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OB_In;A.ff XA,PAKTEPHCTHKA PABOTbl 
AKTYaJihHOCTh TeMhI. B HIIOKmrnepreTII"lecxo:ii: o6nacTH KBaHTOBo:ii: 

xpOMO}];HHaMllKlI, rµ;e !f>,opMHpyeTCH aµ;poHHhlll cneKTp, ll He pa6oTaeT 

TeopHH B03MY~eHn::ii:no KBapK - rmooHHhIM B:Ja:irMo;a;en:cTBHHM, aq>q>eK-, 

TllBHble KllpaJibHhle narpaH:>KllaHhI npe;a;nararoT 6ecn;BeTHhle .cTeneHll 

cBo6o;a;M, KaKllMll .HBnm<>TCJI 6onoHHhle nonJI, p;n.H onn:caHHH co6MTHH 

B q>HmIKe c:irnhHhIX B3a1IMoµ;en:cTBlIH. XoTJI npn:MeHeHn:e KllpaJihHhIX 

narpaH:>KllaHOB o6bl"IHO orpaiiu'ln:BaeTCH nonyxnaccn:-qecxn:M npn:6nu

:>KeHneM, ycnex Mop;en1r· Cx:irpMa', ;a;ocTIIrHYThlH B noc1:ep;Hn:e HecxonhKO 

neT, B on:ircaHHH eyxnoHOB KaK KBaHTOBhIX cocTOJIHllH KU()aJibHhIX co

!lllTOHOB, µ;enaeT. onpaBp;aHHbIM ee np11MeHeHHe B q>lI3lIKe JIµ;p'a. 

Heniiiien:Hhle KllpaJibHhle Teop1rn ecTecTBeHH~M o6panoM ripn:Bo

p;.HT K conn:TOHHhIM ceKTopaM. · Y :>Ke -xnacc:ir~ecK:ire xnpanhHhle· conn-: 

TOHhI o"!eHh noxo:>Kn: Ha a;a;poHM: 1) 0Hn Hecy-r HeKoTophln: TO'IHO. co'.. 

xpa.IDIIO~llHCJI Tononor:ir'leCKllH nap.H~. 0TOT llOKMll30BaHHblH oapJIµ; -

xop·ourn:ii: xaH;a;n:;a;aT B 6ap1mHHhle 'ln:cna. 2) Conn:TOHhI iipeµ;cTaBn~rof 

co6o:ii npOT.H:>KeHHble CllllhHO - B3allMOp;eHCTBYIO~lle 06'beKThI. 3) 0Hll 

O"leHh MaccIIBHbl no cpaBHeHn:10 c Macca".M:ir none:ii, Bxo;a;H~n:x B narpaH

:>K:iraH. 

Ilpe;a;cTaBn.HeTCH aKTYaJihHo:ii: paopa6oTKa JIµ;epHoii Mop;enn: ~n:paJih

HhIX COllllTOHOBj 'n:cnonh3YIO~e:ii anriapaT, n:, 'ITO 6onee Ba:>KHO, riepe

MeHHble: o6~IIe c n:cnonhnyeMbIMll B COBpeMeirnoii: Henn:HeHHOH none-
u 

BOll Teopn:n: HYKllOHOB. 

Ilo~TpoeHn:e si~epHon: Mo;a;enn: KIIpaJihHhIX conn:TOHOB aKTYaJihiio, 

TaK:>Ke, B CBJI3II C ;a;eiicTBYIO~llMll ll nnaHn:pyeMbIMll axcnep:irMeHTa.Jll,

HhIMlI nporpaMMaMH, B paonll'lHhIX q>ll3ll'leCKllX n;eHTpax. Tax ·MoryT 

6bITh o6Hapy:>KeHbl, npeµ;cKal3bIBaeMble MOp;enhIO JIµ;epHbie KOMnayHµ; -

COCTO.HHHJI C aHTllflYKllOHaMH, ll30MepbI 4>opMbI nerKllX JIµ;ep, ll BhICO-

Kone:>Ka~e o+ - Bll6pan;un: B nerKlIX .Hp;pax. , 

AxTyam,Ha :ir paopa6oTKa Bapn:an;n:oHHblX npn:6nn::>KeHIIn: K peme

HHHM. B03HUKaIO~lIX Henn:HeHHhIX naµ;a'l, nocKOnhKY, Bap:iran;n:oHHbln: 

no;a;xo;a;, BCKpbil3aJI q>lI3llKY JIBneHII:ii, Tpe6yeT cy~eCTBeHHO MeHblliee 
u 

BpeMJI Ha·npoBeµ;eHIIe 'lllClleHHhIX pac'leTOB, 'leM npJIMOll IlOllCK peme-

HUH µ;a:>Ke Ha cynepKOMilhIOTepax. 

IJ;enb pa60ThI COCTOIIT B TeopeTll"leCKOM n:ay"<JeHllII CTPYKTYPhI ll 
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CBOHCTB ner~aiiwmc HecTpaHHhIX Mano6apIIOHHhIX CllCTeM B paMKax 
KHpanbHoii TeopIIII nerKmc Hµ;ep, B panpa6oTKe BapHa.qIIOHHoro noµ;
xoµ;a K npo6neMe nOIICKa II IICCJieµ;oBaHII.H TOnonor~eCKII HeTpllBllaJib
HhIX pewemrn: HeJIIIHeiiHoii SU(2) - MOp;enll CKllpMa, B BW!llCJieHIIII 
0<f>cpeKTIIBHhIX KBaHTOBhIX raMIIJibTOHllaHOB B. MeToµ;e KOJIJieKTllBHhIX 
nepeMeHHhIX Boromo6oBa. 

Hay~aa: HOBrmHa II npaKT~ecKaa: :qeHHOCTb. BnepBbie rmy~aeTC.H 
CTpyx:Typa II CBOHCTBa HeCTpaHHbIX MaJI06apHOHHbIX CllCTeM II nerKmc 
Hp;ep B paMKax MOµ;eJIII KllpanbHhIX COJIIITOHOB •. 

,Il;JI.H pHµ;a Tononor~eCKIDC ceKTOpOB Mop;enll BnepBbie BWIIICJieH 
0<f>cpeKTIIBHblli KBaHTOBblli raMHJibTOHllaH B MeToµ;e KOJIJieKTIIBHhIX ne
peMeHHhIX, nonBOIDIIOil\IIH Hccneµ;oBaHIIe cneKTpa cocTOHHIIH II Ha6n10-
µ;aeMhIX µ;JI.H ner~aiiwIIX CllCTeM. 

Ilpeµ;JIO)KeHHblli Baplla.qIIOHHblli noµ;xoµ; nonBOJI.HeT IlpOBOp;llTb B MO
µ;eJIII ~CJieHHble pac~eTbI Ha6moµ;aeMhIX BeJIH~H Ha nepcoHaJibHbIX 
KOMilbIOTepax oa npileMJieMoe BpeM.H ll C TO~OCTbIO, nonBOIDIIOil\eH 
pewaTb nocTaBJieHHbie naµ;a~. 

Ilpeµ;JIO)KeHHaa: Hµ;epHaa: MOp;eJib KIIpanbHbIX COJillTOHOB npIIBoµ;IIT K 
onpeµ;eneHHbIM TeopeT~eCKIIM npeµ;cKanaHII.HM, KOTOpbie MoryT 6bITb 
npoBepeHbI 0KcnepI1MeHTaJibHO. True, HanpIIMep, npeµ;cKanbIBaeTC.H cy-
11\eCTBoBrume Hµ;epHbIX KOMITaYHµ; cocTO.HHHii,coµ;ep)K~IIX aHTIIHyx:JIO
HbI, yx:anbIBaeTC.H Ha onpeµ;eneHHYJO BOOMO)KHOCTb o6Hapy)KeHII.fi rmo
MepoB cpopMbI nerKmc Hµ;ep, a, TaK)Ke, BbICOKOJie)K~eii BeTBII o+ - Bll-
6p~ B nerKIIX Hµ;pax. 

Anpo6~ pa60TbI. PeoyJibTaTbI, npeµ;cTaBJieHHble B p;I1ccepTa
:qnII, µ;oKnap;bIBaJIIICb II o6cy)Kµ;aJIIIcb Ha ceMIIHapax Jla6opaTopIIII Teo
peT~ecxoii cprmIIKII II Jla6opaTopIIII cpnoIIKII Bblcoxmc aHeprIIii OHHH, 
Ha ceMIIHapax HHHH8 BAH (CocpII.H, BonrapII.H), Ha III Me)K)J;YHapo
µ;HoM CllMIIO:JIIYMe "IlI10H - Hyx:JIOHHble ll Hyx:JIOH - Hyx:JIOHHble ooan
Moµ;eiicTBII.H." (I'aT~Ha, anpenb 17-22, 1989.), Ha 4 pa6o~eM coBell\a
HlllI no nepcneKTIIBaM B Hµ;epHoii cprmIIKe npH npoMe)KyTo~ aHep
rmoc (T[mecT, Hi'anII.H, Ma.ii 8-12, 1989), Ha 12 Me)K)J;YHapoµ;Hoii KOH<pe
pe~ no Mano~acT~HbIM cIIcTeMaM (BaHKyBep, Kaimµ;a, IIIOJib 2-8, 
1989), Ha Me)K)J;YHapoµ;Hoii KOH<pepe~ "Hµ;epHaa: cneKTpOCKOilll.H II 
cpopMa aTOMHbIX Hµ;ep", ( JleHIIHrpaµ;, 10-13 anpeJI.H, 1990), Ha 9 Me)K-
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µ;yHapoµ;Hon:· KOH<pepeHI~Irn no npo6JieMaM B KBaHTOBOH Teopllll non.JI 
{,Il;y6Ha, anpenb 24-28; 1990), Ha 12 M~)Kµ;yHapoµ;Hoii KOH<pepeHqllll no 
MMO~aCT~HbIM CIICTeMaM (Y)Kr.opoµ;, IIIOHb 1-5, 1990), ~a TeMaTll
~eCKOM ceMIIHape "Bna11Moµ;eiicTBHe Me:JOHOB c nerKHMH .a:µ;paMH np11 
rrpoite)KyTo~IHhIX 9HeprHHX" (,I(y6Ha, 8-i0 lIIOHh, 1990), II µ;p. 

Ily6nnKa:q1111. !Io MaTepn~aM µ;11ccepTaq1111 ony6nnKOBaHO 16 pa-
6oT. 

_CTpyxTypa II ofrbeM µ;11ccepTaq1111. ,I(HccepTa:qllH COCTOllT II3 BBe
µ;emrn, 5 rJiaB n OaKJIIO~eHHH. 0Ha coµ;ep)KHT 102 CTpaHHqbI MaWIIHO
nIICHoro TeKCTa, · 20 pHcyHKOB II 8 Ta6nm~, pacIIOJIO)KeHHbIX a. TeKCTe. 
CnHCOK JIHTepaTypbI BKJIIO~aeT 93 HaHMeHoBaHHH. 

CO,IJ;EP)KAHHE P ABOThl 
Bo BBeµ;eHHII 06cy)Kµ;aeTc11 aKTyan1>HOC.Tl> rrocTpoemrn 11µ;epHoii MO

µ;enH KllpanbHbIX COJIIITOHOB II KOpOTKO Il_nnaraeTCH coµ;e:11mHI1e ITO rna
BaM. Ilpoaoµ;IITCH o6nop JIIITepaTypbI no paccMaTp11aaeMbIM B pa6oTe 
BOIIpocaM. 

Ilepaaa: rnaBa rrocBHil\eHa KpaTKoii cpopMynI1poBKe 11 panpa60TKe 
annapaTa MOp;eJIII CKllpMa, KOTOpbiii 6yµ;eT llCIIOJlbnOBaTbC.H B rrocneµ;y
l011\IDC_ rnaBax. ,IJ;aeTCH orrpeµ;eneHHe SU(2) aapHaHTa Moµ;enII II paccMa
TpIIBaIOTCH ee ocHOBHble cBoiicTaa: KI1pan1>Haa: CIIMMeTpIUI, crroHTaH
HOe HapyweHIIe KI1pan1>Hoii CIIMMeTpHII. B 9Toii rnaBe rrony~eHbI 06-
11\Ile cpopMym.I µ;JI.H p;llHaMil~eCKllX IIHBapilaHTOB ( aKCllaJibHble napHp;bI, 
11nocnmr II TeHnop 0HeprI111 - llMnynbca). IIony~eHHble B 9TOH rnaBe 
0611\Ile cpopMym.I HeOp;HOKpaTHO IICIIOJib3YIOTCH B CJie,JzyI<>Il\IIX rnaaax 
npII IICCJieµ;oBaHRII npo6neMbI KBaHTOBaHlill B MeToµ;e KOJIJieKTllBHbIX 
nepeMeHHbIX. 

Bo BTopoii rnaBe onHcaH xnacc npo6Hblx peweHHH ypaBHeHHii, xo
TOpblli µ;anee 9KcnnyaTI1pyeTCH B BapI1a:qI10HHOM noµ;xoµ;e K Moµ;eJIII 
CxupMa. IIony~eHbI II uccneµ;oaaHbI MaccOBbIH cf>YHKqI10Han II ypaBHe
HIIH p;BII)l{eHiffi µ;JI.H CTaTll~eCKIDC KOH<p11ryp~ B paMKax npeµ;JIO)KeH
Horo Bapll~mHHoro noµ;xoµ;a. ,I(aHa xnaccI1<pI1Ka:q1rn peweHIIH ll llCCJie
µ;oBaHa CTpyKTypa pacnpeµ;eneHHH 6ap~OHHOro napHµ;a. IlpocTeiiwile 
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1m Haiip;eHHblX peweHHH HMeIOT Toponop;o6Hy10 CTpyKTypy. Cpep;H 60-
nee C110::iKHblX KOH<l>Hrypan;Hii o6Hapy::iKeHbl KOH4>n:rypan;HH,' BK1IIO~aIO
~He B CBOIO CTpyKTYPY pacnpep;enemra c OTpHI~aTenbHblM 6apHOHHblM 
::mp.s:p;oM, npocTpaHCTBeHHo OTp;eneHHble OT o6nacTeii C Il0110::iKHTeJib
HOH nnoTHOCTbIO. TaKHM o6pa::3oM, no.SIBn.s:eTc.s: BODMO::iKHocib BKJIIO
"<IHTb aHTH6apHOHbl B TeopeTH"<JeCKOe OilHCaHHe .s:p;epHOH MaTepHH Ha 
paBHblX OCHOBaHH.SIX C 6apHOHaMH. 

B TpeTbeii rnaBe p;na KoH4>n:rypan;Hii, nony"<JeHHblX B ThaBe 2, Bbl'<JH
cneH KBaHTOBOMexaHH"<JeCKHH raMH1IbTOHHaH B MeTop;e K01I1IeKTHBHblX 
nepeMeHHblX, 'COOTBeTCTBYIO~HX MOHOil01IbHblM BH6pan;H.SIM H Bpa~e
HH.S:M B KOOpp;HHaTHOM H HOOTOilH"<JeCKOM npocTpaHCTBax. Ha npH
Mepe "k<j)" - aHaan;a Xo1Ib~BapTa p;na CHCTeMbl c 6apHOHHbIM aap.s:
p;oM B = 2 IlOKa::3aHo, '<ITO MOHOil01IbHble BH6pan;Hii cy~eCTBeHHO B1IH
.S:IOT Ha HaK1IOH pOTa.D;HOHHblX nonoc H a6C01IIOTHble OHa"<JeHH.SI 0Hep
rHH B cneKTpe Mace. BbI"<IHcneHbl eHeprHH HH::iKaHWHX cocTO.SIHHH c 
B = 2, 3, 4, HMeIO~HX TOpOHp;a1IbHyIO 4>opMy pa~npep;eneHH.SI 6apH
OHHoro aap.s:p;a. IloKa::3aHO, '<ITO COCTO.S:HH.S:, KOTOpble MornH 6bl HH
TepnpeTHpOBaTbC.S: KaK nerKHe .s:p;pa (µ;eiiTpoH, a - "<J:aCTH~a) HMeIOT 
0HeprH10 CB.S:DH, cy~ecTBeHHo 6onbWYJO eKcnepHMeHTaJibHoii. · HeKoTo
pbie eHepreTH"<JeCKII HecTa61I1IbHble K1IaCCH"<JeCKHe KOH<l>Hryp~H, cTa
HOB.S:TC.S: CTa6H1IbHblMH 6naroµ;ap.s: y-qeTy KBaHTOBblX nonpaBOK. 

B "<JeTBepToii rnaBe Bbl"<JHcneH MaccoBbIH <l>YHK~IIoiian H nony"<IeHbl 
ypaBHeHH.SI p;BII::iKeHH.S: p;na CTaTH"<IeCKHX .s:p;epHO - IlOp;06HblX KOH4>nry
pa.D;HH. Haiip;eH HOBblH Knacc peweHHii c 6apHOHHblMH aap.s:p;aMH p;o 
B = 12. B p;aHHoM Knacce o6Hapy::iKeHo HeCK01IbKO cny-qaeB, Korp;a p;na 
<l>HKCHpOBaHHoro 6apHoHHoro aap.s:p;a MO::iKHO HaHTH HecKonbKO pewe
HHH c CII1IbHO oTnlI"<IaIO~HMIIC.S: pacnpep;enemraMH nnoTHOCTII 6apHOH
Horo '<JHC11~ H 0HeprmIMH. CooTBeTCTBYJO~He HM KBaHTOBble COCTOJI
HH.SI MOr1IH 6bl npo.S:BHTbC.S: Ha OilblTe, KaK lmOMepbI <l>opMbl, IlOCKOJibKY 
nepexop;bl Me::iKp;y HHMH, Bepo.s:THO, 6JAYT CH1IbHO aaTpygHeHhI B CH1IY 
601IbWOro pa::31IH'<JH.SI B HX CTpyKType. IIony"<IeHa IlO'<JTH 1IHHeiiHa.s: OaBH
CHMOCTb MaCCbl CTa~HOHapHbIX KOH4>n:rypan;Hii p;na KnaccH"<JeCKHX npo
o6,pa::30B .s:µ;ep OT 6apHoHHoro aap.s:p;a. _HTa. OaBHCHM<>CTb onpep;enaeT 
KBa::3~KnaccH"<IecKHH BKnap; B nep~bIH "<IneH 4>opMy11bl Baii~eKKepa • 

· B ITHToii rnaBe Bbl"<JHcneH KBaHTOBOMexaHH"<JeCKHH raMH1IbTOHHaH 
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p;na Knacca .s:p;epHO - nop;o6HblX C01IHTOHOB, KnaccH"<JeCKHe CBOHCTBa 
KOTOpbIX IICC1Iep;OBaHbl B npep;blgy~eii rnaBe. IloKa::3aHO, '<ITO BeCbMa 
orpaHH'<IHTe1IbHM CBJIOb Me::iKgy TpeTHMII KOMilOHeHTaMH CilHHa H HOOC
mma B CHCTeMe Koopp;HHaT <l>HKCHpOBaHHOH B Tene HC"<JroaeT B pac
CMaTpHBaeMOM npocTpaHCTBe COCTO.SIHHH. llccnep;oBaHHe p;b1XaTe1Ib
HOH Mop;bl npHBenH K BblBOAJ, "<ITO ::iKeCTKOCTb co1IHToHHoii MaTepHH 
B .s:p;epHO - nop;o6HblX COCTO.SIHH.SIX npH6nHOHTe1IbHO paBHa ::iKeCTKOCTH 
HJK1IOHa H paBHa Macce HJK1IOHa, a Bbl"<JHC1IeHble "<JaCTOTbl p;bIXaTenb
HOH MOp;bl Bocnpo~BO)J;JIT B-1/ 3 OaBIICHMOCTb, HOBeCTHYJO B Hp;epHoii 
<l>HDHKe p;na 6onee TJl::iKe1IblX .s:p;ep.. ' 

OCHOBHbIE PE3YJibTATbI 

B paMKax HOBOro BaplI~OHHoro npH61IH::iKeHH.SI c4>opMy11HpOBaHa 
.s:p;epHa.s: MO)J;e1Ib KHpanbHblX C01IHTOHOB: 

' . 
1. OrmcaH HOBhIH Knacc npo6HblX KoH4>n:ryp~ii KHpanbHoro non.s:, 

MHHHMlmHpYJO~HX eHepreTH"<JeCKHH <l>YHK~OHan CKHpMa B ceKTopax 
c 6apHOHHbIM aapllp;OM B ~ 1.2. 

2. IIonrieHbl H Hccnep;oBaHbl MaccoBblH <l>JHK~HoHan H ypaBHeHHll 
p;na CTaTH"<JeCKHX KOH<l>IIrypan;Hii B paMKax npep;no::iKeHHoro BapHa.D;H
OHHoro nop;xop;a. 

3. ,[(aHa KnaccH<l>HKa.D;H.SI peweHHH H Hccnep;oBaHa npocTpaHCTBeH
Ha.s: cTpJKTypa pacnpep;enemra 6apHoHHoro aapJ1p;a. II0Ka::3aHO, "<ITO (A) 
IIpocTeHWIIe HO HaHp;eHHblX KOH<l>mypan;Hii xapaKTepHOYJOTC.S: Topo
nop;o6HblM pacnpep;eneHHeM nn;~'I'.HOC~H,6apHoHHoro aapHp;a. (B) Cpep;H 
6onee C110::iKHblX KOH<l>Hrypan;HH o6Hap'yJKHBaIOTC.S: KOH<l>Hrypa.D;HH, BK1IIO
'<JaIO~He B CBOIO cTpJKTYPY o6nacTH .c oTp~aTe1IbHbIM 6apHoHHbIM 
aapllp;OM,•npocTpaHCTBeHHO OTp;eneHHble OT o6nacTeii C Il0110::iKHTe1Ib
HOH Il1IOTHOCTbIO 6apHoHHoro "<JHcna. (B) 06Hapy::iKeHO HeCK01IbKO cny
-qaeB, Korp;a p;na <l>HKCHpOBaHHoro 6apHOHHoro aapllp;a MO::iKHO HaHTH He
CKOllbKO' peweHHH C CH1IbHO OT~aIO~HMIIC.S: pacnpep;eneHruIMH Il1IOT
HOCTH 6apHOHHoro '<JHC1IR H 0HeprHllMH. CooTBeTCTBYJO~He 'HM KBaH
T~B~e. COCTO~H.SI MoryT npO.SIBHTbC.S: Ha'OilblTe KaK lmOMepbI <l>opMbl, 
IlOCK01IbKY nepexop;bl Me::iKp;y HHMH, BepollTHO, 6ygyT CH1IbHO aaTpy-
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p;HeHbI B cm1y 6oJibllIOrO panmI'llUI B n:x· CTpyKType. (r) I!OJIJ'leHa IlO
'lTH JIHHeHHaJI 3aBHCHMOCTb MaCCbI .nµ;epHO - noµ;o6HbIX COJIHTOHOB OT 
6apn:oHHoro 'ln:crra. ::ha OaBHCHMOCTb onpeµ;eJIHeT KBanmrrraccH'lecxuir 
BKrraµ; B nepBbIH 'lJieH q>opMyJibI B~exxepa B paccMaTpn:BaeMoii MO
µ;eJIH: 

4. ,Il;JIH TOponoµ;o6HbIX KOHq>n:rypao;Hii H HMe101.qHX 6orree CJIO:lKHJIO 
CTPYKTYPY .nµ;epHO .:. noµ;o6mx KOHq>mypao;n:ii, a TaK:lKe. KOHq>mypa
n;n:ii, coµ;ep:lKalJ.\HX aHTHCOJIHTO~, _Bbl'lHCJieH KBaHTOBOMexaHH'leCKHll 
raMHJibTOHHaH B MeToµ;e KOJIJieKTHBHbIX nepeMeHHbIX, COOTBeTCTBJIO~ 
lJ.\HX MOHOilOJibHbIM BH6pao;HHM H Bpall\eHHHM B xoopµ;n:HaTHOM lI H30-
TOilH'leCKOM npocTpaHCTBax. 

5. BbI'lHCJieH cnexTp HH:lKaHllIHX cocTOHHHH norry'leHHoro acpq>eK
THBHoro raMHJibTOHHaHa. 06Hapy:lKeHo, 'ITO HeKOTOpbie aHepreTH'le
CKH HeCTa6HJibHble KJiaCCH'leCKHe KOHq>Hrypan;n:H,.B paMKax HCilOJib30-
BaHHOro npH6JIH:lKeHHH, CTaHOBHTCH CTa6HJibHbIMH 6rraroµ;ap.n J'leTy 
KBaHTOBbIX nonpaBOK, 

6. Hccrreµ;oBaHa C:lKHMaeMOCTb COJIHTOHHOH_ MaTepmi: B .nµ;epHo - no
µ;o6HbIX COCTOHHHHX. IIoxanaHo, 'ITO Koaq>q>HD;HeHT Hec)i{HMaeMOCTH 
npn:6JIHOHTeJibHO paBeH 0TOMY xooq>q>HD;HeHTY )];JI.SI HJKJIOHa, a Bbl'IU
crreHHble 'laCTOTbI p;bIXaTeJibHoii MOp;bI BocnpoooBoµ;.nT B-1/ 3 - oaBH-:
CHMOCTh, HOBeCTHJIO B .nµ;epHoir q>ooHKe 6orree TH:lKeJibIX .nµ;ep. 
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