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BBEAEHHE 

npo6neMa C TeneHHbiX 1/Q 2 -nonpaBOK K C TPYKTypHbiM <!>Y HKI..IH.AM 
F(X, Q2 ) - npo6neMa BbiCWHX TBHCTOB - npHBileKaeT BCe 6::>IlbWee BHH

MaHHe B CB.A31-1 C He06XOAHMOCTb~ YT04HeHH.A 3KCnepHMeHTailbHOrO CTa

TyCa KXA e rny6oKoHeynpyrHx npo1..1eccax. 0TCYTCTBHe cTporHx Teo

peTH4eCKHX pe3yilbTaTOB B 3TO~ 06IlaCTI-1 npen.ATCTByeT n::>CileAOBa

TeilbHOMY y4eTy 1/Q2-nonpaBOK. npl-1 aHailH3e AaHHbiX o6bi4HO Hcnonb-

30Banacb rHnoTe3a o ManocTH cTeneHHbiX nonpaeoK. HMH npeHe6pe

ranH e pac4eTe Ha To, 4To pe3yilbTaTbl cpaeHeHH.A Teopl-1~ c 3Kcne

PI-1MeHTOM OT 3TOrO MailO I-13MeH.ATC.A, MemAY TeM npoBeAeHHbl~ B P.AAe 

pa6oT I l-a/ $eHOMeHOilOrl-14eCKI-1~ aHaill-13 TBI-1CTOBbiX 1/Q ~ -nonpaBOK 

3aCTaBil.AeT yCOMHHTbC.A B npaBOM04HOCTI-1 TaKoro nOAXO~a. 06Hapy

mHilaCb, e 4acTHOCTH, CHilbHa.A 3aBHCHMOCTb 3Ha4eHH.A KXQ napaMeTpa 

A OT Beili-141-'!Hbl CTeneHHbiX nonpaBOK. nycTb, HanpHMep, BKilaA 1/Q2 -

nonpaBKI-1 B CTPYKTYPHY~ <!>YHKI..II-1~ .F(x, Q2
) napaMeTpi-130BaH <!>OPMYilO~ 

2 r=2 2 h2 xa 
.F(x , Q ) = F ( x , Q ) [ 1 + - 2 f3 ] , 

Q (1 - x) /1/ 

F T=2 2 
rAe - CTPYKTypHa.A <!>YHKI..IH.A B npH6IlHmeHHI-1 TBHCTa 2, Q -
3BOil~I..II-1.A KOTOpO~ Bbi41-1Cil.AeTC.A B paMKaX TeOpl-11-1 B03MY~€HI-1~ no 6ery

~e~ KOHCTaHTe CB.A3H a 
8 

(Q 2
/ A2

) B KXA. Hcnonb3Y.A 3TY :t>opMyny Ail.A 

o6pa6oTKI-1 1-'!Me~~HXC.A 3KCnepHMeHTailbHbiX AaHHbiX, MOmHO yCTaHOBHTb, 

4TO npaKTH4eCKI-1 3KBHBaileHTHOe OnHCaHHe AOCTHraeTC.A ~a MHOmeCTBe 

pa3IlH4HbiX 3Ha4eHH~ A 1-1 h, nema~Hx Ha HeKoTopo~ KpHso~ A= A (h). 
B pa6oTe 111 noKa3aHo, 4To HapyweHHe cKe~IlHHra e c6nacTH nepe

Aa4 6 $ Q 2 $ 25 r3B 2 YAOBileTBOpHTeilbHO 06b.ACH.AeTC.A TCilbKO CTeneH

HbiMI-1 1/Q 2 -nonpaBKaMI-1 6e3 norapH$MH4eCKOrO BKilaAa. nJ::I-1 3TOM C yee

Ill-14eHI-1eM h eeilH4HHa A ... 0. ABTOPbl 3To~ pa6oTbl oTMe4c: ~T, 4To Aame 

B 06IlaCTI-1 nepeAa4 10 :S Q 2 :S 100 r3B 2 AOil.A HapyweHH.A CKe~IlHHra, 
o6yCilOBileHHa.A TBHCTOBbiMI-1 4IleHaMH, MOmeT AOCTHraTb 20%. KpHTH4e

CKI-1~ aHaill-13 3THX BbiBOAOB 6yAeT AaH HaMH HHme. YKa3a~Ha.A 3aBHcH

MOCTb A= A (h) He HMeeT oco6oro $H3H4ecKoro CMbiCila, c Ha IlHWb 

OTpamaeT CHilbHY~ KOppeil.AI..II-1~ MemAY 3Ha4eHH.AMI-1 A 1-1 h, 1-13Bile4eH

HbiMI-1 1-13 3KcnepHMeHTa. Cy~ecTeyeT no Kpa~He~ Mepe ABe npH4HHbl Ta

Ko~ HeOAH03Ha4HOCTH: 

a/ HeYAOBileTBOPHTeilbHOe COCTO.AHHe TeOpl-11-1 CTeneHHbX nonpaBOK 

1-1, KaK CileACTBHe 3Toro, nO.ABileHHe CB060AHbiX napaMeT~OB /THna na

paMeTpa h B $opMyile /1//, CB.A3b KOTOpbiX C <!>YHAaMeHlailbHbiM napa

MeTpOM A ocTaeTC.A HeH3BecTHo~; 
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6/ HeAoeTaT04Ha~ T04HoeTb ~Me~~~xe~ 3Kenep~MeHTanbH~x AaH
H~x, oeo6eHHO 8 o6naeT~ yMepeHH~X Q2 /$20 r3B2j ~ 6onbW~X X 
/>0,370,4/, 3TO np~8DA~T K He803MO*HOeT~ pa3AeneH~~ norap~¢M~-
4eeKoro /nepTyp6aT~8Horo/ ~ eTeneHHoro /T8~eTo8oro/ 8KnaAa 
8 Q 2 -aa8~e~MoeTb eTPYKTYPHbtX ¢YHK4~~. 

B 4enoM e~TYal.l~~ TaKo8a, 4TO Hey4eT eTeneHH~x nonpa8oK 
8 npeAeKa3aH~~x KXA npeAeTa8n~eTe~ en~wKoM rpy6~M np~6n~*eH~eM, 
Henp~rDAH~M An~ aAeK8aTHoro on~eaH~~ ~Me~~~xe~ 3Kenep~MeHTanbH~x 
AaHH~x. Bee 8~8DA~ oTHoe~TenbHO eTaTyea KXA 8 rny6oKoHeynpyroM 
paeee~H~~. eAenaHH~e ~exoA~ ~3 epa8HeH~~ e 3Kenep~MeHTOM ee 
nPeAeKa3aH~~ 8 np~6n~*eH~~ T8~eTa 2 /6e3 eTeneHH~X nonpa80K/, 
eneAyeT noeTa8~Tb noA eoMHeH~e. 3a noeneAHee 8peM~ nony4eH~ Teo
peT~4eeK~e pe3ynbTaTbt /4-6/, Kaea~~~ee~ nep8o~ eTeneHHo~ 1/Q2 -
nonpa8K~ K eTpyKTypH~M ¢YHK4~~M, KOTopa~ o6yen08neHa 8KnaAOM 
8~nbeOH08eK~X onepaTOp08 T8~eTa 4. 3T~ pe3ynbTaTbl XOT~ ~ He ~8-
n~~Te~ ~e4epn~8a~~~M~, cy~eCT8eHHO npo~CHH~T e80~CT8a T8~CT08~X 

nonpa80K ~ MoryT cny~~Tb oTnpa8HO~ T04KO~ AnH AeTanbH~x $eHoMeHo
nor~4eCK~x ~ceneAo8aH~~. 

8 HaeTOH~e~ CTaTbe M~ npOaHan~3~pyeM e80~CT8a nep80~ CTeneH
HO~ 1/Q 2-nonpa8K~ ~ ee 8n~HH~e Ha ~38ne4eHH~e ~3 3Kcnep~MeHTa 
3Ha4eH~H napaMeTpa /\.. AnH on~eaH~H x -3a8~e~MOCT~ nonpa804Horo 
1/Q 2 -4neHa 8 CTpyKTYPHO~ ¢YHK4~~ M~ ~enonbayeM KOppen~l.l~OHH~e 
¢YHK4~~. 88eAeHH~e a paMKax KXA 8 pa6oTe 14 ~ 3T~ ¢YHK4~~ ~Me~T 
anonHe onpeAeneHH~~ TeopeT~Ko-none8o~ eM~en ~ 3aKn~4a~T a ee6e 
Ba~Hy~ ~H¢OpMal.l~~ 0 CTPYKType HyKnOHa Ha 6onbW~X paeeTOHH~~X. 
K eo~aneH~~. OTCYTCTBY~T eTpor~e MeTOA~ ~X paC4eTa, M~ 8~4~en.HeM 

KOppen.Hl.l~OHH~e $YHK4~~ B np~6n~~eH~~ M.HrK~X rn~OHOB e np~8ne4e

H~eM nony4eHH~x HaM~ paHee 1 7· 91 np~6n~~eHH~x peweH~~ ypaaHeH~~ 
KXA AnH logQ2 -3aon~4~~ CTPYKTYPH~x ¢yHK4~~ a rna8HoM norap~¢M~-
4ecKoM np~6n~~eH~~ ~ cneAY~~eM noPHAKe no a (Q 2 ). s 

npoBeAeHH~~ H~~e aHan~3 noATBeP~AaeT Ba~HOCTb ~ccneA08aH~H 

cTeneHHbtX nonpa8oK e T04K~ 3peH~H KaK npoaepK~ KXA, TaK ~ ~3y4e

H~H HOBblX CBO~CT8 eTpyKTYPbl HyKnOHa - AanbHOAe~eTBY~~~X Koppe
nHl.l~~ Me~AY 8XOAH~~M~ 8 ero COCTaB KBapKaM~ ~ rn~oHaM~. 

§1. CTEnEHH~E nonPABKM K CTPYKTYPH~M ¢YHKUMHM 
M KBAPK-rntOOHHbiE PACnPEAEnEHMH HYKnOHA B KXA 

0eTaH08~MCH Ha HeKOTOP~X eBO~CTBax H~3We~ 1/Q2 -nonpa8K~ 
K CTPYKTypH~M ¢yHK4~HM rny60KOHeynpyroro nenTOH-HyKnOHHOro pac
ce.HH~H. nep8a.H CTeneHHa.H nonpa8Ka OT8e4aeT BKnaAY B~nbCOHOBCK~X 
onepaTopoa T8~eTa 4. B A~arpaMMHoM noAXDAe 141 ee 8en~4~Ha onpeAe
n.HeTCH TpeMH ¢e~HMaHOBCK~M~ A~arpaMMaM~ /eM. p~e. 1/ 8 e8eTOno
A06HO~ aKe~anbHO~ Kan~6poaKe. Ce~4ac ~aaecTHo, 4To Ka~AaH ~3 
H~X AonycKaeT 8 paMKax KXA napTOHHy~ ~HTepnpeTal.l~~ 141. PaHee 
3To 6btno ADKa3aHo n~wb AnH A~arpaMM~ 1a *. 

* BKn~4a~ A~arpaMM~ c rn~OHH~M~ necTH~4H~M~ acTaaKaM~. 

2 

q 

N 

PHc,J, AHarpaMMht, gaw~e BKnag B HH3rnyw cTeneHHyw 
1/Q 2 -nonpaBKy K CTpyKTypHb!M tPYHKll,HffM rny6oKoHeynpyroro 
pacceRHHR, 

HoB~M HBn.HeTCH B8eA€H~e nonepe4H~X cTeneHe~ CBD60Abl KBapKOB 
~ rn~oH08 ~ AanbHOAe~eTBY~~~x Koppen.Hl.l~~ Me~AY H~M~. A ~MeHHo, 
AOnonH~TenbHO K $YHK4~HM paenpeAeneH~H f~) B03H~Ka~T HOB~e 

Me~napTOHH~e KOppen.Hl.l~OHHbte ¢YHK4~~ T1 (x) ~ T 2 <xt. x2) . no~BnHeTCH 
pa3MePH~~ napaMeTp k2 co CMbtenoM epeAHero K8aApaTa nonepe4Horo 
~Mnynbca napToHoB, 0KOH4aTenbH~e 8~pa~eH~~ AnH Hee~HrneTHbtX 

KOMnoHeHT CTPYKTYPH~x $yHK4~~. 3an~caHH~e c T04HoeTb~ AD nepao~ 
CTeneHHO~ nonpaBK~, 8btr n.HAHT cneAY~~M o6pa30M I 41 : 

2 U~A2-A)-U~A 1 AJ 

- x ( dx 1 dx2 ------
x2- x1 

T=4 2 k 2 
F 3 (x, Q ) = 8 3 f (x) - 8 3 - x x 

g2 

8 (x 2 - x) - 8 (x 1 - x) 
x ( dx 1 dx 

2 
T 

2 
(x1 , x 

2
) • 

x2- x 1 

/2/ 

131 

3AeCb 8 2,3 - ~38eCTH~e 3aPHA08~e ¢aKTOp~. ¢yHK4~HM pacnpeAeneH~H 
f( x) ~ KoppenHl.l~OHH~M $yHK4~HM T 1 (x) ~ T 2(x 1, x 2) nP~AaeTC.H Teo
peT~Ko-none8o~ cM~cn MaTp~4H~x 3neMeHT08 xpoHonor~4ecKoro npo~3-
8eAeH~.H none~ Ha CBeT080M KOHyce: 

f(x) = ( ~ e !Ax < p IT I~ (0) nljl (A) l I p> ' 
2rr 

( 
dA !Ax - ~ v 

T 1 (x) = 2rr'" e <pI T{I/J (0) yiL nyv D~(O) DT (A)I/J(A) II p>, 

/4/ 

/5/ 
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dA d iAx 1 i77(x2- X1) - A 1.1 v J- ~ e e <pIT {I/! (0) y, n Yv DT (77) D~77)1/l(A)llp>, 
2" 2" ,.. 

!6/ 
rAe nil- cseTonoAo6Hbli1 BeKTop (n 2= 0); D~ - nonepe4HaR KOMno
HeHTa KOBap~aHTHOi1 npo~3BOAHOi1 (ni.ID~ = 0). 

<!>yHKI.l~~ f(x) , T 1(x) ~ T2 (x 1,x 2) onpeAenRIOTCfl csoi1cTBaM~ HYK
noHHoi1 cTpyKTYP~ Ha Man~x ~ 6onbw~x paccTORH~Rx, Ao c~x nop 
OTCYTCTByiOT CTPOr~e MeTOA~ ~X pac4eTa ~ OH~ OCTaiOTCfl B Teop~~ 
He~3secTH~M~ sen~4~HaM~. TaK~M o6pa3oM, AnR nony4eH~fl Kon~4eCT

seHH~x npeACKa3aH~i1 KXA Heo6xoA~Mo np~eneKaTb o6ocHoBaHH~e np~-
6n~~eH~fl ~ <t>eHoMeHonor~4eCK~e MOAen~. 

- /4/ 
M~ socnonb3yeMCR T.H. np~6n~MeH~eM MflrK~X rniOOHOB ~ CBR~eM 

KoppenRI.l~OHHble <l>YHKI.l~~ T 1 ~ T2 c <!>YHKI.l~ei1 pacnpeAeneH~fl f. 
nocneAHIOIO onpeAen~M s paMKax ¢eHoMeHonor~4ecKoi1 MOAen~. B yKa-
3aHHoM np~6n~~eH~~ OCHOBHOi1 BKnaA B ~HTerpan~ /5/ ~ /6/ AaeT 
o6nacTb MRrK~x rn10oHos, 3To xopowo cornacyeTcR c cy~ecTByiO~~M~ 

cseAeH~RM~ o <t>opMe ~MnynbcHoro cneKTpa rniOOHOB s HyKnoHe, B pe-
3ynbTaTe Bblpa~eH~R AnR T 1 ~ T2 3Ha4~TenbHo ynpo~aiOTCR ~ np~so

ARTCR K B~AY 

T 1 (x) = f (x) , 171 

T 2 (x 1 ' X 2) = a (x 2 - X 1) f (x 1) • /8/ 

0 

F~;\x,Q~) = F'2~3.,(x,Q~) +LlF~~ .. (x,Q.,) =(l+ ~;x~x )F~.~"'(x,Q"'), 

191 
2 2 r- 2 

3AeCb h = 4k ; Fi- - CTPYKTypHble ¢YHKI.l~~, Bbi4~CneHHble B np~6Jl~-
~eH~~ TB~CTa 2, T.e. 6e3 y4eTa cTeneHH~x nonpasoK, AnR H~x cnpa
BeAn~e~ ¢opMyn~ aC~MnTOT~4eCK~ CB060AHOi1 napTOHHOi1 MOAen~.C T04-
HOCTbiO AO H~3We~ a

8
(Q2 ) -nonpaBK~ K rnaBHOMY norap~¢M~4eCKOMY 

np~6n~~eH~IO Mo~eM 3an~caTb AnR pacceRH~fl !l -Me3oHos Ha npoToHax: 

T2 2 5 2 1 2 F
2

= (x, Q ) =-xl(x, Q ) + -xV(x, Q ) , 
18 6 /10/ 

/11/ 

c~HrneTHaR ~ 

/12/ 

HeC~HrneTHafl KOM6~Hal.l~fl KBapKOB~X pacnpeAeneH~i1. KaK o6~4HO, 
6yAeM C4~TaTb l(x,Q2 ) ~ V(x,Q 2 ) peweH~RM~ 3BOniOI.l~OHH~x ypas-

4 

HeH~i1 n~naToea-AnTapenn~-nap~3~ I nAn/. nocneAH~e on~CbiBaiOT 
logQ2 -HapyweH~e cKei1n~Hra, ~MeiO~ee MecTo B KXA a paMKax Teop~~ 
B03My~eH~i1 no 3$¢eKT~BHOi1 KOHCTaHTe CBfl3~ as (Q 2 ), 8 HaW~ X npe
A~AY~~X pa6oTax 1 ~ 91 Hai1AeH~ np~6n~~eHHH~e peweH~fl 3BoniOI.l~OHH~X 
ypasHeH~i1, s~pa~eHH~e a RBHOi1 aHan~T~4eCKoi1 ¢opMe. HenepTyp6a
T~BH~e Ha4anbH~e ycnos~R ypasHeH~i1 onpeAenRn~cb B paMKax eTa-

- • v v /10/ 0KoH-T~CT~4ecKO~ napTOHHO~ MOAen~ C peA~eBCKO~ aC~MnTOT~KO~ . 
4aTenbH~e s~pa~eH~fl AnR ¢YHKI.l~i1 pacnpeAeneH~R s rnaBHOM norap~¢
M~4eCKOM np~6n~~eH~~ ;rnn; ~ cneAyiO~eM noPRAKe no a 8 (Q 2j A2) 
~MeiOT B~A; 

2 
x - 112 (1- x{(Q) 

B (1/2 ' T (Q
2

) + 3/2) 

r (Q 2)- g(Q 2) (1- x) r (rJ!-) + 112 x 

X 

x <ll(g(Q2),r(Q + 3/2, -@(Q2)(1- x)) + 3V(x, Q2), 

<ll (g (Q 2)' r (Q 2) + 3/2,- ~(Q2)) 

2 
~ (Q ) = ~0 + ~1 8 ' 

8 

/14/ 

<ll(a, b; z) - s~po~AeHHaR r~nepreoMeTp~4ecKaR ¢YHKI.l~fl. MeTOA~Ka 

HaXO)!{AeH~fl napaMeTpos r 0 , g 0 , ~ 0 , g 1 , ~ 1 ~3no~eHa B pa6o
Tax /7·81 • 

Tenepb, ~cnonb3YR ¢opMyn~ /9/-/14/, M~ MO)!{eM nposecT~ AeTanb
H~i1 aHan~3 3Kcnep~MeHTanbH~x AaHH~x c y4eToM norap~¢M~4ecKoro 
~ cTeneHHoro HapyweH~R cKe~n~Hra. 

§2, PE3YJ1bTATbl AHAJlH3A AAHHbiX 

EMC /11/ 
OrpaH~4~MCR aHanM30M 3Kcnep~MeHTanbH~x AaHH~x rpynn~ 

no rny60KOHeynpyrOMY pacceRHMIO 1.1 -Me30HOB Ha BOAOPOAe, TaK KaK 

5 



s cny4ae pacceRHVIR Ha MVIWeHRX c A> l Heo6xoAVIM y4eT RAepHbiX 3<)>
<)leKTOB. Hawa 4enb saKn~4aeTCR B HaXO*AeHVIVI VI B~RBneHVIVI B3aVIMOsa
BVICVIMOCTVI napaMeTpOB h VI A, onpeAenR~li\VIX CTeneHHOe VI norapVI<)lMVI-
4eCKOe HapyweHVIe cKe~nVIHra B KXA. 

KaK BVIAHO Vl3 <)lopMyn~ /9/, 3<)l<)leKT~ B~CWVIX TBVICTOB VIC4e3a~T 

npVI x ... 0. Mo>KHO O>KVIAaTb no3TOMY, 4TO AnR ManbiX x npV16nVI>KeHVIe 
r ~ 2 snonHe onpaBAaHHo. B pesynbTaTe aHanVIsa AaHHbiX Ha ocHose 
3Toro npV16nVI>KeHVIR nony4aeM /pVIc.2a/: 

r c 2 ; 0,03 ::; x ~ 0,175 ; 

LO: X 2
/ v 

NO: X 2/ v 

126/58; 

119/58; 

A ~ 504 + 19Ei . 
-138' 

A = 340+ uo 
-90 ' 

/15/ 

rAe V - 4VICnO CTeneHe~ CB060A~• 06o3Ha4eHVIR LO VI NO COOOTBeTcT
BY~T rnaBHOMY norapVI<)lMV14eCKOMY npV16nVI>xeHVI~ VI cneAY~ll\eMy nopRAKY 
TeOpVIVI B03MYll\eHVI~. npVIMeHeHVIe TOrO >Ke npV16nVI>KeHVIR B o6naCTVI 
cpeAHVIX sHa4eHVI~ x npVIBOAVIT K cyll\eCTBeHHo MeHbweMy A: 

r ~ 2; 0,35 :::_ X 'S_ 0,65; 

LO: x 2/v = 74/48; 

NO: x 2/v = 75/48; 

A = 140 + 109. 
-73 ' 

A = 136 + 95 
-63 

/16/ 

3TO HaVI6onee 4aCTO 4VITV1pyeM~e B HaCTORll\ee speMR 3Ha4eHVIR K~~ 
napaMeTpa A. Me>KAY TeM npV16nVI>KeHVIe r = 2, B KOTOPOM OHVI nony4eHbl, 
AaeT RBHO npoTVIBope4VIBbl~ pesynbTaT: 3Ha4eHVIe yHVIBepcanbHoro na
paMeTpa A saBVICVIT oT s~6opa KVIHeMaTVI4ecKo~ o6nacTVI, 

YMeHbWeHVIe A npVI nepexoAe K cpeAHVIM 3Ha4eHVIRM x MO>KHO o6cRc
HVITb Hey4TeHHbiMVI 3¢¢eKTaMVI BbiCWVIX TBVICTOB. Ae~cTBVITenbHO, ecnVI 
TBVICTOBble nonpaBKVI BXOART CO 3HaKOM MVIHYC, TO <)lyHK4VIR F rc 

4 

y6~saeT c ysenVI4eHVIeM Q 2 MeAneHHee ¢YHK4VIVI F r= 2 npVI OAHOM 
VI TOM >Ke 3Ha4eHVIVI A. no3TOMY npVI onVICaHVIVI 3KCnepVIMeHTanbH~X 

AaHHbiX c noMOll\biO ¢YHK4VIVI F r = 2 Tpe6yeTCR MeHbwee 3Ha4eHVIe A. 
B VlcnonbsyeM~x HaMVI <)lopMynax /9/ peanV~ayeTCR VIMeHHo TaKaR cVI-

aF r= 2 
TYa4VIR: B o6naCTVI X > 0, 2 npOV13BOAHaR < 0. - ax 

AHanVI3VIPYR TaK>Ke 3KcnepV1MeHTanbHble AaHHble c noMOll\bl0 <)lopMyn~ 

/9/, T,e, C y4eTOM HV13We~ TBVICTOBO~ nonpaBKVI, nony4VIM/pVIC,26/: 

T = 4; 0,35 :S X 'S.. 0,65 ; 

LO: x 2 /v = 72/47, A = 587 + 408. 
-344. 

h2 = 0 840+0,541 
• -0,558 /17/ 

NO: x2!v = 72/47, A = 289+ 360 
-252 

h2 = 0 394+0,67 
• -0,58 
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PHc. 2. CTpyKTypHaH ilJyHKI.l,HH F 2 (x, Q "') pacceHHHH 
Ha so,[lopo,[le /EMC/ 1111: I a/ - B o6nacTH MaJibiX 
B 06JiaCTH yMepeHHb!X H 60JibWHX X. 

Q2 GoY 2 

J1 -Me30HOB 
X ; I 6/ -

3aMe4aeM, 4TO nocne BBeAeHVIR TBVICTOBO~ nonpaBKVI 3Ha4eHVIR A, 
nony4eHH~e B pasnVI4H~x o6nacTRX x, cornacy~TCR APYr c APYrOM, 
3TO CBVIAeTenbCTByeT 0 Ba>KHOCTVI y4eTa TBVICTOB~X nonpaBOK, 

6onbwVIe owVI6KVI s onpeAeneHVIVI A VI h 2 B03HV1Ka~T BBVIAY Heso3-
MO>KHOCTVI pa3AeneHVIR norapVI<)lMV14eCKOrO VI CTeneHHOrO HapyWeHVIR 
CKe~nVIHra B CTPYKTYPH~X <)lyHK4VIRX no VIMe~li\VIMCR 3KcnepVIMeHTanbH~M 

AaHH~M. 3TVI napaMeTp~ OKa3~Ba~TCR CVInbHO CKOppenVIpOBaHH~MVI, 

VI npaKTVI4eCKVI 3KBVIBaneHTHOe OnVICaHVIe AaHH~X AOCTVIraeTCR Ha MHO
>KeCTBe 3Ha4eHVI~ A VI h2

, KOTOp~e ne>KaT Ha KPVIB~X PVIC. 3, Ha HVIX 
OTMe4eHO nono>KeHVIe a6con~THOrO MVIHVIMyMa x 2 VI COOTBeTCTBYOU\VIe 
eMy OWV16KVI A VI h2

• 3aMeTVIM, 4TO npVIBeAeHH~~ pVICYHOK oTnVI4aeTcR 
oT aHanorVI4Horo, nony4eHHoro B pa6oTax 11 .31 • 3To o6ycnosneHo 
OTnVI4VIeM 3HaKa 1/Q2 -nonpaBKVI, BXOARU\e~ B <)lOpMyny /9/, OT 3HaKa 
nonpaBKVI, VlcnonbsyeMo~ B yKa3aHH~x pa6oTax. B nocneAHeM cny4ae 
BVIA 3aBVICVIMOCTVI A (h) BOCnpOV13BOAVITCR y4aCTKaMVI KPVIBbiX Ha pVIC, 3 
B o6naCTVI h 2 < 0. 
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I 
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I 
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I 
I 

0.5 

o.o 

' ' ' ' I 

' 

' 
PHc,3, 3aBHCHMOCTb H3BneqeHHoro 
H3 gaHHbiX EHC 1111 3HaqeHH.fi KXL\
napaMeTpa A OT Bbi6opa BenHqHHbi 
napaMeTpbi CTeneHHOH nonpaBKH h 2. 

PHc,4, CBOHCTBa HH3meli CTeneHHOH 
1/Q2 -nonpaBKH K CTPYKTYPHOH ~YHK
L\HH F 2 (X, Q2);/ a/ - OTHOCHT8nbHbiH 

T=4; T=2 ~ 
BKnag B F2 (Rv= ilF 2 F 2 ) ; ' 

/6/ - BKna,[\ B HapymeHHe CKeHnHHra 

(R = _a_£lFT=4/ _a_Fr=2) • 
n aQ2 2 iiQ2 2 

06paT~M oco6oe BH~MaH~e Ha TOT $aKT, 4TO ManaR no a6con~THo~ 
...,.....,...,,_.,.,"",...., 1/02 _,.,,.....,.,n":'.IOLI"::!o o rhnnu\lnP /Q/ Q ltPnf"\M (')k'"~~hiRrlPT rVIIIPrT-

B8HH08 BnHRHHe Ha Q 2 -3aBHC~M~C~b CTPYKTypHO~ $YHK~H~, a cneAo
BaTenbHO, ~ Ha onpeAeneHHe A. AnR ~nn~cTpa~H~ Mbl npHBOAHM Ha 
p~c.4 rpa$HK~ OTHOWeHH~ 

3AKni04EHI1E 

~LlFT=4(X, Q2) 

__L F T=2(x, Q2) 
aQ2 

/18/ 

/19/ 

AHan~3 3Kcnep~MeHTanbH~x AaHH~x no rny6oKoHeynpyroMy pacceR
H~~ nenTOHOB Ha npOTOHaX noKa3~BaeT, 4TO Bn~RH~e TB~CTOB~X no
npaBOK Ha onpeAeneH~e sen~4~H~ A oKa3~BaeTcR cy~ecTBeHH~M. 

Ts~CTOB~e nonpaBK~, KaK 3TO cneAyeT ~3 $opMyn~ /9/, 3HaKonepe-
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MeHHW. B o6nacTH oTPH4aTenbHWX 3Ha4eHH~ npoH3BOAHO~ ax 
y4eT TBHCTOBWX nonpaBOK npHBOAHT K yBefiH4eHH~ 3Ha4eHH~ A. 

CnegyeT e~e pa3 nog4epKHYTb, 4TO HMe~~Hec~ Ha cerogH~WHH~ 
geHb 3KcnepHMeHTanbHWe gaHHwe He no3BOn~~T oTgenHTb cTporo aw-
4HCn~eMwe B KXA norapH$MH4eCKHe 3$$eKTW HapyweHH~ cKe~nHHra oT 
cTeneHHbiX. 3To cepbe3HO 3aTPYAH~eT npoBePKY KXA B rny6oKoHeyn-
pyrHX npo4eccax H BHOCHT cy~eCTBeHHble HeonpegeneHHOCTH B H3Bne
KaeMWe 3Ha4eHH~ $yHgaMeHTanbHoro napaMeTpa A. HcnpaBHTb nono*e
HHe Morna 6w He TOfibKO yT04HeHHe H3MepeHH~ CTpyKTYPHWX $yHK4H~ 
B HWHe gocTynHWX gHana30HaX X H Q2 , HO H npogBH*eHHe B HOBWe 
K~HeMaTH4eCKHe o6nacTH. HecoMHeHHW~ HHTepec npegcTaBn~~T gaHHwe 
np~ Q2 >200 I3B 2 . BecbMa Ba*HY~ HH$opMa4H~ o Q2-3aBHCHMOCTH 
CTpyKTypHbiX $YHK4H~ MO*HO no4epnHYTb H3 o6naCTH Q

2
:; 20 I3B

2
, 

rge 3Ta 3aBHC~MOCTb ~PKO awpa*eHa. HaKoHe4, 6wno 6w 4pe3BW4a~Ho 
none3HO ycTaHoBHTb B KXA cB~3b Me*AY napaMeTpaMH h H A, xoT~ 6bl 
B npH6fiH*eHHH peanHCTH4eCKHX MOgene~. 
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RAepHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR $H3HKa RAePHWX peaK~HH 
npH HH3KHX 3HeprHRX 

16. Ao3HMeTPHR H $H3HKa 3a~HTW 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. Hcnonb30BaHHe pe3ynbTaToB H MeTOAOB 
~YHAaMeHTanbHWX ~3H~eCKHX HCCneAOBaHHH 
B CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. 6HO$H3HKa 

6eAHAKOB B.A. H AP· 
florapH~MH4ecKoe H creneHHoe HapyweHHe cKeHnHHra 

PZ-83-507 

a rny6oKoHeynpyroM pacceAHHH nenToHoa. 
AHanH3 AaHHbiX 

npoaHaflH3HPOBaHbl 3KcnepHMeHTaflbHble AaHHble EaponeHCKOH M~OHHOH KOnna6o
pa4HH no rny6oKOHeynpyrOMY pacceAHH~ ~-Me30HOB Ha BOAOPOAe. HccneAOBaHbl 
3~eKTbl norapH~MH4eCKOrO H CTeneHHOrO HapyweHHA CKeHflHHra, 3a OCHOBY npH
HATbl npeAcKa3aHHA KXA AflA crpyKTYPHbiX ~yHK4HH ao aropoM noPAAKe reopHH 
B03My~eHHH no 6ery~eH KOHCTaHTe CBA3H a

8
(Q2) H C y4eTOM HH3WeH 1/Q2 -no

npaBKH, YcraHoaneHa CHflbHaA 3aBHCHMOCTb H3Bne4eHHoro H3 AaHHbiX 3Ha4eHHA 
KXA-napaMeTpa A or a6con~THOH aenH4HHbl creneHHOH nonpaBKH, noKa3aHo, 4TO 
Hey4eT 3TOrO THna nonpaBOK MO*eT CAenaTb OWH604Hb1MH 3aKfl~4eHHA, KaCa~~HeCA 
KaK aenH4HHbl A, TaK H 3KcnepHMeHranbHoro craryca KXA a 4enoM, ApryMeHTH
poaaHa aa*HOCTb acecropoHHero H3y4eHHA creneHHoro HapyweHHA cKeHnHHra KaK 
HCT04HHKa HOBOH HH$OpMa4HH 0 CTPYKType HYKflOHa, nony4eHbl HeKOTOpble KOflH-
4eCTBeHHble xapaKTepHCTHKH nepBOH 1/QS -nonpaBKH K CTpyKTYPHbiM ti>YHK4HAM, 
06cy~eHbl B03MO*Hble nyTH npeOAOfleHHA TPYAHOCTeH C pa3AefleHHeM CTeneHHbiX 
H norapH$MH4eCKHX 3$$eKTOB B 3KCnepHMeHTaflbHbiX AaHHbiX no rny60KOHeynpyrOMY 
pacceAHH~. 

Pa6ora BblnonHeHa a fla6oparopHH AAePHbiX npo6neM OH~H. 
npenpHHT 06oeAHHeHHoro HHCTHTyTa RAePH~X HCCDeAOBaHH~. Ay6Ha 1983 

Bednyakov V.A. et al. 
Logarithmic and Power Sealing Violation 
in Lepron Deep Inelastic Scattering. 
Data QCD Analysis 

PZ-83-507 

The experimental data of the European Muon Collaboration on deep 
inelastic~ scattering on hydrogen have been analysed. The effects of lo
garithmic and power scaling violation have been investigated in the next
to-leading order and with the allowance for the lowest 1/Q 2 correction. 
A strong correlation between experimental value of QCD parameter A and 
absolute value of the power correction have been found. The neglect of 
corrections of such type is shown to lead to the wrong conclusion con
cerning A value and the experimental status of QCD as a whole. The im
portance of the thorough investigation of power sealing violation as 
a source of new information about the nucleon structure have been argumen
ted. Some quantitative characteristics of the first 1/Q

2 correction to the 
structure functions have been obtained. Possible ways to overcome the diffi
culties of separation of the power· and logarithmic effects in experimental 
data of deep inelastic lepton scattering have been discussed. 

The investigation has been performed at the Laboratory of Nuclear 
P rob 1 ems , J 1 N R. 
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