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J13y'leHHe 8BTOMOI\8JlbHOI"'O ll0B81\8HHSI nonyHHKn!03HBHhiX 

pacnpeneneHHH M8TOI\OM peHOpM8JlH38UHOHHOH rpynllhl 

JlaH aHallH3 COOTHOilleHHSI ll01\06HSI 1\JlSI nonyHHKJl103HBHbJX MHOlK8CT

BeHHhiX peaKUHH C TO'IKH 3p8HHSI ero HenpOTHBOpe'IHBOCTH KBaHTOBOH 

reopHH nonH. JlnH aroro HcnonbaoaancSI Meron peHOpMrpynnhi, Korophili 

ll03BOJlS18T T8K)l<8 OUeHHB8Tb nonpBBKH K BBTOMOI\eJlbHOMy pellleHHIO 

a onpeneneHHhiX KHHeMaTH'IeCKHX o6nacr11x. YcraHaanHaaercSI caSI3b nony

'!eHHoro BBTOMOI\ellbHOI"'O pellleHHSI C 1\pyl"'HMH H3B8CTHhiMH M8CllJT86HbiMH 

CBOHCTBBMH. 06cyJKJl810TCSI ycnOBHSI npHMeHHMOCTH Cll8JlCTBHH HBHI\eHHhiX 

COOTHOilleHHH. 

Pa6ora Bh!UOJlHeHa B na6oparopHH reopeTH'IeCKOH <jJH3HKH OllSIM. 
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Investigation of the Automodel Behaviour of 
Semi-Inclusive Distributions by the 
Renormalization Group Method 

The similarity ratio for semi-inclusive multiple reac
tions has been analysed from the point of view of its 
consistency with the quantum field theory. For this 
purpose the renormalization group method has been used 
which allows also the corrections to the automodel solu
tion to be estimated in certain kinematic regions. The 
connection of the obtained automodel solution with other 
known scale properties has been determined. The condi -
tions of applicability of consequences of the ratios 
found are discussed. 

The investigation has been performed at the 
Laboratory of Theoretical Physics,JINR. 
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1. Ba>KHoe MecTo B cPH3HKe BbiCOKHx 3HepruB: npuua,IJ,

ne>KHT MaCWTa6HO- HHBapHaHTHbiM HnH aBTOMO,IJ,enbHbiM 

caoB:cTBaM xapaKTepucTHK B3aHMO,IJ,eHcTBHJI cPYH.IJ.aMeHTanb

HbiX ttaCTHll /l,2 /. 

B nocne,IJ,Hee apeMJI B cPH3HKe MHO>KeCTBeHHoro po>K,IJ,e

HHJI ttaCTHU npH BbiCOKHX 3HeprHJIX y,IJ,enJieTCJI 6onbWOe 

BHHMaHHe H3ytteHHIO MaCWTa6HO- HHBapHaHTHbiX 3aKOHOMep

HOCTeH ,IJ,nJI cetteHHH HHKni03HBHbiX H nonyHHKni03HBHbiX 

npoueccoa 13 - 7 ~ Hx ucnonb30Bauue npHBO.IJ.HT K pJI.D.Y cne,IJ,

CTBHH 0 BbiCOK03HepreTH'IeCKOM llOBe,IJ,eHHH cpe,IJ,HeH MHO

>KeCTBeHHOCTH / 5 /, KOppenJillHOHHbiX cPYHKllHH, 3aBHCHMOCTH 

cpe,IJ,HHX aCCOI.lHaTHBHbiX MHO>KeCTBeHHOCTeH OT nonepe'IHbiX 

H npo,IJ,onbHbiX KOMnoHeHT HMnynbca 17 I H .IJ.p. 

B pa6oTe 6y,IJ,eT npoaHanH3HpOBaHO COOTHOWeHHe llO,I\O· 

6HJI /5/ ,IJ,nJI nonyHHKni03HBHbiX MHO>KeCTBeHHbiX peaKllHH. 

B ttacTHOCTH, B paMKax MeTo,IJ,a peuopManu3aUHOHHOH rpyn

llbi /B, 9 / C HCllOnb30BaHHeM coo6pa>KeHHH YHHBepcanbHOCTH 

cetteHHH 16 / llOKa3aHO, 'ITO y,IJ,aeTCJI nonyttHTb aBTOMO,IJ,enb

HOe peweHHe lp (z J!.) ,Z :fl/<n(pJ">, Y.D.OBneTBOpJIIOillee COOTHO

weHHIO no,IJ,o6HJI ral. ITpH 3TOM oueHHBaiOTCJI nonpaBKH ua 

cnyttaH B03MO>KHOrO OTKnOHeHHJI OT aBTOMO,IJ,enbHOrO pe

>KHMa B onpe,IJ,eneHHbiX KHHeMaTH'IeCKHX o6naCTJIX. fiony

tteHHOe peWeHHe ll03BOnJieT ycTaHOBHTb COOTBeTCTBHe C 

3aBHCHMOCTbiO ,IJ,HcnepcHH D(p) oT aenuquubl HMnynbca Bbl

,IJ,eneHHOH qacTHllbl B peaKUHH a+b-+ c(p )+n + .... PaccMoT

peHhl TaK>Ke B03MO>KHble CBJI3H cPYHKllHH \{1 (z p) C MaCWTa6-

HbiMH cPYHKUHJIMH, onpe,IJ,eneHHbiMH B pa6oTaX 
13•4 / • H o6-

cy>K,IJ,aiOTCJI ycnOBHJI npHMeHHMOCTH nonyqeHHbiX COOTHO

WeHHH. 
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2 B 6 /5/ v v 

. pa OTe .D,nH Ce'leHHH llOnyHHKni03HBHbiX peaKQHH 
ab---c(p)+n 3_4_ + ... 6hmo npe.n.no)KeHo cne.n.yroll.lee aBTOMo

.n.enhuoe COOTHOWeHHe: 

(-->) dan/ dp / __. 
<n p > ------- = IJI( n <n(p)>) 

d -'>!d--> ' a; p /1/ 

dp ""d3 p/E. 

3TO COOTHOWeHHe nonyqeuo H3 Ofill.lHX C006pa)KeHHH lPH3H
'IeCKOrO no.n.o6HH II •21 H onpe.n.enHeT no cyru .n.ena uanuque 
KOppenHUHH Me)K.D,y MHO)KeCTBeHHOCTbiO peaKUHH H Benu
'IHHOH HMITynbca .D,eTeKTHpyeMOH 'laCTHIJ;bl. 3aKOHOMepHOCTb 
/1/ uaxo.n.HTCH B y.n.oaneraopurenhHOM cornacuu c 3Kcne
PHMeHTOM /IO,ll<orMeTHM, 'ITO npu nonyqeuuu /1/ HeHBHo 

npe.n.nonaranaCb HeKOTOpaH YHHBepcanbHOCTb COOTHOWeHHH, 

n 
Bblpa)KeHHaH B OTCYTCTBHH 3aBHCHMOCTH IJI (z p ) , Z p = ----

< n (p) > 
OT BHyTpeHHHX napaMeTpOB TeOpHH, TaKHX, HanpHMep, 
KaK Macca H KOHCTaHTa CB.H3H. 

llpu paccMorpeuuu Macwra6HbiX cooruoweuuH: KNO /J/ 

c npuaneqeuHeM coo6pa)KeHHH no.n.o6uoH: yuuaepcanLuo
CTH MHO)KeCTBeHHbiX Ce'leHHH fihinH nonyl.JeHbl HeKOTOpbie 
orpaHH'IeHHH Ha cpe.D,HHe MHO)KeCTBeHHOCTH H KOppenHUHOH-
Hhie lPYHKUHH nonyHHKni03HBHhiX peaKUHH ab -• c + n + ... ? / 

~l.'l . 
Mhl 6y.n.eM cne.n.oaaTb auanorHl.JHOMY Mero.n.y paccMoTpeHHH. 
C 3To8 uenhiO nony'IHM ceuqac ypaaueHHH Pr .n.nH HHKmo-
3HBHhlx, nonyHHKni03HBHbiX pacnpe.D,eneHHH H COOTBeTCT
BYIOII.lHX aCCOIJ;HaTHBHbiX MOMeHTOB.* 

PaccMoTpHM .n.nH npocTOThi cnyqau CKanHpuoro nonH 
c caMo.n.eH:cTBHeM*~ llonyuuKni03HBHOe pacnpe.n.eneuue 
dan I d p c o.n.uoH: Bhi.D,eneuuoH: qacruueH: B KOHe'IHOM 
COCTO.HHHH Bhlpa)KaeTCH cne.D,YIOII.lHM o6pa30M C llOMO~biO 
O.D,HO'IaCTH'IHO-npHBO.D,HMOH lPYHKUHH rpuua G 2 : 

n+ 

*llpuMeueuue Pr .n.nH H3y'leHHH aepoHruocreH: dJu3u
qecKux npou;eccoa anepBble paccMaTpHBanocb B pa6ore/l6/ 

**Mero.n. Pr B peuopMHpyeMhlx cKanHpHhlx reopu.Hx nonH 
.D,nH H3y'leHHH BbiCOK03HepreTHl.JeCKHX aCHMllTOTHK llpHMe
HHnCH B pafioTe /12/. 

4 

__. da 1 n-1 dp_' n-1 
F(n,ph ~ = -- f n -•- o(p +P -p- ~ p~ )>: 

dp (n-1)! i•l (2 77)3 I 2 i=l 1 

2 
x !G 2 (p p ,p ;p' , ... p' ; m(v),g(,d,,di 

n+ I 2 I n-1 · /2/ 

r.n.e dp =d3
p /E , E = yp2 +m 2 , ·11 - TOl.JKa uopMupoBKH, a 

m, B OTnH'IHe OT "3dJ<ileKTHBHOH MaCChi" m(ll ), - peanhHaH 

Mac ca. O.n.uol.JaCTH'IHO- npHBO.D,HMaH lPYHKUHH rpuua G n 

y.n.oaneraopHeT ypaBueuuro /eM. llpuAoJtCeHue/: 

I a ( a a n 
p.iij;+rf g)mam+f3(g)ag+2y(g)IGn(p2;m(v),g(f1) ,f1)= 0. /3/ 

D~ a a )a .. 
= /1- TJffi -- +{, -:-- H .D,eHCTBYH a,l am d g 

BBe.D.H o6o3Hal.feHHB 

oneparopoM D ua ypaBueuuH /2/, .n.nH nonyHHKmo3HBHbiX 
H HHKni03HBHbiX Cel.JeHHH nonyl.JHM COOTBeTCTBeHHO: 

D F ( n, p ) = y (n + 2) F (n, p ) /4/ 

fi F( p)"' y ( <n (J})> + 2) F( p), /5/ 

r .n.e aenH'IHHhi 

F(p)= ~ F{n,p) 
n>2 

~nF(n,p) 
..... n ----H <n(p) >'"" ~FCp) /6/ 

onpe.n.enHIOT HHKni03HBHOe Cel.feHHe H nepBbiH aCCOUHaTHB
HhiH MOMeHT, COOTBeTCTBeHHO. 

PaccMoTpHM noae.n.euue BhiCWHx MOMeHTOB nonyuuKnro-
3HBHhlx pacnpe.n.eneuuH: 

C ,. < n k (p) > .., j zk dz IJI ( z ), /7/ 
k ( ... ) k 0 p p p <n p > 
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r,IJ,e dJyHKU.HJI 'I' (zp) onpe,IJ,eneHa COOTHOIIICHHCM I 11. no 

aHanorHH c I 41 ,IJ,nH BenHtiHH 17 I c ytJ:eTOM 151 H I 61, nony

'IHM cne,IJ,yiOlll.ee ypaBHCHHe: 

DCksy<n(p)>{Ck+l -[1+k(C 2 -1)]Ck !. 181 

C ,IJ,pyroif CTOpOHhi, OTCYTCTBHe 3aBHCHMOCTH aBTOMO,IJ,enL

HhiX dJyHKI.J.HH IJI (zp) OT BHyTpeHHHX nap~MeTpOB TeOpHH 03-

HatJ:aeT ,IJ,nJI MOMCHTOB 17 I paBeHCTBO ock =0. 3TO, B CBOIO 

oqepe,IJ,h, llpHBO,IJ,HT K cne,IJ,yiOlli.CMY peKyppeHTHOMY COOT

HOIIICHHIO ,IJ,nJI MOMCHTOB C k 

Ck ""[1+(k-l)(C2 -1)]C k-I' 191 

H, pa3pelllaJI ero, 

1 1 c"=l(1+ -) ... Cl+(k-1)-) 
a a 

_!-_ = c2 -1 
a 

1101 

113 dJopMynLI I 101 c noMOlll.hiO o6paTHoro npeo6pa3oBaHHH 

K 171 
1 +ioo -n-1 

'l'(z )=- fdnz C 
P 2rri -ioo P n 

1111 

cne,IJ,yeT JIBHhiH BH,II, 3aBHCHMOCTH aBTOMO,IJ,enhHOH dJyHK

U.HH IJI ( Z ) p 
aa a-1 -az 

'l'(z )=--·Z e P. 
p r (a) p 

1121 

TaKHM o6pa3oM, ucnonL3YJI MeTo,IJ, Pr, y,IJ,aeTCJI HauTH 

qacrHLIH BH,IJ, aBTOMo,IJ,enLHhiX dJyHKU.HH 'l'(z ), y,IJ,oBneTBo

PHIOlli.HX MaCIIITa6HoMy cooTHOilleHHIO I 11. P 0TMeTHM, 'ITO 

npu nonytJ:eHHH 1121 ucnonh30BanocL nHillh npe,IJ,nonmKeHHe 

o6 yHHBepcanLHOCTH xapaKTepa 3aBHCHMOCTH nonyHHKni0-

3HBHhlX CC'ICHHH OT BHyTpeHHHX nepeMCHHhlX TeopHH. 3a

MCTHM, 'ITO paBeHCTBO 1101 COOTBCTCTByeT nHHCHHOH 3a-

6 

BHCHMOCTH ,IJ,HcnepcHH D(p) =v' <n2 ((i)> -<n(pJ >2 nonyHHKmo-

3HBHoro pacnpe,IJ,eneHHJI OT aCCOU.HaTHBHOH cpe,IJ,HeH MHO

)I(CCTBCHHOCTH 

Off>),., 1 <n(p)>. 1131 
y'a ' 

YtiTeM ceifqac B03MO)I(HOCTh OTKnoHeHHH d!YHKIIHH 'l'(zp) 
OT aBTOMO,IJ,enhHOrO ~OOTHOIIICHHJI /11, KOTOpoe, B006lll.e 

rOBOpll, He HCKJIIO'ICHO llpH KOHC'IHhiX 3HeprHHX HJIH B on

pe,IJ,eneHHhlX KHHeMaTH'ICCKHX o6naCTJIX 3HatJ:eHHH 

~ = (p II , p l ). IIpe,IJ,nonO)I(HM HCKOMoe OTKnoHeHHe B dJopMe 

(0) 1 (l) 
'I' (z ) ='I' (z ) + --_, 'I' (z ). 

P P <n(p)> P 

z =n/<n(p)>, 
I' 

CooTBeTCTBeHHO ( 
1

) 

(0) c k 
cl = c" + ---_,- , 

< n ( p )> 

r,IJ,e 

( 0) " ( 0) 
C = J z dz 111 (z ) 

k p p p 

C(l)=J z" dz 'l'(l)(z ). 
k p p p 

1141 

1151 

1161 

Tor,11,a H3 ypaBHeHHH l8lul9~ npo,IJ,enaB aHanorHtJ:Hhle 

Bhl'IHCneHHJI, nonytiHM 

(l) 1 1 k(k-1) (l) c" = 10 +-) ... o +(k-2)-)---C 
a a 2 2 

C
(l) 

1 . 
c =1+-+-:.2__. 

2 a <n(p)> 

/17/ 

7 



KaK H CJie,!J;OBaJIO O:>KH,!I;aTb, 3TO COOTHOIIIeHHe HJMeHHT 

JaKoB ,!I;Hcnepcuu, KOTOPLIH 6y,!J;eT OTJIH'IaTLCJI OT 1131 
Ha nOCTOJIHHbiH C,!J;BHr 

-> 1 -> 
D(p), -=-<n(p)> -b 

ya 
1181 

d~) ,.-2 bl v --;-_ 

JaMeTHM, 'ITO ~OpMyJia 1181 JIBJIJieTCJI aHaJIOrOM COOTHO

IIIeHHJI I 131 D =An- B' noJiy'leHHOro ,!J;JIJI nOJIHbiX cpe,!I;HHX 

MHO:>KeCTBeHHOCTeH. llpH ,!J;OCTaTO'IHO 60JibliiHX JHa'leHHJIX 

<n(p )> B 1181 nOCTOJIHHbiM 'IJieHOM b MO:>KHO npeHe6pe'lb, 

Tor ,!J;a Bblpa:>KeHHe I 181 nepexo,!J;HT s JIHHeHHLIH JaKoB I 131. 
C noMOI.QLIO cooTHOIIIeHHJI I 17 I, aHanorH'IHO nocTpoeHHIO 

(0) (I) 
~YHKUHH 1P (z ), noJiy'IHM JIBHOe Bblpa:>KeHHe ,!J;JIH IJI (z p) . 
0KOH'IaTeJibHO p ,!J;JIJI aBTOMO,!J;eJILHOH ~YHKUHH IJI(zp) C yqe

TOM OTKJIOHJIIOI.QHX nonpaBOK noJiy'IHM 

a 1 -az a a- e 
IJI(zp)= r(a)z 

11 1 }c
0

> 
+ --- 2 <n(p )> --2- ( zp-2 + a-1 )l az 

p 

(I ) b I ·- I (-> ) c ,_2,ya' z sn<np >. 
2 p 

1191 

HanoMHHM, 'ITO 3Ha'leHHJI Ko3cixPHUHeHTOB a, b onpe,!l;eJIJIIOT

CJI HJ ~opMyJILI 1181 ,!J;JIJI ,!J;HcnepcHH D(p), TaK 'ITO 1191 
He CO,!J;ep:>KHT CB060,!J;HbiX napaMeTpOB npH HaJIH'IHH 3KCnepH

MeHTaJibHbiX ,!J;aHHbiX ,!J;JIJI nocJie,!I;HeH BeJIH'IHHbl B JaBHCHMO

CTH OT BeJIH'IHHbl p. B 3TOH CBJIJH He06XO,!J;HMO JaMeTHTb, 

'ITO e,!J;HHCTBeHHbiH 3KCnepHMeHTaJibHbiH MaTepHaJI /14/ CO

,!J;ep:>KHT O'leHb 60JibliiHe OIIIH6KH, XOTJI H ,!J;aeT B03MO:>KHOCTb 

c,!J;eJiaTL JaKJIIO'IeHHe Ka'lecTBeHHoro xapaKTepa o HaJIH'IHH 

TaKoil JaBHCHMOCTH D =D( p)loT HHTepsana seJIH'IHHbl p 1. 
)Kena TeJibHbl 6biJIH 6LI 3KCnepHMeHTLI no H3MepeHHIO ,!I;HC

nepCHH KaK ~YHKUHH HMnyJILCa p ,!J;eTeKTHpyeMOB HHKJIIO

JHBHbiM o6pa30M 'laCTHUbl. 

8 

\J 
1 

~ 

3. YcTaHOBHM ceH:qac CBJI3L Me:>K,!J;y asToMo,!J;eJILHOH 

~YHKUHeH: IJI ( z.P ), y,!J;OBJieTBOPJIIOIUeil I 11, H cooTBeTCTByiO

meH: ~YHKUHeH 3aKOHa DO,!J;06HJI Ce'leHHH MHO:>KeCTBeHHbiX 

pacnpe,!J;eJieHHii KNO /3/ 
a 

<n> -l!... = IJI ( z ) , z ~ n I <n > , 
a 1201 

r,!J;e an - TononoruqecKoe ce'leHHe,<n>- nonHaJI cpe,!J;HJIJI 

MHO:>KeCTBeHHOCTL 3apJI:>KeHHLIX qacTHU. MeTO,!I; nocTpoeHHJI 

seJIH'IHH IJI (z P ) I 121, I 19 I, paccMoTpeHHbiH Bhlille, aHano

rH'IeH MeTo,!J;y, npe,!J;JIO:>KeHHOMY B pa6oTax 16 1. HaKoHeu, 

06pamaeT Ha ce6JI BHHMaHHe COBna,!J;eHHe B noJiy'leHHbiX 

peliieHHJIX ~YHKUHOHaJibHOH 3aBHCHMOCTH lp OT Z H Z p 

nepeMeHHbiX. llOCTapaeMCJI ycTaHOBHTb 06I.Qyl0 CBJI3b Ta

KOrO po,!l;a Me:>K,!J;Y IJI ( Z) H IJI (z ), He npHBJieKaJI Ha nOMOI.Qb 
p 

apryMeHTLI MeTo,!J;a Pr. 
lf3 npaBHJia CYMM ,!J;JIJI noJiyHHKJII03HBHbiX Ce'leHHH 

f 
da d __. __ n_ p zna 

dp--> n 
1211 

cne,!J;yeT 

f'JI(z) 1 kdp .... =E-aiJf(z), 
P < n(p) > d p < n > 

1221 

r,!J;e 

zp = n I< n (p ) > , z = n/ <n > 

H ~YHKUHH, Y,!J;OBJieTBOp.IIIOIUHe 111 H 1201, OTJIH'IalOTCJI HH

,!J;eKCaMH nepeMeHHOH Z • 

Y,!J;06HO nepeHTH K MOMeHTaM COOTBeTCTBYIOI.QHX pacnpe

,!J;eJieHHH C m H Cm·: 

oo m 
C "" f dz z IJI (z ) 

m 0 p p p 
00 

C = f dzz'"'IJI (z). 
m 0 

1231 

CocTaBHM Bblpa:>KeHue 1231, HHTerpupyJI 1221 no nepeMeH

HoH: 

{dz•zm JdpiJI(zp)--1 - d~ =a {dz zm+~(z). 
0 <n(p)> dp 0 

1241 

9 



MeHJIJI nOflJI,l],OK H nepexo.n.JI K nepeMeHHOH 

n n <n(p)> --> .... 
Z=- =--:;- =Z •a(p), a(p)= 

< n > <n(p )> < n > P 

z 
p --> 

:Cn(p)> 

<n> 

HMeeM 

r d 
~ m+l ( >) 1 du ~ m . p a p ----;-- --.- J dz z 'V ( z ) = 

<n (p)> dp o fl P P 

·c (1 f dz z"'+ 1 11' ( z). 
H 

Y'-IHTbJBaJI Tenepb onpe.n.eneHHJI /23/, nony'-IHM 

r.n.e 

c -. a"'~· C 
mt I m 

1 . m 
"a " 

. .· n (p) > m d a ~• 
I ( --------- ) --- d P 

< n >u ·:n·· dp 

/25/ 

/26/ 

<l>opMYJibl /24/ H /26/ 
CBJ13b Me~.n.y ~YHKUHJIMH 

no.n.o6HJI /1/. 

ycTaHaBJIHBaiOT B 06ll(eM BH,l],e 
KNO /20/ H 'V(z ) COOTHOllleHHJI 

p 

PaccMoTpHM npu6nu~eHHWH cJiy'-laH, Kor.n.a oeJIH'-IHHa 
a(p) He JaBHCHT OT HMnynbca. TaKoe npu6nu~eHHe oT
oe'-laeT OTCYTCTBHIO KOppeJIJIUHH Me~.n.y 3Ha'-leHHeM MHO-

u --> u 

~eCTBeHHOCTH 0 H BeJIH'-IHHOH HMnyJibCa p Bbi,l],eJieHHOH 

'-lacTuuw. B 3TOM cny'-lae H3 /22/ nony'-IHM 

-1- 'V (z )<n>~.!!.. '11 (z) 
<n(p)> P P <n> 

HJIH, T.K. 
-+ 

a=a(p), z = n n p --+ =a• -, 
<n(p)> <n> 

HCKOMaJI CBJI3b CBe,l],eTCJI K CJie,l1,yiOIUeMy BH.l1.Y 

10 

a- 1 '1' (a·1z)=z'V(z), 
p 

/27/ 

1 

! 

a ~OpMyJia /26/ npHMeT BH,l], 

m 
cm+l =a em 0 /28/ 

llO,l],'-lepKHeM, '-ITO COrJiaCHO nony'-leHHOH CBJI3H /~6/, H3 
Tpe6oBaHHJI YHHBepcaJibHOCTH ,l],JIJI ~YHKUHH KNO 161oc m= 0 
~e CJie,l],yeT, B006me rOBOflJI, COOTBeTCTBYIOIUee CBOHCTBO 
DC m =0 ,l],JIJI ~YHKUHH 'V P ( z P ) H Hao6opoT. 3TH ycnoBHJI 
COrnacyiOTCJI ,l],pyr C ,I1,pyrOM, TOJibKO eCJIH MOMeHTbl <a"'> 
He 3aBHCJIT OT BHyTpeHHHX napaMeTpOB TeOpHH, T .e. 
0 <am> = 0. 0TMeTHM, '-ITO COOTBeTCTBYIOU(He BeJIH'-IHHbl 
MoryT, ooo6me rooopJI, JaouceTb onpe.n.eneuuwM o6pa30M 
OT T .H. HHBapHaHTHOrO 3apJI,I1,a g/12/ '~ KOTOpbiH, no onpe
,l],eJieHHIO, y.n.ooneToopJieT ypaoueHHIO D g =0. 

4. B pa6oTe 141 6bmo npe.n.no~eHo cne.n.y10mee Macuna6-
uoe COOTHOllleHHe ,l],JIJI nonyHHKJ1103HBHbiX Ce'-leHHH 

_1_ • -~-n - = ___ 1 -- . <I> ( ~ !__:.___) 
nan dplldp+ <pll ~<pJ.>n <pll>n' <pJ.>n ' 

/29/ 

H3 KOToporo, B '-laCTHOCTH, cne.n.yeT MaCIIITa6uoe nooe.n.euue 
B oT.n.enhHOCTH no nepeMeHHbiM Pi! u p ..1. 06paTHM BHHMa
uue ua To, '-ITO nooe.n.euue /29/ He JIBJIJieTCJI He3aBHCHMhiM, 
a Mo~eT 6biTb nony'-leHo H3 cooTHOIIIeHHJI no.n.o6uJI I 1/. 
lloKa~eM 3TO ua npocToM npuMepe/15( PaccMOTPHM KHHe
MaTH'-lecKyiO 06JiaCTb BbiCOKHX 3HeprHH H orpaHH'-leHHbiX 
nonepe'-IH~IX HMnyJihCOB pi I>> p J. , m , S --> oo , TaK '-ITO 

E ./-->2 2 
= v P +m --> IP 11 I~ 113 npaouna cyMM ,l],JIJI ce'-leHHH ncnyuuKmo-

3HBHhiX peaKU'IiH 
. da --> -
f~Edp =vs a op n 

B 3TOM cny'-lae cne.n.yeT, '-ITo <p11 >=ys/n uno <x>n=2/n, 
X =2pll /ys.Tor.n.a H3 /29/ ,l],JIJI HHBapJtaHTHOrO Ce'-leHHJI nony
'-IHM 

E dan :na ~<1>(~). 
dp n 2 2 

II 
/30/ 
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C ~pyroH CTOpOHhl, 83 COOTHOWeHHB /1/ ~nx npo~OnhHOH 
COCTaBnXIOIUeH HMnynhCa 

dan 1 da 
d~-= <n(x); dx. /31/ 

Ecnu npe~nono:>KHTh, qTo B paccMaTpusaeMoii o6nacTH 
nonyHHKni03HBHOe ceqeuue o6na~aeT nose~euueM dan /dx-e·n~ 
TO npu Manwx x, swqucnxx 3Haqeuux HHKni03HBHoro ce
qeuux, MHO:>KecTseuuoro pacnpe~eneuux an H accou.ua
THBHOH cpe.n.ueii MHO:>KeCTBeHHOCTH, nonyqHM 83 /31/ H 

/30/ 

IJI ( ) nx n x 
nx ~- <1> ( --) 2 2 . /32/ 

Oocne~uee cooTuoweuue ycTauasnusaeT B qacTHMX npe~
nono:>KeHHJIX CBJ13b Me:>K~y MaCWTa6HMMH $yHKIJ.HXMH, on
pe~eneHHbiMH /1/ H /29/. 

llPHJIO)J(EHHE 

Bwse~eM ypasueuus Pr. )J.nx KOHKpeTHOCTH paccMoTpHM 
Mo~enb ' 4 • HenepeuopMHposauuwii narpau:>Kuau HMeeT 

BH~ 
2 

1 11 mn 2 go 4 fl = --a ¢ a ¢ - ~ ¢ (x)- --¢ (x). 
2 J1 0 0 2 0 4! 0 

Bse~eM nepeuopMHposauuwe senuquuw 

12 

cf>(x)=z-112.¢ (x) 
0 

g =l z -I g 
g 0 

m 2 =ZZ-l m 2 
m 0 

<l»yphe- o6pa3 $yHKU.BH rpuua 
(N) 

G (x
1 

•.. x
0 

):<01T,(x 1 ) ... ,(x
0

)10> 

/0.1/ 

/0.2/ 

CBB3MBaeTCH C BepWHHHOH $yHKU.HeH cne~YIOIIJ.HM o6pa30M: 

(N) n (2) 2 (N) r {p
1 
... p hll G (p.) G (p ... p ) , 

n isl 1 1 n 
( l pi =0). /0.3/ 

OepeHOpMHpOBaHHaH BepWHHHaX $yHKU.HX CBB3aHa C He
nepeuopMHposauuoii no $opMyne 

(N) N/2 (N) 
1 (pi,m,g, 11 )~z(m 0 ,A0 ,11 ) 1

0 
(pi ,m

0
,g

0
). /0.4/ 

)J.H~epeHI.I,Hpyx /0.4/ no TOqKe HOpMHpOBKH J1, nonyqHM 

I a (g) a a N <N> J.La;+f3 ag-+7J(g)mam -2y!1 (pi,m(J.L),g(J.L),J.L),.,O.;o.s; 

113 /0.3/ u /0.5/ cne~yeT 
a · a a N (Nl 

lJ.L all +f3(g)ag+7J(g)m am +yY !G (pi ,m(J.L),g(J.L), J1 )=0. /0.6/ 

I13 paccMoTpeuux cKeneTuoro pa3no:>KeHHH nerKo ysu.n.eTb, 
qTO O~HoqacTHqHO npHBO~HMaH $yHKI.I,HH rpuua TaK:>Ke Y~OB· 
lleTBOpHeT ypaBHeHHIO /0.6/ / 17 I 
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