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BB Ell EH.HE 

I~ IlpH llOCTpoemrn TeopHH s:;o;:r.e QCHOBHaJl Tpy;o;HOCTI, CBH3aHa C 
y11eTOU B3aHUO,Il;eilcTBllH Jl6llt,lzy HYKJIOHaJ.ra, KOTOpoe,He HBJIH6TCH Jla
Jimt:, T.e. H6JIL3H llOJII,30BaTJ,CH Teopuett B0314YJ]t6Imit. YlleT >B3al'lll0-. 
;o;ettcT~HH ueir.i:ty HyKJIOHa.lffl nocpe,Il;CTBOM C&IOCOrJiaCOBaHHOrO DOJIH , 
np1rneJI :K CYlll6CTB6HHllU ycnexau: 6wIH xa11ecTB6HHO npamtJILHO ,06'I>HC

H6HH uarHHTHHe H KBa,Il;pynoJI:&HHe uoueHTH s:,11;ep.u ,11;pyr:11e s:;o;epHHe,HB
neHHH. 0,11;Haito cyDteCTByDT BaxHHe,aqxpeKTH, KOTopue 06ono11e11nas:.Mo
;o;eJIL npe,11;cxasHBaeT HeBepno, nanpmep, ocol1eHHOCTH uacc s:;o;ep; 

. (EoJiee no;o;pol1HO Cll. HHlte) • · l103TOUy B3aHUO,JteltCTBHe ll6%.JlY HyKJIOHa
UH He. CB9.D:HTCH K cauocor.nacoBaHHOuy noJlll; H606XO,ll;Hll061lt6 yqecn 
TaK Ha3HBaeYOC •• OCTaTO'lHOe · B3&!UO,ll;etlcTBHe · uelt,lty ItBa3H'laCTHJ:il,MH B 

su:pe'.' 
UOCJl6.1tOBaTeXLHOlt TeOpHeit, YllHTilBaDDtelt CHJILHOe B3am.lO,ll;6ltCT

BHe uez.zyqiepMHeBCKHllH xsas1111acT:111taw, HBJIHeTCH couannas: 
JI~Jl. Ila.May Teop1rn qiepim-:m;o;xocTH /I/. B ocnoBe 3TOlt TeopHH ne-- . 
n:T npe;o;nonozeH11e o Tou, t1To cneKTP BOs6yz,n;eHHit cHcTew cHJILHO 
B38.WI0.1teitcTByJ)lllHX \JaCTHit CTPOHTCR no TOJly ze npHHitHDY, T.e .• xa-

' . ,. . . ) 

PaKTepHsyeTCH Teim ze KBaHTOBIDIH 'lHCJiaMH, 'lTO H cneKTP H,ll;eaJILHO-
ro qiepw-rasa.-Ye:r,icy- xsasHt1acTHitaKH·B.3Tolt cHcTeue cym;ecTsye:r 
CHJII,HOe B3aHllO.JtettcTBHe'(HeJIL3H IlOJII,30BaTLCJI TeopHelt B03yYlll01llltt), 
KOTOpoe CYllt6CTB8HHO BJIHHeT Ha pac11eT·q>H3HlleCKHX HBJIOHHlt, HO He 
BJIHH8T Ha KBaHTOBHe 'lHCJla, xapaKTepH3YJllllH6 cneXTl) O)tHO'lacTH'lHHX 
B0311yJ:JJ;eHHlt B6JIH3H noBepXHOCTH 4'epw. BJtaJIH OT nosepxHOCTH ~ep
UH HC'le3aeT cailo, llOHHTHe KBa3HllacTH!lj T .x. 3aTyxaHHe · KBa:n111ac~ 
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THitH CTaHOBIIITCH cpaBHHllHM C ee 3BeprHelt. 
YaTellaTHqecxoe OilHCaHHe 3TOlt Teopm! 3aKJIDqaeTCH B TOK, qTO 

BC8 dJIOKH (cyiom rpa~KOB TeopHH B03JlYlll8HIIIR) ,JteJIHTCH Ba Te, xo
TOpHe HKeDT ocodeHHOCTH (Hanpm1ep, IlOJlllCHlie) BdD3H noBepXHOCTH 
~ep1m H Te, KOTOpHe TaKHX OCOdeBHOCTeR He HM8DT. IiJIOKH BTOporo 
THIIa HBJIHDTCH nJia.BHOlt ~HKIUielt nepeueHHOlt qeTHJ)eX-mlnyJILCOB BdJIIII-
3llI Il0B8PXHOCTH ~ep1m, dJIOKH nepBoro THna pe3KO ·ueHHl!:CH BdJIH3H 
cpepyir-noBep:mocTH. B Teopim qiepUH-DJUtOCTH UHOrHe B8JIHqllIHH uoryT . 

. dHTL Jrapa.J:eHH qepe3 dJIOKH, Ye,JtJieHBO Y8HHDll{Heca BdJIH3H Il0B8PXHOC
TH ~epKH. 0,JtHHll H3 dJIOKOB Taxoro THna HBXH8TCH awJJIHTY.lta pa.ccea- • 
RH.II ltBa3JII'llaCTHit Ha yroJI HOJIL r"' , KOTOpM 3aBHCHT TOJILKO OT 
yr.11a ll8:r,Jzy m.myJILC 8lffl CTaJIKHBaDlll}IXCH qacTHit. qepe3 r w YOryT 
dHTL Bspazem Taxite Ba:IHH8 BeJIH'llHHll, KaK sqxfieKTHBHaH\uacca KBa311I
qacTHit ,m.,., K03qxfiHIUie_HT .CDKa8llOCTH B81l{8CTBa, _CKOPOCTL HYJIL-3BY
~,B cpe,1te H r • .1t. 

A.B. br,JtaJIOU /2-4/ Ha OCHOBe reopHH cpepim.;.%H,JtKOCTH i 

n.n. laH,Jtay.duxa pa3BHTa reopHa KOHeqHHX cpep!ffl-CHCTeM, KOTOPM 
ll03BOJIHJla llOCJI8,ltOBaTeJILBO yqecTL B3aHKO,JteltCTBH8 uew HYKJIOB!Um 
B H,Jtpe • · 

YCll8XH KO,lt8JIH OdOJIOtl/mr (YO,lt8JIL.H8B3aHKOiettCTByDlll}IX KBa3H• 
qacTHit, ·nH~ca B cauocorxacoBa.HHOK noxe) nosBOJIHDT Ha,Jteari
ca, .'IITO cnexrp O,ltHO'llaCTHqHHX B03dY%,1(8HHlt _B iIJtpe xopomo OllllICHBaer
CH 3TOlt KO,lteJILD, T.e. ~CHOBHOe,npe,1,;noxozemie_TeOpHH cpepuH-D.Jt
KOCTH O dJIH30CTH_cneKTpa B03d~eHHlt CHJI~HO_B3aoo,JteltCTByDll{8ff 

CHCT8MH H CIIICT8MH mteaJIDHOrO raaa OK88HB88TCH BHil,_OJIHeHHHM. 
OCHOBHOlt 1teJILD_,1t11IccepTaitHH &BJiaeTcH BH&cHeinte cBoltcTB B3aH-

uo.1tettcTBHS KBa3HtlacTHit B S,Jtpe. . . ~ 

C aroff 1ten1> dWIO pacCKOTpe110 .ltB8 rpynnH a,1,;epHHX. SBJleHHtt." 
K nepBouy Macey or11ocaTc.11: H30TOIIHtrecxoe cuell(eHHe axexTpOHHHX 
H uesommx.YPOBHel H XBa,!tpyIIOJILHHe KOK8HTH. sutep, T.e. HBJl8HH.!I, 

- CBJi3aHHHe c nepepa.cnpe.1teJieHHeK HeKTpHtrec'xoro sapa,Jta npH JtOdaB
.neHHH x SJtPY uedoJILmoro. trHCJia HYKJIOBOB. llla TeopHH cpepim-DJtxo
cTH aRaJIH3 lil'.30TOIIHtleCJtOrO ClleuteHHS III JtBa,JtpynOJILHHX KOK8HTOB S,Jtep 
C H8tl8THHK BeltTpOB01111pe,1tcTaBJ1&8T HBTepec IlOTOIIY, qTO&TH 3ql(p8Jt
TH ije.BllIJtOK odycJIOBJieHH B3aJU(O,ltelcTBH8)( JtOdaBJieHHHX HeltTpOHOB C 
IIPOTOHaJIH. IlpH Bl,[lll{CneHHH ltBaJtPYIIOJl»HHX KOll8HTOB a,Jtep C HeqeTBml 
npOTOHOll HaXOJO!Jiac» nonpaBJta Jt onoqacTRHOKY ltBaJtPYDOJI»HOIIY KO
trefffYo 
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. B .ltllICCepTaitHH Ha OCHOBe aHaD3a axcnepoeHTaJILHHX ,ltaHHUX no 
H30TOIIHt18Clt011Y cue111eBHD 3JieKTPOHBHX ypOBHelt H KBa,ltpynoJILHliK MO
ueHTaK S,Jtep npe,ltJiaraeTCH cpOplfYJia ,ltJI.!1 8l(JJJIHTY.ltH B3aHKO,JteltcTBHH 
xBa3H'llaCTHit /5/, cornacHo KOropolt· ara aimnTy,1,;a B odJia.CTIII nopa,1,;
xa pa.cc:roaHHl MeZJtY KBasK11acrzita,1m ( rv "t.0 ) Ha rpaHHite HJtpa 
K8H.!18TCH OT BHYTPHHiepHoro 3HaqeHHa K. BH8mHeuy. 

BHYTPHHJtepme 3Ha'lleHHH &mJIHTY.ltH B3am10.1teltcTBHH oxasHBaDTci 
nononTeJILHHKH, a HapyZJrae 3Haqe&HH - OTPHitaTeJILHHllllI. XoTH BBem-y . . . . 
HHH odxacn HJtpa B A 3 pas ueHLme BHYTpeaHel:f, imemHHe KOHcTaH-
TH OKa3HBaDTCH Cyll{8CTBeHHHJm .ltJIH MHOrHx HBJieHHff, T.X. OHH no ad
COJIDTHOlt BeJIH'llHHe 3Ba'llHTeXLHO npeBOCXO,ltHT BHYTPHH.lt8PHH8 amIJIHTY
,JtH. 

B JtHccepTaitHIII RCIIOXL30BaJiaCL CJie.ltyDDtaJI cpOJ!,lyJia JtJIH aKnJIHTY-
.ltH B3aHllOJteffcTBHS . 

·_. , . nl't}-ittoi.(o ·.• I ) I 
~(?.): . lt{o)rc7i.- &IC. + "-1C 1 . (I) 

.r,Jte . 11.. ( 't, ) - IIJIOTHOCTL
1 

H,JtepHoro Bell!8CTBa, /c". -BHYTPHS,Jtep
HHe 3Ha'll8HHH aKnJIHTY.ltH B38.Hl(O.JteffCTBRH, .pc.,c - 3HatfeHHH aKnJIHTY-
.ltH B38.HL!'.O,ltet:fcTBHH B nycTOTe. . _ . , . 

3:ra ~opuyna 6una ycnenmo HcnoJIL30BaHa BenaxoBw H Xy,1,;axo
BW /6/ npi aHaJIH3e KBa,JtPYIIO.nLHHX KOYeHTOB S,Jtep, BeJISIKOBW npH 
BH'llllICJieHHH H30UepHoro C.ltBHra 3JI8KTPOHHHX YPOBHel nl; CanepmTel
HOL!'. H TpORitKHM npH BH'llllICJieHHH H3KeHeHllIH,3HeprHH OCHOBHOrO COCTOH-

. HHH npH .itodaBJieHHH~K H.ltPY nix tracTHit (JtHPoi) OJtHoro copra /8/ H 
Rauep.JtDeBw npH.BH'llHCJieH:HH aqxfiexTHBBHX aapa,1toB HYKJIOHOB /9/. 

"He,JtOCTaTKOU Taxott cpopuyJill SIBJIHeTCH TO OdCTOHTeJILCTBO, 'IITO 
. JtJIH UHOrHX 3a,Jta'll BH.lt nepexo,1,;a OT BHYTPHH,ltepHOtt KOHCTaRTH B3am10-

.1teltcTBH~ x BHemHell oxaaHBaeTca c1111ec:rBemtw JtJIH pactreTOB. rroaTo
uy B JtaJILHellmeu BaiHOlt 3a,Jtatrel HBJIHeTCH 3a,ir,aqa HaxOX,lteHHH dOJiee 
TOtlHOll cpopuynu, lieu qJOpJIYJia (I) • 

B .ltHCCepTaitHH Od$HCHHDTCH HeKOTopue ocodeHHOCTH R30TOilHtfec
KOro CK8DteHHa, He Hame,JtmHe CBOero Od$SICHeHIIIH B HayqHolt_JHTepaTy
pe, TaKHe,xax cxaqJtH xoacTaHTe naoTonnqecxoro cue11teHHa B coce.1t
HHX S,!tpax,HepaBeHCTBO JtOHCTaHTH H30TOIIHtfecxoro CK81l{eHHH OT Jt0-
6aBJieHHH .JtByx qacTnr;y,11;BoeHBOJIY naoromiqecxouy cue111eHHD OT ,1,;0-
daBJieHHH 0,ltHOI qacTIIIItH III T.,Jt. Odcyz,itaeTCH TPY.ltHOCTL,. CBSl3aHHaa 

·, . 
5. 
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C ~(1T,SICH8HREH! ~OUaJII,HO ll:aJIOtt B8JIR'QRHii H30TOilRtl8CKOro CU81l{8HRSI 

B Me3oa:rouax .n;xsi R30TOIIOB ~ • .. · . . 

Ko BTOpon rpynne SIBfI8HRt1 OTHOCRTCSI BlltlRC1I8HRe IlOJIOl!r8HRSI'.n;Byx

tJaCTH'QHllX H qacTHtJHO-,Itl,lpOtlHJ:OC ypOBHen C pa3JIR'QHID.m.KBaHTOBHMR qHc

Jia.lffl,/12/. 3TH ypoBHH cooTBeTcrByDT nonncau (no 3HepreTHtlecxnu ne-

peuemnru) .n;Byxt!'acntt!'HOt! !JlYHKUHi l'pmia. · · · · · 

B llo.n;eJIH o~o,roqex cocTOSIHHSI .n;Byx qacTm:t Ha O.ItHOtt . no.n;o<So,roqxe 

c pa3JIRqm,nm noJIHmm uoueHTaJ.rn oxa3HB8llTCSI BHpox.n;eHHHmt, B TO BPe

WI xax 3Kcnepm,eHTaJILHO 3TH ypoBHH pacll{enneHH Ha Hecxo,rr,xo HeV • 
YqeT B8aHJ.!O,ItellcTBUSI Melt,IJ;y KB68HtlaCTH~Mll npHBO,ItH'.T K CHSITlfll Bl:lpOlt

.n;emrn no noJIHouy lloueHTY H y.n;oBJieTBopuenr,Houy cornacm:i TeopeTH

qecKHX ,H 3KcnepP!l!eHTaJII,mtX,ItaHHHX. 

3Kcnepm.reHTaJILHHe ,ItaHHHe no .l{ByxqaC:Tl!llliHU YPOBHSIU B SI,Itpax 

xapaxTepnsymcsi cne.n;yDII{Hlrn oco<SeHHOCTstim:. B qeiHo~tleTHllX si.n;pax 

OCHOBBilM COCTOSIHH811 SIBJIR8TCSI. COC'TOSimte o+ , XO. TOpoe OT)t8JI8HO OT +··· . .. ' 
COCTOSIHHSI .2, / ll{8JII,I) riopSI.JJ;Ka H8CKOJII,KHX M<ZV 

B neqeTHO-IIe'QeTHHX si,n;pax nOJIHHt! uoueHT OCHOBHOro.cocTOSIHRSI 

cmpe.iteJISI8TCSI. Tall: Ha3HBaeJ.IHl.lH npaBHXaMH Hop,Jtrettua '/I3/. Onpe.iteJIHll 

t!'HCJIO Hop.itrenua KaK N=-jp-£,,+jn.-e,i ';(jp H e,, ,J,. Re,. -

IJOJIHwt H op<SHTaJILHwt MOU8HT npoTOHOB H Het!TpOHOB COOTB8TCTB8HHO). 

Tor.ita I;IOJIHmt.uOMeHT,OCHOBHOro COCTOSIHHH Heqe!HO.:.He'QeTHOro; 

SI.Jtpa onpe.JJ;eJIHeTcSI cJie.JtYDII{HM odpasou: · ' 

cHJii~oe" npaBlino :· N = 0 J = lj .. -jrl 
.· cn~doe npaBHJio': f'l-:.tf· J:./ j,,. -J,./ HJIR )11+ j, .' · 
. C IlOMOl!(I,D BlidpaH!IHX B ,ll;HCCepTatijU! 8Hatlemtlt KOHCTaHT BSam.ro-

,n;eiiCTBRSI XO.it ypOBHeff B;HeqeT~O-HetleTHilX si,n;pax' pa~c~oTpeHmtX B .·· 

sTott padoTe1 0<11iircHste:rcsi npaBRJII>HO. , · .. · · . 

B .JJ;RccepTa~rn Il0Jll7tl8HO Ta.Jae COOTHOmeHHe uelt,IJ;y MaCC&rn coqe.It

HHX S[.Jtep H aullJIRTY.Jtalm B88.1DlO)teitCTBHSI KB6.3R'Q6CTRif B SI,n;pe /!4/: 
' . . . ···,.~ . . . ' . ' ' . - :./ t1o· 14.+ 

.· E(ir1,Jlt1} +E{l, K}-E{i it, >l}-E(l,N ... iJ=-l (l-+f I.ii},..+~.--
( odo3HaqeHRR Arum, B rJU\Be 11). B MO.Jt~Jm 060JI01ie11: JieBasi qacTr, aToro 

paBeHCTBa o<Spal!(aeTCSI B HyJII,, a a11:cnepm,ceHTaJILHO OHa· cocTaBJIH8T He

. CKOJII,ItO MeV. YlleT B3alDLO.Jtet!cTBRH MeJt.lt.V ItBa3HllaCTH!l!llm npHBO,ll;RT 

K Y.ltOBJI8TBOPRTeJILHouy corJracmn xeopRR c · axcnepm.reHTou. 
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IlocKOJILKY uaccu SI.Jtep H noJioXeHHe si.itepHHx ypoB?ett 3KcnepR

ueHTaJILHO onpe,IteJieHH C <SOJII,mOff TOtlHOCTLD, H3 cpaBHeHHR Teopeu

qecXHX ll 3XcnepHYeRTaJII,HHX .l{aHma uomrn .1te1IaTI, BliBO.ltll O CBOllCT

Bax BSaUMOJteffcTBlISI ueJt,IJ;y KBa3RqacTH~I. 

:, Bee SIBJl8HHSI, paccMOTpeHHlle B .1tnccepxamrn, BJ:llIHC1Im:lTCSI C 

0,ltllHaKOBHllll 3Hatl8HHSIUH XOHCTaHT B3allMO.JtellcTBHR. BHdop 3THX KOH

CTaHT HaxO,ItRTCSI B COOTB8TCTBHR C. ,ItaHHID.m JtpyrHX aBTOPOB /6-9' '. 
I5-I8/ • 

Taxm.c odpa3ou, paccM~Tpem1e 3cfxpe1tTOB, onRcaHHilX· Bl:lllle, no-

3BOJISieT JtOCTaTO'QHO Il01IHO z3yqnTI, CBOttCTBa B3aRU0.1teffCTBRSI ItBa3R-

1lacTHit B R.l{pe H OdTiSICHHTI, PSI.It R.ItePHHX SIBJleHHll. 

2. B rJiaBe I ucc1Ie.JtY1>TCSI aHaJIUTnqecxne cBollcTBa nyxqacTHtJ

HHX !JlYHXIU'lff l'pHHa. IIoxa3aHO, qTo ,ItByxtlaCTWIHHe ~YHKitHH rpnna·m.re

llT·,n;Ba THna IlOJIIOCOB. IlepBHit THIJ noJIDCOB COOTBeTCTByeT )tByxt!'aCTH'Q

Hlll( B03dYJ!t.IteHHSIY (qacToTa TaXRX B036yXJteHHff onpe,JteJISI8TCH BHpaze-
. Es O .. E$ A 

_ HHeM GJ= :,/'~i E.11', A - 3HeprHSI ~RCT~lW, COCTOsmteff H3 

qacTntt, B B036yx.n;ennou cocTOSIHHH, E - aueprHs cncTew B ocHoB

·Hou cocTOHHHR)~ BTopott THn·noJIDCOB cooTBeTCTByeT qacTHqHo-.l(Hpoq-

Hin.I B036YJ!t.IteHRSIU ( qacTOTanepeXOltOB ,JtaeTCSI BHPax8HlI8Jl , . 
'e~ ~o ) CJ = .rr - .:.p • 
IlpRBO~TCSI ypaBiiemrn, nOJiylleHH08 B /8/, .l{Byx tlaCTHit (.l(Hpox) 

B SI.Jtpe .. · . ·· ·· · · ' · 
. . '. · . 3TM . . . . ·. 

(t-£1½. ~Ev)Xv1. ~ =f (1- 11v17"~)~v.<~ VAJTM(- (3) 
· 7 a2 f'J111 v1 JTM.> xJTH 

3 
', · 

r.Ite , ca,- ;- 3HeprHH ,ItByxqacTRllHOrO ypcJBtl\ s,n;pe, Ev - aueprHH 

O.l{HOtlaCTH'QHOro ypOBHH, l'lv - q,HCJIO. ItBa3HqacTHit B no.1tOdOJIOtlK8; 

V - coBoxynnocn KBaHTOBHX tiHceJI: 11,t,j; J TM - noJIHHit uo

YeHT SI.Jtpa, R30TOnHqecKRtt cmrn R npoeximsi IlOJIHOro llOK8HTa Ha 

OCI, i, a'-f' - aJIIIJIHTYJta B3WDlO,JteitCTBHSI, aenpRBO~Hl(aSI no B:8.Ha.Jiy 
qac:TRtta-tlaCTHtta. . . . . ' 

·· B .JtHCcepTaimR npRBOJtSITcs KaTpHiime aJieKeHTH < v1 U2 JTM.x 
IQ"r'l"3v,.JT.M > . 1I21~ . 

BI-ff rJiaBe npRBe.l{eHH TaXJ:e ypaBHeHHSI ltJIH CTaTHtl8CXRX Bep-

mm1 H BepmHH, OIIRCHBallll{HX 3JieitTpOMarHHTHll8 nepeXO.ltH • · :. 

ff3· qacTOT paspememmx p -nepexo.n;oB no,ryqeao cooTnome

HHe (2). 
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3. B rnaBe Il paccuoTpeH0 l'.130T0llHqecxoe CM81!!8Hl'.18 3ll8KTP0H-
HWC yp0BHeit B CJl8.I(yDIJUDC npH6llHll:8HHHX: . . 
I) 3Haqemrn / H ~, cqHTaDTCJI K0HCTaHTaUH (ne MBHCSimHMH OT 
KOOp,!CHHaT) • · . · 

2) qHc~o HeiiTpom>B paBno tIHcny npoT0H0B l'I E-!ej = E,.~ . 
( t:~j - 0.ICHoqacTHqm.e anepreutiec,1:He. ypoBHH); - . J .. 
3) HHTerpaJII,t JR .. tj « .. ~j R.-.:t1',. ",e/rJ,,. ' BX0.ICJil!!H8 B ypa.BH8-
HHSI ~JISI onpe,!CeJieHl'.IJI d'<'Z.·> (H3M8H8HHe cpe,!CHero KBa,!CpaTl'.lq
HOro Pa.ICHyca OT .IC06aBll8HHJI He6pJILmoro qHcJia HeiiTPOHOB), CJia6o 
saBHCJIT OT KBaHTOBIDC qHceJitttj , h1.lj H T • .IC. H MOryT 6HTL 
saueHeHli KOHCTaHTOit. PasyYeeTca Taxoe pemenHe'uoxeT npeTeH.ICo- · 
BaTL JIHmL Ha xaqecTBeHHoe corJiacHe TeopeTHqecxl'IX H axcnepHMeH
TaJILHHX ,!CaHHWC. 

B pesynLTaTe nonyqaeu , 

p"r c'4•f4o 
(4) 8<"1.1.>~: ~ .K {t+ot/~(£+.1./~J '. 

ue t-co - cocTOJIHHe, · Ky.ICa Jt0<1aBJUlllTCSI HeiiTpom,r, K H ol -no
JI0DTeJIL_HHe :it0HCTaHTH, He 3aBHCJintHe OT l-'o • H. KOHCTaHT B3aHMO,

JteiiCTBHJI, c"•'4• - cpe)tHee no KBaHTOBW llHCJiall he j , 11'l/ 
·. 3HatieHHe HHT~rpana r 'ft

0 
'fMl • 'f .. •tj -z2.fl't I ,~,., ,,.,, ~±::1"~1."/'_ 

'KOHCTaHTH B3aHMO.ICettCTBHSI, BBi.ICma:He B TeOpHD ~epim-lm.ICKOCTH. '. _ 
,qacTOTH MOHOilOJILHHX nepeXO,!COB B Tex xe npH<1llHJ:eHHJIX ,!CaDTCJI BH
paJ:eHHell: 

<j~=-Af.1 (1.+oi./:t} , 
'. 

(5), 

o+ __ f - qacTOTa nepexo.ICa u· 'BH'IIHClleHHaJI 6e3 B3aHMO.IC8HCTBHJI. 
YCJIOBHe .ICeiiCTBHT8JILHOCTH 'J' ,HaKJia,!CHBaeT orpaHHll8HHS Ha 

K0HCTaHTH B3aHMO.ICeltCTBHJI .-

p:!: >- a:, (6) 

H3 YCll0BHJI n0JIOlO'IT8JILH0CTH O<'z."·> CJl8,!CyeT, llTO f"'>o, 
T .x. C '4•1"'• .ICJISI Bcex JLOl(eHTOB J• , xpoMe caimx Oonnrax. 
H3 aHaJIH3a KBa,!CpynOJILHHX Jl0Jl8HT0B CJI8,!Cy8T, llT0 p "'1 < 0 , 
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no3T0MY H8JIL3SI o6~JICHHTL H30TOilHtiecxoe CJl81!!8HHe H KBa,ltpynOllLHHe 
Jl0118HTH H,lCep, 3aM8HJISI r4J ltOHCTaHTaMH •. 

RpOlle Toro, xor,!Ca HeltTpOH .IC06aBJIJieTCJI B COCTOJIHHe C ManHII
HllH cpe)tHHll M0K8HT0U, TO ,!CJIJI IlOJIODTeJILHOCTH t < 'Z.Z > HYl!tHa 
n0JI0DTeJILHM KOHCTaHTa I "P , a,xorita HeffTpOHH .IC06aB1IJIDTCJI B 
C0CT0JIHHe C CaMWI 601ILl!OO[ U0ll8HT_OII, .p .. , . .IC01IJ:Ha 6HTL 0T
PHitaTeJILmo«. 3T0 Taxxe yxa3HBaeT Ha HeB03M0ll:H0CTL nocTpOeHHJI-. 
TeOpHH H30TOnHqecxoro CM81!!8HHJI,-3aM8HJIJI f"' KOHCTaHTai.m. 
Mellt,lty Tell sapanee :u:onO 0lm)ta,TL; · qTo 3HaqeHHe_ KOHCTaHTH B3aHM0-
.ICel1CTBHJI BHYTPH H BHe a.itpa Jt01Ill:HH OTJIHtiaTLCJI. Iloarouy npe.ICJiara~ 
erca .ICJIJI pacqeroB no11LsoBanca~opuyJ1ott (I). 

B nccepTaitRH no H3BecrHOYY 3HalleHHD noTeHI{Hana B3aHMO,!Celt~ 
CTBHJI HyKJIOHOB B nycTore rpy6o OI{eHHBallTCSI KOHCTaHTH B3aHMO.ICett
cr~HJI xiias11iiacutt B_ H.ICpe. Su ottem;H ·,ll;aDT ., /~ = - 1,5 · . 
lu .. o,a . g.lt1( .. o,9 . ~e,,c • o,9 , .-. , c1) 

qro no sHaxy K nopst.ICxy •BeJIKtIKHH cornacyDrca c (8); 0.ICHaxo tIH
cneHHHe 3HalleHHSI, nonyqeHHHe 113 3!KX rpy6mc 0I{eHOK 0~]IHqaDTCR 
or HCTHHHWC. ' 

. . . . 

4. B m rJiaBe npoBO,ll;HTca cpaBHeHRe TeopHH c sxcnepneHrou. 
B xaqecTBe CaJlOCOrJiacoBaHHOlt noTeHitRaJILHOtt JIW BH<1HpaeTCJI 

noreHitRa1I By,11;e-Caxc0Ha co cnHH-op6HraJiiHOtt CBJI3LD R napa:u:eTpm.m, 
npe,!CnoxeHHHYH HewpOBCKK:U: /!9/. IlJIOTHOCTL M8PHOro Be~ecrBa 
t\ ( 't. ) ; BX0,ll;HIIIM B ¢opuyJiy (I); BH61r1pairacL no Xo~mra,ltrepy/20/. 

B TpeTLett rJiaBe npoBO,ll;HTca: tIHCJieHHoe cpaBHeHHe·ieopeTHtiec
KRX 11'axcnepneHTa1ILHHX xaHHHX no ,ll30TOnHllecxouy CMe111eHHD H KBaJt
pynOJILHHJl Jl0Jl8HTaM. HaHJiylllllee c~rJiaCHe reopeTKlleCKHX H axcnepH
Jl8H!aJIL~ ~aHHWC nony~aeTCJI np11 c11e.ICyD111Hx 3HatieHHJIX KOHCTaHT 
B38.HM0,ll;ettcrBHR . ,., ,., or: = I,3 ,::. = -3, ,: .. ~ 0,6 P~= -3,6 (8). 

f · f' - ollP "'I' · 
. IIpR raKOll BHCSope ltOHCTaHT · / ;.,. -=r .... -Ii-. • 0, 7 · · p:; = ff:-f~"'!' • 0,6, qro mxo,ll;llrca B corJJacH_H c pesy1ILrara
MH pa60T"/I4, 16, IS/. CxaqJCH K0HC!aHTH H30rOnHqecxoro cuemeHKSI 
B coce,JODIX ~ OM,aCHSllTC.11 Tell,- llTO_ HettTpOHH 3aIIOJIHSillr pa3J1Kll• 
HH8 nOJt060JIOqg f'o • 
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Bill r1IaBe IlOJiytieHa TaKlte CBH3L Mel!C,l!y R30T0IlRlleCKRU CMe!lle
HReM 31IeKTPOHHHX H ue30HHHX ypOBHen B ueioaTouax (2I). JlHqncneHO 
H30Tonn11ecxoe cue~eHHe 3Heprnn f-4. -ue30HHHX yponHell B R30Tonax 
Ca . Oxa:iunaeTCH, qTo Te opeTn11ecxn BHl!HcneHHoe , SHa1Je1me KOHCTaH
TH HSOTOilRt!eCKOrO CUellleHlrn 3HallHTe1ILHO npeBHll!aeT 3KCIIepIDL8HTa1IL.;_ 
Hoe. KatieCTBeHHO 3TO 06'.&HCHHeTCSI Teu, l!TO HellTPOmI B I'!SOTOnax ~ 
"Ca,ItJITCH" B co,cTOHHHe C UaKClll.(a1ILHO B03UO:ztHHM MOMeHTOU (I.f-112.), 
T ;e • pacnonara.DTCH B6Jll!3H IlOB8J)XHOCTH a,n;pa ,' it CTaHOBHTCH BeCLYa 
CYl!leCTBeHeH BH,ll; · nepexo,n;a • OT ·B1zyTp1m,n;epH1DC xoHcTaHT x Hapymwu. 
Hecornacne ieopeTn~ecKHx n :nccriepimeHTanHHx .itaHHHX B II30Tonax 
~ uoimo o6'.&HCHHTL rpy6ocnn qiopuynu (I). 

B ,n;HccepTa.ItRH npone,n;eHo cpaBHe1me TeopeTH11ecx:11x n •axcnepH
MeHTaJII>Hax 3HatieHnii .n;ByxqacTRtIHHX ypoBHell o+, I+, 2+ B a,n;pax, 
coce,n;Hnx c ,lJ;Ba.lrJUl uarnqecirnim 016 nC01~:n HH3xonexantHx 11acTnqHo
,I1;HpoqHHX YPOBHelt B a,n;pax Ca.~0H Ki0 • · . · 

IIpono,n;nTca cpanHeHne c.axcnepm.i:eHTOM qiopuyxu (2) npn .3Hatie
Hlil:HX KOHCTaHT B3amrn,n;ellCTBil:H' B3HTHX .H3 pa6oTJI4-I6, I8/. 

IIpHBO,lI;HTCH .Ta61IHita KOHCTaHT BSaz1ro,n;ellCTBHH KBaSHl!aCTHit B ' 
H,ll;pe, IlOJlyl!eHHHX H3 cpaBHeHHH TeopexnqecKHX H axcnep11ll8HTa1ILHHX 
,llamiux no pa3JIHl!HHM a,n;epwu 'aBJieHHHU: . . , ' ,_ 

3Ha'l!8Hl!SI KOHCTaH:r' . . ·; H3 xairnx ~epllllX SIBJIBHl!ff 

IO 

,.,.... ,.,,,. 
/•·,.· ::./i., = I,3, 

&Jtt/> 
·/,·.. = .0,6,' 

o"""". ., ... ,, . . ? 

fC!IC ,= ~ . ~ - 3, 1;"~ - .7 3· 

· rr · "" 1 : j = I f':5: 0,I 

t"'- .. 0,7 - I,5. 

ou-. IJ
t +9 - > = I,7 

· (. 1 l'J 1 l'il_ t, .. =f L(f, .. +f, .. r 3f~+'a<'!" ·o,5 

t~= J.[(/l+fl:J-3&~iJ .. - 3 f 2. 1 1 · j1,. = 0,8 o,,. •0,I6 ,.~ .. -0,2I 
l' f'1• c11 

~,.. =-0,03 /£JC .. -2,5 ::C .. 0,8 
,~ • 0,9 ~:; = 0,9 

Hall;tem.t. 

·Hao:ron11'l!ecxoe cue~ett11e.11 
xsaitpyn0111,m.1e .· uoueHTll 
·~ep /5-7/ ' ·· · · ·· 

... 
MarHllTl!lle uoueH:rii'S)lep 
/I5,I7 /, tt -aana:r /I8/ 

', . . ''. ,' _,. 
Batt~aexxeposcxasi xec:rxoc:r1, 
/2/, r11raHTCKlftt.pe30HaHC 

. /I6/, ~ :.aax2a:r /IB/ 

Coo:rHomeHlle uer,Jty uacciurn 
Sl,ltep /I4/ 

Maccll '1!8THO-'1!8Tl!llX Sl,ltep B 
OCHOBHOU COCTOSIHllll /8/ 

Maccll ~ep B OCHOBHOU ll 
BO3<ly%,lteHHOU COCTOSIHllSIX /!2/ 

\ 

\I: 

'J\ .~' 
\\ ) 

5. Ha OCHOBaHHH HSJIOX8HHOro B ,n;nccepTattnH uaTepnana uoimo 
c,n;enaTb CJI8,n;yDIJlHe BHBO,ll;H O npm.1eHeHHH TeOpHH KOHel!HHX ~epuz-
CHCT8ll K H,ll;py: • 

I. TeopHH ~epMH-CHCTeu Il03B01IR8T BB8,ll;0HHeM He601Ibmoro 
IJHC1Ia KOHCTaHT ( omrnaKOBHX ,ll;1IH BC8X H,ll;ep H Bcex H,I!;epHHX 3qiqiex-
TOB) o6MCHHTL mnpoKHll xpyr. HB1IeHHll. · 

2 • .AHa1IH3 3qJqJeKTOB, E31IOXeHHHX B ,ll;HCCepTattHH, Il0,ll;TBep%,ll;aeT 
BHBO,ll; pa6oTu /IO/ o ·TOM,' llTO Heay:mo nno,n;nn ,JJ;ononHnTeJILHHe en':' 
m THna KBa,1tpynonL-EBa,1tpyno1IbHHX noumi:o paccuorpeHHHX_Bil!lle. 

3. B TeopnH H30TOilHllecxoro cue111eHHH BBe,ll;eHHe K03qJqJHitHeHTa 
perynapHOlt cnMaeuocrn cTaHOBHTCH HeHYXH!iM ,:r • x. riocne,n;oBaTen
HHll ytJeT B3am.i:o,n;ellCTBHR XBa3HllaCTHit B a,n;pe aBTOMaTHIJ8CXH IlPHBO-

, ' ' , ' ( ' ' ' ~ ' 

,ll;HT K npaBHJlbHID.{ pe3y1ILTaT8ll. , . . , 
4. Ilpn pac11eTe paccMOTpeHHHX i3·,n;HccepTattHH aqiqieKTOB npau

xax reopmi: xoHetIHHX ¢ep1m-cHcTeu CTaHOBHTCH H8HYXHHM BBe,n;eHne 
3qJqJ8KTHBHHX sapH,ll;OB npoTOHa H HellTPOHa. .. 

TaKHK o6pa30M,TeOpHH XOH81JHHX qiepMH-CHCTeu _o6na,n;aeT neJI1lM 
PHJtOM ,ll;OCTOHHCTB H MOXeT 6HTb c ycnexou npmrnHeHa JtJIH TeopeTH-
qecxoro aHa1IH3a oornx a,n;epHwc HB1IeHHll. · 

OTueTHM npo6ne:uy~ pemeHHe KOTOpoll, KaE BH,ll;HO H3 JraTepnana 
,ItHccepTattHH, npe,n;cTaBnaercn oco6eHHO B~M./IO/. 3Ta npo6neua 
COCTOHT B HaJCO%,ll8HHli Bli,Jta nepexo,JJ;a OT BHYTPHH,I!;epHHX XOHCTaHT K 
HapyzHw. IlOCK<>1ILEY miorne pe3y1ILTaTH CYl!l8CTB8HHO SaBHCHT OT BH.
,n;a nepexo,n;a, TO pemeHHe 3TOll npo6ne1m npHB81IO 6H K 3Hal!HT81ILHO 
nytlllie:uy·cornacnn TeopeTntiecimx M 3KcnepHMeHTa1IT>HHX . .ltaHHWC. B 
llaCTHOCTH, MOXHO 6HJIO 6H 06'.&RCHHTb aHOMMLHO .. MMyD B81IHQHHY 
H30T,0IlH1!0CKOro CMe111eHHR r -:-MeSOHHWC 1IHHHlt B R30TOnax CtA • 

B 3aK1IDl!8HHe.aBTOp _CIJHTaeT CBOHK IlPHHTHiil( ,n;onrou no6naro
,n;apHTL 11neHa-xoppecnoH,I1;eHTa AH CCCP A.E. MzrJtana H npoqieccopa 
R.A. CM:opo,n;nHcxoro 3a pyxono,n;cTBo pa.6oron, a Ta:ra:e B.C. Eenaxo
na, r.r. EyHaTHHa, B.II. RpallHona, A.A. IlymHHEona, M.A. Tponqxo~ 
ro, 3.E. CanepmTellHa, B.A. Xo,JJ;eJia n C.B. Xy,JJ;axona 3a nocTOHHHHe 
HHTepecuue JtHCEJCClrn, CTHMy1IHPyDIIIH8 BWI01IH8HH8 3TOll pa60,TH. 
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