOJKe

H1IeM onaoro 3JIeKTpOHao H3MeHeHl1e xoopztaaaru 8JIeKTpOHa B cocemrax xon
rlmrypatiIDI.x HaSOBeM CI<alII<OM o Ilpa uepexone OT o,nHofi ROHcImrypaW1l1 I< ,n;py

rOM 'tJ11CJlO 3JIeKTpOnoB ne MeHHeTcH. IToCJIe.n;OBaTeJII:.HOCTI:. C ,;;; {C (l)1 
!110JKHO paccaarpasarr, I<aI{ rpaexropan- 3-JIeI{TpOHOB. IIp1l 3-TOM 1I1ICJIa 1,2, .'0. , 
N npaoõperanr CMhlCJI .n;1ICKpeTHblX MOMeHTOE Bper--reHl1. Ilorpeoyeu BlILIOJIHe

HMH YCJIOBlILlI C(o") = C(N) ~ Torna Iq)oMe nepnonavecxax rpanasmrx YCJIO

BMM B ~OCI<OCTI1 rrOHBnJIroTCH rrep1l0.n;1l'tleCKMe YCJIOB1IH B' TpeT~eM 113Mepeullllo 

T10JIJT"tJ:1IBlllaHCH rpexxepnaa pemerxa upencraanaer COÓOM' naõop N rIJIOC-

KocTerr pasaepoa L.,. x L 2. ,I\flJK,lJ;aJI 113 lCOTOplIX rrepecenaerca rpaercropx
eM 3JIeKTpoHoB. 'Ipaxeropnz nanpanaeuu Cnepxy BHH3 OT J1JIOCKOCTM C HO

Mep-oM I no ITJIOCKOCTll c HOMepoM N o 113-3a llep1l0,ttll'tleCIDiX,YCJIOBl1M BC e 

TpaeRTopnll 3aMKHYTblo 

Onpenemes c.ü(c) - CTaTllCTU'tJecK11Íi nec TpaeIC'rOpM1I C • Bec CAT(C) 
onpenenaerca .n;ByJ.VUl ~aKTOpa1l'rn. TIepBblM 113 HllX CBff3aH c 't1JIeHOM H1 B CYM

Me (3) onYCTb C - rpaexropaa 1\ (c.) 3JIeI\TpoHOBo TIYCTI:., naaee, 13 

TpaeRTOpl1H C sa sp eMfl N npoacxonnr r1'l (C) nonanaazâ 3-JIeKTpO

nos B- Y3JIhI r; 11 r7.. t B I<QTOPhIX Haxo,J:tRTcHLIOHhlo I\ail\II;oMY 3JIeKTpOH-y 

cooraercmyer necoacâ MHOXIfTeJID e)4P ,a ~oMy nonanameo 3JIeKTpO

ua na ROR - MH02IW.TeJI».i ujll IV' • Tor.n;a g)aKTop, CBJISaHHIDi c fl,1-r pasen 
k '1(.8 _ ri'llJ,.. , 

e ,1·r e /li o 

BTOpOM cPaKTOP CBf!3aH c trnCJIOM ,CK?lII<OB 3JIeKTpOHOB. Ec.rrll oonee 'tffiCJIO 

CKa,lIROB scex 3J1eKTpOHOB sa Bpewr N paBHO eCc) ,TO BTopOHepaK'Pop 

pasea J-fi N ) t. Oónwrü sec rpaexropan C FIIOJltHO aarrzearr, B B1I,IJ;e 

c..r(c)	 : si,..", (c) (- ~ ) t ety<t e- m:;l" (6) 

)J,7m onpeneaeaaa 3HaI<a rpaexropaa S ~ ~ n (c. ') HeoÓxo,nIDIIO y-qeCTb wep

Ivrn-cTaTHCTllKY 3-JleI<TpOHOBo PaCCMOTpRM I<oHlflRrypaIl;ID<T C (cr) , B KOTOPO:f1: 

R 3JIeKTpOHoB 3aHMMaIOT MHOJlteC~BO 8 K Y3JIOB- peureeror , KOHCpHrypalUiH 

C (IV) OTJlHlIaeTCH 0'1' C (u) 11 ep eC'1'aHOBI<OR rroJloJlteHIDi 3J1eKTpOHOB. 

113BeCTHO, lITO ecna naaa uepecranonxa P ,TO MHOJlteCTBO B JC MO)RHO 

paacars na norssaozecrua , raxae .~TO RX 3JIeMeHTbl nepeCTaBJImOTCH lUIRJlli'tle

crer, 3TR nO,n;MHOJlteCTBa Ha3bIBalOTCH lunt1IalVll1o Ilycrs B te:. paSÓRBaeTCH na 

l1 URRJIOB .rr;.rllHbl I, i 2 lUiKJIOB .n;JIllHhl I 11 T •.n;., TaI{ lITO' 

.g +2e ~3e +···.:k1 2" l . , 
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J"(KRJI .IT,.lIHHlíI I' COOTBe'r-e'l'ByeT B03l1paJlIemnO eJHHtTpOHa sa BpeMR ,N' li TOT 

iK8 Y3e.JI ,B R0TOpOM OH HaXO,n:MCR: I', H:omDl1rypamm. C (O) .• UnIOI ,I(JI1HrH 2 
coo'·rBe'rcTB'ye'l' nepccraaonxe ílOJIGiKeHVI!1: JJ;BYX 8JIeK'I'DoHOB "3a BIJeM5I AI k1 
BHDCH'l' B neconoã ·MHOiltHTeJIb "BHaR (-n.. Iipo,ItÇ>JIJKafI 3TH paGe:;~emm nans

me', MU mI,n:mvI, QQ'0 "3HacIC (-i) B03tIImaeT 'l'OJThlto B nHMaX -qe'rHóti WH1HI:L 

C.7Ie,no1-3a'!' eJThHO, 

.. . ,-'t + J 4 + t" + .... 
S~ ~ -fi., (C) =-(-., ~ ~ (?) 

l'ellep:r:. MH .JviOllteM nanacart, nupaxenne ,ItJUI cTaTC.'t1ViMbt B mw:e 

J\ - T' _sM
J"\-{V - r -e J ~ L ~(c) ,	 (8)

c 

rne qY1,UVIlipOBaHl1e npOM3Bo,n:WÍ'Cíl no ncea I10317IOiiUlm1 TpaeI{TOIlliffiil 8JIeKTpO

1Hm~ 

)(0 cax rrop MH ue O(Í~a.n:l! -onno saxnoe CBOMCTno rpaexropzü, Cor
JIaCH0 npVIHI:LJ,my JIay.iIM, .nna 3JIBRTpOHa ue .MoryT HaXO,D;HT:DC5I TI O,n:HOM y3JIe~ 

fi03TGMY me .rpaexropaa ne rrepeCeHB.IOTC1L MH MO]teM, -o.n;HaIeO, ne ~TblBa'l':D 

8X-O npaaicro RBHO" Ta-K xax BRJIa,r[ '0'1' rrepecezamuaxca 'T.paeICTopHll B C'I'aT

CYMM.y (.8) panea HYJIIO. ](eliCTBl1TBJffiHO, JIIo6011 nape ·lIepeCeI'8.IOll\KXCH TpaeK

'I''ÚpJrn: c r.nU\JIaJi,'!H ,n:JUlHbI f1t, Ji IV MOJiO{O COrrOCTaBwr,:r:.·O,IJ;HY 'rpaeICTOpHIO C 

'U1U\JIOM ,n:JIUHH ·m +'.~ • .n;aJOlIlyro BI~7Ia,q c rrpüTMBOfIOJIOJKHbIM 3HaIIDM. H08TOMY 

-CYMMHpOBaHHé TI (B) uoxao pacnpocrpaunrr, na nce TpaeKTopnVl ~JIeKTpOHOB, 

ne 3a6e'l'.flC:D '06 IDe lleIJebe~IemH'I_ 

@opr.'lyJIe {B'MOiKHB npH,ItaTI> 60JIee y.ItOÓHYID 'Í:opr..ry., BC.JIH yqecTb.,1.JT(l 

nec rpaexropaa passa npoll:me.n;eH11Ie TIeCOB acex UHKJIOB, BXO.n;ID!(J1X B nee, 
OG03Ha"CnrB nec UllRJIa S 1.Jepe3 w{ 5) • nOJI.y:tli'lM 

L W{CJ == I] {1-to w(sY) { 9) 
'C s ' 

rne npoxsneneane oeperca no BceM D03MOJKHHM UHI\JIaM Ha pemerxe , BHP8E.e
fure (9) LI03B()JIjleT 3amiCa'r-l:> ·CBOÓO.n;HY'.o sueprtno CUC-TeMH ,IJ;JIfl 'ImlwupoBélH

HOT'-O N B Bll,II;e 
dO ._(_ tJÚ)] J 

-j f
N 

-= fn.. Â N: -enf].(1 ~ -wfs)) :: .2.? 3 . {lO) 
- :S S J'=l 

0YMMVlpOBaHlr€ no nUR.l1-'=tf.rl 3aTpY.Il;HeHO TEf,l OdCTOíl'I'eJILCTBOM, llTO cpe:a;YI: MH0

xecma IJ,MKJIOB ReT n-epno.n;KTJ:eCKf11( IIyT-eii, Tarorx,.·13 KOropHX onaa H Ta JKe 

Tp-aeKTOp1UI ílpUXO,IJ;HTCíl MHorOKpaTHO~ QTo6LI KsdeJKaT:D 8TOR Tpy.n;Hoc'rrr, l\W 
MOlteM HHTeprrpeT'RpOBaT!:> BMPaJKeI-me ..;, 1- -W'·{s')] oi I\aIC -Bec j- -1Q>aTHO 

rrODTOpHeMOl'O 'Il;1UCJ.[a. CBfDKe.\'l -c KàiK,1WM: UKMOM ;o;mUtbl ·tn 3aMKHYTUíi nyTI>, 

.6 

;.. 

nOCJLe,n:OBaTeJI:DHO rrpOXO,n:HmMH sce KOHelJllrypaIU'lVl CO), C{2), ••• , c(AI) rn
pas H B03BpamaJOmIDl:Cfl B llCXO.n;HyIO TO'liKY. Od03Hal.U1lVI nepes P,.., ( r ., IV) 

38.MKHYTblÍ1 nYT!:> , Ha'tlliHaromffi1:cfl B MOMeHT BpeMeHl1 "'" (I ~ t)I ~ iv ) B Y3JIe 

,n:BYMepHoH pemerxa r € 1\ • aTOT nyr:D aoaapauíaerca B llCXO.n;HyIO TO'lIKY 

B MOMeHT BpeMeRll n, + m- N • SaMeHHIIJI B wopMYJIe (10) cYMlvmpOBaHlle no 

W'fI\JIaM S CyIv'IM11pOBaHlleM no BceM nYTRM, Ha'lIllHaIOlIlIDvICfl li 3aKaH1.JllBalOmHM-

CH B TO'lIKaX t: E!\ B pa3JIK'lIHLIe MOMeHTbl speuena I'V • llpa 8TOM He

nepHo,n:ll1.JeCKHH: rrYT:D, npoii,n;eHHhill sa BpeMJI m-Iv' BXO,n:HT B CYMIvlY rrv /1/ 
pas , TaK J\B.K JIIOdaH ero ro-nea tviOiKeT CJIYJll'.HTb Ha-qaJIOM. lIepHo.n;H1.JeCKHH 

nYTI:> c nepaonox J ,npoii,n;eHHbIH aa BpeMR j rn, 1\/, BXO.n;llT B CyrvwIY TaI\

iKe m N pas , TaK KaI{ MO'lteT llMeTb 'l'OJIDKO mW Ha'lIa..JThHblX TO'lIeK.. Y'1HTH

BaR: 8TH oooõpaaeiraa, nOJIyqIDII 

L ~ - [-~(S)J ~ = L CúKK.(r,..) 

(11)S J=I ti p 

rne J\1Ib1 Od03Ha'l!MVI -qepe3 W k ( r., tv) aec nYTH PIn (r, n,) sa BpeIVlJI 

K =.", N II lIpOCyMlvmpOB3JIll rro l1YTID,1 co BCeMI1 B03M01KHblMl1 3Ha'i €HIDIMll
 

rn,. , r~ , fi., d e3 orpaHl1'lIeHffii na rrepHo,n:llllHOCT:D.
 

PaCCMaTpllBaJI TpaeKTOpl111 8JIeKTpOHOB RaR JION~Hble, nOCJIe~OBaTenDHO 

coe,n:HHRlOlUl1e Y3JIH KOHePl1rypaWiH: CC!), C(2) , .... ,C(N), i,IOJKHO C'1HTaTB RmK

.n;HH: OTpeSOK JIOMa,HOH narox nYTVI ,n:BYMepHoro C.JI~aiiHoro 6JI~amur. Kalt
,ItI:rli mar COOTBeTcTByeT e~KHll'lIHOMy OTpesKy BpeMeRll II JIlldo OCTaBJIHeT 

dJI~aIDmyro TO'lIKy Ha MeCTe, JIMdo conpOBo~aeTCR ·Clm1.JKOM B coce,n:HVlH Y3en 

pemBTKH. 

0603Ha1.JKM xepes- Wrv .( r \ '('o) B3BemeHHyIO CyMIVlY no BceM rrYTIDIJI H3 TO'lI 

KH r, B T01.JKy r 3a n- marcn, Drrpe.n;eJIl1M nec ~oro inara: 
(a) ecxa mar OCT·a:BJmeT dJI~aJOIl\YlO TOllKy B TOM xe Y3JIe pemerxa H 

8'1'0'1' Y3eJI ue cosnanaer c r 1 H Y"'2. J sec mara panea 

g 1!:~ 
e N e /oi ;	 (I2a) 

(B) eCJIH mar oCTaBlUIeT dJIyJI\1J;aromyIO T01.JKy TI O,n:HOM 113 Y3JIOB ~ H Y"'z. J 

~ -U ~~ 
e N e N e N ;	 {I2B) 

(o)	 ec.Jill mar conpOBoxmaeTcR CKa'lIKOM 113 Y3JIa, He COBrr8,!(aromero c 

II rJ,' B cocemraã Y3eJI 11 
~ ( !) ~~ -e N - fi e N ; n2Q) 
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(,n; ~ eCJIH mar COnpOBOJIOl;ae'1'C.fI CKa'tIROM H3 Y3JIa r l1JIM r2. ....t 

~ -Y..f. ( P) X,e ti e N -- 77 €. '" • (I2,n;) 

TIpa '1'aKOM onpenenenaa rnara Mbl IIOJIyqaeM o6InHH: nec '1'paeR'1'opRM, 

eOBua,rr;810llJ,UH: c onpe,I\eJIeHMeM (6). OC'1'ae'1'CJl, onnaxo , pasunna B anaxe ; 

COrJIaCHO onpe,ne.rremmM. (12) M3-3a (paR'1'Opa € 1I"V..v aaMKHY'1'blH rrYT:b .I{JI11Hhl 

K = R N MMee'1' 3HaR (-I) k ,a COrJIaCHO (7) nec GÜIC ( r , ""} ranoro 

rrY'1'R RMee'1' lIpoTVlBOnOJI01KHbrn 3HaR: -(-1) k. • CAenosaTeJIDHO , 

'Iv' K. (r Ir)W'I<. (r,/'V}L ::: NI- ~ 
I<. K (13)p re-1\ K 

rne Mbl yqJIH 8RBllBaJIeH'1'HOC'l':D ncex MOMeH'1'on BpeMeHM n- = 1,2, ... ,_ 1\/ 
B3.fI'1'hlX B Ka'tIeCTBe Ha'tIaJI:oHOrO MOMeH'1'a 6JIyJK.IJ;aHlfJI. 113 ~OpMyJI (10)-(13-) 

cneayer OKQH'tIa'1'eJThHOe sspaaeane ,n;JIJI csoconnoã 8HeprMM B 'l!epMRHax cJI"JT
'tIallHhlX 6JIYJ!\n;amm: 

a- _ fA.' IV ~ "WK (rir)
F :: -u m f FN - Yl'\ L L K· (14)j N .. tIO /II~ (;1'0 r €:1\ K 

06paTllMC.fI Térrep:o I{ nameã OClIOBHO:a sana-re - onpenexemeo naprtoro norea

unana V (~~ '('2,) • BBe.n;eM 0603Ha'tIeIrn.fI 

~ 1[. .v: 
X = e:" e -;;-'L t.\..:= e AI t = (- 1.. \ (15)

) 
A" ) • 

ilap~1eTp ~ oupé.n;errJleTC.fI KOHcTaH'1'oft 8JIeKTpOH-lloHHoro B3aRMo,n;eHC'1'BM.fI 

U : BBe,n;eM ,IJ;Be nepeeeaaue a.. 1 II 'l2. , O'1'Be'tIaIOIUlle B3allMo.n;eMCTBIDO 

U1 M V 2, C IlIOHaMH B YSJIax r; M r 2 • PaCCMO'1'pMM CB060,I{HyID 8H.ep

rIDO F ('lI' Glt ) Kalt <lJyHKlU1IO a., II a. 2. • IIapHHM nO'1'eHI.ni8.lI V ( ~, rz' ') 

orrpe.n;eJIHeTCR COO'1'HomeHMeM 

v (~ )r 2.) = F ( Q. ). CL) - F (1) Gl) - F ('t J 1) 1" F (1, 1 ) 
(I6-) 

WlR 
~ I:t
 

'V ( '\ - J d F(t.., ) a.. ) J J () F( a.1J 1 )
 
0(",. ('2. I - ~ Q.. - o/.. Q,1 • (17)

\ d ao -r ""l 
~ 1 uA11 

3aMeTI1M, 'tITO BeJIM'tIM-Ha 

_! 0-, d F(.... Q. ) 
(18)

Ô tL 1 
~ 

cosnanaer co Cpe,I{HRM. 'tIRCJIOM nonananaã TpaeIt'1'OpD B Y3eJI t"'.. npa Y-CJlO

BHa,~TO aapaMe'1'pH 3~eRTpOH-ROHHoro B3aKMO~eftcTBKH B y~~ax ~ 11 ~ paBHH 

8 

• 
- f3 u, - fi Ua...., = e 11 ct =- e • 800'1'BeTCTBeHHO,. BeJIWlliHa 

d F(til) 1)
- j Q., CI9) .. d ct. 

1 

eCT:D cpe,n;Hee 'tI11CJIO rrorr~aH11M '1'paeKTop11H B Y3eJI ~ ,B KOTOpOM Haxo

.n;I1TCR ROH c napaaerpon B3aIDVIo.n;e:aC'1'BH.fI Q... ,a Y3M r2. CB060,n;eH • 

CrrpaBe,n;JU1BO paBeHCTBO 

d FN (~, J Q. ) " W
j et":l = N L I<. (~ I ~ ) 'l.. ) tt ) (20) 

Q ct.1 I< ) 

rne MhI .fIBHO yKa3aJIlil 3aBMCIDVlOCT:b W K 0'1' napanerpos B3aIDvI0,n;eHcTBIDI 

c li[QHarvlI1 B yanax r; li1 r"2. • IIO.fICHHM (POPMY.7IY (20). .Il:I1qxfJepeHrJ;l1pOnaHMe 

ITO a,1 oT611paeT cpena nyTeH, BXO.n;.fIllJ,IDC B CyJvi1ylY (14), TOJIbKO Te, KOTOpb!e 

XOTJI 6h1 O.n;llH pas nonananr B TO'tIRY r:, . EcJlM nYT:D nonanaer B ~ V 
paa , TO ero sec cortepxar MHOJKllTeJID (ti . ,Uei1:cTBHe oueparopa Q.1"iJ/~tt, 
np11Bo.n;IJrT K nORBJ!eHIDO nepe.n; 8'1'MM BeCOM MHOJIrnTaIDI"V • 3Ha'tJH-T B JIeBoH. 

'tIaCTM (20) RB:IK,IJ;W nY'1':D, rrona,rr;aronurn: B '1'O'tIKY r; v ~ pas BC'1'pe'tIaeTCR 

~ pas , MHOJKHTeJI:D N B Ilpa:BOH -qaCTM (20) 03Ha'tIaeT, 'tITO KaJli,IJ;UM 

nyrs Ha'tIl1HaeTC.fI B MOMeH'l'Ll sp eMeH11 n.,.. = 1,2, .... , N B TO'tIRe r, 
II08'1'OMY nYT:D, rrona.rcaromRÍ1 B ri ..y pa3·TI MOMeHThI BpeMeHH 1 ~ ;1 < j ~ < 
<: ...... <, } ~ ~ N t TaKJKe BC'1'pe'tIaeTCJl ~ pas B npanoã 'tIaC'1'M paBeHCTBa 

(20). 

06'Le.n;RHIDI WOPMYJIH (17) 11 (20), rro~M
 
C{ tt
 

V (r:; r;.):: u; IV' { f JQ.f '" W (r: lc: « Q.) - fJ.Q.t '\ w(r:, ~('1; Q. 1)(21)) !' 'l? ,<Yi 4, - L ..) . 
N~tP .. '" I< 

1) 

1 t:l .. I( 

,1J,IDr BLl~c~eHIDI CYMMlI no K B {2I} lVlhl .n:.OJDKHH Bbl6pa'1':D 11:3 scex 3aMItHy

'1'IDe rrYTei\: TOJI:DKO Te, ROTOplIe HMeIO'1' .n;mmy, Iq)aTH"J7IO N : K = k N 
k = 1,2,. •. . 3'1'0 zerxo oneaars , .n;06aBJIJm K necy KaJK,D;oro mara no

nOJIHR'1'eJIDHID1 MHO)KH'1'eJI:D: 
l=' _ z.1fi .
 
'S - X e--;FJ' (22)
 

'l'or.n;a cyMM11pOBaHlie no 'tlliCJIY uaron K, KpaTHoMY ti. MOJKl!O 3alv1eHR'1':D 

CyMM11pOBaHReM no J R no BceM B03MOJKHhIM 3Ha'tIeHHHM -qRCJIa marca n., • r 

/ti cP 

N L WI( (r:; I ~) = L L W fi, (~ I~ ) - 1 t (23) 
I< j=1 11=0 

TaR KaR 
,.; 2.J••' J~ 

O npa n: # o(tr} oJ. N),L e /t/ == (24)(i ~( {
N . o (frIori N). rrpR n.:: 
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~' 

fJ 

I!;nMHMua B npasoâ 'IaC'1'lI ,( 23) KOflliIeHcvrpye'1' 'IJIeH W~ tc; I r; ') = 1 t TI fJlOpMyJlax (28) 1'1 (29) nec KaJK.ItDro "mara J33JI'1' B. COO'1'Be'1'C '1'BVII1 c orrpe
o'rcyTc'1'HYIOIHIDí B JleBoft 'IaC'1'M. <J?OPMYJlbI (21) VI (23) CBO,n;JI'1' np06J1eMY au ,n:eJIeHM.Hl\1H (I2) VI (I5). 1'13· ypaBHBHVI.f! (26) caenyer ypaBHeHVIe ;I:t,JI.lI HpO
1IHCJleHHJI uapnoro nO'1'eHUMaJ:ra K BbI'il1CJlemllO rrpoaanonamoâ cPyHKIJ;ID'I rrpoc JlI3Bo,rv:nneM WYHKIJ;mi 
rax '6J1~aMMIt, 'Hal.:J1'IH8lOIJUIXCJI VI "3aI\8.H'IMBéUOU.llDCC.lI B o,n;Hoif '1'O'IKe: 

oc> W"( r\"( )== ~ .. ~ -t 2: '((; ;") W ( r '{;'o ) (30) 

J	 
ow (~j,r,) == L. W n (r., lr:.) o (25)	 o f", r, ;.,' 

,.., .:, ~ ,.... .... 
Orrpe,n:MillvI ,n:lICKpe'1'Hoe rpy"pI:>e-:rrpeoopa30BaHVle W(\f]ro ) =: W('f \ro ) 

1\.=0 
1,'f2. 

... 
cPyHImnlI W ( r 

~ 

I f",,) =:. W( e.,«, \ t'
~ 

.. ) o 

3.	 OElIlAJI ~PMYJIA NUI S<Ix1)EKTm3HOro IIAPHOrO nOTEHIUWIA 
2.""~ ca 2'1"1'BBe;qR 0003HaQeHl1e 'fi ::. -L (1 II Tz.:: L d z: , satmrneM 

PaC'Ie'1' npoM3Bo,ItffiUBif clJYHKIJ;Hl1 CJlY'IaifHbDe 6JIyiK,Il;aHIDi na pemerxe c , z.
 

~ ~ L, Lz. •
A 

,n;B~v~ nplIMecHill~lI Y3J1aNillQ'1'HOCl1TC.lI K 'IHCJlY C'1'aH,IJ;ap'1'HllX 3a,IJ;a'I TeoplIlI W(f..;'f:a.l r"" '):. I t e4li'lt,'t"lofzil. w((,t1.I;e ) 
CJlJ'IaM:HbIX {)JIyJK.I{aHlIfi. IVlbI BOCrrGJlb3y,eMC.lI ,n;JUI peuenaa 3'1'Oíl 3a,n;a'IlI '1'eXHlI (3I)ti:: 1 ~L =,
KOM:, pa3BlI'1'oH B paóo'1'e MOH'1'poJIJla18/ o /.., Lz. . 11 • 

~ 7 .. 1 "Ç' ~ - I <f. ~, - I·"..ta 
06 03Har.rnrvl xepea W" (r I r o ) CYMMY no scea B3BemeHHWvl rry'1'JIM 113	 W ( .e1)~2.I~o)::L,Ll. 4- c: e' W('f.)'falro)o... J.':' Jz.= I'1'OqIlli ~ B '1'O"t!KY 

~ 

r 3a n, marca B UPlICY'1'C'1'BVIlI npm1eceíl B '1'O'I
~ ..	 -# 113 ypaBHeHlI.f! (30) IDIleeM ... -+	 ... ~ 

KaX ~ II rz. • fIoMec'1'lIM pana olIpe,n;eJIeHHOC'1'lI '1'Ol1:I<y r, B Ha'IaJIO KOOp-	 ,.., .... .:, l'f r.. \ +1,/ r., ~ ~ ... -+ 
,n;lIHa'1', a '1'O'IIty r;, 0603Ha'llIlVl 'Iepe3 R.. c Koop.n;v'IHa'1'a.MlI (Ri ,Rz. ) o Wl"O\r ) (1-XÀ(If)) :. € 1" (CtI-I)XA(lf)e W(~lro)-t 

o .......
Koopj(l-lHaTb1 rrpOlI3BOJlI:.HOrO Y3JIa r E!\ 0003Ha"tllIM xepea ( t f , e; ), ., llft""2, (7''''..... l' tCl.1.-I')X A(\f) e W ("lo ~ r"o) t (32)1" t~ , L1 .> 1 ~ lz. ~ L2 o YpaBHeHlIe :3BO.JOOI.U1VI .n;JI.f! W 11 (r \ r;. ) YIlvIee"T 

BM,IJ; 
'rne À(f) - C'1'PYK'1'YPHHH waK'1'PP: 

..... 'V(~~' W "','"W 11,+1 (r I r; ) ~ .(;-; {} Y", r ') IL (r ,ro ) , (.26) 
r	 À{~) = 1 T 2i cos tf

1 
+ li coe; 'f:z. o (33) ....., 

rne Ma'1'pvrua riepexona '( ( r, r) COC'1'OM'1' M3 ,n:BYX -CJlaraeMblX llp0l13BO,n:.lI oopaTHoe WyPne-rrpe06pa30BaHlIe ypaBHeHk'I.lI (36), MbI COBeprnlIM 

~ .. ... ... ... .. 'l'epMo,n:MBaIVrnQecKIDi rrpe,n:eJIDHIlli riepexon L, ,Lz ~ cP , I\O'1'Opbltí nOSBOJUI
l( ( 'C, r') = p ( r - r ') +. 'l-- ('(", r') . (27) er nepeãra 0'1' C~OBaHIDI rro j 1 II j z: K k'lH'1'erpk'IpOBaHlIIO no !f'., k'l tf,.. 
.. ..p	 BBe,n:eM qlYHKlum 2, <r ' .. ( -f, -f) 

~ l'fr-r3,n:ecI:. p (r - ri) npe,n:C'1'aBJUIe'1' coõoã '1'paHCJIíIIl;MOHHÇ> UHBa.pvraHTHYIO 'IaC'1'.b:	 
'1 eG (;!\r') II	 (34)::: (21r)2. 1-xA(\f)F(r-;/)::xS~-:,+xt(~ R'~,cfe e,t~ e'- r. ,+á, Jf ,tS-,~ ,)(28) 

I 1,1 " 1~. I e.,eL l ..,t. t.,f,:.' 't.,', l./.-'• L	 t 

~ "",	 l.Jf 
a Ma'I'pvr.u;a 'J... ( "(I r ') CB.f!3aHa c rrplICyTC'1'~k'leM H;qecI>eK'1'o:i3":'"' xÀ{;f) e.;;;; 

.. ~, ""'" -+ ~	 t-\ (r);: ~ - f'f (35) 
o<f, (ri Y" ) = O; (' :f. ~ , r'l: rt.	 i2'Jf)2.. 1- X. À ( ; ) J.tf., J.1f2. 

o 

:= (Ct,X-x ') Ó-; (., t {a.,d: - tt) (de I ~t o+ ~ .,d, o'" b.{ fi +~t o Si _I~ ~ (29') 
»	 &).) &, a, .,0 I,. ., JI,J ... , .., 

06pa'1'Hoe WypI:.e-rrpeOOpa3QBaHlIe (36) ,n:ae'1'r :: r 1 ,. 

={Gt)X-X}3;1d (Ui-"Xt)(J; hl~ R+St ~_ft R+S't cf( R ..S: ~ )"	 ., ~ ~ -+ .., -f """.. .... {.~""" 
, 1, I 'I a '1' I I, a .,RJ ~, ,., tua, t. ,Ra.-'~' '# J W(('1'-0) :: " (r .I r: ).. (4 ..- I) H(r.. - r) w"(~ I~ ) + {o..-I) H({"z- r) W (a \ ç)~ 36 } 

"	 y"'::Y"1° 
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.~ 

-?	 ....,. 
TIOJIOJKHM r eneps ('1 = O, "'"1. ::: R ,- ~t =Cl • 'l'or~a ~JIH oupenenenaa (lIYHK-

UllH W (o lo) == W (o lo ~ <t ) Cl) nOJIYl:JaeM CMCTeMy ypaBHemm
1 .	 .. ~ 

W (olo):=	 ~(o lo) oi- (q ..-I}H(O) W(OlO') l' ('1-I)H (r{) W(t. LO), . 
~ ... . ( (~w(tI O)	 = (.. (RIO) oi- ( o.1- 1) H{R)W 0/0)'" Ço.-I) H o) wUUo), (37) 

HlvleIOll.{yIO pemenae 
+- .... 

(;.'(0[0) - (0.-1) H(o) Cr(alo) T ('1.-1) H(i'<} ~({)I R) (38) 
WColoj:: • 

[1-(o.,-,)H(O)][1- (lt-I) 11(0)]- (~-I)(&(,-I} K%(i) 
.,. 

COrJIaCHO (110pMyJIaM (21), (23), (25) nOTeHIJ,MaJI V( ~ ) Bblpa>KaeTCí! 

~ép es HH'l' srpan no €t., OT l}JyHKJJ;HM: W (o lo') • HecJIoJKHb1e Bl:IKJIa,II;'K11 rta
lOT 

~JJ.Q, {W(.I o.«, ,/l.) -1]: t-. \r1- (4-1) H(.)]'- (~-l)' HC;) I (39) 

1 (l, I 1 -	 (~-I) ti (o) l-

JL,Jm rIOJlyqeHIDI nroporo '!JIeHa B BI:IPaJKeHHH (21) neoõxonaao HaHTli WyHK

uwo W(o 101 =. W (010 j ~1) 1) . Ilonaraa t:l2, = I B ypaBHeHlill- (36), no-

JIytillM 

(;.(01 0 )

W(olo) = (4Q.} 
1- (1\,-1) H (a) 

BaTOM	 cnysae 

Je,

~' [W(o Io; /l.. n -I} ~ --t.. \~ - (.-I) l-I (oII (41) 
"1 'I 

IIo.n;cTaBJIml BHPaJKemm (40) 11 (41) B (21) li rrOJI:bsYHC:h llJOpMyJIaMH (22), 

(23) II (25) t rr~ OKOH~aTeJll>HOe BHPaJKeHHe ,n;JIH rrOTeHIJ;HaJIa V Cio''). 
foi 

V(;) = ..t\... ~ L. ~ 1E1- (0.-1) k(o)]2. - (Q.-')~H(;) 1
N~ di" f>	 . • (42) 

J =I [ 1- (Q. - I) H(o) J2. 

BapaxeHlle (42) rrpHodpeTaeT ocodeHHo rrpocToH B~ B aH~ae decKo

uesnoro OTTaJIKilBaIOmerO noremntaza tJ • sorna 'l = O. B 3TOM CJI~ae, 

HCIlOJI:DSYH o.~eB~HHe coomonreaaa MeJlUCT llJyHKlJ,Rffivili C H H ,noJIyqHM 

IV 
.. (.., ,. -1 " ; 2. ~V (r<) ~	 "\A~ - L 'V;l r -1 - F (I<J I t (43) 

li"","" j-> i=1 

r.n;e 

~	 G- (o I R)
F(R) (44)G-(olo) 

~' 

0YHKUliH	 F(R) XOpOIIIO H-SBeCTHa B TeOpl1M CJIT-IaMHhIX ÓJIyJl\II;aHI'IM/ 9/ . 
,t 

~ ~pocToro CJlyqéU1Horo 6~~aHI1H c BeCaMM (15) OHa rrpe.n;CTaBJIrreT COI 
60M rrpOliSBO)J;RllC® WYHKUllIO nepBoro ~OCT~eHHH ÓJI~~aIDll.{eM ~aCTliuefi TO~-

11•	 
Illi R ,eCJlI'I B Ha'!a.JI:hHW1: MoMeHT BpeMeml OHa uaxonanacs B nasane lCü

op.n;HHaT.
I 

C rrOlVIOllJ;bIO WOpMyJIbI (43) MOJKHO .n;aT:h- HarJIJI,JJ;HYIO unrepnperameo aqxpeRl

TMBHoro napnoro BSaI1Mo.n;eMcTBIDI. PaCCfvIOTpI1M g)OprvIa.1I:hHOe pa3JIOJKelUte 

0(- _ 2. flr F" ]
V\1 1- Fl J - - [ r + - .,. - -t .-. •	 (45) 

z 3 

®JH:I\.UIDI	 F
2. 
,rrepe~11CJlHeT' nce rrYTH l1S TO~]\H o no nepnoro nonartanna B 

TO'!KY 
~ 

R 11 06paTHo ~o rrepsoro nonanaaaa B TO'!I<y o • <IJYHI\IJ;11R F lt 
~ -I> Itn'fPTT u Unepexxcnaer ace nYTH B~a o ~ R. ~ o .., R ~ o . \Q../\'l,LJ,hlI1 TaICüI'I nYT:h 

.!l;Ba paaa nonanaer B TO~I<y o H rr03TOMY uepexacxaerca ~BaiK,IJ;LI. 3Ha...,. 

MeHaTeJI:h 2 lCüMl1eHCl1PyeT 3TO y.n;BoeHI1e. Becs pJm (45), TaKl1M oopaaoa, 
o.n;HoKpa'l'HO rrepe~CJI.fIeT Bce BOSMO)KHHe fIYTl1 118 TO~KH o B TO~KY R. 

~ 

li 

06paTHO.	 Cyrv1Ml1pOBaHlie no j ,COrJIaCHO (24), oronpaer l1S 3 Toro MHO

2KeCTBa	 BCe- UYTl1 c ~l1CJIOM maron, KPaTHbIM 1\/ or 

ilPli rrOJIy~eHH11 WOpMyJI (42) H (43) HMr.n;e He I'ICuoJI:hsoBaJIaC:h crreUH

W11Ra .n;BYMepHoro CJIyqa.R. ~ rrpOHSBOJI:hHOfi paSMepHOCTH 3TH ~OPMYJIH 

coxpanam CBOIO cnpanenxanoc'rs , ecna SaMeHHT:h (!>YHI<uIDO I'pHHa a- Cr I ; ) 
I1 H ( r) HX ot -IvIepHblM 0606memleM. 

4. llliCJIEHHhIE PF3YJThTATEl H lU OE~ 

<IJOpMyJIH (42) H (43) .n;81OT- SaBHCI1MOCT:h a'tWJéKTHBHoro napaoro IIoTeH-, 

naana 0'1' Te~epaTypH 11 XHMITOTeHqlia.JIa j\ .,ll)m anazasa rrOJIyqe'HH1lX 

pesYJl:hTaTOB rrOJIe3HO HafiTH eme saBHCIDAOCT:h I~OTHOCTH 3JIeKTpOHoB OT 

3 rax napaaerpon. NIH rrpHB~.n;eM napaxejrae .rtJIH j e. B TOM Bli,lJ;e, B KOTO

POM OHO rranyqaeTcH B paSBHTOM Bblille ~pMBJlHSMe ~JIH Toro, ~T06H .n;aTh 

r'	 npencraaneaae 06 oc06eHHocTIDC BWIl1CJII1TeJI:hHOM rrpouenypu B (42) 11 ~43). 

BHPaJKeHll,e .n;JIH .fi JIerKO rrO~T:h, IIOCJIe.n;.oBaTeJI:hHO ilpIDlleHHH 'QlOpMyJII:l (18), 
(20), (23-) 11 (40), B KOTOpblX HYJKHO fIOJIOJmTb a =Q. ... :::: I li I1CnOJI:h3DBa T:h 

BhIPaJKeHHe (34) MH llJYHKUliH I'pHHa G- • PesYJI:hTaT HMeeT CJIe.n;yKl!l{llM Bll)];:" 
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1.11 U:J IN 2.' ~ ).., '" '" JJ..) X € (1- N ~'f. - N (OS <fa (46) TaÓJIJlua I. ·3Ha'tIeHl1e (j -{ J( ).D;M f>:= ID li! r = OJe. ::: - N ~ (Z-T}2. di 1 - X e z.,tj/AI (1 - 2...f- ces 'I' - ?:f. ces 'ta)
d'" O N I AI 

113 BbIp8JKeHHH (46) B~HO, 'tITO 06H'tIHblli rrepexo.n; O"T CYM!'-'11I K lIHTerpaJIY -Rjl.,,t I 2 3 4 5 
HeB031lilQjlWH 113-3a (PaRTopa (P/N) B 3 HaM8HaTeJIe nO,IQ>lHTerpaJIbHOrO BbIpa I 'R~ 

JKemUI. neMCTBUTeJIbHO, no Mepe Toro 1\8.K CY1'vtlVIMpOB8.H11e no i CTpeIvrnT t 
I ~. 8 1.562 -0.D47 'O.Ú40 -D,-.D03 0.002 

CR K HHTerparry lIO KOHTypy, Hy~ 3HaMeHaTenR npR6~~Tcg K STOMY KOH

TYPY 11 rrpe.n;eJIbHOe 3Ha'tIeH118 fe. 3aBl1C11T OT OTHOCHTeJIbHoti CI<OpOC'I'H 

3THX rrpe.n;e.rrI>mrx rrepexonca, fIOSTOMY .lVIíI BbI~CJIeHl1JI f'(!. Mb! .n;OJDKHbI BH

'tIlICJrnTI> CyMM.y no j B RBHOM Bll,I(-€ H.JllillTh 3aTeM B3RTI> npenen AI ~ t1'Q. 

Pa3JIaraJI rrO,IUiHTarpBJIllHOa mrpaxeuae .B pH,I.l; rIO rrapaaerpy ex» (z .IJ' 1/lI) 

H apl-l:MeHmI tlJoprlIYJIY (24) 1< ~OMY 'fJIeHy pa3JIOJKeHIDI, MH nOJIytIHM B rrpe
.n;Me N""" (10 

. ~r-

_ -f f1 ex'p -l F(./' - zces 'fI -.2 tos ~l.) 1J - - . .,(lf. J'fL . (47) 
e (211")2. o 1 -t €~P [P (~-l. COSlf,- 2 ces '1'11,,>1 

Pa3yMeeTCH, BbIpaJKeHHe (47) eCTI> H8 tITO llHoe,I<aK 06H'tIHaJI ilJoprlIYJIa .n;M 

rr~OTHOCT11 nne~bHoro wepMll-ra3a 

r» -! ir
-1 2: -=.e__e _ 

n: V .p 1-t e Í' .r- e - J l r 

c co6CTBeHHHMM 3Ha'tIeHIDIMH [p = 2 c.oS'f"\ + 2 CoS \.fz. ,nOJIyqeHHhDvrn: ll3 

rreplIo.n;lI'tIeCKllX rpaHH'tIHHX YCJIOB~~. .. 
. IIpHMep Bbfql{C~eHM.H P€> nonasuaaer , 'tITO rrpe.n;MI>HIDí rrepexon no 

B WOpIVIyJIaX (42) II (43) ,nOJDKeH 6hlTI> Bl:HIOJIHeH nOCJIe BI:NHC~eHIDI CYMr.1b1. 

IloSTOMY MbI rrpOB8JUl trnCJIeHHble pacxeru .lVIíI pa3JIJNHHX 3Ha'tIeHHM /ti , no

6MBaJICI> C'xO.n;HMOCTM: rrpz 3a,I(afIHOR TO'tIHOCTM: BtItil1CJIefUti:i. 

Bce pacveru rrposenenu ,nJIJI ,CJIY'tIaR ecxone-moro OTTarrI<MBalÓll\erO lIOõ 

TeHIU1Ma U = ro c I10MOIIU>IO <!>OPMYJIbl (43). 3Ha'tIeHUH V (R) , o < R~ ~ ~ 

O <. .R 2. , ~ npa ~ = 10 ·rrpaBe.n;euH B Ta6JrnUax 1,2,'3. B Ta6Jmue I 
nOMemeHH 3Ha-qeHIDI V( ~) ,1l0~yqeHHbte UpH fi = O, B Ta6JIM:ue 2 .)'\ = 
== 1,48, B raõzane 3 fi =3. PI1CYHIm: 1-3 K1IJIIOCTPHPY1OT 8Tl1 lII1CJIeHHlle 

~aHHHe. Pa3Mep RPYJKKa Ha STHX pl1cyHKaX cooTBeTcTByeT Berrn~He rrOTeH

uaana , ero ~BeT - 3HaKY: .n;mr xepasx K.PJJKKOB V > O,.zw:r: 6MHX V <.o. 

~ llOCKOJIbKY CTpyKTypa nOHHO~ pemeTKU 3aBHcHT, rJIaBHHM o6pa30M, OT 

.n;eTaJleH M:OH-yIQHHOrO B3aIDAo.n;e:l1:cTBll na f\1élJIblX pacc'romtaax, MH 60JIee non

14 

, 
I -L'G88 0.215 -O.DOS J3~'OI3 -O.{}O2 

2 -0.3-12 Oõ093 ..:o .~Q03 '0~f)04 

3 -0",142 '0.-051 -O_D02 

2l -0.-076 D.03I 

5 ...,0..:{)45 

3Ha1!8HllHTa6.JIuu:a 2. tJ .( R. ) JtlliI ! 10 H r = 1'.-4'8 

-a.. 
-Rot I "2 J 4 s 

o 1.576 ~O.Ii10 ·0.02? 0.001 -0.009 
I 0.000 -o.III 0 •.024 0..

1
007 -0.012 

:2 0.186 ...Q.D33 '0.034 .."D.OI9 
3 0.001 0;024. 4) ~DI5 

4 ...:0.:040 0.022 
5 -ü.c02 

T a 6 JI M U a 3. 3Ha'tIeHUR ·u {R.) ~M J == 10 11 .} 

'RJ
'R", I 2 3 " 4 .5 

O O.-90I -0.135 ...o.D8D .0..024 D-e006 
I 
-2 
3 

4 
5 

04523 -0-.016 
-D.I2I 

-O .0'74 
-0.."009" 
{)... 042'; 

O.O:IJ 
{j.D35 
Do.DIO 
~.OI7 

0;002 
-O .009 
-O~OI? 

-Q.úB7 
~o ..nD? 

1.5 

3 
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.t-lOOilO lI3,; 'IHJh. uOBt$.eHí~C V ( R.) li· uelllloü L' H'l'ofloi! EDDgIVIHan,uo!lw,,:x 

cio epaY.:.!VIR it :.: (O, I) l~ ti ::: (I, I). Ha pnc • '1 upencrarcreaa 3'-1.1311

drL.OCTl> V ((J,1) (ncpxw:u! Kp)1Jrul) à V (1.1) (Hli;::HJm ICl'Hm.'ud 0'1' xm,-,

,[O'l'eHl:U1aJIR .J'C- ,l.tJl5I P = 2,S. na pnc , 5 .LtnIlH <>1'&1 ze 3amWH.HOCTJd JVIH 

CJl~,-q3.R .P ::.. s. Jta.lU~HefIrm'!e ,'C}U]JU1'-Ie-mle j3 !!ptmO}\!IT Ir :rneJIH't!mrnro, M'\C.~ 

I
IUTa6a. ne U31.'eHIDI Ka-qeCTRcHHO :WlP irpnTIlrx.. Cl1u.,LeTJiHn KpllDUX O'l'HOCII

'i'M1>IIO oca opnnnar ec rs CJ1e,nCTmif: C1IMbeTP?U <1.lIenTDOHOIl u J~Hl)Orc E 

,1 CJJ;;"ille 6eCKOHe'iBOrO O-'l'TMI:llKU1111erO LlO'l'eHUnarm U 

Ha OCllOBaHHll IlaJI.::~em'ibl);' 'IilCJleI1HUX ltlillHHX l.iLI I.I02W'f C,I(eJm'l'J~ HeKO

'l'0i.)-He 3aIUOO1!eHHR o n03.,LORlm)l~ 'rH!1UX KPLIC'l'aJDIIPH;CKoro ~~dOU.R.Il.o-qemí-H LlO,

non, npe,I(ílOJIaraJI. 11'1'0 OCHODiIJl-l !JOJIh Jl oÓpa30n.'1HH1f ÜOHHOi~ peme'llU'l lIP

paer .rapnoe B3aHMo.o;eicTBue, a DJB1IDIHe l.iHOro1-!a C'l' ,p ·IHO:rO D3allliio).(eiJcTDl1H 

OTJ-iOC'l1TeJIhHO Üa..l10. PaCCnOTlyiU,' ()~.n;eJIhHO t!CCl'OJIhYo 'T3C'l'HH-/C c.J1y-qael1. 

I. Cn:J'-!'air ~ :::: O. COI'JIaCHO (47)" 3'I'O'}' CJl~''1.Té1.ií COOTHC'l'CTByeT 

ilJIOTHOCTR 3JfeKTpOHoD Pe = 1/2. 3TO :-lHH'WHU-c HJIO'l'IIOC'l'11, HV»~ KOTOpOh\' 

cnpaDe#iuma reopeua 4.1 Va60'.i.'I/I/. Teopeua Y'I'BcI1JrJI.aC'l' c.)!1QecTUOI.k'1Jme 

,&Mhflero nop.a.nM B CTaTH'tIec;;:oii I.IO)le.JU~ Hpa J(OCTa'l'O'tIHO HH3miX 'l'm.lllepa

'.rypax. IIyc'.r1> ~)em{~'l'lGl Ilfi3Ól1ro.e'l'cH na ABe ~iOltpeme'fm'1 A li B Ta-K1ilil 

06paSOM I -q'r06H lmJf'J(oe peo.:o pCmeTJ\U COC].{ltnHJID Y3eJI A C y3JlOld H. 
Torna uo '1'eOt)eNiC 4.1 ,íPc.n jQGn'l'em,Hw.-m tlOJIOJiWlll1JL,ili HOHon OKa3EBéIDTCH 

j'3JIU O.u;IlOH 113 :IOJJ:pemCTOi{ • 

H3 ~mc. I eJIe.r:t.!eT, 'G'I'O llallHlÜi !IOTCI!Wlan ,IlOC'l'rU'aeT cnoero MaKCM1

l..YM3. ,IVIR cocemurx 'y3JIOB, a !,Ll'ImllôiYi:.tfl JVI.H :;"3Jl0l3 p paCílOJlOXeHHHx uo ,H;l1a

roHaJIU. Lonee Toro. 1l0000Ji"JtTMhlme'l1 crpartarem.uue 3Ha"tlemUI nOT€HIum
-+ 

..la lIepe)J,yDTca B llia.Xi,laTHOM nopnnxe BO nce~i n3~r-qmmOH. 06JIaCTH ~ • Ta
noe uononenne •rapuoro JOTemn13Jr2! o.n;H03Ha'HIO cmme'l'CJll:,CTByeT o HpeIIMY

meCTBeHHOIif 3aHOJIIlemm UOHaMli ilO,I(pemeTIDI A IUUi H. 

2. CJIy-qaii .J< I O. Ha puc~'IKax 4 li 5 :qM,QHO. ~TO anaxeaae nOTeH

nnana V (O ~ I) ;II;Jill 6JnUía~lIDIX coe eJJ;eH BC er.I\P rrpeEOCXOJ(H'l'. ero 3Ha'Ie

nae V (1,1) J(Jlíl Y3JIOD. pac:IQJI01KeHH1lX 110 ,quaroHaJn'l. ;jTO 03HatIaeT.tfTO 

rrpn íllHKC'MipOBaHHOH l1JlOTHOCTH HOHon .f; = 1/2 TIDlyrrop$:f,I{o'GeHHH,. pac

CMOTpeHHtm n npe}{H,1\J'1!{eM IIyIIRTe, MOMeT cOXpaUH'1'hCH npa .mo60ll IIJIOTHOeTLi 

3JIeKTPOHoB .wm .n;OC'l'aT011HO HH3IDIX TeNIHepaTj1) (l1j)Vf a'foM rum ,I{OJIIKHH .!to""", 

rrYCTllTI. 60JIbIill1e, rIO KOlIe'tIHIle 3Ha'lemm noremmana U ) .. 

3. ~H Ij-t \ :::: 1.48. B aT0M cJI:,~ae J{! = 3/4 MH .Jl > o H 

fe = 1/4 )J,JIJJ ]i <o • Ta6JIl'IIJa 2 II pHC. 2 flORa3N:BaIOT, 'lTO npu 3TUX 

snasemerx .te MBHlItMYM noreiuusaaa uepeereuaerea B TO'IKI1 (O~ ±2), (±2,O). 

I aTO .neJIaeT' l303M02KHOH CTPYKTypY, B KOTOPOR aOHH 3alll1MaIOT Y3JllI penerxa

l 
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c tieTHblNM I{OOp~RHaTaMl! (2 M, 2 n, ), 1'1'\ , n} O C [LJIOTHOCThlO 110HOB 

.fi. = r/4. :í1HTepecHo OTM€TRTh, tiTO npa j1 = r ,48, Ror.n;a te = 3/4, 
CYf'i11'la Je + f,' uaxonarca na rpairane RHTepBaJIa, yxasannoro B r eope-

Me 2. I pa60Tb/I / . CorJIaCHO ~TOH.TeopeMe npa U ~ () 11 upM YCJIOBRH Je + 
.f. ~ r OCHOBHO.e COCTOHHHe CTaTH~eCROH MO.n;eJIM peaJlH3yeTcH IIp11 "maxaar
uou" ynOpR)~OtieHI1Vl: ItlOHOB. TaKWvl 06pa30M, B .n;aHHofi 06JIaCTH 3Ha~eHRH 
OROH~aTeJIhHbIll BbI60p CTpYKTYPhl 3aBI1CMT 0'1' TOHROrO óarraHCa MHOrOtiaCTH~-

HblX rrOTeHUl1aJIOB.
4 .. C.rryqai1: Ij-{ \ == 3. 3Ha~eHHe jA- = -3 COOTBeTcTByeT HH3KOtí 

11JlOTH0CTR 3JI8RTpOHOB ( J e ~ O~ r), a fi = 3 rrJIOTHOCTU, 6JIR3ROM I{ 

[lJIOTHOll yuaxonrce (fe... ~ Q,9). COrJIaCHO raonnne 3 R pRC. 3 IvillHRMyM 

flOTeHl.U1arra naxonnrcs Tenep:D B TO'lKaX (±2, ±2), xro npe,llrrOJIaraeT "max

MaTHoe" ynopH,IJ;Oti8HRe c Y.IlBOeHHbIM 'lllaroM (f~ = r/8). KaR 11 B nr3, 
HOBafI GTPYI{Typa 8HepreTl1'tIeCIG'I nuronsa rrpa H113I\OM UJIOTHOCTR :3JIeRTpoHoB. 

llpa BblCOI\OH ITJIOTHOCTM, Kor.n;a )-\ = 3, cyMN[B. . f~ #-.1'1 > t 11 HaXO~1'ITCH 

0.5 

-5 5 r 

Pnc.4. 

B 06JIaCTR rrpRMeHHMOC'I'H TeOpeMbl 2.1 pa60TbI/
I / , I\OTOpaJI sanpeuaer 8TY 

CTpj.tRTYPY. OTCIO.n:a MOJKHO 3aI\JIID'lliT:D, tiTO B 06JIac'l'l1 BbtCOIDOC flJIOTHQCTell 

3JIeRTpOHoB MHoro~aCTR~HHe 8JIeRTpOH-ROHHbte ROppenH~H RrpmoT orrpe~e

JIRIOmyIO POJI:D • 

5. CJIyqai1 1)-< \» 1 . Herrpepanaaã npenen paccaorpeunoâ pemeTOq

Hofi 3~a~H rrOJIyt1aeTcH, ecJIl1 o~HoBpeMeHHo YCTpe~illT:D R Hymo fIJIQTHOCTR 

8JIeRTpOHOB C,;t ~ - dI"") R mar penerxa, 'l'crna BOKp-yr Ha~an:a xoopnanar 
<IJDPMRpyeTcH ROJInue06pa3HaH rrepHO.IlH~eCI\BJI CTPYRTypa, COOTB€TCTByromaH 

tPPH,IJ;eJIeBCRRM OClU'WUIIJ.IUlM. To JKe lIpORCXO,llRT R B cnysae HR3ROH [LJIOTHOC

TR ,n;HpOR, ROr)la j't ~ oc . 

B 3aRJIlO~eHRe OTlYleT~, 'tiTO npzxeneaae <fJOpMyJIbl TpOTTepa fI03BOJIJIeT 

lIpe~CTaBRTI> aweKTHBHIM IlaPHbm noeemman B y.n;06HOH epopMe, napaaaa ero 

xepea l1pORSBO~e WyHKIJ;l1H CJIyqai1:HhIX 6JIYJIi,II;aHHH. 1I0~06H1:lli aI-laJIR3 '8'1'0

ro HOTeHIU1aJIa .n;aeT 1I000esHYD RHq>OPM8.I.J;illO o nonezremra CTaTR~eCRO~ l'IIOl{e

JIM R rr03BOJIHeT cnenars pJUJ: qpe~HoJIoJKeHRfi Ó B03MOJKHbl.X CTPYKTypax HOH..... 

HOK P emerxa , CnpaBe.rr,JIHBOCTn :3THX np e.n;UOJIOJKeHHi1: 3aBRCH'1' 0'1' õanairca 

MHOrOtiaCTRtiHhlX B3a~10~eficTBHH~ oc06eHHO B 06JIaCTR BNCOROM rrJIOTHOCTM 

:3JIeRTpOHOB. IIpOBepRa TepMo.n;llliaMHtiecI\ofi' YCTOi1tiRBOCTR pasmenurx CTPYI{

Typ rpeover npOBe,I4eHIDI aHTpOLIl'I~HH:X OI.J,eHo~, rrO,ll06HbIX, aprYMeHTaM ITaMepJI

ca. 

O.n;RH 113 aBTopOB (D. E.IT.) B1TpaJKaeT 6-JIaro~apHOCT:D E. EH;:oKe,eBoRO

r.;ry sa 110JIe3HhIe Ó6CYJK,n;eHUH. 
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llHTBHH A.A., llpne3~ea B.B. Pl7-87-635 
3~eKTHBHblli napHblli noTeH~Han B pemeToqHoM 
~epMn-ra3e 

ITonyqeHa ToqHaR $opMyna ,o;nR 3~KTHBHoro napHoro noTeH
~Hana B KBaHTOBo-MeXaHuqecKOH pemeToqHOH MOAeRH $epMHOHOB, 
B3aHMOAeHCTByro~x C ABYMR oeCKOHeqHo TH~enhlMH RAPaMH. C no 
MO~bW $opMynhl TpOTTepa HaH,o;eHa CBR3h napHoro noTeH~Hana 
C npOH3BOAR~HMH $yHK~HRMH cnyqaHHbiX ORY*AaHHH. ~eTanhHhlH 

aHanH3 napHoro noTe~uana AnR coceAHHX y3noa noKa3wBaeT, 
qTo cy~eCTBYIDT pa3nHqHwe B03MO~HOCTH nocTpOHTh flAepHyw 
no~pemeTKy, YAep~HBaeMyw 3~eKTHBHWM B3aHMo.o;eHCTBHeM M~Y 
RAPaMH. 

PaooTa awnonHeHa B naoopaTOPHH TeopeTnqecKOH WH3HKH 
omrn. 

flpenpHHT 06De.a;HHeHHOro HHCTHTyra R,IJ;epHhiX 1fCCJie,!J;OBaHHH. ,[(y6Ha 1987 

llepeso,o; aBTOPOB 

Litvin A.A., Priezzhev V.B. 
Effective Pair Potential in the Lattice 
Fermi Gas 

Pl7-87-635 

An effective pair potential for a quantum mechanical 
lattice model of fermions interacting with two infinitely 
massive nuclei is derived exactly. A relation between the 
nucleus-nucleus potential and random walk generating func
tions is obtained by using the Trotter product formula. 
The detailed analysis of the pair potential for neighbour 
sites shows that there exist various possibilities to 
construct a nuclear sublattice kept by the effective in
teraction between nuclei. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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