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BBE,QEHI-1E 

B nocneAHee speMH H3 3KcnepHMeHTanbH~x AaHH~x no rny6oKo-
Heyn pyroMy v (ii) N-, e (#l) N - pacceHHHIO nony4eHbt HOBble Ba>KHbte 
CBeAeHI1fl 0 CBOHCTBaX KBapKOBbiX 11 rniOOHHbiX pacnpeAeneHI1H BHYTPH 
HyKnoHa. B 4aCTHOCTH, ycTaHosneHo pa3nH411e a noseAeHHH $YHK4Hi1 
pacnpeAeneHHH I<I>P I KsapKoB pa3nH4HbtX apoMaTOB 11-151. 0Kaaanocb, 
4TO OTHOWeHHe d(x)/u(x) I u-; d - c!JP u- H d -KsapKoB a npoToHe/ 
6btCTpO y6btBaeT C POCTOM X H 3KCTpanonHpyeTCH B HOnb npH X =1. 

TaKHM o6paaoM, peanHcTH4eCKHe MOAenH, npeTeHAYIO~He Ha onHca
HHC WHpOKOro Kpyra rny60KOHeynpyrHX HBneHHi1, AOn>KHbl nocneAo
BaTenbHO Y4HT~BaTb yKa3aHHOe HapyweHHe apoMaTH4eCKOH CHMMeTpHH 
HMnynbcH~x pacnpeAeneHHi1. B PHAe nOAXOAOB TaKoi1 y4eT ocy~ecT
BnflnCfl C nOMO~biO 3MnHpH4eCKHX napaMeTpH3a4HH 3KCnepHMeHTanbHbiX 
AaHHbtX 17

•81 • 
B npeAbiAYU1ei1 pa6oTe /9/ 6btna paasHTa KBaHTosoxpoMOAHHaMH4ec

Kafl /KX.QI ABYXYpOBHeBaH MOAenb, Ha OCHOBe KOTOpoi1 YAanocb onH-
CaTb v(v)N-, e(#l)N - AaHHbte npH YMepeHHbiX 3Ha4eHHflX nepeAa4 
Q 2 . HH>Ke Mbl paCCMOTPHM o6o6~eHHe 3TOH MOAenH H nocneAOBaTenbHO 
BBCACM AHHaMH4eCKOe HapyweHHe apoMaTH4eCKOH CHMMeTpHH KBapK
napTOHH~X HMnynbCH~X pacnpeAeneHHi1*. B MOAenH HBH~M o6pa30M 
Y411T~saiOTCH 3$$eKT~ HenepTyp6aTHBHOro xapaKTepa, o6ycnosneHH~e 
HanH4HeM B HYKnoHe KpynHOMaCWTa6H~X CTPYKTypH~X o6pa30BaHHH 
THna cneKTpocKonH4eCKI1X lcocTaBnHIO~I1x/ KBapKos. B o6nacTH yMe
peHHbtX Q2 3TH 3<!>$eKTbl AaiOT 3aMeTHbiH BKnaA np11 scex X(O <X< 1) 
s oTnl1411e oT TBHCTOBbtX, cy~ecTBeHHbtX npH 6onbUJHX xI x = Q 2/2M~-
6bepKeHOBCKafl nepeMeHHaHI. 

0cTaHOBHMCH KPaTKO Ha OCHOBH~X nono>KeHHHX ABYXYPOBHeBOi1 Mo
Aenl1. npeAnonaraeTCR, 4TO B HyKnOHe MO>KHO B~AenHTb ABa CTPYKTyp
H~X YPOBHR c cy~eCTBeHHO pa3nH4H~MH csoi1cTBaMH 1101 • neps~i1 
CTpyKTypHbiH yposeHb npeACTaBnReT co6oi1 Tpl1 COCTaBnRIO~HX KBapKa, 
nOTCH411anbHOe B3aHMOAei1CTBHe Me>KAY KOTOp~MH o6ecne4HBaeT HX 
HeBbtneTaHHe. napTOHHaR CTPYKTypa COCTasnRIO~HX KBapKOB, npORB
nfliO~aflCR c poeT oM Q 

2
, c!JopMHpyeT BTopoi1 CTPYKTYPHbta::i yposeHb. B 

H3nO>KCHHOi1 KapTHHe pacceRHHe BHCWHero TOKa Ha HYKnOHe OnHc~
BaeTCfl AHarpaMMoi1, npeACTasneHHOi1 Ha PHC. 1. B CHCTeMe 6ecKo-

*K11HeMaTH4ecKoe HapyweHHe, o6ycnosneHHoe pa3nH4HeM Mace Ksap
Kos, AYMaeTCR, He MO>KeT HMeTb cy~eCTBeHHOrO 3Ha4eHI1R B paCCMaT
PHBaeMOH o6naCTH 3HeprHi1 • .QOMHHHPY~HM RBn~eTCR AHHaMH4eCKHH 
MeXaHH3M HapyWeHHR, .... ~. ... .-_r..-
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He4HOrO 1-1MOY11bCa HYK110Ha (P-+ oo) A1-1arpaMMa I-1MeeT eepOJHHOCTHYIO 

napToHHYIO 1-lHTepnpeTal.ll-110. Hanpi-1Mep, A11R CTPYKTYPHOH ¢YHK1.1HI-1 

FfP !-1MeeM: 

F:P(x,Q 2 ) =XI: fu(x,Q
2
)+ ~rd(x,Q2 )+~fM(x,Q 2 )1, /1/ 

rAe FCP - CTPYKTYPHaR ¢YHKLII-1R nPOl.leCca 1.1. + p-+ 1.1. +X; r u. r d - $P 
Ba11eHTHOrO u- 1-1 d -TOKOBOrO KBapKa B npOTOHe, 'ft.(, f g - $P Mop
CKHX TOKOB~X KBapKOB H r11100HOB B npOTOHe, B ABYXYPOBHeBOH MOAe-

111-t 1-lMeeM: 

2 
1 

2 r (x, Q ) = I dydz8 (yz- x)"<l> (y) L I (z, Q ) 
q 0 q q q 

= } ...!!I.<IJ (y)f I (...!, Q2 ); q = u,d; 
X y q qq y 

/2/ 

rM,g (x, Q2) ~ 
Q =U,d 

1 ~ X 2 ~ y<l>q(y)fM,g/q(y,Q ). 

3AeCb <IJq (y) - <I>P COCTaB11RIOUiero KBapKa T1-1na q B npOTOHe no A011e 

npOA011bHOro I-1MOY11bca y noc11eAHero; f ulu , f did , C M,g/q - <I>P 
/ 

ea11eHTHbiX U 1-1 d, MOPCI<HX M TOKOB~X KBapKOB 1-1 r 11100HOB. g B co-

CTaB11RIOllleM KBapKe q , <l>yHKl.II-1H cllq H f i!q 0011HOCTbiO onpeAe11RIOTCR 
AHHaMHI<O~ nepeoro H BTOporo ypOBHR COOTBeTCTBeHHO, 8 paCCMaT

PHBaeMOH MOAe11H npeA0011araeTCR, 4TO nepBbiH ypoeeHb 3aAaeTCR 
KBaHTOBOAHHaMH4eCKHM ABHmeHHeM Tpex COCTaB11RIOIIIHX KBapKOB, aa

nepTbiX B HYK110He pe11RTHBHCTCKHM 0Cl.II-11111RTOpHbiM noTeHLIHa110M 

napHoro eaaHMOAeHCTB~R. AnR onHCaHHR AHHaMHKH BToporo ypo8HR 

npHMeHRIOTCR MeTOA~ KXA-TeopHH B03MYllleHI-1H, T,e. ftlq paccMaTpH

aaiOTCR KaK peWeHHR HHTerpOAH¢¢epeHl.IHallbHbiX 3BOI110l.IHOHH~X ypOBHeH 
nHnaToaa-AnTapellnH-napl-131-1 /lll /nAn/. AllR peweHHR ypaaHeHHH 

nAn He06XOAHMO, KaK HSBeCTHO, 3aAaTb Ha4allbHbte yCilOBHR. He 
R8IlRIOUIHeCR 06'beKTOM TeOpHI-1 B03MY111eHHH, C 3TOH t.~ellbiO HCOOI1b3yeTCR 
CTaTHCTH4eCKaR napTOHHaR MOAeilb C peAmeBCKOH aCHMnTOTHKOHI121, 

Ha OCHOBe H3110meHHOH ABYXYP08He80H KapTHHbl HYK110Ha 8 HaCTOR

UieH pa6oTe paCCMOTpeHbl A8a MexaHH3Ma /8~pHaHTa/ HapyweHHR 

apoMaTH4ecKoi1 CHMMeTpHH. B aapHaHTe A HapyweHHe apoMaTH4ecKoi1 

CHMMeTp!-1111 o6yCI10BileHO pa311H4HbiM 83aHMOAeHCT8HeM COCTaBJlRIOUIHX 

KeapKoe APYr c APYrOM. B peayllbTaTe 3Toro <~>u He coanaAaeT 
c <l>d 1-1, cneAOBaTem.Ho, f u I= f d. npH 3TOM no11araeTcR, 4TO pac
npeAeneHHe napTOH08 8 COCTa81lfll0111eM K8apKe q He Sa8HCHT OT ero 
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Pac.l. BsaHMO~eAcTBHe BHemHero 
TOKa C HYKllOHOM B paMKaX ~Byx
Y·POBHeBOfl MO~enH, Q 2 ";:_ q 2 = 
= -(k- k ') 2 , X= Q2 /2Pq; P = 

= (PO' p II ) - HMITYJibC HYKllOHa, 

THna, T.e. f 1/u (z) = f i!d (z) · 
B eapHaHTe 6 HapyweHHe apoMaTH

·4ecKoi1 ct.-~MMeTpHH o6ycno8neHo 

pa311H4HbiM peAme-nOBeAeHH~M TO
KOBbiX KBapKOB B o6flacn~ X-+ 0.~ 

C Y4eToM 3Toro paanH4t.1R a paMKax 

CTaTt.1CTH4eCKOH napTOHHOH MOAe-
111-1 /12/ nony4eHo HecoanaAeHHe 

napTOHHbiX <!>P 8 U 1-1 d COCTaa

IlRIOll\HX KBapKaX; T,e. fi/u f. f 1/d 
KpoMe Toro, C4HTanocb, 4TO 

<I> u = <l>d , T. e. 803HHKaiOII.\ee Ha 
YPOBHe napTOHOB pa311H4He 8 pac
npeAe11eHHRX TOi<OBbiX U- 1-1 d
KBapKOB He ycneaaeT CYUieCTBeHHO 

CKa3aTbCR Ha pacnpeAeneHHRX 

COCTaB11RIOUIHX KBapK08, 

B npt.-~H~Hne MOmHo paccMOTpeTb 
TpeTHH 8apHaHT HapyweHHR apOMaTH-

4eCKOH CHMMeTpl-11-1 1 06'bBAHHRIOUIHH 
aapHaHTbl A 1-1 6. 

B paaAene 1 AllR aapHaHTa A 
nony4eHbl ¢p COCTaBnRIOUIHX KBapKOB 
1-1 peweH~ ypa8HeHHR nAn 80 8TO
poM'npH611HmeHHH no I<OHCTaHTe 

KBapK-rlliOOHHOrO 83aHMOAeHCTBHR 

a 
8
(Q

2
) (NO). B paaAene 2 Ta me 

npot.~eAypa nPOAe11aHa AI1R 8apHaHTa6. 
B pa3Ae11e 3 npeACKa3aHHR Mo

AellH AllR o6o1-1x paccMoTpeHHbiX 8a

pHaHTOB cpa8HHBaiOTCR C 3KCnepH

MeHTallbHbiMH AaHH~MH. 

PHc.2. CrPYKTypHaH ~YHK~HH 
F ~P - rnyooKoHeyrrpyroro I.I.P -
pacceHHHH, ,UaHHbJe H3 paoOTbl 118( 

CrrnomHbJe KPHBbJe cooTBeTCTB¥JOT 

BapHaHTY A, IIYHKTHPHhle - Ba
pHaHTY B. 
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1 • HAPYLUEHHE APOMAH14ECKOt1 C~1MMETPI111 HA YPOBHE 
COCTABn~~mHX KBAPKOB /BAPHAHT A/ 

OnpeAen~M CTPYKTYPY nepeoro ypoBHR 

npeAnonOlK~M, 4TO B npOTOHe KOHCTaHTa B3a~MOAe~CTB~R MelKAY 
OA~HaKOBbiM~ no apoMaTy COCTBBnRJO~~M>1 KBBPKBM>1 a l He pasHa 
KOHCTBHTe B3B~MOAe~CTB~.R MeJKAY paan~llHbiM~ no apoMaTy COCTaBnRIO
~~M~ ~eapKaM~ a 2. B TaKOM cnyllae ~p 6YAYT aae~ceTb OT apoMaTa 
KBBPKB. nycTb, KBK ~ paHee 191,<1>P ~q(Y) COCTBBnRIO~ero KBapKa 
q no AOne npOAOflbHOro ~MnynbCB npOTOHB Y HMeeT B~A 

~ q (y) = lim 
pll-+ 00 

pll q )12 
fdrB(y- -P-)I«P 9 (P 1·P2.P3 

[ctr Jc:I>3(pl,p2,p3)1
2 /3/ 

3 
3AeCb q == U, d; p = k pi =(PO, 0, 0, p II ) - 4-~MnynbC npOTOHa, 

1 =1 
p j - 4-~MnynbC COCTBBnRIO~ero KBBpKa; ~ 3 (p 1 , p 2 , p 3 ) - BOnHOBBR 
$YHK~~R /8<1>/ BHyTpeHHero AB~lKeH~R TpeXKBBPKOBOH C~CTeM~; 

3 3 4 p ' 
dr =B(P- ~ p

1
) II d p.8(..:.ll..L). 

i=l i=l 1 pll 

B<l> ~ 3 (po1'p2 , p 3 ) MOlKHO paccMC!TP~BaTb KaK peweH~e penRT~B~3~poeaH
Horo ypasHeH~R WpeA~Hrepa c· Hec~MMeTp~llH~M oc~~nnRTOPH~M noTeH
I.l~anoM /eM 1131 /: 

~3 (p1,p2,p3) 

9 K-1 
2 exp { _e:_ ( ~ !l~ v 

rr ala 2 2 a 1 

rAe 

e= V ~(P 2 -P3 ), 7J =v :(P2+P3 -2p1); 

2 2 2 2 M ,.p =P
0

- P 11 • 

+ 

!l v 
7] 7] 

a2 
)}, 

K J.I.V= g, - 2 pll Pv ,..v --
M2 ' 

/4/ 

noACTBBJ1RR Bblpa>KeH~e /4/ B <!>OpMyny /3/, BblnOnHRR ~HTerp~poea
H~e ~ nepeXOAR K npeAeny P 11 -+ oo, nonyllaeM: 

~ (y) = N exp{-y(1- 3y )
2 1 erf{ -v' _a_y (1- y)}, 

d d l'l. 

$ (y) = 2N exp l- - 4
Y-(1-3y)

2 1 { erf [ v -3
...:...Y_(/'l.-1 + 2(1- y))] -

u u 1 + 3/'l. l'l. (1+ 3/'l.) 

4 

I 

''I 
i 

,_ 

3y . 
- erf [ v (/'l. - 1 + (1 - 3/'l.) (1 - y))] I , 

/'l.(1 + 3/'l.) • /6/ 

rAe 

M2 
y = Y2 ' /'l. == y2/ y 1 ' y I = -4-- • 

Uj 

KoHcTaHTbl N q. onpeAenRIOTCR ~3 ycnoe~R HOPM~POBK~ Ha OA~H d
~ ABB ll-KeapKa B npOTOHe. <!>yKK~~~ /5/ ~ /6/ nonHOCTbiO 3BABIOT 
CTPYKTYPY nepeoro YPOBHR. 

OnpeAen~M KXA - CTPYKTypy BToporo ypoaHR 

C 3TOH QenbiO HBHAeM <!>P TOKOBbiX KBBPKOB ~ rniOOHOB B COCTBBnRIQ
~eM KBBpKe q. KaK OTMellanOCb BbiWe, OH~ He 3BB~CRT /B paCCMaT
p>1BBeMOM BBpHBHTe HapyweH~R CHMMeTp~~~ OT THna COCTaBnRIO~ero 
KBapKa q >1 npeACTaBnRIOT co6oA peweH~R 3BOniOI.l~OHH~X ypasHe-
H~~ 111, f41: 

dfqlq (x, s) 

ds 

d!, q (x, s) 

ds 

l dy . X 
= f-t 

1 
(y,s)P (-), 

X y q q qq y 

1 dy . X . X 
f -l !.q (y,s)Pqq (-) + t 11q (y,s)Pqg (-)1, 
X y y y 

df 1 (x s) 1 d ·· · 
g q ' = J-L{~ (y,s)P (25...) + f 

1 
(y,s)P (25...)}, 

ds :x y q gq y g q gg y 

171 

g2(Q~) 
rAe !, = .f 1 + Sf Ml ; s = ln - 3BOJ110Q~OHHaR nepeMeHHaR, 

q 'q q q g2(Q2) 

g~Q2 ) - KOHCTBHTB CBR3~ KBapK-rniOOHHOrO B3aHMOAeHCTBHR, pac
CllHTBHHBR, BO BTOpOM nOPRAKe Teop~H B03My~eHHH (next Order), 

fC 

g 2 
(Q 

2
) _ 1 (l _ J!.! ln 1n Q 

2 I A 2 
. ) 

16rr2 - t3olnQ2/A 2 13~ lnQ2/A2 ' 

t30 =11-2/3nr;..B 1=102-38/3nr: "r =4; A- KXA napaMeTp. <l>yHKI.\HH 
pac~enneHHR P1J MOJKHO nonyllHTb n~TeM o6pa~eH~R MaTPHQ aHoManb
HbiX pa3MepHOCT,e~ B~nbCOHOBCKHX onepaTopoe TBHCTa 2, nonylleHHbiX 
e NO-npH6n~)J(eHH~ 1151. 

AnR peweH~R ypaeHeHHA /7/ Heo6XOAHMO 3BABTb Ha4anbH~e ycno
BHR, TO eCTb <J>p KBBPKOB >1 rniOOHOB f liq npH <!>HKC~POBBHHOM Q 2c:Q~. 
HallanbHble ycnoBHR He onpeAenRIOTCR a paMKax TeopH~ eo3My~eH~~. 
AnR ~x 3aAaHHR eocnonbayeMcR peaynbTaTaMH MOAenH 11caeea-Koea
neHKo112/, cornacy10~e~cR c ocHOBHbiM~ nono)J(eHHRMH KXA. B ocHoae 
3TOH MOAenH ne)J(HT npeAnOnO)J(eHHe 0 B03M0)J(H0CTH BOCClf'BHOBneHHR 

5 



<t>P f il q e ~-tHTepeane 0 < x. < 1 npH C!JHKCHpoeaHHOM G 2 
= Q ~ HCXO,Qfl 

113 noee,QeHHR 3THX <!>YHKI.IHH B pe,QlKeBCKOH o6JlaCTH (z - 0): 

2 A r11q (z, Q 0 ) = A11 q (f I z), 

A 

f i/q - f 1 (z). 
z-+0 

OnepaTOP At/q CTPOHTCR B paMKaX CTaTHCTH4eCKoro no,QXOAa obep-
KeHa-nacKoca lie/ 11 KyTH-Bai:1cKon<t>a /17/: 

A (flz)=f{z) 
q q~ 

a(O)(fl z)" 

(1)(ft0) 
aq 

, AM,g/q(f,Z)=fM,g(z) 

a(k) (flz) = +tdae ia(1-z) [ fdf3e-ia{3 f (/3}) k X 

-~ 0 q 

"" -tay - -
x exp{ fdye (2nffM(y)+f,(y)H. 

0 

a(~)(f\z) 

a<1>cr \0} 
q 

!Bl 

Ha OCHOBe pe,QlKeBCKOrO aHailH3a aMnilHTY,QM BHpTyailbHOrO KOMnToH-

3¢$eKTa ¢YHKI.IHH f 1 B pacCMaTpHBaeMOM aapHaHTe B~6paH~ B BH,Qe 

- 1 - r a - a f3 r q (z) = -=- ~ q = u d; f M ( z) = ---; r (z) =-e- z v z: 2nrz g z 

np"' o 2 .,Q~ AilR 

f ( 2 q/q z, Q 0) = 

$P ft/q OKOH4aTeilbHO noily4a~M: 

r-1 
(1-z) ~(a,r.-{3(1-z)) 

..[ZB(r, lh) cll(a, r +%, - {3) 

fMI (z,Q~) = ~(1-z{_,.t!z cll(a,r + %,-{3(1-z)) 
q 2n z f cll(a, r + tlz,-{3) 

r,
1

q (z,Q~) =..!.. e-th(1- z{-% ~(a, r + %, -{3(1- z)) 
ll 4!(&,r+IA,-f3) 

191 

1101 

r,Qe ~(a, r, {3) - e~pOlK,QCHHaA rHnepreoMeTpH4ecKaR ¢YHKI.IHR, B~pa
lKeHMR 1101 3a,Qa~T BHA Ha4ailbH~X YCilOBHH ypaBHeHHH 171 npH .HKCH

poeaHHOM Q! • Qg. 
PeweHHe ypaBHeHHH 171 6yAeM HCKaTb B RBHOM BH,Qe C nOM~b~ 

eapHal.li-iOHHoro MeToAa npo6H~x <!>YHK4HA. Bb16epeM npo6Hble <!>YHKI.IHH 
B aHailHTH4eCKOM BH,Qe Ha4ailbHbiX yCilOBHH 1101, npe,QnOilaraR, 4TO 

ecA oZ - aaBHCHMOCTb I s -3aBHCHMOCTbl cocpe,QoT04eHa a napaMeTpax 

r, a, {J. OrpaHH4HBanct. IlHHeAHb!M no s npH6rtHlKeHI1eM, 3anHweM: 

6 

a( a) • e. (O) + a (1) • 5 , 

r(s) "' r (G)+ 18/26· s, 

f3(s) .. {3(0)+ {3(1) .s. 

1111 

ll ,,. 

I\ (I 
\ t•' 
~ . 

KoHcTaHTbl a(O), r<0>, f3(0) onfe,QeilRIOT ycnoeHR 171 8 $~~Me 1101 
B T04Ke Qb KoHcTaHTbl a (l), fJ (1 

aa,QaiOT 380I1101..1HIO <!>P' no Q 1-1 onpe-
,QeilRIOT HCKOMOe npi16Il11M<eHHOe peWeHHe 17/ AilR AaHHbiX a (O), r (0}, 

{3~). Bee KOHCTaHT~ ~ COOTHOWeHMRX 1111 Ill napaMeTp~ y, A, 
He 3aBHCR~Me OT Q2,onpe,QeileH~ 1-13 YCI1081-1R MMHHMyMa [flyHK4HOHaila: 

2 [ ] 2 2 
X t "' X uy + X 3 y • I 1 2/ 

3AeCb 

N 
2 1 !. 

XHy"' N t=1 

2 2 
F 2 (xi, Q i) - F 2 (a,~ I x 1 ~Q 1 ) 

AF
2 

(x ,Q~} 

2 r , /131 

8 1!lax 1 2 I 141 
x 2 = !. f ds fdx!Lj(ft/ (alx,s)-Rj(t 11 (alx, s))l, 

'3y j=!.,q,J 0 0 q q 

2 2 
r,Qe a= (a, r, {3), F 2 (x 1 , 0 1), AF2 (x 1, G1 ) - 3Kcnepi>1MeHTanb-

HOe 3Ha4eHHe Ill OWM6Ka CTPYKTYPHOH <!>YHK1.111H S 1-H T04Ke, ,QaHH~e 
B3RTb1113 pa60Tbl/18/ B o6JlaCTH 1 f3B21c 2 < Q 2 <15 [aB

2
1c

2
; 

F
2 

(a, A I x
1

, 0
1
2 ) - cTpyKTypHaR cjlyHKI..IJ.1R ,- pacc~HTaHHaR no <t>op-

Myne 111 8 paMKaX ,QBYXYP08He80H MO,QeilM C y4eTOM HapyweHMR apoMa

TJ.14eCKOH CHMMeTpHH 1>1 HCnOilb30BaHHeM 8blpameHI1~ 121, 151~ 161, 
1101 1-1 1111. Lj M RJ- nee~e 1-1 npaeble 4aCTH ypaeHeHH~ /71 
nocne nOACTaHOBKH B HHX npo6Hb1X cjlyHK1.1J.1H 110/ C y4eTOM /111. 

HHHHMH3a~HR $YHK1..1HOHaila 1131 n03BOilReT 3a,QaTb Ha4ailbHble 
YCilOBHR 3BOili01..1HOHHbiX ypaaHeHHH H3 cPa8HeHHR C 3KCnepHMeHTailb
HbiMI1 ,QaHHbiMH BO eceA yKa3aHHO~ o6nacTH no Q~ H3 YCI108HR MHHHMy

Ma $YHK1.1110Hana 1141 Bbi4HCilRIOTCR KOHCTaHTbl np116IlHlKeHHOrO peweHHR 

ypaBHeHH~ 171 a(1), {3(1), ~Ha4eHMR BCeX noily4eHHbiX KOHCTaHT H 

$11KCHpoeaHHble A 1-1 Q ~ I Q~- T04Ka Ha4aila 380iliO~HHI npHse,QeHbl 
B Ta6Jl,1, napaMeTp y B3RT nOCTORHHbiM ,QJlR y,QOBileTBOpeHHR noporo

eoro yCilOBHR: fd/JU =0,01 npH X-t 1. 
norpewHOCTb aocnpoH3BeAeHHR KXA 3BOJ1~1..1HH ¢YHKI.IHRMH 1101 Heee

IlHKa, O,QHaKO pacTeT C poe TOM Q2 , AOCTHr aR 1 0-1 5% npH Q 
2 = 

=400 f3B 2 lc 2 • 

Ta6mm.a 1 

napa- a<O) r (0) f3 (0) y !1 a (1) f3 (1) Q~ A 
MeTpbl 

1,455 I ,687 I, 142 1 ,o- 99,97 0,307 -1 '158 1 ,o- 0,17-

!lJHKC. ¢HKC, !lJHKC, 
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'TaK~M o6pasoM, onpeAeneHa KXA - CTPYKTypa cocTa8n~~~~x K8ap
K08. BMeCTe C 3T~M sac!J~KC~posaHbl See C8060AHble KOHCTaHTbl MOAe
n~ ~ cornacHo /2/ nonHoCTb~ SaAaHw c!JYHK~~~ pacnpeAeneH~ry nap
TOH08 8 npOTOHe, COOT8eTCT8Y~~~e HapyweH~~ apOMaT~4eCKO~ C~M
MeTp~~ Ha yp08He COCTa8n~~~~X KBapK08, 

2. HAPYWEHHE APOMATH4ECKOR CHMMETPHH HA YPOBHE 
KBAPKOB-nAPTOHOB /BAPHAHT 5/ 

OnpeAen~M CTPYKTYPY nep8oro ypo8H~ \ 

npeAnonom~M, 4TO BSa~MOAe~CTB~e MemAY COCTaBn~~~~M~ KBapKaM~ 
He sae~c~T_ OT apoMaTa. OnpeAen~~ Aanee ~g cornacHo /3/ ~ Y4~
Tbl8a~ 8 /4/ a- 1,;, af , nony4~M, 4TO .~ q (y) = <P u (y) = ~d (y) AaeTc~ 
8blpa>KeH~eM /5/ 19 . TaK~M o6pasoM, 

~q(Y) = ~d(y) /c!JOPMYila /5//. 
OnpeAeil~M KXA- cTpyKTYPY 8Toporo ypo8H~., 

Ha~AeM <IJP napTOH08 B COCTa8Jl~IO~~X ll- ~ d-K8apKaX, 5yAeM 
TaTb, 4TO pasn~4~e e <!>P u- ~ d -KeapK08 o6ecne4~8aeTc~ 
HbiM' no8eAeH~eM 3~~x c!JYHK~~~ 8 pe.Qme8CKO~ .o6nacT~ (z ~ 0): 

- 1 - 1 
f (z) = - ;. f d (z) = - (1 - z) T/ (r, a, {3). 

u Vz . .rz. 
<IJyHK~~~ 7J(r, a, {3) onpeAeJl~eTC~ ~3 YCR08~~ HOpM~P08K~. 
cny4ae MOAe.l)b Hcae8a-Ko8aJleHt<O 1121 JiR~ f i/ q AaeT: 

2 2 
fu/u (z, Qo) = f q/q(z, Q o) ~~ 

2 ' 2 
fM/u (z, Qo) =.f M!q(z, ~o) c!JOPMYilbl /1 0/, 

2 2 r,/u (z, Qo) = f g/q(z, Qo) 

( Q2)- (1-z{ ct>(a,r,-~(1-z)) 
c did z, 0 - - .... 1 

v' z B(r,Yz) ~(a, r+ Yz ,-,S) -{2r+ 1) · ~(a, r+3/2 ~~13) 

/15/ 

C4~-

pasn~4-

/16/ 

B TaKOM 

/17/ 

/ 

r-Yz ~(a,r+Yz 1 -~(1-z))- 1-z cl>(a,r+312,-{3(1-z)) 
f (z Q2) = ~ (1-z) 2r+ 1 

Mid ' 0 2 -1 
n r z cl>(a, r+Yz,-{3) -(2r+1) cl>(a,r+3/2,-{3) 

{3 
y; ~(a,r+'-h,-{3(1-z))- 1

-Z cl>(a,r+3/2,-{3(1-z)) 
fg;d(z,Q2) = ~e- 11-z)- 2 2::.:.r-'-+71'---------

o z ~(a,r+'-h,-{3) -(2r + 1r1c~>(a,r+3/2,-{3) 

, B~pameH~R /17/ ~CnORb3YIOTCR ARR SaAaH~~ Ha4ailbHWX ycnoe~~ 
ypaeHeH~~ 171 np~ Q2=Q~. Ae~CTBYR Aanee no cxeMe, aHanor~4HO~ 
~snomeHHOH e pa3Aene 1, oepR eMecTo /5/ ~ !6! c!JopMyny /15/, 

J1 

< 

' 

•I 

·~ 
} 

TaonHQa 2 

Tiapa-
a(O) T (0) (3,(0) a< 1) {3{1) Q2 

MeTpbl y !':.· 0 A 

1,064 1,319 0,773 0,014 1,0- 0,390 -1,295 I ,0- 0,17-

cPHKC, .cPHKC. cPHKC, 

a 8MeCTO /10/ - ¢0PMYilbl /17/, nony4~M Ha6op KOHCTaHT /Ta6n.2/, 
nOilHOCTbiO onpeAeilRIO~~X <IJP napTOHOB 8 npOTOHe /2/. 3T~ <IJP COOT
BeTCT8YIOT HapyweH~IO apOMaT~4eCKOH C~MMeTp~~ Ha ypOBHe K£apKOB -
napTOHOB, 

3. CPABHEHHE nPEACKA3AHHR ABYXYPOBHEBOR MOAEnH C 3KCnEPHMEHTOM 

CpaeHeH~e npeACKa3aH~M MOAeil~ c 3Kcnep~MeHTOM 6yAeM npoBOA~Tb 
B OUJlaCT~ yMepeHHbiX 3Ha4eH~~ Q 2/ 1 r3B 2/c2 <Q 2 < 15 r3B 2fc2j, 
'Ha p~c. 2 3Kcnep~MeHTailbHble AaHHble ARR CTPYKTypHbix c!JYHKLI~H 
F~P rny6oKoHeynpyroro J.LP -pacce~H~R cpaeH~8aiOTc~ c npeACKasa
H~RM~ MOAen~. CnnoWHble KP~Bble cooTeeTCTBY~T eap~aHTY A, nyHKT~p
HWe - oap~aHTY 5. Kp~ewe nony4eHw B pesynbTaTe peweH~B 3BonJO
~~OHHWX ypaBHeH~~ B NO-np~6n~meH~~. np~BeAeHHWe Ha p~c.2 
KP~B~e no cy~eCTBY ~BJl~IOTC~ penep~WM~, no H~M <IJ~KC~PYIOTC~ see 
CB060AHble KOHCTaHTbl MOAeJl~. 

A1 ~ 

OL-~~~~~~~~~ o qs x 1 

PHc.4, 0THOWeHHe CTPYKTYPHbiX 
cPYHK~HH rnyooKoaeynpyroro 
en- H ep -pacceRHHH. ,UaRHble 
BSHTbl HS pa6oTbl 161• CnnowaaH 
KpHBaH COOTBeTCTByeT BapHaHTY 
A, nyHKTHpHaH - BapHaRTY E. 

PHc.3. Ko3cPcPH~HeHT npo~OJ1hHOH 
acHMMeTpHH, ,lJ;aHHble H3 paoOTbl /6/. 
CnJIOWHa~ KPHBaH COOTBeTCTByeT 
BapHaHTY A, nyHKTHpHaH - sapH
aHTY B. 

F." a. 
F.'P 

2. 

0,5 

0 
0 o.s X 
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Be~HSIKOB B.A. P2-82-833 
HapymeHHe apOMaTH~eCKOH CHMMeTpHH KBapKOBhlX pacrrpe~eJieHHH 
n ~nyxyponnenoit KX.U MO~eJIH 

B paMKax ~nyxyponnenoit KBaHTOBoxpoMO~HHaMH~eCKOH MO~eJIH 
paCCMOTpeHbl ~Ba BapHaHTa HapymeHH.R apOMaTH'IeCKOiJ: CHMMeTpHH 
KBapiCOBbiX HMnyJibCHbiX pacnpe~eJieHHH BHYTPH HYKJIOHOB. B rrepBOM 
BapHaHTC HapymeHHe o6yCJIOBJieHO pa3JIH'IHblM B3aHMO~eHCTBHeM co
CTaBJISIJOmHX IcnapKoB ~pyr c ~pyroM, no BTOPOM - pasJIH'IHbiM 'none
~enHeM UUPTOHHbiX ¢YHK~HH pacnpe~eJieHHR B pe~~eBCKOH o6JiaCTH 
(x ... O). n paCloTe noJiy<J:eHhl neconrra~aromne 4>YHK~HH pacnpe~eJieHHR 
~JIR ll- H d -aaJieHTHb!X KBapKOB B IIPOTOHe, Ha OCHOBe KOTOPbiX 
OIIHCal!bl :31CCilCPHMeHTaJibHble p;aHHbie • 

PaOoTa BbinOJIHena B Jla6opaTOPHH R~epHbiX npo6JieM OH5IH. 

npenp~HT 05beA~HeHHOrO ~HCT~TyTa RAePH~X ~ccneAOBaH~H. ~y6Ha 1982 

Bednyakov V.A. P2-82-833 
Aromatic Symmetry Violation in Quark Distributions in Two-Leve 
QCD Model 

Two variants of aromatic symmetry violation in momentum 
quark distribution in a nucleon are investigated in the 
two-level QCD model. In the first variant the symmetry was 
violated by different interaction between constituent quarks 
with different aroma. In the second - the different Regge 
behaviour of parton distribution leads to the violation of 
aromatic symmetry. Various "u" and "d" distributions on 
the proton are achieved. Good agreement with experiment is. 
obtained. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 
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