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H T80peTHli8CKaH -~H3HKa 

A BTOpecpepaT JlHCcepT~KH Ha COHCK&HHe yt~eHO'l CTeneHH 
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~YHXaKeHTaJI~H~ npoOneKaY npOBepKK npHHUHna noKaJILHOCTH 

B KBaHTOBOI reopHH B nocneXHHe roxu yxenaerca Oon~moe BHlU.IaHHe 

B CB.fi3H C <lHCTJlHM ·pa3BHTHeM 3KCnepnMeHTaJILHOi1 TeXHl1Klf, 'IYBCTBlf

TeJILHOit KO.BCe.MeHLllilfM H MeH~llilfM paCCTOS!HlfBM. ll 3TOM OT!JOUieHHH 

H3y'leHHe Bonpoca 0 npoBepKe JIOKaJILHOCTH llOJIH lf TO'I8'1HOCTU B3uHM:O-. 

,n;ei1CTBllSl Ha OCHOBe H8,n;el!CHO ycTaHOB.i!ElHHHX 3aKOHf?B .:;weJ:TpO)LllHamtKU 

qacrnn co. cnnHOM 0, I/2, . Ln T .,n;. MOli!eT cur paTh pellla!JElYIO poJIL. C pe

,n;H HllX - 3aKOHll KBaHTOBOH 3118KTpO,n;llHaMl!KH (1\J.Jl.), S!BJIIIJO!Ilei1CSI~He-; 

npeB30H,li;8HHHM odpa3UOMcpll3H'IeCKOi1.TeOpllH,KOTOpai! Od'biiCHSieT U!HpOKllH· 

,n;nana30H S!BJieHHi1 C TO'IHOCT~IO ,!1;0 3KCnepHMeHTa.i!LHllX OWH<lOK. . 

ITO 3TOR npH'IHHe T6KXe B03paCTaeT HHTepec K HeJIOKaJI~HOyY 

oOO<ll!leHHD JIOKaJI~HOH TeOpHH Ha MaJIHX paCCTO.f!HH.f!X H K Bll'IHCJieHHD 

pa3JIH'IHHX ~onpaBOK_K ~opMyJiaM 'IHCTOH K3~,Y'IHTUBaiOmnx·cHJILHHe 

H CJia<lue B3aHMO,l{8i1CTBlf.fl; 

B HaCTO.f!IJlee BpeW! ,ll;OCTHUHH.fl H.OCHOBHaSITeH,IJ;eHUHS! He~OKaJihHOH 

H ·HeJIHHeitHOit, TeOpHH llOJIHOCThD OTpaxeHll B MaTepHanaX Mel:t)\YHll.pO,UHI>IX 

COBenta.HHR,no HeJIOKaJILHOR KB6HTOBOR,TeOpHH nOJIS! B Asay (1970) 

H B AJiymTe.(197J). 

JlHCCepT6UH.fl .llOCBSinteHa nocrpoeHHD BHy:IpeHHe HenpOTHBOpe'IHBOR

HeJIOKaJihHOI TeOpHH 3JieKTpO,ltHHaYHKH d030HOB H yCTa.HOBJI8HHD, B paY

KaX HeJIOKaJihHOI KBa.HTOBOH 3JieKTpO,ltHHaMHKH, orpaHH'IeHH.fl Ha ~YHJLa= 

V/ 
~. . .. (• 

\~aJil>!JY.DJQRCJ:a~4 . (3JieKTp01l6fHHTHOfO ) 'I!Jo~::JI~ClQr.oJ..B3a..,-
. ~.eiCTBHII. Ha OCHOBe • 3KCnepHileHTaJihHHX ,Jt611HHX. no npOBepKe K3)I 

npH HH3KHX H BHCOKHX 3HeprH.f!Xo 

IIOJIHHR 06;30p 3KCnepm.reHT6JlbltOI HTeOpetHtleCKOICHTY6UHHll0 

npoBepKe K3.U co.nep:aHTCSI B pa<lol-ax./1,2/. 
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O!llltiHO npH 'JlO,JJ;HtfJHKa.J.tH.H TOI.liJill· HHOkt TeO pH~ B liaJIO!l O!lJiaCTH . .. . ; . . . . . 

npocrpaHCTBa~BpeMeHH 1\. ~ pactJeTaX·•paCXO,JJ;SIIIIH:g:csr::!lOripaBOK; · ytJnTYBa-

ll!IIHX .n;pyr11e B3aiU.!O,JJ;ellCT~HSI 1 HCUOJIL3YilT perynJii:HSaUHOHHYil npoue,nypy 

rn:na IIayJIH-DHJIJiapcal a nve.n:en_u. HapymeHHSI JIOKaJ1bHOCTH B!lpaxa.i:lr 

qepe3 _HMilYJII>Cil 00pe3aHHSI.. ·_; _ · • -: ' 
. ../ . . . . -

OCHo_n~w HCTOtJHHKow. rpy.n:Hocren, nosH_H~annt~~ npH T':'-KOY no·.n:xo.n:e 
1 

SI~JISI.eTCSI UOSIBJieirKe ,JJ;OUOJIHHTeJibHmt OCO!leHHOCTeR B aKUJIHTy,JJ;aX qM.: ,. 
··.: sn:tJeCKHX npoue.ccos. BcJie,~tcran:e. n.oro Hapymaerc.R yHHrap

Hocr~ ·If npn:t~HHHOCTI>· S - M~rpuUY 1 a· r.aKE:e .IiosHn:xanr. rpy,~tHocrH c"BY-

UOJIHeHHeM Tpa,ItHeHTHOll HHBapHaliTHOCTlf TeOpl!H~' .. · .. , 

HeCKOill>KO. Jier TOMY Ha3a,It '1l.pa!loT.aX r . .B.EII>Hvonafl/3/ !lYJia nocr

poeHa CaMOCOrJiaCOBaHHa.SI HeJIOKaJII>Ha.SI ·Teop!.i,R 'CKaJI~pHoro UOJISI 1 · KOTQ

pa.R sar·ew !lllJia o!lo!lmelia Ha cJiytJrot c)ra!lmc B3aHKo.n:encrBHR' /4, 5/. H 
-- . . . ... . . . . ~-

3JieK_TpO,nHHaMHKH t~acrl!U co cnHJIOll 0 1 I/2 1 I H 3/2 :/5,6 17 18/ .,. ' 

TaKa.R CXeMa ,C . O){HOR CTOpOH!l 1 He Hapymaer HH. O,ltROrO' '1'13 _OCHOBHllX 

npHHUHUOB TeOpHH'1 a 3TO )l;aeT ·BD-SVOKHOCTL: TpaKTQBaTI> . 3JieMeHTapHyD 

,JJ;JIHHY . fa,'· KaK tPYH,JJ;aMeHTaJII>HYil KOHCTai:ITY ,JJ;a!iHOro B3aHJlO,JJ;ek!CTBHSI'/' 

C ,~tpyroll . CTOpOH!l 1 . OHa COXpaH.Re~ ,l(OUYCTHM,llR npOH3BOJI B BLtdope 

HeJIOKaJII>HOrO <fJopMcpaKTOpa. :Jro, B CBOD O.t!epe)I;I> ,CBSI3aHO C H31leHeHHell 
. -· . . . - . 

BH,JJ;a UOTeHUHaJia Ha J.laJlllX paCCTOSIHHSIX~J' 

BYO~?P .1m!lon npoue;u;ypy pe.ryJISIJlH3aUl!H : 6y.l(t> ro peuenrdiayJIH- • 

B'Hmiapca'/9/, perynHp11sa.uita t~epes HenommoW!anLHYe . narpaHXHaHY. 

/IO/ HJIH Het~ro. no.n:o!lHoe; coorsercrsyer sno:nue KOHKperHOllY 1113lle-: ·_ ~· · 

He.imn · JIOKaJILHoro no'ieHullana Ha KaJIYX paccroHHl!SIX." II6c11e. roro xax·· 

raKon BY!lop,npoHsse.n:ea~· ocra:ercsr l!CCJie.il.oaan:nonpoc: Ha KaKHX 

paCCTOSIHHSIX ~eJIOKaJibH!le nonpaBK'I'J· ;ItaHHOkt •MO,JJ;enli: CY1118.CTB8HHY. 
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O~HaKO, KaK noKa3aHo B pa!lorax /II,I2/,·npH !loJiee o!l•eM paccMor

peHHH BeJIHtJHHll nonpaBOK Cyll(eCrBeHHO 3aBHCSIT He TOJILKO or· :lroro 

paccro.RHHSI · ~ ,no H ·or cnoco!la HapymenKil JIOKaJII>Ho~.rH~Jlo !ex n~p, 
noxa w HHtJero He suaell o noBe.ieHHK npHpO,IU>I Ha ·MaJiwx- pacc!oiJHH

Hx, HeT HHKaKHX OCHOBaHHit npe,JtUOtJHTaTL O~HH CfiOC00 HapyweHKSI 

1l0KaJil>HOCTK ,ll;pyrOJlY • Il03TOJlY 1 Ha Ham B3rJISI,ll; 1 K HeO!lXO,J;BilO ·cox:

paHKl'l> npOK3BOJI 1 KOTOplllt ,ll;OI1yqKaeTCSI OCHOBHYilH npHHUHllallH KBaH-· 

TOBO~ TeOpHK 111lllC TperioBaHHeli CXO,l{HJIOCTK BCeX rpacpoB 4>eitHMaHa. 

J:ro n·osBOJIHer .naaHoR cxeue dun rpeaoMeaonoraqeciott a rK!licon 

npK onKcaHHH 3Kcnepl!weHraJibHYX pe3yJibtaroB. 

J\OCTOI'IHCTBO cxew/J/ COCTOI'IT B TOM, tJT0 1 BO-nepBLIX, e,JtH

HLlll o!lpa30ii BBO,J;KTCSI aeJIOKaJil>IJOCTI> B T~OpKil 1 BO-BTOpllX, OHa Y.l(OB

JieTBOp.ReT BCell Tpe!lOBaHKSlll peJistTHBHCTCKOit KBaHTOBOI TeOpHH 110JIH;. 

a napalleTpll, xapaK:repK3YilotHe HeJIOKaJII>HOCTb,!ly,IJ;yT O,B;HHaKOBll ,JtJIII 

BCeX B031iOKHllX'cfJK3HtJeCKHX 3!fJIJ8KTOB. Il03TOJlY aa.OCHOBe pe3y~ua..;. 

TOB O,l(HBX 3KCnepHlleHTOB·MOKHO ~eJiaTI> npe,JtCKa3aHHi OTHOCHTeJibHO 

JID!lLIX ,ll;pyrHX ; '1'1 Her COMHeHKSI 1 qro· HHTepnpeTauH:a' 3~CnepKMeHTaJII>

HLIX )l;aHHLIX C TOtJKH 3peHHSI 3TOit CXellU.OOJiee 110CJie,ltOBaTenbHa 

HexexK t~epe3 KMnyJibCll. oOpesaHHa. '•·. 

'. ""·--:;-: • ,·! ·~··' 

,llHCCepTaUHSI COCTOHT H3 6 rJiaB.. . . . . . . ,. . 

B nepnoA rJiane .l(K~cepranHK·~~c!{x>pM;JIHpoBiiH;,_ n~~~~~oBKa~· ~a)(~~-· 
. • • .. . . . . • • : •• .; - • ·' •• ~ • -· .• ~ '. ,-·· ·:·- • , ..... ,_, :_ f ' • 

tJK. B §I 3TOI rJiaBLl ;o;aH 00Uil o!lsop, 110CB.RoteHHllA npoOJiellaM . . . . . . - ~- - . 
._ .... _,. 

npoBepKH JIOK~bHOCTH ·reopHH ~ pacqeraM nonpaBoK sa ctJeT ~er.wpex

cflepMHOHHoro cJia!loro, nsaHwo:.eltcTBHSI 1t ·. lfx>PilYJiaJcHJJl, a raue 

npe;o;craBJieH nJiaH H3JIOzeHKll Ma~epHMa. 
~. ! --~- ' 

' . 
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Jl §_2 B. TeOplUl · BBe,lleHa HeJIOKaJILHOCTL ;H .BllfiHCaH JiarpaH:ImaH· .':. 

cHci'eMu no.ne.ll • . -: ,;,:._ ';.'; 
.'·· 

. 0,D;HH •H3 · OCHOBHll~. QM3HqeCKH)C; ITO.CTyJiaTOB HeJIOltaJILHO.II.,_repp!llH ,. 
, . .,_...,_ 

COCTOHT• B .. CJie.JlYJJIJle.U::;;::~ . :.:. ~'f . ._; __ 

• ~Bee. He.IITJnJILHHe·· flOJiil ~3aHVO;D;elctByiiT· C. sapRJ:eHHll.u:H Heno-
. ~ . 

KaJILHW .. 06pasciM" .... 3qxpeKT}{l!HO B ~-pSI,ny TeO pH!rLEO 3KYIJleHH.II J!JISI $ · -..u:ar-

pHnu .aro npHB9AHT K ·HaueH~HHJJ:·-nponara:ropa·.«<x>rolia: 

·. :: . ·. fv ~;g:. l4 (-(;42~). ;· ,,,,, ... 
-!(~ -d; ~J/ - K.z -it; . 

H He.IITpHHO 'i f . . ' .. ~(~ez/£2) .·, .... , . 
-/1-. -7 .. "'·· ..•. 

-~-. ~:: 

(I). 

.:...K.:...'-£. -1( ,....:.££ fl 
H (2) 

. r~e: l;{f-(42K~) .H [{{~t:/K~)- «<X>PMcPaKTOpll 1;•SIBJISIJliJlHeCSI neJIWH 

•!,, 

!f!YHKUHSIMH·H:y,noBnerBopSIIliJlHe. pn.nyt•onpe,neneHHux ycnoBHit.. ·: , 

ilapaMeTpll. -4· H . -/;. HMEillT· CMllCJI 3JieKeHTapHOit ,D;JiHHll. 

YB.pa6ore:/J-7/'nop;a3aH0 1 qro B031lOli:HO clfxlpMJJIHpoBau 

peryJISipH3aUHOHHYil:oiTPOlte,D;ypy' B pa.uitaX KOTOpO.II:.nOCl'pOeHHaSI c, :. 

S ":" ll(lTPHUa KOHeqHa, . YHHTapHa 1 , MaKponpHqHHHa H rpa,D;H8HTHO~:· 
HHBapHaHTHa 'B.· ltall:,llOil nopR,llK_e TeOpHH 'B031lYII!aHHit. ,.·· 

B ,llaHHOit ,ll:wccepranHH ,nJISI :wccne,lloBaHHst.3JieKrpoMarHHTH!lX 

CBO.IICTB,6030HOB 6HnH HCITOJIL30BaHll ypaBH8HHSI nepBOrO ITOpSI,lllt6 1 . .· . . - '; . . ~~; 
· BllBe,lleHHlle BnepBlle B pallor ax Jl3<fli>HHa H .. KeHMepa /IJ/, H BllflHCM 

HC;O~H~.II· 'narpaH~HaH, onHJiiBM~~M . 3JieKrpouar~HTHOe H ~Jia6o; 
B3aHMO;~.~~·c~~~~\e~;O:Hbn···y; ~;60;0~0~~·· ~~- c;.' . 13 4x>~i.e~ .: • 

-: •••• • ;,, :· ·.;. , .... ~ ..• , .. ·' .::: /:., ... . i··. :;' ·-~~- -. • f ·•--· •:;. • ••• • .. 

~"··.::. ,; 'Z(x} =-.1:J(.i:) -r .z:.~:(x)'7-Z;;;fx),';; 

·-;. 

.!;,(~~-; : iJ,1<(x)iJ,/j (;; .~ ;{; ~;,;;,: 3 ~ ;;~ ~(~;:', {3i' 
. - 1\ .·· 

{j-z-)= e: 'f{xJA(~; .x)<f/(x): 

t6 

,I, 

'I 
~ 
'! 

I 

l 
•i 

l 
\I 
'i .... 

'.1 

:tj;)=.:-lfi~J4J:(?/x))(vc?~xJ~~·r/:cJ).:·.: 
' -i. 

(1-) 

r,Jte . '' ·r:~ w}· <. ' ~ .. ·,{) . .. . ~ J J.i·;· . . -r·. ;"{}. < < •• 

r= ;:·) .tJ~l;u.z:~'''(i"=;lJ~: J /1~ irz. ,····· 
..• .. ·.. .'8 . ..... '2'''.> · ... ·.. . .. . .• " ;.,, < • .. 8 ... '"' < 

. ~=Ja(t+J;), J;- =1, . . .~ . . ' ·.·. .· .·· ... 
.J1.x. (~ i .X} H )}( {p ,'X) - 3JieKTpOuarHHTHOe H' Hei!TpHHHOC n_one-,;·-

BTOpM riraBa ,I(HCCepranHH fi(JCBSIII!il,Ha nodpo'eHHil cruio~or~a-· 

coBaHHoR HenoKaJI:bHo.ll 3irexrpo,~tHI:iaim:itH' 6osoJio~ .'~ cpopi.la:·m:;ue' · _, 
· .ll3/t¢iuia-Kewepa.· · ·. 

·~ .. _. 

Cyl!leCTBYIOT ,I(Ba ITYTH HCGJie,D;ODMHf! 3JieKTpO!LarHHTHJ1X C~OMCTB· 

6o30HCiB: OITHCaHHe 1 OCHOBaHHOe Ha ypaBHeHHSIX BTOpOf.O ITOpSI,llKa 

KJieRHa-rop,llOH~ H. ilpi>Ka /5,I4/ .. H Ha y'paBH8HHSIX nep.aoro.nOpsi,llKa 

n ,rsF I. c roqKH 3peHHSI li:e~O,ll~ TeOpHH ·B'osilyrite.HHII 'oiia· biHX no,nxo

.Qa RBJISlllTCH aKill'IBaJieHTHUMH,' o,nHaKo oka:mBaercn; ·qro BO · BTopoll · 

cxeue ndcrpoeH¥!~ S -I.~a:ip~r~nu li JtOKa3arenLci'Bo· rpa,nHe.HtHo" 

HHBapHaHTHOCT!rl' ilurJISI,D;HT ''niio111e · H raKHM :ace~ .. Kalt H B K3Jl. ·' 

B § 4 H § 5 npoBO,D;HTc'st nocl:poeHHe KOHeqHoll S - MaipHuu. 

C<PopJ.iyJiHpoBiHa ilcriowor'aren.i.HaSI perynnpHsatiHOHH-M npoti~.il:ypa:· raK, 

qro6u S - :MarpH'na y,noanei'Bopnmi: .. liceM: Heciilxo,llHMllM rpe6on8.HHSIM 

B Kall:,D;OM'ITOpsl,llKe reopv.lot B03MyliteHHit. B pil,lly reopHH B03MymeHHA 

no.nnexar perynnp~r~3aUHH~ Bo..:nepnhix,:.• HenokaJILHliR ·nponararop~ lflc) .. -· :. · 
TOHa H, BO.:::B~O;ux, 3aMKHYT.!le··uJi'Kxu,. o6pll3oiiaHHlle nporraraiopm 

sapRll:eHllliX 'imcTHU. Hencii<an LH!lll' npona~arop cjx)roHa p'ery JIS!pH3yeTCH 

raiH:ia o6p~sou, qro6u"o6ecneqRii nepexo.Ji B awnn:wr,y.JiaX' !PH3HqeckHxY 

nponeCCOB K HHTerpHpOBaiiHil ITO eBKJIM,llOBY npocrpaHCTBY 1 ITOCJie 
. . 

qero MOli:HO CHSITL pel'yJISipH3aUHil,· .T .K. 6naro,napa: ,JtOCTal:oilHO' 6ucr

y0llBrutKii ¢YH~U'HH ff(pZ) npH~ p2~-:::_ oo: HHTerprum, 'Co.Jiep- ; · poMy 

X611!H8 XOTSI 6ll O,D;HH nponararop !floTOHa1 6y,JtyT CXO,llHTLCSI. 
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HHTerpa.nu, cqgTBeTCTBYillllHe 38llKHYTW U!.f~aK, .. cocTaBJieHHW 
0 .. I ' > • • • '. '•,"., ' \: •: '.. d i > >- > • • • 

TOJlbKO H3 nponaraTOpOB 3apHXeHHHX OOJiell . CKaJIHpHHX HJIH BaKTOp-

HHX Cl030H9B,. pery1!HpH3YilT_CSi C OOMOII!bll IIaCTHqHO BH,JtOH3JleHeHHOH 
- ' . . - . 
URKJIHqeCKOII P.!Jry JIHpH3anR~ . Ilay JIK-BHJIJiapca ( Cll. , HaOJ)Hilep·, /16/) • 

· IIoKasa.Ho, ~ITo a p8llxax sTo£1 perynSJpHsaUHH liHTe'rp.ruru oT. Jlllelux ... •· ·· ... ' ... 
38llKHYTHX ·'UHKJIOB CXO.JJ;HTCSI~. · . . .-'! · ·- .. - , · , . · .,_ • 

B § 6. pacc~IHTaH!l· coelCTBeHHO :mepreTHqecKaa ~~en L{p) 7. 

BepmHH~~ !flyHK~llSI lj: (P,'tji. H Onep~Op OOJIHpH;auHH ~aKyy~a ~£0 
R noKasaHo, liTO IPYHKUHH L(!') H ;;:. (!! 1) y;n;oueTBOpSIIlT··'l:OX,II;e'tt• 

BY Yop;;a ...... .2_ Z/p) · :_ J:: (~ o). 
..... " {)?t. . . ~ . . . 

..•· 
fl 

! . "-~ '!. ~ 

~,ll;eCb TaKZe BHIIHCJieH!l aJieKTpOilarHR'rHaSI pa3HOCT:b JlaCCH, ,,li;JlOOJibHHII" 

H '-KBMPYOOJlbHHlt i.!Ol.!eHTH 6030HOB. 

· ·· B § 7_ noKasaHo, qTo .. cornacHo BOOpaHHoH Ha.JlH· perynspHsauHon-. 

HOH npoue.n;ype· n~nyt!eHHaa J. ·- JlaTpHUa rpa,li,H8HTHO-HHB?oPHaHTHa •. 

JloKasaTen:&CTBO yHHTapHOCTH'. -H JlaKponpHIIH.HHOCTH ·B. ~Toll. TeopHH npo-·. . . . 

BO,JIHTCSI TaK<I:e, KaK R· B KBaHTOBOH: T.eOpHH, CK8.J!HpHoro .OOJISI /3/ • 
. J • . 

··B rnaBe Ill ,liHCCepTaUHH· paCCJlOTpeH·.BOOpOC Q, OOB~,II;eHHH Jl8TpKII-

HUX.31!eMeHTOBOpH Cl01IbillHX 3HeprHHX B HeJIOMJlbHOH .. TeOpJIJl. 

KaK li:3aecT.HO, .. • · ·: ecnH B Ka~IeCTBe <Ix:lpll<Pa:uopa TeopH.H :a_uelpan 

nenHe !flyHKllHH nopa,liKa poeT a •·ft ~' I, TO ·.KaTpHqH!le nneMeHTH 

S - llaTpHllll B TeOpHH B031cyll!eHHH .pacTyT· C 'poCTOil :meprHH~ Ka.K . 

exp{(e2sJf} ,· r.ne s - :mepreTHllecKaa nepeweRHaa. Cne,J~oaaTeJib~ 
. HO, npH 3HeprHHX · S."' f/ eZ : pH.D;OM TeOpHH ·B03)lyllteHH~ .yxe H8Jlb3H 

00Jlb30 BaTbCH o' It •,;:-, 

! -

- -B:.JIHCCepTaUHH·noKa3aHO, q:ro, cymecTByeT. mHpOKHH KJiaCC .<IxJpll

cpaKTOpOli''UeJllDC _iPYHKllHH · nops.n;ita poeT a: j>> j , . Y.JIOBJieTBOpSIIlii!HX · .. 

~- : ..... • ~~ .l. 

8 

. . . 

1 

"" 

J .. 

I 
;,.. 

YCJIOBHil ·• v { K~) -7 0 B t:Jty~Iae • k 2 __.,. t: 01? , . npH ltOTOp!lX He-: 

JIOKaJibHlle. ~aTpHqHHe 3JieJleHT!l ~eJIOK~ ( ~ S .• ) Be,JtyT ceela OO.liTH'. 

·KaK JIOKaJI:&Hlle K.lloK·(S ), :r~e •.. 

/ fttelloK{~sJj~/~oK{sy· 
·npH· S~oo. 

~ ... ~ ; : -

B JlllelOJl OOpSI,!tKe TeOpHH B031lYII!eHRH, a OOJly~IeHHaSI TaltHil Oelpa301l 

·s - MaTpHn~ y.n;'oBJteTBopsieT ·· BCeK ~Cl~~K: TPeelosaHH~~ ·re~pHH '/7 1 ~ .• 
B q~ise~TOI rJtase·BllSICH~H ~~HtieCKHI CMHCJl lfx>Int<PaKTOpa~,B~ 

BBe,neHHH K 3TOil rnaBe ~TUe~IeHa·, ~;0· ~~H~TH~ HapymeH~~ 1!0~1IbH~'c:rM· 
XapaKTepR3yeT~~ He· TOJlbKO paCCTOHHHeJl fl_ , cinpe;Jt~~~WJi H3Jle~ . . .. . r:. : ,• ~~ .. 
HaHHeK·JlOK81lbHOrO OOTeHnHana, HO H eDte BH,li;Oil OOTeHnHana Ha YaJIUX 

pacc;~HHHHX, 3.aBHCSI·~~Il. OT . ~eCKOJlbKHX. napalle;pOB ( _ii~ c) f. 3;0 

3HaliHT, liTO npe,!tCTaBJleH'Ke Oel 3JieMeHTapHOH )tmi:He. t:,. H~ .OT,JJ;e1!H~O : 

oT · noB.e,JJ;~HHst. n~Tean~a.na. ·aHx cilssa~H ,npy~ c. ,~tpyroM ¢Y~KUHo-. "' - .. ' 
. "" - •· .- ' ·, '. ~· ; . . .. . . . - ~ ' -· 

Ha1!bH!lll COOTHOmeHHeY. 

. ~~~ f(tp),, P(~ 'J····= o .. r1 .. JIOK . .. • 

··~- ... 

B § 14 Bll1IHC1!6Ha HeHTpHHHaSI neTJISI H YCTaHOB1!eHa CBH3b M~x,n;y 
. . ' ,,, ... ·' 

"CJtaelw noi'eHllHaJIOY" . H <IxJpK<IJaKTOpOil TeOpHH, ac TaKXe OOCTpoeH . ., -
rpaWHK HeJIOKaJlbHOro OOTeHllHaJia B'38~HCHJlOCTH OT KOHKpeTHOrO BH.JJ;a 

lfx>pM<IJaKTOpa· nops.n;~a ~()CTa ·, f't"FY2 (B . .n;eilCTBHTeJI.hHOCTH -~~ ll~XeT 
. OKa3aTbCH, liTO . ~Ta · 3aBHCHMOCTb ~MeeT O.IIeHb. C.1IOXHYD tlOpJlY B TeX 

. HJIH HHH~ (!JH3Hli~C~~~ npone~c~) :·~~O~ll hoKa~a~~ ·,:Ha npHMepe, KaK. 

H3JleHSieTC.R OOTeHUHaJI .Ha ua~HX ·paCCTOHHHHX H KaK~B!l e;O cabnc~;~~ 
\( 3.n;ecb xe B~SICHeH BOnpoc 0 fiOB'e.JJ;e~HH- nonp~BOK ~ · K ·~JleKTpO,li;H~a.JlH.:.. 

IIeCKHJl 3~KTall 3a cqeT tleTHpeX~pYHOHHUX C1!aelllX B3aKJlO,JJ;eiiCTBH·· 

npH ne_peonpe,neJteHHH 3.1leMeHTapHOH ,JtJIH~H t'p ~ ev ··=:.A. ev '· 

,9 

,. 



r,lle "' t:,U 7 ·.J~ .MHH~, H~ KOTOpbiJ fiOTeHJ.tH~. HatiHHaeT CyDteCTBeHHO 

mEiHHeK .. · ... ,:,. ,. s I 
/}2 5<.._-4,> ........ --2 '' t:} ==. 3- '' ... · ·'""'"' 3 nz 
4 ~ 

'• .. ,._ 
}lll nonytiHJnt napuHa~HYP:l"lllHpluiy, . . _ .9 

-._"B(k.L, ~~/t-)=12·/0 .. 1 

, • ..,. ~> '· -. '. ,.,., • "';.' -~ . : •; ' '•' ;•: '"• _I •· .-. 

' 
· .... 

••• ~ c • 

t!TO HaXO,IlHTCJI B npeKpaCHOM COOTBeTCTBHH C 3KCnepiD«eHTaJILHWI 

3HatieHieM ;ia/ ~, ;! 

.:: _.·., ·, ... -~. \·.·, . ·- .. ',· .. :;;. .9. :, · .. ,. 

';'· 8( ~~ ~/l/t-).==f(:./0 .. 
·; ~: . ~: .. :~ .. :·:;: ·~ ~-:. '• i.:- :'"'•'··· ;:.- "!·~;-- ~-· 

: .-! ... '·'" .-r ~:·•t ~- :-! _;, ·. :· ..,. -~-

:10 

I 

'~ 

' 

·~, 

. -~ 

w 
: .. } 

I .. ; 

. . .~ 

I 

' l 
[ 

I 
B fiHTOU rJiaBe B paMKaX fiOCJie~OBaTeJILHOR HeJIOKaJILHOR KBaHTO-

;·.::::; ~:,.::::::. :;:::,:::::;~~~-::~':•::::' .:::;:::o-
¢epMHOHHHX CJia~HX H HeJIOKaJILHHX ~~eKtpoyarHHTHHX ~3aHMO,IleRCTBHR 

H nonytieHH orpaHHtieHHH Ha napaueTpH _:·~~;, ·, fu£1 • . .. 
O.llHH H3 nyren.npoBepKH JIOKaJILHOCTH KBaHTOBOR ·TeopnH nona 

' : ' •. .. :, : .:. . . . .. . ~ !• '• •.:... • .. : ~~ • ., ' . ... . • . . : -'...:; ;: ·• • 

CBH3aH C 3KCnepiD!eHTaMH aTOMHOR·¢1{3HKH. B ,llaHJIOM CJiytiae ,llJIJi O~Ha-
• . -. . . - .. · •• • . . .• • • - ~ ~ ..... '. • • • ' f • - ' -

pyxeHHH KaKHX-JIH~O OTKJIOHeHHtt Ha Cl~~H,IlepHUX paccTOHHHHX Heo~xo~ 

.llHMa ot~eHL BHCOK~ TOt!H~~T~ H3MepeHHR. T~K~
1

-TOtiHoc:r~' .llOCTHr~e:rca 
n}m H3YepElHH~ a~ol4'aiii.Jioro' ilar~~THOro' ~Oil~H±a ;JI~K;p;;~~ ;ig/ H •.• 

~oHa !2Df, ··~ ;a~ae' npH-~ri;~~e~eHnH' ~3~~~B~iciro ~.llB~r~ Yi;oBHeil' 

BO,IlOpO,IlOfiO,IlO~HHX aTOMOB /21/. ..·, • 

B § I7 3:ron rnaBH ·no,llCtiHTaHH nonpaBKH K '3THM BeJIHtiHHaJl , ytiH

TUBaDmne 4-cpepMHOHHOe CJia~oe B3iHA!O,l4eilCl;BHe/II,,li/.H cnyqa~ 
' - ~~ .... -. ' . - . ' , . ' 

a!lOllaJILHOrO KarHH,THOrO. llOJleHTa BHtiHCJieH ... BKJia,ll ,ll\iarpaw.m HH3mero 

nopa,n~a Te-~pnu B03~·~.eHHR ~ e (;2 • . . . . ' . ·. • ::. . ' 
" A ~ "•' ~. C t - ' -·~:: 

IIpH aHaJIH.3.E:! ,llHa_rpaKK, .llaDIIIHX BKJia.ll B JI:lMClOBCKHR C.JlBHr, 

BfiJIOT.L ,llO nop~~~a . £?_3 G2 , . ·B~~HCJie~a ,llO~HHHPYJJDtaH non;_aBKa, 

CBH3aHHaH ~: ,llHarpaMM~ n?~{JpH3aUHH BaKyyK~.\ 

B HH3meM nopH,IlKe no .G nonpaBKa K ( y-2 ) - ¢aK!OPY Jien

TOHa CB~3aHa C iBYMH. ~epm~H~~ ,llHar~~~~ (c~.pHC.Ha T<a~JI~Ue):; 
OTBetlaJJul~~ ~ ,l!;HarOH~LH~-~y". /~HJ~H~~OH~JibH.OKJ" . t!JI~HaJl B :. ( 4). 

• ,1. i.. • • ~ • . . ;.-,1 ..:· 

oomaa .Hx c'rpyKTypa nueeT BH.li : ,. -
t •· . ! 

·~. ~ . ',.• ... ... 

~ ........ U(~!{J;lJ(¢2)·+ 2 ~·_s;;.tu.ij(~~Jj'U(p), 
·. ., - ' . . . . ~ ' -

r,lle 

rs;,v = 2~· (~ Ji -J;J;_) · 

II-



.,:: 

: AMM Jui!iri:oita onpeAeJISieTCSI paBeHCXBOY: 4_ = lj (o) , B npe.n-

nono:»:eHHlLY:anocnt ~2t'}<< l (/?=~fl) nonyqeao BupaxeHHe · 
• "':j. 

0 w _ ~ ·m]G-2 l£(t} . 
oal -: Jn-f' .e_2 

,// Op .. r; 

>._) • 

B HaCT OSI!!lee BpeMSI :'lKcnepHMeHTMLHUe :maqemm /I9 i20/ 
· a ···(e-)=(. 115.9657 7- .::!:3. 5\to-.9 

exp ' ' / ' 
ca (,!'<) ~(1166f6 iJt)l0-:8 . '· .. 

_exp ... ·· . .. . .,; 
noJIHOCTLD od'hSICHSIIlTcn K:3JJ. /I ,2/. 21:o AMO Bosuo:z:Hoctl>, lla ocHo'se 

HcpaBe'HCTB ( ~-) AJISI cJOpM~KTOpOB n~pSI~Ka poeT a ./'; I/2·,_ ycTa-

HOBHTL CJ!H.IlYKl!JlHe orpaHHqeHHSI Ha eJ/ ... : 
.. -1.9 

fo.v ~ f·f0 _ CJ.£ 

-18 f'ov ~2,5': (0 c.u._ 

(e-) 

(j<) . •' 

Jl;IS! TOro'. qroau noJicqHTaTL nonpaBK~. K_ Jl3MdOBC,KOMY CABHry ,'cooT;_ 

BeTCTBY!JlHe ,1\HarpaMMaM llOJIS!pl13aUHH BaKyyMa· (C"M;pac~ Ha Tad~aue), 
OKa3aJIOCh dOJiee. Y.l\OdH11M Bll~HCJIHTL npe,liBapwreJILHO oT;teJILHI1e dJIOKH 

3THX ,1\Harpaw.! (coClcTBeHHO siiepreTJ.iqecKyJJ H BepnrnHHyD· <1JYHKU~Il, 

nonyqeHHYlll 113 :nHarpa.MM i'iroporo H '.Tpeuero nopSIAKa' otlirlfHoR· 3JieKTpo-
. ,, ' . . ;.-

.JtHHaMHKH' sai.lElHOH qJOTOHHOrci nponara:ropa HeRTpHHHOR netnelt), 

IlocJie. 3'rbro·, ·npOBO,I(SI nepeHOplmpOBKY NaCCI1 JiellTOHa'·. 7Tlj, , CBS! ... 

3aHHYD C .lU-taq)a.w.!Ott' COc5CTB8HHO .. 3HepreTHtiEiCKOlt <jlyHKUHH, _onpe,neJieH 

BKJia,Jt. n~peaop~.rnpo;aHHoro oneP?-Topa · ~oiutpHsauH~ sa~yyMa fl( f-2) ~- .· 

B C,,I(BHr .zS~-:-2.t;/2 (~epeHQt_MHP.OBI<Y 3apH,na MOli:,HO He npO~O,I(H1L, 

T,K. oua· Aaex nonpaBKY _B d!7(i2)/4Cf~J~z=O nopSI,nKa cY.G2m~., /t;; ). 

..... ~. 

. 12 

. . 

"TOT ·C"B"r· · pa"'"II- · .. , .. -· · ·;· · ' · · · · . ... · ' ... 
u . ..., n. "-"' , '"- .y.z' Z ,, ... .:V· 2 "'· . ' ~3·2··.· . . 
i1£(2S7f2'-2fi;)=- 8~~-meRy;fl{<t 1i_ ~ :·z;:Rf lt:) ' 

r)te Rj= ;·~~a_2." o.:. -.·. 'J-,, ... 1-0 . .. ' .. f;J)' 
• . -· • . ,.,1. • ~· . ~- - ... 

:3KcnepHM8HTMLHOe 3UaqeHHe /2I/ 

. ~L1¢(2s~·;.2,/?h) ~~o;·~7 :{t?.+: ·a_ o6 Mr~,.; . 

xopomo cornacyetca c pesynLTaTaMH pacqeroB B K3.Il /I,2/, noatouy 

ec~~·C·T;~H~~ npeAno·;~J:~~~ 1 q:r~· ~UI.IHC~eH~~lt n~H ~~1!8Jt ri~~~,llKa: HJIH . 
- .. -~ . "' . [ . ... ' · .. ~· . ,_, •· - .. ' ' . . .. , . . ., ~' ~ . . ' . ' ~ ' 

118HLme 3KCnepHMeHTaJ!LH0!1 norpernHOCTH, H, CJieAOBaTeJILHO, llpHHHldaSI 

BO BH~M~llH·e .HepaB~~~T~~-- (5) ,M<ixm~ ·;c~anoB~;tr~HHUY ~rpyH,l\~M~H~' 
xan~~olt'.itinmu'l-0)>;'' · ~ -:._;~ ··, . · . · ··. ·· .... 

· f'o
11 
~ 2 · 10 . c--«.. ·· · · ·· • · · ·· 

. " ' ' ... . ... . .. 
B § IB nonyqeH!l H~~o-Ka~LHNe ~o6a~~H' ~·OJlSI,I(Ka a_ K' AMM nen-

• •• • .. • • • . • ' • • • • .• • ,.. • • <. . • • • . : - • • • : • • • ·: • '.;: ~. 

TOHa H Jl3Mc50BCKOMy· C,I(BHry 3a cqe:r :Beprul1H)i0!1 qlyHKUHH C H3ld8HeUHeM 

npon~rato;a ctoxoHa. (I).· :3tH riottpas~ paBHU. AJI~ AMM il~moHa .,. . 
. 02... 'a. 2 2·. ,· .... ' ' ' . 

a£= 2:;r ~3JT.~ ~ .z;(r)7 .. 
a ,I(J!SI. Jl3Mc50BCKOrO .C,IlBHra"' · . ·• . . . . 

• • ,. ·.... • • • ..• t ~ . - • "' -~·· ~ f. .::::.~:. ··:·· ··~;. 

LJ£Hen~K=..a._·2 R{/ ot V:r1Jn?_e}lg;9_llJ; e}+ififtJ~~ tS:r '· ·· 
. · · ... · .. t1 6:JT 'A. ·• e "'(;1:"/ · . " . ~(I)· · • • ./ 

C llOY:O!JlLil 3THX nonpaBOK c511JIH YCTaHOBJI8HI1 · orpaHHI.IeHHSI iia- ·_, ., 

B8JIHqHHY loA'' -~ a qHC!!eHHI1~ 3Ha'}~HHSI eA ·. llpHBe,lleljl1 B Tad:. 

J!HUe. r 

B mecxoR. rJia'Be paccu:otpeau ·BK.118JtU il ·ce4enHe · pacceSIH~SI 
. . -·- --- + -· . +- ·-+ -·· . +·- ·.. ,:· qacrau B npoueccax.-e;e -7e e/-'e e -+ee H e·e -7/fj'< 3a ctteT 

~<PePllH.O.HHI1Ccl!.~c5HX..:2.H_H~l!QJ~aJILJiil1C.....Q.Jte:i\tpoW:arHKT.HilU3:amio,JJ;elt:.;. ''· 

CTBHill T~M Ee B TadJIHl{e COdpaH!l OCHOBUUe pe3yJILTaTW HCCJie,liOBaHlfl1";' - -'·------....._____ ___ ---- ;-.· 

.. ·. :: ........ ~ . _;; ... ::: ~ :; ' ' •• ·.~· ...... .!' .; -~ •. -. 

·.:.:..:! .• ' ':'"" \ ~ -~i!. '. .;.,· . -; ·:.,~~.., 

:.-; .: . ... ' .. , .... 
.;,. ...... · 1. ·- ,-. 
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· Bo . BBe,II,CHH~. 3TOfl rJiaBU ~aHU OeliJIHC: CBe,ne_H_Hll 0 nponepKe K3,1l 

Ha OCHOBe,:lKCOepil:MeHTOB npH BllCOKHX 3HCprH!lX, 

Cawztt . OpllK~n ny~b Cl'lCT~M8.THtleCKOit npo BepKH npe,nCK8SaHHit 

'IHCTOit R3,1l npH BUCOKHX 3HCprHSIX OTKpUBaiJT 3KCnepnveHTi,( CO ~CTpeq

HUMH · 3JICKTpOH-31ICKTpOHHUMH lL :meKTpOH:-JI03HTpoHHUMH ny'lKaMH, 

V/ B' § 20 B~~~cJieHu nonPaBKH K nporte~c~- e_e:_~-e--e.-:;_g.-t-e~_g~e,_
/-- H ~'~e~ _:,. ~;_ 38. CIJeT 'le~~_e_x@IJ~H~IIHUX_C~aOUX .. B;laHllO,II,~it.CTI;l~!t, . 

-~~!~-· -;··- -~-- .• -~-:·'",. ..,, •••• 

,lloelaBKH K Ce'lCHiriD onpe,II,CJISIIlTCSI CyMMOit J\Ba,ll,p8TOB M8TpHl!Hl1X 3JieMeH-. . . .. :; . -·· . ' .... , .. - ... ' .... " . ' 

TOB; COOTBCTCTBYilDIHX ,II,BYM ,nnarpaMM811,. llOK83aHHUll. B Tpe:fbeit H 

wec;on KOJ!OHKax Ta,dJII'lU~. PesyJI'UaTU. 'lHCJICHHUX .plC'l,eT~= eO//. ~PH:-· 
BC,II,CH!l B TOH xe TaOJII'lUC, 

B § 21 · r11a.nu YI pacc'IHTaHil HCJIOKaJibHUe .lloelaBKH-X-Cel!eHHil 
. ' .- . . . . 

pacceSIHHSI tlaCTI'lU .BO BCTpetlHUX nytiKax 38 C'ICT HCJIOK8.J!J,.J!U_l{_3,1IeJ(TpO.-. 

_MarHH1'HUX_B:3il~~~,IJ,Cit!!TB!_i~-'-~_!~~e __ npHBe,ll,eHU_OUCHKI'l_.Ha_ . .fo4 H ~X 

3H8'1CHHSI llOK838HU B TadJIHUe~ 

. B § 22 nepe'll'lCJ!C!ILI. OCHODHLie pC3JJibTaT!;", KOT0-

09JIYtleHU B. ,II,HCCCpT8UI'lH •. 0HI'l CBe,ll,eHU· B TadJII'l~y. 

liTaK, Ha ocllone aKcneplillCHTci.JI:bHux ,naaHilX ·no nponepKe JIOKaJih~ .. 

noJiyqeau·orpaanqeHHSI: 

.. - . -16 •' ... 
t_ ~ 10 c...u U 

OJ/ 

-,-fS 
!S 10 c~ · eA 

B H8CTOSIIJlee .• BpeMsi. 3KcnepHMC11TU eme He ,II,OCTlfrJIH. TO it. OdJiaCTH,; B KO

TOpott MOXCT· ·llpOSIBJISITbCSI a44JeKT HapymeHHSI JIOKaJtbHOro B38HMO,II,Ctl:_ 

CTBHSI o llO:JTOMy ,. · npe,IJ,CT8BJISIDT 60Jibillo'li HHTepec doixee 

TOHKHe 3KCnepHllCHT11,. He TOJ!bKO 003BOJ!SID!J1HC 'npomtKHYTb BllJ!OTb 

,11,0 paCCTOSIHHtl MCHbme 10-15cll, HO H,C ,npyrott CTOpOHil ,.n.aDml'le 

BO:JMOl!tHOCTb OTBCTHTh Ha BOllpOC, Ha KOTOpUA odpaTHJ! BHHMaHHC !J. A,!,ja~ 

KOB/
22

/:,II,etlCTBHTeJibHO JIH tlCTUpex¢epMHOHHUC HJIH ze TpOtlHUC B38H-

14 . 

uo.n.ellcTBifSI c W~'do3~iiOM. ±:irfa~ 3Jiei<rpoM'~rlinr'JitJX onnCHBCi:lOT 

cJiaelue npoueccu, raK KaK ue:iioKaJihHan ·:reopna q'erupex;;icpJ.:i1oJimn 

CJiadUX B3aUMO,IJ,Cl1CTBI'lll )LUCT OTHOCHTCJ!bHO dOJ!b!ll'IIO BCJ!H'II!IIY 
. . /} -16· . ' 

··''·· {:'0~ ~ iO u;_--7 .. ,, . ! 

OcifoBHHe· 'pesyiii,rnn/ ;ucceprlin•m' n3JI.'iiieuhi · n pado'.f~x /7 ,u, 
12/ u _.JI,OKJia,llllBannco ua ceuuHapux nu6t>:(nro'pm1' Teop~Til'lecl'io':i 

<lJH31'lKH, 
~ ...... 

' ~ ., ·. 
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