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naMR npeMoJKea anropHTM, OTn.H'lfibril: (IT o6bl'llto:li: TeOJJHil 

B03MYllleHui!:, llnSI pemeHU!I HeKOTOpb!X B8pll8HTOB KBSHTOBOi!: Teopuu nonsr. B STO:Ii: 
/1/ . 

pa6oTe Mbr npi!MeHI!M anropnTM K cnyqaro KaanToaoi!: Teopu11 nonsr, onncbiBaeMoi!: 

I'8MI!nbTOHII8HOM 

( 1) 

3necb N - CIIMBOn HOpManbHOI'O HpOU3B91l9HI!Sl, 8TOT cnyqai!:, K8K II3B9CTHO, 38Me

'18Tenen OTCyTCTBI!eM paCXOilHMOCTei!: B TeOp!III B03MYllleau:li. Hallli!M peaynbTSTOM 

sransreTcsr nepenHCb ocnoanoro ypaanenHsr KBanToao:li: TeopuH nonsr (2) a $opMe 

ypaanenui!: (6), (10), ne coneplKallli!X neonpeneneHHbiX aenH'IHH. nony'Iennhre ypaa

nen!H! naroT tjJopMynHpoaKy KaanToaoi!: Teop11u nonsr ( 1), ae on11paromyrocg aa Teopnro 

B03MYmeani!:. TaKofi peaynbTST, !IO-BIIIl.IIMOMy, nony'IeH HaMil Bnepabre. nony'IeHHblfi 

peaynbTaT nosaonsreT 6onee ynoaneTBOpiiTenbno, .'leM aTo 6hmo B03MOJKHO panbme, 

paCCMOTpeT,b BOHpOC o' penSITHBHCTCKOi!: .IIHBapH.aHTHOCT.II Teopun (TI.4). 

2. 11TaK, Mbl nMeeM lleno c ypaanenneM Illpellnnrepa 

HO" -\0 (2) 
I MexaH1!3M KB8HTOB8HUSI no yanaM npOCTpaHCTBeHHOfi pemeTKII, IICHOnb30B8HHb!i!: B 

I!Bnl!eTCI! uanumnnM a paccMaTpHaaeMOM npocTefimeM cnyqae. nonoJKua 

</>(x) " - 1- J </>Ode lkx dk 
\f2Tr 

rr(x) • 1 frr(k) e .. ikx dk 
V2Tr 

11 aocnonbaoaaamucb '$opMynofi' 

<Uk=(k2+p2)!i 
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nepennmeM ( 1) B anne: 

1 . . . [ d q l . 
H=yidk 1 dk 2 a(k 1 +k 2 ){1T(k 1)7T(+'k 2 l+ wk wk -6gi-- </>(k 1 l</>(k 2 ll 

1 2 CU n 

+ ~ Idk 1 dk 2 dk 3 dk 4a(k 1 +k 2 + k 3 +k 4 l</>(k 1 l</>(k 2 l¢(k 8 l¢>(k 4 ). (1') 

3necb IT( k) - BapnaiU!OHHaH rrpOH3BOAH851 - i a I a¢>< k). 
Ill 

2a) .LlliH OTbiCKaHHH OCHOBHOI'O COCTOHHHH llOAOOHO nepellAeM OT Q K He-

BOll H9H3B9CTHOll ¢yaKnHH K 

n ~ 

KOTOpyiO 6yAeM HCKaTb B BI!Ae: 

-K e 

I ( 2 4 6 
K ~ 2 a¢ + c¢ + d¢ + 

3necb 

l. 

2 
a¢ = Idk 1 dk 2 a(k 1 + k 2 l¢(k 1 ) ¢< k 2) d(k 1 k 2 ) 

(3) 

{4) 

c cf> 4 = I d k I d k 2 d k 8 d k 4 a ( k I + k 2 + k 8 + k 4 ) cf> ( k I ) cf> ( k 2 ) cf> ( k 8 ) ¢ ( k 4) c (k I k 2 k8 k4) ... 

tPYHKUHII a(klk2 ) , c(klk 2 k 8 k 4), 

orrpeneneabi aa MHoroo6p'a3HHX k 1+k 2 =0, k 1+k 2 +k 8 +k 4 =0, 

noACT8HOBK8 (3) . B. {2) A8eT ypaBH9HHe Al!H K : 

i-Idk[ll 2 K/acp(k)acp~k) - aK/Ilcp(k)5K/5cp(-k)1 + V = A1 (5) 

3AeCb V coananaeT c BbtpamenneM ( 1) 6e3 nepBoro •mena. noncTaBHB crona ( 4) 

H npHp8BHHB8li Kos¢¢nnneHTHbl9 ¢YHKnHl! npl! OAl!H8KOBbiX CTeneHHX cp , llOl!y'IaeM 

COOTHOWe Hl!e 
1 2 -I a(k 1 k 2 )[a(k 1 +k 2 l] dk 1 dk 2 =A 
2 . 

onpen enmomee A n ypaBaeang 

[ 12 2 ( I I 1 ' a(k) = wk + 6 I c(k,-k,k, -k) -g/wkl dk 

c ( kl' k 2 , k
3 

, k 
4

) [ a ( k 
1

) + a ( k 2 ) + a ( k 8 l + a ( k 4 ) ] = 

~ g/77+ 15 Id(kt,k2,k8,k4,k1 , -k 1 )dk 1 
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(6) 

II TaK .Qanee - .QJISI OTbiCKBHHSI <jlyHKUHH a , c ., d •.• , 3.QeCb Simm o6oana'leitne 

.QnSI onepauua CUMMeTpnaauun, nanpnMep, 

Simm ( 12) [ F ( k 1 , ~) ] = i-[ F ( k 1 , k 2 ) + F ( k 
2 

, k 
1

) ] ; a ( k) "' a (k, - k.) . 

CucTeMa ypaanenull: ( 6) onpe.QensreT· aonitoayro <jlyiiKUUIO BaKyyMa, 

0THOCHTE!JlbHO perueHHSI CHCTeMbl (6) 1 liO-BH.Q!IMOMy, MO>KHO Bb!CKB3BTb yTBep

>KJlenue IlpO.Qe cnenyroruero ( llOKB31lTE!JlbCTBO HBM HeH3BeCTHO): 

YTBeP>Kllenne I 

llnsr cucTeMhl {6) RTepauHOHUbi:li: npouecc c na'lanoM 

a(k) .. wk 

c:ed= •.. =O 

CXOIIHTCH , 

noSIClreHUe: HeTpy;:tHO BRlleT:f>, 'ITO JlnSI HTepaun:li: BCeX liOpSI.QKOB HHTerpanhi B npa

BOfi 'IBCTH (6) CXOilSITCSI, 

npoH3Be.QeHHoe B npaaQ:li: 'laCTH ttepaoro ypaBHE!HHSI CHcTeMbl (6) o6~e.QHHE!HHe 

~yx pacxo.QnruHxcn HHTerpanoa MO>KHO onpaaAilTb aanncbro orrepaTopa sneprnn a 

Bli.Qe: 

1 6 g 
H .. -2 f dk I 1T(k) 11(- k)- ~ f cp(q) cj>(-q) dq 

(t)k 
+ ... 

OnepanHH H , .Qoonpe.Qenennan TBKHM o6paaoM, nepeao.QUT CTenenno:li: <jlynKuuonan 

K ( CM, ypaanenue (5)) a CTerrenuo:li: <jlynKnuona:n, ace Kos<jl<jluuneHThi KOTOporo, :a a 

HCKniO'leHHeM CB060J:Il!Oro 'lnena, KQHe'lHblj C::BOOO.Ql!bdt 'lJieH. oeCKOHe'lel!, nosTOMy 

KO!ICTBHTe A a. (2) HHKaKoro onpe.Qenenaoro anaqenun npurrucaTh aenban; MO>KHO 

yTaep>Kil8Th, O.QllaKo, 'ITO OT cp OHa ·He 38BHCHT. 
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S6) D.:ur OThlcx.amur B036y>KJteHnhix cocTonmdi. npeitC'taBliM 0 a Blllte IU>o-

H3BeiteJUUi $yHKilROll8lUl OCHOBHOI'O COCTOSIHHSJ H4 ,llOBbiD: He:0:3BecTHbi.I!: tPYHKllHOHa~: 

Onpe.o;ennM onepaTop H 
1 

fi c ue•K . 

' COOTHQUie!lHeM: 

Hue-K= uHe-K+ e-Kn 1 u
1 

O'leBI!.tlHOI 

H
1= lidlr. 1dk2 8!k 1+k 2 ) lrr!lr. 1)rr(k2·l- 2[rr(lr.1 lK]rr(k 2 ll. 

2 

Cornacao nyHKTY 2a), nepBblfi qnea B {7) paaea 

,\ ue xp [ -K] , 

(1) 

{8) 

r.o;e ,\ - aeonpe.o;enennaSJ (6ecKoHe'lnan) KOHCTaHTa; TaKHM o6pa30M, ypaanenne 

Illpe.ttHHrepa nnn u MO:lKeT 6h1Tb aanHcaHo n BI!Jle: 

H 
1
u "'Au. {9) 

flerKO BI!JleTb, 'ITO ~yHKUI!OHan u MO:lKeT co.o;ep:lKaTb n116o TOnbKO 'leTHbie, nn6o 

TOnbKO He'leTHble CTenenn </> , Mbl orpaHH'l!IMCSJ 3)leCb 6onee npOCTblM BTOpb!M 

cnyqaeM: 
u = arp + yrp 8 

+ 8¢ 
6 

+ (4') 

a.o;ecb 
arp"' I a(k 1)8(k 1- p) rp(k 1 ) dk 1 

y¢ 8 = I y(k 11<2 1: 3) 8 (k1 + k 2 + k 3 - p) cp( k 1) cp( k 2) ¢! k 3 l d k 1 d k 2 d k 3 • 

<t>ynKunn a( k1 ) , y ( k 1 k 2k 3 ) onpe~:teneHbi aa Mnoroo6pa3ttbiX kt"' p • 

k 1 +~ +ka "'P• ... llo.ttCTSBHB 3TO B (9) I! np!!pSBHIIBSg K03~1!UHeHTHbie .PYnKUI!H 

npil OJli!HSKOBbiX CTeneHl!X </> , nonyqaeM: 

[A- a(p) ]a(p) =- 3Iy!k~~-k!pldk 1 

[A..;.a(k 1 l-~(~) -a(k 3) ]y(k1k2k 3) 2 c(k1 k2 k 3 , -p) a(p)-

-10 I8!k 1.-k~klk2k3) dk
1 

{10) 
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II T8K .[{8Jiee. 

flo llOBOAY CHCT9Mbl (10) Mbl BblCK8lK9M ( K8K H paHee, 093 .!tOK838TeJll>C'l'Ba), 

cneAyromee: 

YTaepJKseane 2 

CncTeMa (10) nMeeT pemea11e aP
1 

yP , .[)·P ••• co caoll:cTaOM 

_, 0 
_, 0} 

npn (11) 

CooTBeTcTayromee co6cTaeHaoe 3Ha'ieH!Ie A P saancnT OT p cneAyromnM npoi;T:biM 

o6pa3oM: 

(12) 

3.[{8Cb m 
2 

- II9KOTOpasr llOJIOJKl!TeJlbH8SI KOHCTBHTa. Teop.llli B03MymeHidi ll03BOJlSieT 

y6eAHTbCSI B Cllp8B9!lJl.IIBOCTll yTBeplKA9H.IIli 2 C Jl!OOQIJ: TO'iHOCTb!O llO KOHCT8HTe CBS!-

3H g 

<l>H3H'i8CK.II pemeH.IIe CHCT9Mbl (lQ) CO CBOIJ:CTBSM.II (11), •(12) Oil.IICblBSe'I' 

COCTOSIHlle C OAHOIJ: 9.[lliHCTBeHHOIJ: 'i8CTHUelJ: BO BC9M ttpOCTp8HCTBe; HMttyJlbC 'i8¢Tll-

Ubi paaea p 

/2/ 
3. ITocTpoeHHbill: no. KaHOHH'ieCKOMY peuenTy onepaTop HMuynbca ec'I'b 

P .. I dk k</><klcS/cS<f><kl. 

LleitcTBHe ero Ha oaHopo.ctHbiit cTeneaaon tjlyHKilliOHan onpeaeneTCli <iJopMynolt: 

P jHk 1 k 2 lc. 8 ... )cp(k
1 

)cp(k
2

l<,6(k
3

)· ... dk
1

dk
2

dk
3 

... .. 

"'I (k 1+k 2 +k 3 + ••• ) Hk 1 1t
2

k
3 

... l<,f>(k
1

lcp(k
2

) ... dk
1
dk

2
dlt

8 
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0TCIOII8 II (4), (4') SICHO, 'ITO p8CCMOTPGk!Hbie B II.n. 2a), 26) peweHIISI ypaBHGl!IISI 

llJpeAIIHrepa SIB11SIIOTCSI C06CTBGHHbiMR lj>yHKllHOli8118MH OIIepaTOP8 HMllY.IlbCa C co6-

CTBGk!HbiMB 3H8'IGHIISIMR o II p COOTBGTCTBGHHOo .UpyrHX COXp8HSIIOII:Ul:XCSI BGllli'ilHH, 

KpOMe SHeprHII H IIMIIy.llbCa, B paCCM8TpiiB8GMOM cnyqae OllHOfi npOCTp8HCTBeHiiofi 

CTellGHII CBOQOilhl ReT. 

4. nocTpoeHHbifi no KBHOHH'IGCKOMy penenTy onepaTop L nopeanoaa noaopo

Ta X} MO:lKGT 6biTb IIOlly'leH 38MGHOH B ( 1') fi ( '.:: 1 + k: 2 ) II 8 ( k 1 + k 2 + k8 +I<..) Ha .. 
8' (k1 + k2 ) H 8' (k 1 +~+ k3

+k4 ) H II3MeHeRIIeM 3H8K8 np!I BCeX 't[lleRaX, KpOMe BTo-

pofi aapnaUHOHHOfi npOII3BOIIHOfio 

4a) Tax nocTpoeHR~>Iii onepaTop L SIBliSieTcSI ne nonaocTbJO onpeneneHHbiM 

B npnMeHeHIIR K ljJyHKUHII OCHOBHOro COCTOSIHHSI (3}, B TOM :lKe CMbiCne, 't[TO onepa-

TOP H; B cpyHKUHOHalle L K onpenenen~:>r ace xoacpljJHnn:eHTbr, aa ncxnroqenn:eM 

xoacpljJIInHeHTa npH Il:yneaofi cTeneHR ¢ Hcnonb3ysr ypaaneHHSI (6) H yxaaannoe 

Bbrme smnoe BbrpalKeRIIe onepaTopa L , neTPYilHo y6ellH'l'bcsr, 't[TO ace xoscpcjlHnn:

eHTnbre ljJyKKnn:n CTeneunoro <!Jynxnnonana e+K L e-K aa RCKnro'IellneM neonpenenen

noro CB060ilHOrO 'lnemr, paBilbl Il:yli!O; 3TOT pe3y11b'l'liT SIB11HeTCSI 81l3KB8HTHOl1 MaTe

'M8Tll:'leCKOii' ljJOpMynnpOBKOii 110penn-HRB8PH8HTHOCTH OCJl;OBIJorO COCTOSIIIIHI (aaxyyMa). 

nopeHri-nHB8pn:~THOCTb OCIIOBHOrO COCTOliJlil:ll liB11lteTCsr TPBBH811bHbiM CliGJl-' 

CTBHeM ypaa'neHHll (6) II :ae naeT HHKSKOH llOIIOliHHTellbHOH HHijlopMallHH 0 cpyHKUII!SIX 

a(k), c(k 1 k 2 k 8 k4 ) ... 

I • 
46) no~to6a:o (7) nepeii:~teM OT L K onepaTopy L (ero SIBRoe Bb!pa:lKertHe 

MOJKeT 6wTb nolty'teno aaMenoii: a (8) 8(k 1 +k 2,l na 8'(k 1 +k 2 )). HeTPYilHO npo:ae-
I I 

pUTb llliSJ onepaTOpOB H , L H P COOTHOIDeHHSJ: 

[H
1

, L 1 ]~P 

[ p ' L1 J ~ H 1 
J 

Ii3 KOT0pb1X Cllellye'J' 110peHU-HIIBap!i8HTHOCTb TeopUBo 

.UefiCTBUTGllbHO, IIyCTb, HlillpHMep, 
1 

H up = E P up 

PuP ., puP , 

TOrlla llliSI cjlyHKUUOH8118 

(13) 

x) On nonyqaGTcsr no6aBJteaiieM 

llhl (1 ). 
X B IIOilBHTerpallbKO& ~pa:lKenne ljJopMy-

8 

BBIIIIY 

I 
u "' ed L o 
ap P 

{13) UMGIOT MGCTO COOTHOIDeHHSI 

1 
H uap=(EPcha + psha) uap 

Puap = (EPsha + pcha)riaPJ 

II3 KOTOpbiX CneriyeT, B 'IBCTHOCTII, 38BHCIIMOCTb ( 12) • 0TM9TIIM eme, 't[TQ IIHcpOpMa

UIISI TIIII8 ( 12) COASplKRTCSI B ypaBHSHIISIX (10) j ee YII06HO BbiSIBHTb C IIOMOIUb)O 

llpiiM9H9HHSI npaBHll KOMMyTaUIIH ( 13) K cpyHKUHOH811y UP , OIIH8KO, nonyqaeMhle Tart 

COOTHOIDeHHSJ SIBmlJOTCSI 11BIDb Clle,llCTBHSM ( 10) • .Unsr HSCTOSIWero nyHKTa SIBliSieTqst 

cymeCTBeHHhlM TO 06CTOSITe11bCTBO, 'ITO neiiCTBHe onepaTOpOB 
I 1 

H II L n:a ljlynx-

1 
nuon:an auna (4 ) nonnocTbJO onpeJ:teneno. 

5. 0CH0BHOfi peaynbT8T H8CTOSIW9H pa60Tbi COCTOIIT B TOM, 'ITO Bll9pBbie llaHa 

n:e saancsrwaSI OT TeOpiiH aoaMymeniifi u nparonn:aSI, no-BIIIIIIMOMy, npu acex anaiie

Jliirot KOHCTaHTbi CBSI3H cpOpMY11HpOBK8 peliSTTIIBHCTCKOH MOAenn KB8HTOBOH TeOpiiU IT011SI~ 

BeCbM8 cymeCTBeHHbiM MOMeHTOM, OCTBB119HHbiM 6ea paCCMOTPSHUH, SIB11SIEITCSI AOK8-

3BT911bCTBO Hliii IIpOBepKa cymeCTBOBSHHSI npellll011SraeMhlX pewenuA. 

AaTOp 6naronapen npocjl • .a.H. Bnoxun:ueay, axan. H.H. Boronro6oay, r.B. EljJII

MOBy, A.B. EcjlpeMOBy H axa~t. M.A. Mapxoay aa n:HTepec K pa6oTe, MHOrO'IIICneH

Hbie o6cyJKileHn:e II U9HHbi9 38Me't[8HIISI. 
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