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PaJliOlliKHR A.B. P2 - 10564 

PolKnenae MaCCKBHhiX nenTOHHhrx nap H acnMnTOTK'IeCKH 

CB060JlHhle KanH6pOBO'IHhre TeOpHH 

noKa38HO, 'ITO norapHtjJMR'IeCKHe nonpBBKH, o6ycnoaneHHble BCHMllTQ

TH'IeCKOli CB060JlOli, npHBOJlHT K MOJlHtjJHUHpOBBHHOli 4lop11.1yne llpenna-s:Jna, 

B paMKaX nea6eneabrX Kann6poao'IHhrX TeopHii pacc'IHTBHO pacnpenenenne 

nenTOHHhrX nap a o6naCTH 6onbUIHX nonepe<~HblX HMnynbcoa napi.r, o6ycnoa

neHnoe MeXaHH3M8MH He Jlpenn-HHOBCKOrO THlla, 

Pa6oTa BhrnonHeHa B .11a6opaTopHH TeopeTR'IecKoii tj!H3HKH OH.fHl. 

fipeDpJIBT Ofi1oeJIIIBeBBOrO BBCTBTyT& uepawz BCCJieJlO .... I . _ny6B& 1977 

Radyushkin A.V. 

Massive Lepton Pair Production and 
Asymptotically Free Gauge Theories 

P2 - 10564 

Logarithmic corrections due to asymptotic freedom 
are shovn to lead to a modified Drell-Yan expression. 
The production of ~-pairs with high Q,due to a non-Drell
Yan mechanisms is calculated in an asymptotically free 
non-Abelian gauge theory. 

The investigation has been performed at the 
Laboratory of Theoretical Physics, JINR. 
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Hea6eneBhl Kanu6poBO'IHhle TeopHH /HAKT I, no)l(anyB:, 

CTanH OCHOBHbiM cpe,D;CTBOM BbiBCHeHHB ,D;HHaMHKH CHnbHbiX 

B3aHMO,D;eBCTBHB /I/, C HaH60nbWHM ycneXOM OHH 6blnH 

npHMeHeHhl K uccne,D;oaaHHIO npo~eccoa rny6oKoHeynpyroro 

pacceBHHB. XapaKTepHoB: qepToB: npHMeHBeMoro npu 3TOM 

aHanH3a BBnBeTCB HCllOnb30BaHHe BHnbCOHOBCKOrO pa3no

)l(eHHB npOH3Be,D;eHHB onepaTOpOB Ha CBeTOBOM KOHyce H 

MeTO,D;OB peHOpManH3a~HOHHOB rpynnbi /1/,Ho onepaTOpHble 

pa3nO)I(eHHB npaKTH'IeCKH 6ecnone3Hbi, KOr,D;a paccMaTpHaa

IOTCB npo~eCCbl, aCHMllTOTHKa KOTOpbiX He onpe,D;enB:eTCB 

Be,D;y~eB CHHrynBpHOCTblO Ha CBeTOBOM KOHyCe. HaH6onee 

HHTepeCHhiM cpe.IJ;H TaKHX npo~eccoa BBnBeTcB npo~ecc 

pp .... 11 + 11 -X npu BhiCOKHX 3HeprHBX H 6onbWHX 3Ha'leHHBX 

Macchi 11 11 - napbl, To ecTb B o6nacTH 8, Q 2 .... oo , r == Q2 I 8 -

~HKCHpOBaHO, B O'ieBH,D;HbiX CTaH,D;apTHbiX 0603Ha'leHHBX. 

I.J,enbiO ,D;aHHOB 3aNeTKH BBnBeTCB HCCne,D;OBaHHe TOrO, 

'ITO npe,D;CKa3biBaiOT aCHMllTOTH'ieCKH CB060,D;Hble TeOpHH 

OTHOCHTenbHO :noro npo~ecca. liy,D;eT, B 'laCTHOCTH, llOKa-

3aHO, 'ITO pe3yt:bTaTbl Ka'leCTBeHHOrO aHanH3a, BblllOnHeH

HOrO KoryTOM 
2
/,H O~eHKH llonKHHrXOpHa/3/ , OCHOBaHHbie 

Ha paCCMOTpeHHH ynpOI.QeHHOB MO,D;enH, C HeKOTOpbiMH 

OrOBOpKaMH MOryT C'IHTaTbCB onpaB,D;aHHbiMH C TO'IKH 3pe

HHB HAKT. 

llocKonbKY onepaTopHI.re pa3nO)I(eHHB B npocTeB:weB: 

~OpMe He llpHMeHHMbl K paccMa TpHBaeMOMY npo~eccy, He

o6XO,D;HM HHOB llO,D;XO,D;. no CYTH ,D;ena, onepaTOpHble pa3no

)l(eHHB H peHOpMrpynna ,D;aiOT HaM MeTO,D; CYMMHpOBaHHB 

aCHMllTOTHK ~eBHMaHOBCKHX ,D;HarpaMM B TeOpHH B03My~e
HHB:. Mhl 6y.IJ;eM ucnonb30BaTb .zwyroB: MeTo.IJ; cyMMHpoaa

HHB / 4/ /.IJ;HarpaMMHbiB llO,D;XO,D;/S/ /, KOTOpbiH 3KBHBaneHTeH 

llO,D;XO.IJ;y, OCHOBaHHOMY Ha BHnbCOHOBCKHX pa3nO)I(eHHBX, 
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KOr~a HCnOnb30BaHHe nocne~HHX B03MO~HO, HO o6na~aeT 
6onee UiapoKo:H o6nacTLIO npaMeHHMOCTH. l.JTo6LI npo
~eMoHcTpapoaaTL 3TO, paCCMOTpHM CTpyKTYPHYIO ~YHKUHIO 
rny6oKoHeynpyroro pacce.RHH.R W (P, q) B cKan.Rpuo:H Teo
paR. Oua HMeeT cne~yroiUee a -npe~cTaaneuae I 4- 61 : 

q
2 A

2 
(a)+ sA_ (a) 

ii---~L + l(a,m2l I 
DO II daa D (a) 

W(P,q)=Disc ~ H(g) I _a __ e 
s Allar p-. o D 2 (a) 

I a 
/1/ 

AcaMnTOTH'IecKoe noae~euae ~YHKUHH W onpe~en.ReT
C.R o6naCTLJO HHTerpapoaaHH.R no a- napaMeTpaM, B KOTopo:H 
O~HoapeMeHHO A 

2 
(a)/D (a) "'0 H A_ (a)/D (a) "' 0 . CTpyK

Typua.R ~YHK~H! q W<P 1,P2 ,Q>~n.R cKan.Rpuoro auanora npo
uecca pp-> 11 11 X TaK~e MO~eT 6h1Th Janacaua B a -npe~-

CTaBneHHH: 

W(P 
1 
,P

2 
,Q) =Discs 

00 DO II da a 
~ H(g) I _a __ e 

sA (a) 
il--=--- -D(a) -a}'s+l(a,m2ll 

J_(Marp. 0 rna) 
lb /2/ 

lloae~euae npa 6onLUIHX s, Q 2 onpe~en.ReTC.R o6nacTLJO, 
r~e a

1
"' 0, A_ (a)/D(a) .. O. 113 npe~cTaaneHHii /1/ a /2/ .RCHO, 

'ITO B ~HarpaMMHOM llO,II.XO~e HeT HHKaKOB pa3HHUbl Me~y 
accne~oaaHHBMH acaMnToTHKH 3THX ~ayx npoueccoa. Pa3-
no~euae B p.11~ Bblpa~eHH.R exp I isA (a)/D(a) I aHanorH'I
HO BHilbCOHOBCKOMY pa3ilO:>KeHHIO. jaTeM He06XO~HMO 83" 
Bne'Ib BKna~, KOTOpblii .RBn.ReTC.II nH~HPYIOIUBM npH Q 

2 
-> oo, 

3TO nerKO OCyiUeCTBn.ReTCR C llOMOIUblO npeo6pa30BaHH.II 

MennaHa: 

4 

+ 2 ioo 2. f • djdf + 
T (Q ,s)= I (Q) s 1 1(-j>r(---£)--<1> (j,£,m 

-ioo (2rri)2 

1 
irrj 

)~ 2 -

+ 2 oo 11 daa f A_(a) i iHa m 2l 
<I> (j,f,m )= ~ H(g) I ~(ia1 ) 0---) e ' 

AMarp. o D (a) D(a) 
lb 

/3/ 

/4/ 

.. 

"' 

r~e W=DiscT+, a T±<Q
2
,sl=(T<Q

2
,s)±T<Q 2,-s))/2. AcaMn

TOTHKa no Q2 ~aeTC.II CaMOH npaBOH CHHryn.RpHOCTbiO no 
J= f + j. ,lJ;n.R n1060H 3a~aHHOH ~HarpaMMbl TaKOBa.R .RBn.ReTC.R 
CYMMOH noniOCOB ~ C n (J + 1) -n B CKan.RpHOH TeOpHH THna 3 - -n 
¢ H ~ C n J B norapa~MH'IeCKHX TeopaJix THna HAKT. 
CyiUeCTBYIOT o?fJ~eneHHhle ~oo:uoUieHHJI Me~y K03~H
uaeuTaMa C n , a npocTeHUIHH BH~ nonyqaeTcJI nocne 
cyMMHpoaaHH.R no seeM ~aiOIUHM BKna~ ~aarpaMMaM. P_e
JynLTaT CYMMHpOBaHH.R B norapH~MH'IeCKOH TeOpHH HMeeT 
cne~YIOIUHH BH~: 

<l>n (J,j,m )""(-1-)J ~ E .,_(J,j,g, )f.(j,/1 2,g, )f,Jj,/1 2,g')' 
Lead 2 • )c Ill 1\ I 1\ ll 1\ 

/1 
1

' /5/ 

2 -J 
r~e <11 ) Eilc(J,j,gA)- pe3yn&.TaT HHTerpapoaaHHJI no 
ManbiM a -napaMeTpaM (~a 0 < 1111 2 ; a ~ V) nHHHH a, 
npHHa~ne~aiUHX no~rpa~y 'V, C CYMMHpOBaHHeM no BCeM 
B03MO~Hb1M V. fio~rpa~ V ~on~eH o6na~aTb ~BYMJI CBOH· 
CTBaMH: 1/ C~aTHe ero B TO'IKY ilHUiaeT ~HarpaMMy 3aBH· 
CHMOCTH OT 6onLUIHX nepeMeHHbiX H 2/ OH o6na~aeT HaH· 
MeHblliBM B03MO:>KHbiM 'IHCilOM cllepMBOHHbiX BHeUIHHX ilHHBH 
I 4 B ~aHHOM cnyqae/. HH~eKcbl i , k HyMepyiOT paJnH'IHhle 
~BYX'IaCTH'IHble npoMe)l(yTO'IHble COCTOJIHBJI. 

B OCHOBe ~OpMynhl /5/ ne~BT cne~YIOIUee pacCMOTpe-
HHe. llpoaJae~eM JaMeHy aa =A v f3a , ~f3a = 1 ~n.R 
naua:H no~rpa~a V . Tor~a no~biHTerpanLuoe awpa)\(eHae 
npHMeT BH~ 

J-1 J-1 J 
A V ¢({3a,Av,aa,)=Av ¢o(f3a,O,aa,)+Av¢1 ({3a,O,aa')+ ... 

Jlauaa o' ne~a T BHe no~rpa~ V. Ton&Ko qneH c ¢ 
0 

oT
aeTCTBeHeH Ja na~HPYIOIUYIO caurynJipHOCTL. Cl>yHKUHH A_ a 
D, axo~JIIUBe B cllopMyny /4/, ~KTopaJyroTCJI: A_ U.A-V+R)= 

= A_<L>A _<V>A _<R); D<L+V+R>=D<L>D<V>D<R>Il+ <XAyH.Bcne~
cTaae 3Toro caoiiCTBa ~YHKUBJI <I> fead pacna~aeTcJI Ha 
npoHJBe~eHae /TO'IHee, cyMMY npoB3Be~eHai/ 3 axna~oa: 
E ik , f i a f1r. • Bwpa:>KeHae /5/ cny:>KBT 3aMeHoii aan&co
HOBCKOMY pa3nO:>KeHHIO. 3aTeM HMeeT CMbiCil BCllOilb30" 
BaTh TO, 'ITO <l>fead He 3aBHCHT HH OT 11 , HH OT A -
- peHopMapoBO'IHoro napaMeTpa R- onepauaa. liTo6w B3-
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6e)l{aTh HeHy)I{HhlX ycnO)I{HeHHH, CBJI3aHHhiX C yqeTOM qne
HOB THna (fn(A I 112)) k, ueo6xo.n.HMO. nono)I{HTh A= p. 

2 
. 

d 
llpHMeHeHHe 11 cr;- K o6eHM CTOpOHaM Bb!pa)l{eHHJI /5/ 

.n.aeT ypaBHeHHe peHOpMrpynnhi. <l>yHKIJ;HH f. (j ,p. 2, g(p.2)} 
1 

nepaouaqanhHO 6blnH nonyqeHhl B .n.uarpaMMHOM no.n.xo.n.e 
npH uccne.n.ooaHHH rny6oKoHeynpyroro pacceJIHHJI I 7 I n 

HMeiOT Te )l{e caMhle a - npe.n.cTaBneHHe H peu;enT peuopMH
poBKH, 'ITO H MaTpH'IHhle JneMeHThi onepaTopoa B no.n.xo.n.e, 
OCHOBaHHOM Ha BHnhCOHOBCKHX pa3nO)I{eHHJIX. HX MO)I{HO 
C'IHTaTh MOMeHTaMH COOTBeTCTBYIOJ.UHX cPYHKUHH pacnpe.n.e
neHHJI napTOHOB lsi. Kone'IHhlH pe3ynhTaT .n.nJI daldQ 2 B 
HAKT HMeeT oqeHh ecTeCTBeHHhlH au.n.: 

2 l 

~I 
dQ 2 A B -+ p. + /1- X 

4 17 
a r ~ ~ J dxdy x 

3Q 4 a 0 

2 xy 1 2 2 
x [E _(1, g(Q ), -)-N f I (x ,Q >L11, (y,Q ) + 

qq T a A a > 

2 xy ) 2 2 
+Eq~(l,g(Q ),-r- faiA(x,Q )fgiB(y,Q) + 

1 2 ~ 2 2 +-E <l,g(Q ), )f _; A(x,Q )f viH(y,Q )+A+-+ B]; 
2 gg T 5I " 

E _=8(xy-r)+0(g2(Q2)). 
qq 

/6/ 

TaKHM o6pa3oM, daldQ 2 .naeTCJI clJopMynoif ,IJ.penna-
Jiua 191, HO C 3aBHCJIIIJ;HMH OT Q 2 cPYHKUHJIMH pacnpe.n.eneHBJI 
napTolfoB * nmoc BKna.n. rmoouoa, HMeiOIIJ;BH nopJI.U.OK 

* <l>yHKIJ;BB pacnpe.n.eneHBJI napTOHOB, 3aBBCJlliJ;Be OT Q 
2 

, 
6hmB BBelleHhl KoryToM a CaccKaifu.noMIIol • CM. TaK>Ke 
pa6oThl l5,ll,I2/. 

6 

,\ 
) 

1 
J' 

Egg=0(g 4(Q 2)),Egg=0(g 2 <Q 2)). IN- qucno u;aeToB, B 
KOTOpbie pacKpaweHhl KBapKH/. Ecnu 6onee npe.n.no'ITHTenh
HOH C'I8TaeTCJI clJopMynHpOBKa Ha J13h1Ke MOMeHTOB, TO 

1 
fW(r,Q 2 )rn-l dr 
0 

21- 2 - 2- 2 
~A 1-E j1,g(Q ),n)f aiA(n,Q )f_ll.' (n,Q )+ 
a a N qq a > 

- 2 - 2 - 2 + E (l,g(Q ),n)f IA(n,Q )f 111(n,Q ) + 
qg a g ' 

/7/ 

1- 2 - 2- 2 
+-E (l,g(Q ),n)f IA(n,Q )f ln(n,Q )+A +-+BI, 

2 gg g g f) 

- 2 2 
Up8'1eM 83MeHeHHe f(n, Q ) C Q ,D.aeTCJI TeM8 >Ke CaMbiMH 
auoManbHblM8 pa3MepuocT JIMH, 'ITO H .nnJI rny6oKoHeynpyro
ro pacceJIH8Jl. ApryMeHThl, np8Be.n.eHHble o pa6oTe 131 * , 
ueoepHbl, o qacTHOCT8, qneu c ,D.8raMMa-clJynKu;8eH 3ifnepa 
MO>KeT 6b1Tb 83Bne'leH H3 ,IJ.8arpaMM, 8306pa>KeHHblX Ha 
puc. 1 z. Heo6xo,D.8MO c.nenaTh eme cne.nyJOmee 3aMe'laH8e 
OTHOC8TCnbHO npou;e,D.ypbl HOpM8pOBKB cPYHKIJ;8H pacnpe.ne
neH8Jl napTOHOB /8n8 MaTp8'1HbiX 3ne·MeHTOB onepaTOpOB/, 
TaK KaK MO>KeT B03HBKHYTb OW860'IHOC npe,D.CTaBneH8e, 
'ITO npa paccMoTpeH88 rny6oJCoueynpyroro pacce•
H8Jl cPYHJCU88 pacnpe.neneH8Jl uopM8PYIOTCJI o eoKn8.D.OBOH 
o6nacT8, o TO apeMJI KaK .nn• on8caH8Jl npou;ecca po>K.n.eH8JI 
TJI>Kenhlx nenTOHHbiX nap 8cnonh3YJOTCJI cPYHKIJ;88 pacnpe
.neneH8JI, uopM8pooaHHble o cP838'1eCJCOH o6nacT8. Mhl no.n
qepJCBBaeM, 'ITO cymecTBYCT ,D.Be pa3n8'1HblX CXCMbl HOpMH
pOBK8/13/ .n.n• cPYHJCU8B F(q 2jp.2, g(fl 2)). llepoaJI, A -cxeMa, 
8CXO,D.8T 83 TOrO, 'ITO .f(l,g(q2))=},a BTOpaJI, fl-cxeMa, 
- 83 Toro, 'ITO F(q 2j 1!2 ,. 0> = 1. Hanp8Mep, cxeMa 'TXooclJ
Ta/14/j d 4p -+ d 4-f Pfl f C nocne.n.yJOIIJ;BM Bbl'18TaH8CM no-

- 2 
*llonKBHrXOpH /3/ YTBep>K,D.aeT, 'ITO cPYHICIJ;88 f(n, Q ) 

OTnB'IaiOTCJI OT COOTBeTCTBYIOIU8X cPYHICU8H rny60KOHey-
npyroro pacceJIH8Jl. 
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q, p pi p2. ~ Pa 
a) 6) ~) 

1I 
1l Puc. 1 'A) 

mocoB (- n I IIBJIJieTcJI 11 - cxeMOH, xapaJCTepHJYIOll.leHCJI na
paMeTpOM HOpMHpOBKH p., KOTOpLIH He JIBJIJieTCJI HH npo
CTpaHCTBeHHO·, HH BpeMeHH·no,no6HLJM, a eCTh Bell.leCTBeH· 
HOe noJio:>KHTeJihHOe 1.fHCJIO. Kor.na HCnOJihJyeTCJI 11·cxeMa, 
TO HMeeT CMhiCJI rOBOpHTh, 'ITO onepaTOpLJ HOpMHpOBaHhl 
"c noMOlllhlO napaMeTpa 112 ", a He "B T01.fJCe, COOTBeTCT· 
BYJOllleH HMnyn~ocy p. 2 ". llOCKOJILKY He HMeeTCJI HHJCaKOH 
anpHOI>HOH HHtPOpMaUHH HH 0 E(q2fl12,g(l12),r/xy), HH 0 
f(x, !l 

2
) npH HeJCOTOpOM 11 , TO 06hl1.fHO HCnOJihJyeTCJI 

~.t·cxeMa. 

q T06hl uccne.noBa Th pacnpe.neneHHe 11 - nap no none
pelfHOMy HMnyJihCy npH 60JihWHX 3Ha1.feHHJIX nocne,nHero, 
He06XO.llHMO paCCMOTpeTL a - npe,nCTaBJieHHe ,nHarpaMM THna 
H306pa)J(eHHOH Ha puc. J O: 

J1 oo fldaa 11 "I( 2 
W (Pl,P2,Q)= I H(g) f --G (a,P ,P ,Q)el a,m ~ 

J1 Lll1arp • 0 D (a) J1 l 2 
lJI. 

8 

s 
x exp ii--[ApA (a)-A A (a) -p A (a)+ A (a)] -

D(a) - u t q2 

2 
Q..LA 2 (a) 

- _ _g_ __ l' /8/ 
D 

r.ne Q = AP1 +p P 2 + Q..!... CHoBa MLI HMeeM ,nBe 6onLwHx 
nepeMeHHhiX, Q} , s-> oo, HO TaJCHX, 'ITO OTHOWeHHe TJ ==Ws 
tPHJCcupoBaHo. PeJyJILTaT .naeTCJI Bhlpa)J(eHHeM /5/, HO 
tPYHKUHH / 5/ ,naJOTCJI.llHarpaMMaMH, H306pa)J(eHHLIMH Ha puc.2. 

Ba)J(HOCTL TaKHX MeXaHH3MOB ,nJIH noHHMaHHJI pacnpe,neJieHHJI 
no Q_L no,nqepKHBanacL A.B.Etl>peMOBLIM /15/ , a TaJC)J(e 
KoryToM 121. BLI1.fHCJIJIH BJCna.nLI .nuarpaMM puc. 2 H uc
nonLJYH paBeHCTBO 0 ((x-A )(y-p)- T _Jd4 Q =_a dQ 2dr..J. d¢.!.le_ ~ 

4 K 

/r.ne A=o(p-p 1)+ o(p-p 2), PI,2=(r+xy±K)/2, a K= 

v (xy)-r )2 -4xyr ..l. I, nonyqaeM OJCOH1.faTeJILHLIH peJynL-

TaT: 

da -----1 
dQ 2 dr AB-->/11-x 

..!.. 

_ 4rra 2 
- ---T 

3Q4 

2 --
g2(Q.l) l dx ~ ..!..e(-1-;-y -y~, -vr+r.l.) x --f-- K v ...L.. 

16rr 2 0 x y 

2 
2 4C 2 (R ) a 2 [ (r + xy) j 

xI A I p
1 

(x,y,Q.l) -----2 + 
a a N r -1-XY 

/9/ 

T(R) a 2 [ 3r 2 r 2 + -N- P (x,y,Q.l.) h -- + - (x- rO- --) )Jl, 
2 xy r -I- xy 

2 
r.ne, KaJC H paHLWe, f(x, Q ..J.) -tl>yHKUHH pacnpe.neneHHH 
TIO npo,noJILHOMY HMTIYJILCY, HOpMHpOBaHHLie B ,naHHOM cny

qae C TIOMOll.lLIO napaMeTpa Q l ; . 
9 



Q l_ x?, J:, Y!1 
I 

I I 
+ I 

~ crossed 
I 

' 
I 

l(P.. 4 ~ 
I I 

~ 
Q 

tiB._ ' .... ~- --
I 

+ I + I + 

. ·----
Puc. 2 

a 2 I 2 2 
p

1
(x,y,Q_2= fa;lx,Q..L)fa/IJ (y,Q..!.)+A ....... Bl; 

pa(x,y,Q 2
)= If/ (y,Q2..L)[f /I (x,Q~)+L/ (x,Q~)J+A+-+BI. 

l ..L gA a1 _. aB _. 

Mw onycTHnH B /9/ rniOoH·rniOOHHhlii BKna.JJ., nponopuHo-

2 xy 4 2 
(l,g(Q ), -) = O(g (Q )). 

gg T 
HanLHhlii E )].eTanH Bhl'IHC-

neHHH 6YJJ.YT ony6nHKOBaHhl ll03JJ.Hee. 

Po:>KJJ.eHHe fl. -nap c 6onLWHM nonepe'IHLIM HMnynLCOM 

Qj_MO:>KeT 6LITL paCC'IHTaHO H C DOMOIULIO onepaTOpHhiX 

•,>aJno:>KeHHH. IJpeJJ.CTaBnJieTCJI TaK:>Ke B03MO:>KHLIM nony'IHTL 

MOJJ.HlPHKaUHIO BLipa:>KeHHJI /9 I B .11.yxe .; - cKeiinHHra, T. e. 

BLIBeCTH 4JopMyny, KOTOpaJI CnpaBe.D.nHBa BllnOTL .11.0 Q.l. = m , 
H 

. Pu 
r.11.e m - Macca npoToHa. o Ka:>KeTCJI O'leHL TPYJJ.HOH 

3aJJ.a'la PBLI'IHCneHHJI 3aBHCHMOCTH OT Q t B o6naCTH Q t < m p 

B CBJI3H C He06XOJJ.HMOCTLIO yqeCTL nonpaBKH Ha Macey 

MHWeHH B o6naCTH, r.11.e KOHCTaHTa CBJI3H BenHKa. 

10 

B JaKniO'IeHHe xoTenocL 6LI eme pa3 nOJJ.'IepKHYTL, 

'ITO acHMDTOTH'IeCKH cBo6o.D.HLie TeopHH /B Toil liJopMe, B 

KOTOpOH OHH HCDOnL3YIOTCJI ceifqac, T .e. B npeHe6pe:>KeHHH 

nonpaBKaMH Ha yJJ.ep:>KaHHe KBapKOB/, 6yJJ.y'IH npHMeHeHLI 

K HHKniOJHBHLIM npoueccaM B o6nacTH 6onLWHX nonepeq

HLIX HMDynLCOB p ~ >'> m 2 , 3KBHBaneHTHLI napTOHHOH MO· 
~ p 

JJ.enH c JaBHCJIIUHMH oT pj_ liJyHKUHJIMH pacnpe.D.eneHHJI nap

TOHOB /5/, 
.H npHJHaTeneH A.B.EiiJpeMOBY Ja MHoroqHcneHHhle 

noneJHLie o6Cy:>KJJ.eHHJI H COBeTLI. 
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