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OEIUAH XAPAKTEPHCTHKA PAEOTbl. 

AKTYAn6HOCTb TEMH. MaTeMaTHqecKHM acneKTaM~HccnenoeaHHH 

HenHHeHHblX HBneHHH B MarHeTHKaX B nocnenHHe ronbl IlOCBHmeHO 

3HaqHTenhHoe qHcno pa6oT. 06blqHble nonxonbl 3nech ocHoBaHbl Ha 

¢eHOMeHonorHqecKHX TeOpHHX, paccMaTpHBaIDmHx MarHeTHK KaK 

cnnomHyID cpeny,H 6a3HPYIDTCH Ha OilHCaHHH CilHHOBblX BOllH B MarHe

THKax nocpenCTBOM HenHHeHHblX nH¢¢epeHUHailbHblX ypaBHeHHH, _Ta~ 

KHX KaK HenHHeHHOe ,ypaeHeHHe llipenHHrepa, CH

Hyc-ypaeHeHHe ropnoHa, ypaeHeHHe naHnay-RH¢mHua. RoKanH3oBaH

Hble pemeHHH 3THX ypaeHeHHH OilHCblBaIDT MarHHTHble COllHTOHbl, HMe

IDmHeCH 3KCnepHMeHTanbHble naHHble conepxaT YKB3aHHH ,0 ~OM, qTo 

3TH KnaccHqecKHe MonenH He ecerna oKa3blBaIDTCH nocTaToqHo TO'!

HblMH H He yqJ-ITblBaIDT PHn 3¢¢eKTOB .(TaKHe KaK, HanpHMep, COKpa

meuHe nnHHbl Knacc1-1qecKoro cn1-1Ha). 

Ha MHKPOCKOilHqecKOM (KBaHTOBOM) ypoeHe MaTeMaTHqecKoe 

OITHCaHHe MarHeTHKOB'OCHOBaHO HB CITHHOBblX ,MonenHx THITa rett3eH-

6eproBCKHX. TaKHM o6pa30M B03HHKaeT Bonpoc O CBH3H Mexny He

llHHeHHblMH HBneHHHMH B Knacc1-1qeCKHX H -KBaHTOBblX MonenHX, T.e. 

B03HHKaeT npo6neMa rrocTyn1-1poeaHHH nocTaToqHo o6ocHoBaHHOH Ma

TeMaT1-1q·ecKoH rrpouenypbl rrepexona OT KBaHTOBOH K COOTBeTCTByID

meH ett MaKpocKorr1-1qecKoH MonenH. np1-1qeM rrpouenypa 3Ta nonxHa 

6b1Th nocTaToqHo BKKypaTHOH, T.e; nonxHa .coxpaHHTh OCHOBHble 

ceoHcTBa 1-1ccnenyeMoro o6oeKTa. BMecTe c TeM rronyqaIDmHeCH B 

pe3ynhTaTe .npoeeneHHH 3TOH rrpouenypbl rronyKnaccHqecKHe MonenH 

nonXHbl yqJ-ITblBaTb 3¢¢eKTbl, OTCYTCTByIDmHe B MonenHX Knacc1-1tiec

Koro nonxona, T~e. 'orrHCblBTb 6onee lliHPOKHH Kpyr HenHHeHHblX: 

HeneHHH H TaKHM o6pa30M naeaTb 6onbme HH¢opMaUHH 06 3THX HB

neHHHX. Pa3BHTHID MaTeMaTHqecK~X MeTOBOB pemeHHH 3THX rrpo6neM 

H rronyqeHHID MaKpOCKOITHqeCKHX MoneneH IlOCBHmeHa rrepBBH qacTb 

·nHccepTaUHH. 

HeCMOTPH Ha HanHqHe TaKoro MOmHoro HHCTpyMeHTa aHanHTH

qecKHX HCcnenoeaHHH HenHHeHHblX BH¢¢epeHUHanhHblX ypaeHeHHH, 

KBK MeTon o6paTHOH 3anaqH pacceHHHH, nocTaToqHo nonHoe Hccni

noeaHHe MHOrHx HeHHTerp1-1pyeMblX, MHOrOMePHblX H nHCCHITaTHBHblX 

CHCTeM B03MOXHO TOllbKO 6naronapH HCilOllb30BaHHID qHcneHHblX Me-
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Tonoa. BTopaH qacTh nHccepTaUHH IlOCBHllieHa qHcneHHOMY MonenH

poaaHHID nonyqeHHUX HOBUX nonyKnaccHqecKHX Monenett, OilHCUBa

IDmHX MarHeTHKH co CilHHOM S=l. 

.<' 

UEflh PABOTW. uenhID nHccepTaUHH HBRH8TCH MaTeMaTHqecKoe, 

MonenHpOBaHHe nHHaMHKH CilHHOBUX CHCTeM Ha OCHOBe IlOCTP08HHH, 

B' KaqecTBe npo6HUX ¢YHKUHH, o6o6meHHUX KorepeHTHUX COCTOHHHH 

Ha rpynne SU(2S+l), yqHTUBaIDmHx pa3M8PHOCTh npocTpaHCTBa CilH

HOBUX COCTOHHHH, nonyqeHHH COOTB8TCTByIDmHx ypaBH8HHH H HX 

qHcneHHoro HccnenoaaHHH. 

i' 

HAYqHAH HOBH3HA PABOTW. B KaqecTBe MeTona MaTeMaTHqecKo

ro OilHCaHH~ KBa3HKnaccHqecKoro noaeneHHH KBaHTOBUX CilHHOBUX 

CHCT8M C ·npOH3B0RhHMM CilHHOM IlOCTpoeHU o6o6meHHUe KOrepeHTHUe 

COCTOHHHH Ha rpynne SU(2S+l). TIOCTP08HU raMHRhTOHOBU ypaBHe

HHH naH~eHHH nnH SU(3) KorepeHTHUX COCTOHHHH. 

'· HccnenoaaHu KBaHToaue-H KnaccHqecKHe BaKyyMu MonenH 

rett3eH6epia. TIOKa~aHo,,qTo nnH Monenett CO·CilHHO~ S»l BaKyyM 

nerKOilROCKOCTHOro MarHeTHKa HBRH8TCH 6oronro60BCKHM KOHnef!Ca

TOM MarHOHOB. 

· HaAnem,1 ypa.BH8HHH, : OilHCUBaIDmHe ManoaMilRHTYnHue CilHHOBUe 

BORHU B. MarHeTHKax co CilHHOM S=l KaK c o6MeHHOH TaK H c onHo-
. I 

HOHHOH THnaMH~aHH30Tpcin~R- nonTaep~neHO HanHqHe BUCOKoqacTOT-

HOH Monu B MarHOHHOM cneKTpe S=l MarHeTHKOB. 

nocTpoeHhl KorepeHTHhle COCTOHHHH B ¢H3HqecKOH, HarnHnHOH 

napaM8TPK3aUHH B KaqecTBe npo6HUX ¢YHKUHH nnH HccnenoaaHHH 

S=l,MarHeTHKOB. nonyqeHa CHCTeMa ,ypaBH8HHH, onHcu1aromaH CilHH

KBanpynonhHU8 ,BORHU B Ma,rHeTHKe C o6M8HHOH aHH30TPOilH8H .. 
. . 

·lIHCReHHUMH, H aHaRHTHqecKHMH MeTonaMH npoae.neHO .wccneno-

BaHHe CHCT8M ypaBH8HHH, OilHCUBaromHx ManoaMnRHTynHue BOJTHU .B 

S=l nerKOOCHUX MarHeTHKaX H IlOKa3aHO, . qro KaK B CRY:~ae '~6M~H-.· 

HOH aHH30TPOilHH, TaK H B ,cnyqae O,l!HOHOHHOH, CTaUHOHapHue He~ 

_ RHH_8Hf!ll8_ · BORHU OKa3UBaIDTCH 3axaaqeHHUMH SU (2) ceqeHHeM cnH

Hqaoro ¢a30B010
0

IlPOCTpaHCTBa. B 3TOM CMUCRe SU(2i ceqeHH8 B 

CilHHOB_OM ¢a_30BOM npocTpaHCTBe HBRH~TCH "KnaccHqecKHM 11 . aTTpaK

TOPOM. 

2 

t, 

TIPAKTHqECKAH UEHHOCTh PABOTW. nocTpoeHHUe B KaqecTBe Ma

TeMaTHqecKoro MeTona KBa3HKRaccHqecKoro OilHCaHHH MarHeTHKOB 
' 

o6o6meHHUe KorepeHTHUe COCTOHHHH Ha rpynne SU{2S+l)·MoryT 

- HBHThCH HHCTPYM8HTOM .nnH .nanbHettrnero Hccne,noBaHHH lliHPOKoro 

Knacca MarHeTHKOB C npOH3B0RhHUM CilHHOM. KorepeHTHOe COCTO

HHHe B .neHCTBHT8RhHOH napaMeTpH3aUHH, .naromee y,no6Hoe, ¢H3H

qecKoe OilHCaHHe CilHH-KBanpynonhHqR .l!HHaMHKH MarHeTHKOB, HM88T 

aa~Hoe 3HaqeHHe B nonyqeHHH KBa3HKnaccHqecKoro onHcaHHH Mar

HeTHKOB co CilHHOM S=l. 06Hapy~eHHUe .nononHHT8RhHUe BUCOKoqac

TOTHUe Monu B MarHOHHUX cneKTpax S=l MarHeTHKOB MoryT npe.n

CTaBHTh HHTepec nnH ¢H3HKOB-3KcnepHM8HTaTopoB. nonyqeHHUe B 

nHccepTaUHH CHCT8MU ypaBHeHHH, OilHCUBaIDmHe M~noaMilRHTY.l!HUe 

BORHU. a nerKOOCHUX Mo.nen_HX S=l MarHeTHKOB c o6MeHHOH H O,l!HO

HOHHOH THnaMH a~H~OTpqnHH, a TaK~e CHCTe~a ypaBH8HHH B ,neH

CTBHT8RhHOH napaM8TPH3aUHH, OilHCUBaromaH KaK_nerKOOCHUH, TaK H 

nerKOilROCKOCTHOH MarHeTHK C o6MeHHOH aHH30TPOilH8H, MoryT 6UTh 

6a3o8 nnH nanhHettrnHx TeopeTHqecKHX Hccne.noaaHHH H qHcneHHoro 

McinenHpOBaHHH. Pa3BHTH8 CilHHOBO,O xaoca B6RH3H 06Hapy~eHH010 

B nHccepTaUHH qHcneHHUMH MeTonaMH SU{2) aTTpaKTopa MO~eT 

HBHThCH onHOH H3 npHqHH COKpameHHH ,nnHHU KnaccHqecKoro CilHHa. 

TIYBflHKAUHH. no MaTepHanaM .nHccepTaUHH ony6nHKOBaHO 11 

pa6oT. 

ATIPOBAUHH nwccEPTAUHH. Pe3ynhTaTU, nonyqeHHUe B nHccep

TaUHH, .noKnanuaanHCh J:i.06cy~nanHCh Ha ceMHHapax B flBTA H flT<D 

OHHH, _Ha IV Me~,nyHaponHOM coaemaHHH "CORHTOHU H npHno~eHHi" 

(ny6Ha,1989), Ha Me~nyHapo,nHUX KOH¢epeHUHSIX "HenHH8HHOCTh. H 

xaoc" {TarnKeHT,1990), "ConHTOHU H xaoc" (Bproccenh,1990), 

"HeRHH8HHUe 3BORIDUHOHHU8 ypaBH8HHSI H ,l!HHaMHqecKHe CHCT8Mll 11 

(ny6Ha,1990; f~RRHilORH,1991). 

OBoEM PABOThl. nHccepTaUHH COCTOHT H3 BBe,neHHH, Tpex rnaB 

H 3aKnroqeHHH. o6mHR o6'beM COCTaBnHeT 13 8 CTpaHHU . nH_ccepTa

UHSI co,nep~HT 12 Ta6nHU, 5 PHCYHKOB H CilHCOK RHTepaTypu (108 

HaHM8HOBaHHH). 
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COllEP>KAHHE PAEOTbl 

Bo BBeneHHH o6cy~naeTCH aKTyanbHOCTb npo6neM, paCCMOT

peHHUX B BHCCepTaUHH, c¢opMynHpOBaHa uenb BHCcepTaUHH. ipaTKO 

H3no~eHo conep~aHHe pa6oTu. 

rnaaa I 

B §1 HccnenyeTCH Monenb ¢eppoMarHeTHKa reH3eH6epra c 06-

MeHHOH aHH3OTponHeH 

A /'\ /\ZAZ 

tt = -J , ( s s + o s s ) c 1 > L j j+l j j+l 

DoKa3aHO,qTO B cnyqae aHH30TPOilHH THna ·n~rKOH OCH" (o>O) KaK 

nnH S=1/2i TaK H nnH S~1 MarHeTHKOB, BaKyy~i MonenH (1) COQT

B8TCTByeT co6cTBeHHaH ¢YHKUHH 

I ·1/J > = TT IO> • 
j j 

( 2) 

DOCKORbKY. KBaHTOBaH 3anaqa .nnH MO.ll;enH (1~ _c aHH30TponHeH THna 

"nerKaH nnOCKOCTb" (o<O) He HBRH8TCH TQqHQ pemaeMOH,. TO B 

npe.nene s»t HCilORb30BaHO npeo6pa30BaHHe XonmTeHH~-DpHMaKOBa 

A aa A aa " ~ + ~ + 
s•=VU. 1 --

2
J Ja , S-=vua• - 1 --

2
J J, S2 =s-a•a ( 3) 

j. s j j j s j jj 

.nnH 6030HH3aQHH CilHHOBoro raMHRbTOHHaHa (1). B HMnynbCHOM 

npe.ll;CTaBneHHH Bu.neneH KOH.ll;8HCaT B npH6nH~eHHH BoronI06oBa, nnH 

qero COBepmeH IlOBOPOT B npocTpaHCTBe anre6pu SU(l,1) (Teope

THKO-rpynnOBOH aHanor u-v npeo6pa3oBaHHH EoronI06aBa). B pe-
'· 

3ynbTaTe nonyqeH orpaHHqeHHUH CHH3Y .llHCKpeTHUH cneKTP 3HeprHH 

H 6oronI06oBcKaH .nHcnepcaH 

2/ 3 2 w =ka -k . - 6 I 4) 
k , 0 4 

2 
r.ne 6=2o/ao. TaKHM o6pa30M noKa3aHO, qTo BaKyyM nerKODROCK~-

CTHOro MarHeTHKa reH3eH6epra 8CTb 6oronI060BCKHH KOH.ll;eHcaT 

MarHOHOB. 

,B §2 B KaqecTBe M8TO.ll;a MaTeMaTHqecKoro onHCaHHH KBa3H

KnaccHqecKoro noaeneHHH MarHeTHKOB C npOH3B0RbHUM CDHHOM s, 

nocTpoeHa MaTpHua o6o6meHHUX CilHHOBUX KOrepeHTHUX COCTOHHHH 

(OCKC) B ¢YH.llaMeHTanbHOM npe.ncTaBneHHH rpynnu SU(2S+l) 

4. 

~ 

,. 

2S 

I 1/J > -~ exp { l [ CIT; - c}~ 1}10>' 

2S • 2s 

( 1 + l 11/J l I 2) 1/2 {IO> + l 1/J I Ii>} ' ( 5) 

I\+ I\ -rne T
1 

H T
1
-reHepaTopu ¢yHnaMeHTanbHoro npencTaBneHHH rpynnu 

suc2s+1), IO>=(o, ••• ,o,1)T, li>=(o, ••• ,0,1,0, ••• ,o)T. 
• '--'-------,p • 

L 
3TH Korep.eHTHHe COCTOHHHH COOTB8TCTBYIOT ToqKaM npoeKTHBHoro 

npocTpaHCTBa C~ 2=SU(2S+l)/SU(2S)@U(l). 

KBaHTOBaH CHCT8Ma co cnHHOM S=l B ¢yHnaMeHTanbHOM npen

CTaBneHHH onHCUBaeTCH SU(3) KOrepeHTHUMH COCTOHHHHMH 

I C > 
2 2 - 1 / 2{ } 

( 1+ I<: I +IC I ) · IO> + C 11> + C 12> 
1 2 · 1 2 

( 6) 

H ~HBeT B qeTupexMepHOM npocTpaHCTBe cnHHOBUX COCTOHHHH, a 

SU(2) OCKC 

I 1/J > = -
1
-. - { IO> + V21/Jll> + 1/1

2
12>}. 

1+ 11/J 12 
. 

( 7) 

onHCUBaIOT noae.neHHe CHCTeMU B SU(2) ceqeHHH 3TOro npocTpaH-

CTBa 
2 

,. = v'i·'· ,',1 y,, .c= C/2 csJ 
2 1 . 

TioKa3aHO, qTQ SU(3) KC yqHTUBaIOT 3¢¢eKT ''.coKpameHHH .nnHHU" 

KnaccwqecKoro cnHHa 

s2+ q2= 1, 
r.ne 

2 "-+l\z A A I'\ "'z Az"'+ A+/\+ /\ I\. 

q = <S S ><S2 S-> + <S-S ><S S > + <S S ><S_S_> + 
A /'\ 2 

+ ( 1 - <S 2 Sz>) 

noc.-poea:u J"a1,rnnbTOHOBU ypaBH8HHH l{BH~eHHH .nnH SU (3) KC. 

(9) 

B §3 B KaqeCTBe HHCTPYM8~Ta Hccne.noBaHHH KBa3HKnaccHqec

. 1<0.r0 ·Il_DB'E~;ile-m!H . S=l MarHeTHKOB nocTpaeHO KorepeHTHOe COC:TOHHHe 

B · .y;nn6Jio:ii, .¢H3HqecKoH napaMeTpH3aUHH .neHCTBHTenhHHX ¢YHKUHH 

I 4' 
.:.iips2 -iesy· -i'rs7

' 2igQxy 
> =· e e e · e · I u >, ( 10) 

. "x· . i [ 0 0-1) Al r,n-e Q y =2 0 0 0 -KBa:.npynonbHUH MOMeHT, s - onepaTopu CDHHa . 
-1 0 0 

na:p,a:M-eTp·u 9. H ip onpe.ne'n·HIOT OpHeHTaUHIO B8KTopa cnHHa, '1 -

pcna:rnm·HHYIO .,llHHaMHKY K'Ba.npynonbHOro MOM8HTa OTHOCHTenbHO BeK-
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Topa CilHHa ,napaMeTp g xapaKTepH3yeT H3MeHeHHe nnHHhl BeKTopa 

KnaccHqecKoro cnHHa H KBanpynonhHoro MoMeHTa. B napaMeTpH3a

UHH (10) TaK~e HMeeT MecTo To~necTBO (9), rne s 2 =cos 2 g, 
2 , 2 ( ) q =sing.Ha OCHOBe KorepeHTOro COCTOHHHH 10 nonyqeHhl ra-

MHRbTOHOBhl ypaBHeHHH nBH~eHHH. 

rnaBa II 

B §1-2 npOBOnHTCH HCCnenoBaHHe MarHeTHKa feH3eH6epra 

tt = -J '. ( ii + L j J+l 

J 

AZAZ 

o S S ) 
J J+l 

( 11 ) 

co CilHHOM S=l. nonyqeHO KBa3HKnaccHqecKoe OilHCaHHe MonenH 

(11) c IlOMOmb~ cpenHHX OT CilHHOBhlX onepaTOPOB 

a A 
Q 2 A /\ A 2 l 2 } 

H -J --;; [ <il>,) - <S.><S-> - (lH) (<S'>) dx. ( 12] 

ITOKa3aHo, qTQ OCHOBHhle COCTOHHHH nerKOOCHOro MarHeTHKa 

(1= (2= 0, (13) 

paBHo H nerKonnocKocTHoro 

( =v'""Y, ( = 1, (14) 
1 2 

COBnana~T c KnaccHqecKHMH, T.e. ne~aT B SU(2) ceqeHHH qeThl-

pexMepHoro cnHHOBoro ¢a30Boro npocTpaHCTBa. Eonee Toro, COB-' 

nana~T TaK~e H COOTBeTCTBy~mHe HM KOrepeHTHhle COCTOHHHH 

IO>= IO> c .AHanorHqHue pe3ynhTaTu rronyqeHY H rrpH Hccne-
v SU 2) 

noBaHHH KnaccHqeCKHX BaKyyMOB MarHeTHKa co CITHHOM S=3/2. 

•ITPH HccnenoBaHHH MarHOHHhlX crreKpQB BhlHBneHO cymecTBOBa-

HHe nononHHTenhHYX Mon 

w.= 4(1 +,o) 

B cnyqae nerKOOCHOH MonenH, H 
,, 2.,. k • , ' 

w = 32 

B cnyqae nerKOITROCKOCTHOH. 

( 15) 

( 16) 

nonyqeHa CHCTeMa ypaBHeHHH,OITHCUBa~maH nHHaMHKY CITHHO

BhlX BORH nerKOOCHOro S=l MarHeTHKa C o6MeHHOH aHH30TponHeH, 

KOTopaH B ManoaMnRHTYnHOM rrpH6nH~eHHH CBonHTCH K CHCTeMe 

i( - ( + 20( - 4( ( + 2 (1-o) I( 12
( = o, 

1 lxx 1 1 2 1 1 

2 

i(
2

+ 4(1+o)(
2

- 2(
1
= o. 

6 

(17) 

' 

: l I 

' 

:) 

I 

HaHneHY nepBhle TPH H~Terpana nBH~eHHH CHCTeMhl (17). ITOKa3aHo; 

qTo Monenh (11) coxpaHHeT nnHHY KnaccHqecKoro cnHHa, T.e. 

B(<S>) 2/Bt=O. 

B §3 noKa3aHo, qTQ B neACTBHTenbHOH napaMeTpH3aUHH MO

nenh (11) OilHCYBaeTCH CHCTeMOH ypaBHeHHH 

slne ¢ = 2 o cos2g sine case - a
2 

( cos2g e 
_ 0 xx 

' . 

e 

g 

0 

2 
ao 

o, 

- 4sin2g g e · - cas2g sine case ¢
2 

) , 
X X X 

cas2g sine ¢ + 2 cas2g case e ¢ -
'' XX X X 

- 4 sin2g sine ¢ g ) , 
.'.' · X X 

2cas2g-a2
( 2sin2g(g + 2ctge g e) -

Q XX X X 

2 2 2 ) - cas2g ( ctge e - ¢ - e - 4 g ) , 
XX X • X X 

(18) 

KOTOpaH rrpH g=O COBrranaeT C ypaBHeHHeM naHnay-nH¢wHua. HaAne

Hhl KnaccHqecKHe BaKyyMY B neHCTBHTenhHOH rrapaMeTPH3aUHH. no

rronHHTeRbHhle BhlCOKoqaCTOTHhle Monu Kone6aHHH B MarH6HHOM crreK

Tpe COBrrana~T c (15) H (16) B KOMnneKCHOH napaMeTpH3aUHH. 

ITpOBeneHO qHcn~HHoe MonenHpoBaHHe CHCTeMY (17). B §4 H3-

naraeTCH MeTonifl<a' qHcneHHYX 3Kcrrepm.i:eHTOB, o6cy~na~TCH cxeMY, 

ITO KOTOPhlM rrpOBOnHROCb 'qHcneHHOe MonenHPOBaHHe CHCTeMhl ( 17 l . B 

§5 HCCnenyeTCH noBeneHHe ciauHoHapHhlX peweHHH CHCTeMhl (17) 

BHna 
.beiwt 

7)1 ' ---
cash(v 2o-w x) 

2 
7J 1 

7J = 
2

' 2 - w + 20 
( 19) 

B6nH3H ,, su ( 2) ceqeHHH. 3
0

TO rroBe.l{eHHe orrpenenHeTcH cneny~mm,m 

xapaKTepHCTHqecKHMH IlOKa3aTenHMH 

II< (t) -( ~ 2 (t) /2 II 
;\ =lim 1 ln 

sup T➔ oo T · 
I I 

11(2 co,-(~ 2 co,12 II 
(20) 
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;\. =lim ! ln 
su(2 l T➔w T 

J IC:(t)-C:
2

(t)/2ldx 

J IC:(o)-C;
2

(0)/2ldx 

( 21) 

, 
r,ne II.II - C-HOpMa, (

1 
-B03MymeHHOe peweHHe CHCTeMU. qHCJieH-

HUl4_li JL_.a_aanHTH'IeCKHMH MeTO.UaMH IlOKa3aHo,_,- 'ITO JIHHefrnue BOJIHU 

Mo.nenH 3anbnHHIQT Bee qeTupexMepHoe cnHHOBoe ¢a3oBoe npocTpaH

CTBO KBaHTOBOA CHCTeMU. Hccne.noBaHHe peweHHA (19) CHCTeMU 

(17) IlOKa3UBaeT, 'ITO xapaKTepHCTH'IeCKHe IlOKa3aTeJIH OTPHUaTe

JibHU. TaKHM o6pa30M, HeJIHHeAHue CTaUHOHapHue BOJIHU oKa3UBa

lQTCH 3aXBa'IeHHUMH SU(2) ceqeHHeM CilHHOBoro ¢a30Boro npocTpaH

CTBa. B 3TOM CMUCJie SU(2) ceqeHHe ~BJIHeTCH .UBYXMepHUM "Knac

CH'IeCKHM aTTpaKTOPOM" B 4-MepHOM CilHHOBOM ¢a30BOM np0CTpaH

CTBe CHCTeMU. 

B §6.npOBO,nHTCH Hccne.noBaH~e "MO,nH¢HUHPOBaHHOA" CHCTeMU 

ypaBHeHHA 

i( - C + 2oC- 4C C + 2(1-o)IC l2
c= o, 

. 1 . lxx 1 . 1 2 1 1 

2 
(22) 

iC + 4 c 1+0:0 > c - 2c = o, 
2 2 1 

KOT0paH OIIHCUBaeT CTaUH0HapHue C0JIHTOHU, Haxo.ns:rmHeCH TQ'IHO B 

SU (2) ceqeHHH. H B 3T0M CMUCJie. 3¢¢eKTHBH0 Y'IHTbIBaIQmHe OT6po

weHHbie npH nonyqeHHH CHC"reMU. ( 17) 'IJieHU 6onee BUC0KOP0 Il0P;H.n

:rrn T0'IH0.CT'H. npoBe.neHHUe aHaJIHTH'IeCKHe w: 'IHCJieHHl,Ie HCCJie,U0Ba

HHH CTaUHOHapHI,IX peweHHA CHCTeMU ( 22) II0Ka3UBaIOT·, 'ITO li B 

3T0M cny·qae- SJ:J-.("2) Ge·q_eHHe srn::1rne'.f:rn;1 aT.TP..!l.I_<T0-Il0M.. B. yK.a1.aHHOM

CMhlC_JI~. 

.r.n-a:aa III 

!lfi'.OBe,ne.Ho. HCCJie,noBaHHe ·nef"KOOCHOH. MO:.ne:Ul! -S=1.·-¢ePPQ_M.af:!=!'e~. 

THK:a reA·3eH6epra c y<IeToM o.n:HoH.0l!H0!4 amJ30Tpoiml:f. 

A A "zAz 

tt = -J \( s s + ., s s). L j j+l j j 
( 23) 

TToJry-qeH ee KBa3HKnaccaqecKHA aHanor, BUp.a)KaJOIQHHC.51 q.epe3 c.peJl

HHe H nap:HJ',Ie KoppeJI.S'lTOPo! OT CilHHOBUX orrep.aTOpOB ITC'l SU-(3') OCKC 

8 

I! 
a 2 

H = o 

2 
( <i >xr-

"+ A A 2; A A 

<S ><S-> - (<Sz>) - o<SZSZ> l dx 
(24) 

TTOKa3aHO, 'ITO B OTJIH'IHe OT Mo.nenH C o6MeHHOA aHH30TponHeA, 

.nn~ KBa,npaTa KJIBCCH'IeCKoro CilHHa HMeeT MeCTO y~aBHeHHe 

B(<S>)
2 ~2c i c2~ 

1 2 1 2 

at 
= 4o 

(l+IC l
2
+IC 12

)
2 

1 1 

(25) 

OCHOBHUe COCTOHHHH Mo.nenH (-24) COBna.nalQT c KJiaCCH'ieCKHMH, •. 

T.e. HaXO.UHTCH B SU(2) Ce'IeHHH, COBna.naDT TaK)Ke H COOTBeT

CTllYIOlltHe HM KorepeHTHl,!e C0CTOHHHH. BUHBJieHO cymecTBO.BaHHe 

.nonoJIHHTeJibH0A BUCOKO'IaCTOTHOA MO.UU w=4 B MarHOHHOM cneKTpe 

MO.UeJIH (24). ~JIH ManoaMITJIHTY.UHUX B0JIH nonytJeHa CHCTeMa ypaB

HeHHA 

iC - C + 20(- 4C C+ 21c 12
(= o, 

1 lxx 1 1 2 1 1 

2 

i( + 4( - 2( = o. 
2 , 2 1 

(26) 

HaA.neHU TPH nepBUX HHTerpana .UBH)KeHHH CHCTeMu (26).· 

B §2 npoBe.neH0 'IHcneHH0e Hccne.noBaHHe CTaUHOHapHUX pewe-

HHA 

beiwt 

11 = ------
1 cosh(v o-w X) 

11 = 
2 

2 
711 

2 - w 
(27) 

CHCTeMu (26) H o6Hapy)KeHO, 'ITO HeJIHHeAHUe BOJIHU 0Ka3UBalQTCH 

3aXBa'IeHHUMH SU(2) ceqeHHeM ¢YHKUHOHaJibHOro CilHHOBOro ¢a30-

BOro np0CTPBHCTBa, B OTJIH'IHe OT JIHHeAHUX BOJIH, 3ailOJIHHIOmHx 

Bce·tJeTupexMepHoe cnHHo~6~ ¢a36Boe npocTpaHcTBo. TaKHM o6pa-

3oM, KaK H B cnyqae o6MeHHOA BHH30TPODHH, .UJIH CTaUHOHapHl,IX 

C0CTOHHHA SU(2) cetJeHHe HBJIHeTCH oco6oro po.na KJiaCCH'IeCKH~ 

aTTpaKT0POM. 

0CH0BHhlE PE3YflbTAThl, nonYqEHHhlE B PAE0TE 

1. nocTpoeHU o6o6meHHUe K0repeHTHUe COCTOHHHH Ha rpynne 

SU(2S+l), U03BOJIHIQIQHe npoBeCTH a.neKBBTHoe nonyKJIBCCH'IeCKOe 

ODHcaHHe pa3JIH'IHUX MO.UeneA ¢eppoMarHeTHKOB C ripOH3BOJibHUM 

CDHH0M. 

2. npoBe,neHo Hccne.noBaHHe KBaHTOBUX H KJIBCCH'IeCKHX BaKyyMOB 
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MonenH MarHeTHKa re83eH6epra. noKa3aHo, qTo BaKyyM nerKorrnoc

KOCTHoro MarHeTHKa re83eH6epra rrpH 6onbWHX s HBnHeTcH 6oronID-

6oBCKHM KOHneHCaTOM MarHOHOB. 

3. Ha OCHOBe o6o6meHHHX CITHHOBHX KOrepeHTHHX COCTOHHH8,rprrrrru 

SU(3) rrpoaeneHo HccnenoaaHHe ¢eppoMarHeTHKa re83eH6epra co. 

CITHHOM S=1 KaK nnH cnyqaH o6MeHH08, TaK H nnH cnyqaH onHOHOH

H08 THITOB aHH30TporrH8. nonTBep~neHO cymecTBOBaHHe norronHH

TellbH08 BHCOKoqacTOTH08 Monu Kone6aHH8 B MarHOHHOM crreKTpe 

¢eppoMarHeTHKOB co CITHHOM S=1. nonyqeHH ypaBHeHHH, OITHCHBaID

mHe CITHHOBHe BOllHH B MarHeTHKax co CITHHOM S=l KaK nnH cnyqaH 

o6MeHH08, TaK H nnH cnyqaH onHOHOHHOA THITOB aHH30TpOITHH. 

4. nocTpoeHU KorepeHTHHe COCTOHHHH, IT03B0llHIDmHe rrpoBeCTH HC

cnenoBaHHe S=1 MarHeTHKOB B yno6Ho8, ¢H3HqecKo8 rrapaMeTpH3a

UHH. Ha OCHOBe 3THX KorepeHTHHX COCTOHHHA rronyqeHa CHCTeMa 

ypaBHeHH8, OITHCHBaIDmaH nHHaMHKY CITHH-KBanpyrronbHUX BOllH B 

MarHeTHKe re83eH6epra C o6MeHH08 aHH30TPOITHe8. 

5. npoaeneHO qHcneHHOe HccnenoBaHHe CHCTeM ypaBHeHHA, OITHCH

BaIDmHx ManoaMITllHTYnHHe, cna6oHenHHe8Hue BOllHH B S=1 nerKOOC

HUX MarHeTHKax re83eH6epra KaK C o6MeHH08 TaK H C onHOHOHH08 

THITaMH aHH30TPOITHH. C ITOMOmbID qHcneHHUX H aHanHTHqecKHX MeTo

noB ITOKa3aHO, qTQ HenHHeAHHe BOllHH OKa3UBaIDTCH 3axaaqeHHUMH 

"KnaccHqecKHM" SU(2) ceqeHHeM, T:e. rrocnenHee rrpencTaBnHeT• 
. ' 

co6o8 oco6oro pona KnaccHqecKHA aTTpaKTOP B CITHHOBOM ¢a30BOM 

rrpocTpaHCTBe .. 
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