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1. 8 a e .a e H H e 

PeHopManHaauHOHHaSI rpynna 6bma npHMeHeHa .anSI Hccr.e.aoaaHHH acHMIITOTH".e-

/1/ 
CKOrO noae,aeHHSI p83Hb!X !JlyHKUHli rpi{Ha B MHOrO'IHCneHHbiX pa6oTaX (eM. 1 r.ae 

UHTHpOBaHa npe.Obi.Oyll.laH nHTepaTypa). npH STOM, peweHHe ypaBHeHHli peHopManHatl

UHOHHOH rpyniibl !JJHKCHpOBaHO C IIOMOll.{biO HeKOTOporo "npHHUHIIa COOTBeTCTBHSI" 1 T.e. 

Bb!6paHO TO peweHHe, KOTOpOe IIpH MSIIbiX 3H8'1eHHHX KOHCTSHTbl CBSI3H IIepeXO.OHT B 

peaynbTaTbl TeOpHH B03Myll.leHHil:o 

8 HaCTOHI.lleil: pa6oTe Mbl CHOBS HCCne.ayeM aCHMIITOTHKy aepWHHHOli '18CTH IIpll 

HeCKOIIbKO HHbiX rrpe,aiiOIIO)KeHHHX1 a HMeHHo: IIOTpe6yeM COOTBeTCTBHSI C TeOpHeli aoa

Myll.leHHli nHWb npH MaiiblX 3Ha'leHHHX HHBapHaHTHOil: nepe,aaqH HMIIyiibCS1 a npH 60nb

WHX 3Ha'leHHHX ee Mbl IIOTpe6yeM orpaHH'IeHHOCTH IIOCTOHHHbiX rrepeHOPMHpOBKH BOIIHO

BbiX !JlyHKUHli. ¢H3H'IeCKH STO MOTHBHpyeTCH TeM 06CTOHTeiibCTBOM 1 'ITO B IIOCne.aHee 

apeMH, ncnonb3ySI cneKTpanbHbie npe.acTaaneHHH npocTeil:wnx ¢yHKUHli rpHHa, y.aanocb 

IIOCTpOHTb MO,aenH TeOpHH IIOIISI C KOHe'IHblMH IIOCTOSIHHblMH nepeHOpMHpOBKR- (eM. Harr

pHMe/21 ). 

Mo)KHO .ayMaTb1 'ITO no.ao6Hbie Mo.aenH ny'lwe onHCbiBSIOT noae.aeHHe ¢yHKUHil: 

rpHHa, 'leM 06bi'IH8H TeopHSI B03MyWeHHil: 0 J..1TaK, IIO HaWeMy MHeHHI0 1 HHTepeCHO HC-

cne.aoaaTb H .apyrne cne.acTBHH, BbiTeKaromne oTcro.aa. 

2. PeweHHe ypaaHeHHli peHopManHaauHOHHoli rpyrrrrbl 

BoabMeM .anSI orrpe.aeneHHOCTH HeliTpanbHyro, rrcea.aocKanHpHyro MeaoHHyro Teo

pHro, H paCCMOTpHM IIHOH-HYKIIOHHYIO aepWHHYo 0603Ha'IHM 'leTbipexMepHbie HMIIYIIbCbl. 

Me30H8 H HyKIIOHOB 'lepe3 q, p, p - COOTBeTCTBeHHO. B .aaiibHeliWeM s!Jl!JleKT He-

nocpe,aCTBeHHOrO IIHOH-IIHOHHOrO B3aHMO.aeliCTBHH Y'IHTblBaTb He 6y.aeM; MO)KHO IIOKa-

38Tb0 'ITO OHO MeHHeT IIHWb 3HaqeHHH IIOCTOSIHHbiX B KOHe'IHOM peayiibTaTe 1 a He BIIHSI· • 

eT Ha CTpyKTypy aCHMIITOTH'IeCKOrO peWeHHSI ypaaHeHHlio 

npH !JJH3H'IeCKHX 3HaqeHHSIX HMIIyiibCOB 1 Mbl HMeeM: 

~ H M MaCCbl Me3oHa H HyKIIOHS 1 COOTBeTCTBeHHOo 

r.ae 

J..1a coo6pa*eHHli HHBapHaHTHOCTH cne.ayeT, 'ITO rrpH p 2 = p' 2 = M 2 
aepwHHHyro 

qaCTb MO)KHO IIHCSTb TaK: 
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BsP.llPM 6e3p83MepHbie nepeMeHHbJe: 

2 2 2 2 2/ 2 z = q !X , u = M !X , v = J.L ~ , 

r.ae A - HeKOTOpbiH HOpMHpOBO'lliblH HMnynbC 1 If ).
2 

< 9J.L
2 

Tor.na nony'lHM lPYHKUIIOH8nbHOe ypasHeHHe .ans r B cne.ayiOweA <PopMe 

/1/ 
(eM. ): 

~~ v; ,!! 2 1 _ ~z- 1 r(z, u, v; q
2 J x 

a z (1) 

2 2 2 2]' 
X [ L r ( e, _y , ..L ; [ r ( z, u, v; g ) ] z z g ) i: l . ae z z 2 3 \,= 

npa Bb!BO.lle ypasHeHHH ( 1) Mbl HCnOnb30B8.nH ycnoslfe HOpMHpOBKH: 

r r 1 , u, v, g2 J = 1 ; 

Z II Z - fiOCTOHHHbJe nepeHOpMHpOBKH nponaraTopa HyKnOH8. H Me30H8 COOTBeTCTB&HHO• 

2 8 /1/ 
0HH Bbipa)KaiOTCH qepe3 nponaraTopbi o6bi'lHbiM o6pasoM • 

npH q:.. oo 

z -+ 
2 

z -+ 
8 

Z = lirr S: ( ql_ , 
2 q-+00 s (q) 

c 

Z
8 

= tilf' ~: 0i2_ 
q ->00 '\ ( q) 

npe.aenbl. no npe.ano:~KeHHIOo KOHe'lHblo no TeopeMe neMaHa, CHM8H3HK8., UHMMep-

/3/ r 2 M8HH8 
1 

( Z, U, v; g ) -+ 0 npH Z -> oo 0 no9TOMY 8CHMllTOTH'leCKOe pewe-

HHe ypaBHeHHH nony'lHM
1 

eCnH pa3nO:IKHM Bbip8:1KeHHe ( 1 ) t CTOHlllee B KB8.llp8THblX 

2 2 
CK06KaX, llO g "' [ r ( z, U, V, g 2 ) ] Z 2 Z g 2• ( 3aMeTHM 1 'ITO 9TO pa3nO:IKeHHe He 

I 2 8 

38.BHCHT OT CXOp.HMOCTH ps.aa TeOpHH B03MyWeHHH npll lP113H'leCKOM 3H8'leHHII KOHCTaH-

Tbl CB51311) •. 

TaKHM o6pasoM 1 nony'lHM: 

...arc~L-1;_~ 
a z 

-1· 2 2 2 s 
.. Z g Z Z ( r ( z, U, Vj g· ) ) X 

2 3 

x £ J_ 1 a. _I!_. '::...) lr=l· 
a~ z z > 

f 

(2} 

ae 

88 
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f ( e, ~ __!_ ) - BKnBLl HenpHBOLlHMOi!: B9pWHHHOH LlHBrpaMMbi z z TpeTbero llOpSILlKB, 

llpH He<f:>H3H'leCKHX "MBCCBX' HyKnOHB H Me30Ha: U/Z I V/Z COOTBeTCTBeHH0
0 

nerKO ll0K838Tb, 'ITO 

lim 
Z-> oo 

a 1 rt,-;. -;-J 
a~ ( 4rr )2 

-1 (3) 

ecnH He Y'~HThiBBTb npHMoro nHoH-nHOHHoro B38HMOLlei!:cTBHH. ( Y'leT nocneLlHero 

MeHHeT nHWb 3HB'leHHe llOCTOSIHHOi!:• CTOHWei!: Cnpasa B ypaBHeHHH (3) ). 

J.1cnonb3yH (2) H (3), nonyYIHM 8CHMllTOTH'leCKOe peWeHHe <f:>yHKUHOHanbHOro 

ypaBHeHHSI ( l): 

-If. 
Z 2 2~ g f'(q 2,M2 ,/L2;g 2 ) .. rr8!f.(log q2j • 

(q2-+oo) (4) 

BenH'lHHa 
CBSI38H8 C BCHMfiTOTH'leCKHM 3HB'l9HHeM 

CneLlyiOWero HHB8pH8HTa peHOpManH38UHOHHOi!: rpynnbi: 

~(p')yau(pJF(q2J=U(p'Jy.U(p)f'(q2)( i\'.,(q2J J~ (SJ 

u 1\.,(lJ 
rLle u(p), U(p) 

H ToLlo HBnSIIOTCSI HenepeHOpMHpOBBHHblMH H nepeHOpMHpOBBHHbl-

MH BOnHOBbiMH <f:>yHKUHSIMH HYKnOHBo 

BHLlHo, 'ITO F ( q 
2
) - nHOHHhii!: ¢opM¢BKTop HyKnoHa. CpaBHHBBH BbipB:lKeHHH 

(4) H (5), nony'lHM: 

F ( cf)"" 0 (log q 2)"lfl ) 

(q2->oo) • 

J.13 <f:>opMyn ( 4) - ( 6) BHLlHO, 'ITO nonyYieHHBSI HBMH 8CHMfiTOTHK8 tPOpM-tP8KTOp8 

He 38BHCHT OT KOHCT8HTbl CBSI311: fiHOH-HyKnOHHOrO B38HMOLleltcTBHSio 3To YK83hiBBeT 

Ha TO, 'ITO Ll8:lK9 B npeLlfiOnO:lKeHHH paanO:lKHMOCTH B CTeneHHOft pS!Ll npH MBnblX 

qlf~"l) nonyYIHM CHHrynHpHOe fiO g
2 

peweHHe B 8CHMfiTOTHKe. 38M9THM ewe, 'ITO 

H8We npeLlnOnO:lK9HBe 0 KOHe'lHOCTII: Z H Z S B M930HHOll: TeOpHH He npOTHBOpe-
/4/ 2 

'lHT peaynbTBTBM LfenneHB • Jleli:CTBHTenbH0 0 y HBC, KBK nerKO BHLl9Tb
0 

Z
1 
= oo·. 
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B KaaHTOBOi!. aneKTpo.aHH8MHKe uMeeTCSI Bcero 
.aBe KOHCTaHTbl nepeHOpMHpOBKH 

Z H Z 
2 8 ( ua-aa TO>K.aecTB8 Bap.aa), TaK qTo Hame npe.anono>KeHHe o KOHe'iHOCTH 

He Mo>KeT 6biTb Henocpe.acTBeHHO conocTaBneHo c peaynbTaTaMH l.{enneHa. 

XoTenocb 6bi ewe aaMeTHTb, qTo, cornacHo HaLUHM peaynbTaTaM, F (q
2
)cTpeMHT

cSI K Hymo oqeHb Me.aneHHO. Ecna no.ao6Hoe noBe.aeHue nonyquTCSI, HanpHMep, H .anSI 

sneJtTpoMarHHTHbiX ct>opMcP8KTopoB HyKnoHa, TO 6y .aeT oqeHb TPY .aHo c.aen8Tb aaKmoqe

HHe o cTpeMneHHH K Hymo sKcnepHMeHTanbHO H3MepeHHb!X ct>opM-cP8KTopos. 

AsTop c'iHT8eT npHSITHbiM .aonroM Bbip83HTb CBOIO 6n8ro.aapHOCTb npoct>eccopy 

J1.V1. SnoxHHuesy 38 ueHHbie 38Me'i8HHSI. 
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