
OfibBAMHBHHbiM 
MHCTMTYT 
RABPHbiX 

MCC~BADBaHMM 

A.,li, .JlMHKeBKll, BJ1.CaspKH , B.B.CaHa,U3e , 
H.B.CKaliKOB 

CTPYKTYPH~E ~YHKU"" HYKROHOB 

AYfiHa 

B COCTABHOW KBAPK-,li,"KBAPKOBOW MO,li,ERM 

HanpasneHo a >KypHan "HAepHa.A <)l vt 3vtKa" 

1982 



• 

1 • ~BEJlEH~E 
OnHcaHHO rny6oKOHeynpyroro nenToH-aApDHHOro pacceAHHA a 

COCTaBHbiX MOAeflAX aApOHOB nOCBAIIIeH(? .. f>onltlllOe, 4HCfl0 -pa60T. 8 
paMKax I<BaSHnOTeHLIHanbHOrO nOAXOAa /1,2/ ~HH $OJ)ManH3M onH
caHHR 3THX npolleccoa 6bln c¢opMynHpoaaH a /3/ 11 pasaHaancA 
a/ 4"91 . Hac TORUla A pa6oTa ABnAeTCA HenocpeACTBeHHbiM npoAO~lKe
HHeM191, a KOTopol1 6blnH nony4eHbl CIIOpMYflbl AnA cTpyKTypHoro TeH 
sopa HYKflOHa W ,.,;· (P, q) \.lepe3 OAHOBpeMeHHble penATHBHCTCKHe 
BOflHOBble .YHKLIHH /8~/ KBapK-AHKBapKOBOH CHCTeMbl. 3AeCb 3TH 
.OpMynbl 6yAYT HCnOflbSOBaTbCA AnA HaXOlKAeHHA ABHOrO BHAa 
CTpyKTYPHbiX <llYHKLIHH HyKnOHa KaK CBRSaHHOrO COCTORHHR KBapKa 
CnHHOM 1/2 H AHKBapKa CO cnHHOM 0 HflH 1. 3aMeTHM, 4TO B no
cneAHHe rOAbl KBapK-AHKBapKOBaR MOAenb HYKflOHa npHo6pena HS
BeCTHOCTb B CBASH C o6CYlKAeHHeM Ha6nOAaeMbiX Ha 3KCnepHMeHTe 
1/Q 2 -nonpaBOK K CTpyKTYPHbiM .YHKLIHRM H paCCMaTpHBanacb B 
pa6oTax paSHbiX aaTopoa /eM., HanpHMep/101 I. 

B cneAYOIIIeM pasAene Mbl npHBeAeM nony4eHHble paHee •opMynbl, 
KOTOpble B TpeTbeM pa3Aene 6yAYT HCnOnbSOBaTbCR AflR HaXOlKAe
HHR RBHOrO BHAa CTpyKTYPHbiX <llYHKLIHH HYKnoHa. 

2. CTPYKTYPHME <llYHKU~~ KBAPK-Jl~KBAPKOBO~ CHCTEMM 
B OJlHOBPEMEHHOM nOJlXOJlE 

B npeAbiAYIIIeH pa6oTe ;g; 6blno nony4eHo cneAYOIIIee ablpalKeHHe 
AnR CTPYKTYPHOrO TeH30pa HYKflOH8 ( S = S N = 1/2) *: 

3-+ 3 .. 
(i) (2JT)s d fl.~t 1 ,A d ll k2 ,A w (P, q) = - • f X 
ll v 18 ll 0 ll 0 

k1 ,m1 ..\ k 2 ·~A /2. 1 I 
( 4) 2 (1) (I) (I) 2 (i) 

X f) (P + q- k 1- It 2 )(Q 1 h11J.V + Q 1 Q 2 h 21J.V + Q2 Q1 h S!J.V + Q 2 h 41J.V ) • ' 

*Mbl HcnonbsyeM cneA)'10111He o6osHa4eHHR H nepeMeHHble: P - ~:', 

nyn-C HYKflOHa, q - nepeAaHHbiH HMnynbC /HMnynbC BHPTYanbHOro 
<!lOTOHa/; Q2 =-cr>O,· v=Pq/M, X=Q 2 /2Mv, W2=(P+q)2. '# 
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4aO 6eccnHHOBOrO AHKBapKa, 
CO cnHHOM 1 • npoeKLIHH CnHHa 
+1/2, npOeKLIHH CnHHa BeKTOp-
- 0, ~1, a AflR 

KaapKa ~ kt, ,\ 

), j = 1, 2 ' 

L11 - 4HCTO 
eMbl OTC4eTa, B .J!Q!OpoH 
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nenTOH-aApDHHOro pacceAHHA B 
BA~eH~6on~e 4HCno -pa6oT. B 

11UI;v\'-'14d·;/t,2/ o6uiHH ~PManH3M OnH

B /S/ H pa3B14BanC.f! 

A HenocpeACTBeHHYM npoAOn*e
~pMyn~ AnA CTpyKTYPHOro TeH
OAHOBpeMeHH~e penAT14BHCTCKHe 

CHCTeM~. 3AeCb 3TH 

3Ha4eHHe HHAeKca i =0 OTBe4aeT cny4al0 6eccnHHOBoro AHKBapKa, 
a 3Ha4eHHei =1 - cny4al0 AHKBapKa co cnHHOM 1. npoeK~HH cnHHa 
KBapKa r l H u 1 OpHHHMaiOT 3Ha4eHHA ~1/2, npoeK~HH CnHHa BeKTOp
HOrO AHKaapKa I i = 1 I r 2 H u 2 npHHHMaiOT 3Ha4eHHA 0, ~ 1 , a AnA 
6eccnHHOBoro AHKBapKa (i = 0) r

2 
= r

2 
= 0. 

KosapHaHTHO onpeAeneHH~e a c.~.H. HMnynbc~ KaapKa Kk
1

,A 
H AHKaapKa ~ k A 3aAaiOTCA cneAYIOIQHM o6pa3oM: 

2' ~ ~ .... 
_. -1 ... p 0 p k j 

AkJ,A =<LA kJ)=kJ-M(kJ- Po+M ), J=l,2, 

Ao =-'A2 + 2 
k J, mtA - v kJ ,A m f (j ,t = 1,2). 

rAe m1 ecn. Macca KBaPKa, ms- Macca AHKaapKa; L11 - 4HCTO 
nopeH~eBCKoe npeo6pa30BaHHe H3 CHCTeM~ OTC4eTa, B J!Q!OpDH • 

HYKilOH MMeeT 4-HMOynbc P H 4-cKopocn. A = P I v P 2 = P I M, 
B CMCTeMy OOKOA: L_\1 P = (M, (J}. p. I' p. 

3apRA KaapKa IAHKaapKal /a eAHHMqax e I o6o3Ha4eH 4epes 
Q 1(Q 2), a MaTpH4Hble 3neMeHTbl onepaTopa TOKa Meii!Ay OAH04aCTH4-
H~ COCTORHMRMM HMetOT BHA: AnA K&apKa /11, 12/ .. ... -.... ... 

<k 1' r 1 I J 11 (0) I P 1 : u 1 > = u (k 1, r 1 ) y P. u(p 1' u 1 ) , 

AnA 6eccnHHOBOro AMKBapKa /11,12/ 

. :· ~rr:n:'"ryl 

. ,;, -s.:.:.J.k 

l2.3al 
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1 ~··.~ 
t:l' ,,.,, 

I 
I, 
•f., 

... ... (0) 2 
<k2,r2IJJL(O)Ip2,u2>=Ck2+P2)1Lr (q) /2.36/ 

H AJ'l.R BeKTOpHoro AHKBapKa /12,18/ 

'... ... -p ... (1) 2 
<.k 2 ,r2 1JJL(O)IP2 ,u 2>=E Ck 2 l2H-f 1 (q Xk 2+p2 )1Lg/CP+ 

/2.3e/ 
+f~l)'(q 2 )(gPILk2K+ gKILp2p )]•E K<P2,u2)' 

rAe f(O)(q2 ) eCTb <t>opM<t>aKTOp CKa/l.RpHOrO AHKBapKa, a f(l) (q 2
) 

H f ~1 > ( q2 ) - <t>opM<t>aKTOPbl aeKTOpHoro AMKBapKa. B HaCTO.RIJ4ei1 
pa6oTe Mbl 6y~eM pacCMaTpHBaTb npOCTeHWHH Clly4ai1, KOrAa 
r)_l)(q2) = rJO(q2) = r<t>(q2), 

Cni'IHOBa.R CTPYKTypa B<t> saAaeTC.R <t>opMynaMH (s = s N = 1!2) : 

(0) 'N'N ... (0) BN'N ... 
<Psr (l:lp,A)=B,u·<Pu (l:lp,A), /2.4/ 

(1)sNrN ... 112 1 1 (1)s N'N ... 
¢ 87 (l:lp;..) = I I <~1. uKis,r> <PuK (l:lp ,\ ), 

U=-1/2 K-1 ~ ' 

rAe < ~ 1; uKI s,r > ecTb K034><t>HLtHeHTbl Kne6wa-ropAaHa, u 
H K eCTb COOTBeTCTBeHHO npoeKLtHH CnHHa KBapKa H /BeKTOpHOrO/ 
AHKBapKa, a 

(O)sNrN -+ - o -+ (0) -+ 
<Pur (l:lp,A )=ua(P;'N)u{J (l:lp,.\ ;u)·~a{J(I:lp,A), 

/2.5/ (1)sNrN -+ - ~ -+ -+ (1)p -+ 
cpUK (f:l \ )=U (P;rN)UQ(f:l ~ ;u)E (-f:l ,;K)~ Q(f:lp,\). 

P•" a ,.. p,. p P•" a,.. • 

3AeCb J, = (L ~1 P) =0, a 6~cnHHOPbl u <P. u.) 4aCTHL4 Maccbl m 1 
H BeKTOPbl nOI1.RPH3a1.4HH E {p, K) 4aCTHL4 MaCCbl m 2 HOpMHpOBaHbl 
YCI10BH.RMH: IL 

--+ ... , ..... ) ... , 
u(p,u)u(p,u )=2m 180'0''' E (p,K E(p,K )=8KK' 

npeACTaBil.R.R MaTpH4Hble <t>YHK1.4HH ~(O) H 1!1(1) B BHAe pa3/lOIKeHH.R no 

MaTPHI.IaM I, yll, ullv = iyllyv, y 6 ,ylly6 ,nony4aeM 

(0) ... 
= Ba{J X (l:lp,A ) • 

p (1) ... 
= y afJ • X (l:l p). ) ' 

~ (0) (~ ) 
a/:3 p,A 

~(l)p(~ ) 
a{J p,A 

/2.6/ 

rAe X(O) H x<1> eCTb CKall.RPHble <t>YHKLtHH. ~anee 6yAeM paCCMaTpH
BaTb Clly4aH c<t>epH4eCKH-CHMMeTpH4HbiX B<t>, OTBe4a~IJ4HH 8-COCTO.R
HH~ f=Q KBapK-AHKBapKOBOH CHCTeMbl. 

3. HAXO~AEHHE BHAA CTPYKTYPH~X <t>YHKUH~ HYKnOHOB 

(i)npoHHTerpHpyeM C y4eTOM 8 -<t>yHKLtHH B /2. 1/'4/leH, COAepiKaiJ4HH 
h1j.W, no~ k

1
A H BBeAeM 0603Ha4eHH.R: 
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!\Jr.,.\ • l:l k2 ,.\; l:l k ',.\ = q - !\ k.-\ 
~ -1 
q = (L,\ q) 

... 
4/leH, COAepiKaii4HH h (

4
1) , 
ILV 

3Ha4eHH.R: 
npOHHTerpHpyeM no f:l k 

2
,,\ H BBeAeM o6o-

... .... .... C!. ... 
l:l k).= l:lkl'A; l:l k',A = q - L\ k,A 

HHTeP<t>epeHI.IHOHHble 4/leHbl c h JJL1~ H h '3
1,!11 COAepiKaT0 npoH3BeAeHH.R 

... ~ ,.... -:+ ... ~ 

BOilHOBbiX <l>YHKL4HH, 3aBHC.RIJ4HX OT tlk,A H ~k ',.\ = q - 1\,A• rAe 
~ 1 1)•8/ (l) 8 T -+ lql =v v2+ Q2 /eM.. I. nocKOilbKy B<t> ¢ N N(p) A0111K" ... s r 

Hbl y6breaTb c poe TOM IP I AOCTaT04HO 6blcTpo A11.R CXOAHMOCTH HOp-
MMpOB04Horo HHTerpana /CM./g/ /, TO HHTep$epeHI.IHOHHble 411eHbl 
C pOCTOM Q2 y6blea~T 6biCTpee HeHHTepe<t>epeHLtHOHHbiX, 4TO HaXOAHT" 
C.R B COOTBeTCTBHH C npeAnOilOIKeHHeM napTOHHOH MOAe11H 0 11 BbiMHPc 
HHH 11 B aCHMnTOTHKe HHTep<t>epeHI.IHOHHbiX BKilaAOB. TaKHM o6pa30M, 
aCHMnTOTHKa CTpyKTYPHbiX <t>yHKLtHH 3aAaeTC.R BblpaiKeHHeM ... 

W(l) (P,q)= (2tr)3 ( dl:lk,A [8(M+v-l:lo, -l:lo )Q2h(i) 
ILV 16 l:l o, l:l o k ,mi'~ k,m2.\ 11LI 

k •Dt,\ k, m2 A. 

+8(M+v-f:lko ,-f:lok' A)Q22h4(i) j(L\ok .f:lok, )-1, 
,m 1" ,m2 . IL" ,m 1 ,m2 

/3.1/ 

rAe Mbl BOCnO/lb30Ba/1HCb llOpeHI.I-HHSapHaHTHOCTb~ 8(4
) -<t>yHKLtHH I 

/2.1/ H Y411H, 4TO (L~ 1 P)0 =M, (L~ 1 q) 0 =v /cM.
16

"
81

/. 
nepeHAeM K paC4eTy BblpaiKeHHH All.R h[~t, h~~v ,KOTOpble nOCilE 

yKa3aHHOrO BbiWe HHTerpHpOBaHH.R npHMYT BHA 

(l) 1 . 2 ... ... . 
h11L" = I (<21. 0'1 u21 sr>) <l:lk',A.•'t I JIL (0)\-l:lk,A ,u1> x. 

'•'t ,0'1 ,0'2 

... -+ (l)8 N7N -+ 2 
x<-l:lk).; u1\Jv(O)I~k',A t '1 >I 1¢ sr (1/:l k,A Ill 

'N 
/3.2/ 

(l) 1 a ... ... 
h 4f.tv= I (<"2"1;u1u2 \sr>) <l:lk'A;r2 \J (O)j-l:lkA ;u2 >x 

'•'t'ul,u2 ' IL ' /3.3/ 
-+ -+ (l)sN'N -+ 2 

x<-~k).; u21Jv(O)\I:lk',A; '2> ,I l<f>sr (ll:lk,A Dl • 
N 

HanOMHHM, 4TOh~) COAePIKHT npOH3BeAeHHe KBapKOBbiX TOKOB 
BHAa /2.3a/, a IL"h~~- AMKBapKOBbiX TOKOB BHAa /2.36/, /2.3&/. 

HenocpeACTBeHHbiM Bbi4HCneHHeM c y4eTOM /2.4/-/2.6/ nerKo 
Hai1TH, 4TO 

(0) ... 1/2 (O)s r ... 
z· (\l:lk,A I)= I 1¢ sr N N{L\k). )1

2 

'N =-1/2 
... 2 

= M(m 1 + l:l k.m
1 
,\)I X (O) (1/:l k,A Ill 

/3.4/ 

~ 



I J 11- (O) I P2 • u 2 > = (k 2 + P 2) 1.1. t co> ( q 2 ) 

TOpHoro ,qJ.-tt<eapt<a /12,18/ 
/2.36/ 

-> - p -+ [ (1) 2 
I J 11- (0) I P2 • u 2 > = t (k 2 ;' 2> - c 1 ( q Xt 2 + P2) 1.1. g Kp + 

2 ] K -+ 
)(gPJ.I.k2K + gKJ.I.p 2p) • E (p2 'u2 ), 

/2.3e/ 

) eCTb <I>OPM<I>at<TOp Ct<am'lpHoro AJ.11<BapKa, a c<f> (q 2 ) 

) - <!>OpM<J>at<TOp~ Bei<TOpHoro AHKBSpKa. 8 HaCTOR~eH 
6y~eM paCCMSTPHBSTb npocTeHWHH cny4aH, KOr,qa 
r~t>(q2) = r<1>(q2), 

R cTpyt<Typa B<l> aa,qaeTCR <t>opMynaMH (s = s N ,. 1!2) : 

-> (0) BN'N -+ 
(1\p,A)=B,u ·rPu (.:\p,A ), 

/2.4/ 
... 112 1 1 (1)s N'N -+ 

(I\ P A ) = !. !. <"X'" 1 , u K I s, r > r/J a K (.:\ P A ) , 
' U=-1/2 K-1 ;c:; ' 

u K I s, r > ecTb K03<I><I>HI.IHeHTbl Kne6wa-fop,qaHa, u 
IOOTeeTCTBeHHO npoeKLIHH cnHHa KeapKa H /eeKTOpHoro/ 
:a 

-> - 0 -+ (0) -+ 
(,1 p A ) = u a (P · r N ) u a (.:\ p A ; u)' «<I a 0 (.:\ p A ) • 

. • ~ • ~ • /2.5/ 
... - ~ -+ ... (1)p -+ 

(.:\ , ) = u (P ;rN) u 0 (.:\ ~ ; u)t- (-.:\ ,; ~e)«ll a (.:\P ,\). P·" a ~ p,... p p," a~ , 
----+ .. 

L A.1 
P) =0, a 6~cnHHop~ u (p, a) 4aCTHI.I Maccw m 1 

OnRpH3ai.IHH E J.l. (p, K) 4aCTHI.I Mace~ m 
2 

HOPMHpOBaHbl 

p,u')= 2m 18uu'• t*cP, IC)tcP, IC')•BICIC' 

MaTpH4H~e <I>YHKI.IHH «<I (O) H «11( 1) 8 BH,qe pa3nOIKeHHR no 

YI-L 'u11-v = iy~o~yv, y6 ,yl'y6 ,nony4aeM 

(0) ... 
,\ ) = 8 a/3 X (.:\ p, ,\ ) ' 

p (1) ... 
iA) = Y af3 ·x (.:\p,\)' 

/2.6/ 

(
1

) eCTb CKanRpHble <J>yHKI.IHH. ~anee 6y,qeM paCCM8TpH-
C<!>epH4eCKJ.1-CHMMeTpH4H~X 8<1>, OTBe4aiO~HH 8-COCTOR-

pK-,qHKBapKOBOH CHCTeMbl. 

EHHE BH,llA CTPYKTYPHbiX <I>YHKI..t111f HYKflOHOB 

H PYeM c y4eToM 8 -<t>yHKI.IHH a /2. 1/' 4neH, co,qepJKa~HH 
k1A H eee,qeM o6oaHa4eHHR: 

.. 

:~, 

j;;\ 

l 

~· 

I'; ' . i,, 

'J.:.i·~.· '~~ \ 

,., 
.~ 'i· 

. ~~. l ;I' 

·:J 
:1 

!l 
?f, 

;~ ,, 
·, \ 

• I 

it 

-+ -+ .... ~ .... ~ -1 
6.k,A • L\ k2 ,\; 6. k ', >. = q - d k,\ ; q = (LA q ) 

.... 

4neH, co,qepJKa~HH h~~v' npOHHTerpHpyeM no A ... k
2

,A H eee,qeM o6o-
3Ha4eHHR: , 

... -+ _., <:?.. -+ 

t1 k,A = A kl'A; .:\ k ',A= q - L\ k,A 

HHTep<J>epeHI.IHOHHble 4neHbl c h J!,~ H h ~~~v co,qep>KaT
0 

npoHaee,qeHHR 
~ ,. .. ,. it '+;(_ BOnHOB~X <I>YHKI.IHH, 3aBHCR~HX OT Llk ,\ H Llk ',\ = q- '-1t A• r,qe 

0 • ' ' ... 2 2 '6·8/ (I) s r -+ 
Jqj =y v + Q /eM.. /. nocKOnbKy B<l> r/J N N(p) 

-+ s r H~ y6b1BaTb c pocTOM IPI ,qocTaT04HO 6~cTpo ,qnR cxo,qHMOCTH HOp-
M~pOB04Horo HHTerpana /eM. 191 I, TO HHTep<J>epeHI.IHOHHble 4neHw 

,qon>K-

C POCTOM Q
2 y6~BaiOT 6biCTpee HeHHTepe<J>epeHI.IHOHH~X, 4TO HaXOAHT

CR 8 COOTBeTCTBHH C npe,qnonO>KeHHeM napTOHHOH MO,qenH 0 11BbiMHpa
HHH11 B aCHMnTOTHKe HHTep<J>epeHI.IHOHHbiX BKna,qoe. TaKHM o6pa30M, 
acHMnTOTHKa CTPYI<TYPHbiX <I>YHKI.IHH aa,qaeTcR ewpa>KeHHeM ... 

w<~ (P,q)= (2rr)3 ( ~k,A [B(M+v-Ao, -t1o )Q2h(i)+ 
ll 16 .:\ o, A o k ,m1A k,m

2
A 1J.t.V 

k •111,\ k, m2 A 

+B(M+v-t1ko ,-Aok' A)Q22h4(i) j(,1ok .,1ok' )-1, 
,m 1" ,m2 . J.I.V ,m

1 
,m

2 

/3.1/ 

r,qe Mbl BOCnOnb30BanHCb nopeHI.I-HHBapHaHTHOCTbiO 8(4) -<J>yHKI.IHH B 
/2.1/11 y4nH, 4TO (LA 1 P)o=M, (LA 1 q)

0
=v /cM. 16"81 ;. 

nepei1,qeM K pac4eTy Bblpa>KeHHH ,qnR hi~t. hiVv ,KOTOpble nocne 
YKa3aHHOro BbiWe HHTerpHpOBSHHR npHMYT BHA 

(i) 1 . 2 ... ... . 
h1pv= !. (<21,u1 u2 1sr>) <Ak',A•r1 1JJ.I.(O)I-Ak,A•u

1
>x. 

'•'1 ,u1 ' 02 

-+ -+ (l)sN'N -+ 2 
x<-.:\k)..; 011J~,~(O)I11k:A ; '1 >!. lr/J sr (jd k,A 1>1 

'N 
/3.2/ 

(I) 1 . 2 -+ • • • 
h 4pv = !. (<T1,a1a 2 1sr>) <6.k'A ,r2 1J (0)1-AkA ,u

2 
> x 

'•'1'
0
1 '

0
2 ' I' • /3.3/ 

-+ -+ (i)BN'N -+ 2 
x <-6. k).. ; 0 2 IJ ~,~(O) 1.:\k ',A ; r 2> ,I I ,;p sr (16. k,A 1>1 ' 

N 
HanOMHHM, 4TO h ~) CO,qepJKHT npOH3Be,qeHHe KBapKOBbiX TOKOB 
BH,qa /2.3a/, a j.!Vh~kv- AHKBapKOBWX TOKOB BH,qa /2.36/, /2.3e/. 

Henocpe,qcTeeHHbiM Bb14HcneHHeM c y4eTOM /2.4/-/2.6/ nerKo 
HaHTH, 4TO 

.(O) -+ 112 (0) aNr N -+ 
2 Z (16. k.A I)= I lr/J sr (6. k,\ ll = 

'N =-112 /3.4/ 
... 2 

= M(m1 +dtm
1

A )Jx(O) (16. k,A /)I 
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An~ HaXO*AeHH~ aHanorH4HO~ eenH4HH~ z<
1

>e cny4ae eeKTOpHoro 
AHKB8pKa npHXOAHTC~ HCnOnb3088Tb ~BHOe ~~pa*eHHe An~ 6HCnH
H0pOB u <P. a) H eeKTOpoe non~pH3a~HH £ IL (j), K) I eM. , HanpH
Mep ,'111 I. Pac4eTbl oKa3~BaiOTCfl AOBOnbHO rpoM03AKHMH, HO 
cy~eCTBeHHO ynpo~aiOTCfl B CH~TeMe OTC4eTa, B KOTOpO~ OCb y 
HanpaeneHa BAOnb HMnynbca ll k,>. : 

z (1) (I~ I) "' 1f2 \¢ (l)sNr N <I~ 1>12 = 
k,A sr k,A 

rN=-112 13.51 

={[~(ll: ). ) 2 -ll: .\ -m 1 11x<•> (ltlk>. 1>1
2 

• 
me .1112'· ,1111 ' 

An~ HaXO*AeHHfl z<1> B KaKo~-nH60 APYrO~ CHCTeMe OTC4eTa, B 
neBO~ 4aCTH ~OpMyn~ 13.51 He06XOAHMO OCy~eCTBHTb nopeH~
npeo6pa30B8HHe B 3TY CHCTeMy OTC4eTa. 0AHaKO BenH4HH~ 
ll ~. 

1111
>.; ll 'k,

1112
>. . H, 1.& k I fiBnfiiOTCfl nopeH~-HHeapHaHTaMH 

I CM. ' HanpHMep . 1)·8. I. 0TMeTHM' 4TO z<O) Hz (1) OKa3~BaiOTCfl He 
38BHCfi~HMH OT 3Ha4eHHfl r =+112,' 4TO 3Ha4HTenbHO ynpo~aeT 
A8nbHe~WHe B~4HCneHHfl, n03BOnflfl npeACT8BHTb h ~~v H h ~~v B BH

Ae 
(I) (i) _. 1 2 

h( =Z (lllkA\) I. .(<-1;a 1a2 1sr>) x 
1 4)/.LV • TT a a 2 13 61 1(2) 1 2 • 

_. ... ... ...... 

x<llk',.\ ;r1(2) IJIL(O)\-ll.k,A ;a1(2)><-hk,A ,a1(2)1J..,(0)\llk',.\ ;r1(2)'' 

nyTeM HenocpeACTBeHHOH npoeepKH HeTPYAHO y6eAHTbCfi,4TO HanH4He 

noA aHaKOM cyMM~ a 13.61 KBaApaTa K03~H~HeHTa Kne6wa-fopAa
Ha He npenfiTCTByeT o6pa30BaHHIO CT8HA8PTH~X B~pa*eHH~: 

6 

tf1>1-''' .. z(i) (\~k,A \)· r~ <~k',.\ ;r1JJ"'(O)I-~k,A ;a 1 >X 
1 1 

_. v _. (i) _. 
x<-ll~t,>. ;a 11J (O)\llk·,.\;r 1 > = Z ,(\Ilk,>. i) .x 

_. ... - .... ... 
xSpfU(llk',>.)yl-'u(-llk,.\)u(-1\k,.\ >r.., u(hk,A H = 

13.71 

(I) .. p. -1' v - p. IJV -
=.Z Oht,AP lllk',>. llk,A + 1\k.,AL\k,A -g (hk~A ·Ilk,.\ )I, 

h(O)~tv .. z(O) (\~ J([f(O)(q2)]2 (A , + ,i )~-' (ll , + ~ )" 
4 k,>. k ,>. k,>. k ,>. k,.\ 

/3.81 
2 ... ... ... 

tJ41)p.Y .. - z< 1) (lllr,A ) I, <Ak, A ; r 2 I J"' (0)\-llk,A ; a 2 >X 
3 r2a2 , 

x<-~t,>. ;u2 IJ.,(O}I~k',>.; 'r2>= :z<l>q~t,>. 1Hr 0 > (qe)1
2 

x 

• 

·(··~ 
~ 

-~·, 

-!l V -Y p. -2 - -jt -t' 
X !(Ilk, A Ilk',>. + ll k,A ll k ',.\ ) .[ 3 + 2m (Ilk, A . Ilk',.\ )1 + ( ~ k,A h k,A + 

fl V flY 2 ( -4 ( - 2 
+ ~k',.\llk',>. ) + 2g me 1-m2 llt,>. .flk',.\) 11 /3.9/ 

(I) (I) (i) 
CTpyKTYPH~e ~YHK~HH HyKnoHa F 1 , Fe 4epea TeHaop W fl'' 

/3.11 MO*HO B~pa3HTb cneAYIO~HM o6pa30M/SI: 

F\1) = M[V\1> + (1+ v e I Q e )- 1 V ~i) ], 
/3.101 

F(l) ,.Y ( 1 +ve/Q2)-1[v<I>+3(1+Y2/Q2)-1 v<i)] e 2 1 2 , 

rAe ~YHK~HH 

V <t> = _ gfl" w<t> v<l> = M-2 pfl p"' w <t> 
1 - llY ' 2 - fiV 

/3.11 I 

B CHny 13.1/ B~pa*aOTCfl 4epe3 

(i) flY h (i) (I) M-2 fl v h (i) 
q 1 !!! - g lf'V ' q e !!! p p lf'V 

I~. 121 
cl~> !I! -gfl~' h~" l[r<t> (q2)le, d~> .~2 pflph~vl[r<1>(q )12. 

An~ pac4eTa 

llk,1111>.= m ell'. 
ll 'k ,1111 -' .. m 1 v, 
HaXOAHM 

(I) (I) ~ 
q 1 ,q e aocnonbayeMCfl napaMeTpHaa~HeH Ilk 111 2f'm' 

a All~ pac4eTa d (I) , d (I) - napaMeTpH3B~He~' 
ll 'k ', 111 e.\"' m 1 v '. nocne HHTerpHpoeaHH~ no yrnaM 

rAe 

v<t> = 
J 

1 a+ 
-- I e 1 

~ar)2 vt,2+Q2 Q 1 me [ at 
a+ 

em q (I) (u) + 

+ Q~ m 
1 

[/t) (q2)}2 ( 

a2 
' (i) 
dvd j (v)l, 

q<0 >(u} • 4m2 MK (m + · 1m2 u2 + (m2 -m 2 )) lx<
0>(u)i 2 

1 2 ttV2 1 I! ' 

/3.l31 

qO>(u) • .!.m2 M~< (a.t u-vm 2 u2 +m 2 -m 2 -m )Jx 0
>(u}[

2
), 

1' 32 l 1 I! 1 e 1 

q<0>(u) '"'!..(W 2 -m2 -m2 1 (m + vm 2 u 2 +(m 2 -m2 ))1x(O)(u)le 
2 2 1 2 1 2 1 I! 

;ji . 
'f~~ 
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axomAeHH~ aHanorH4HO~ eenH4HH~ z<•>e cny4ae eeKTOpHoro 
pKa npHXOAHTC~ HCnOflb30BaTb ~BHOe ~~pameHHe Afl~ 6HCnH-

U (p, a) H eeKTOpoe non~pHaa~HH £ 1-1 <P. K) I eM. , HanpH-
11/ I. Pac4eTbl oKaa~eaiOTC~ AOBOflbHO rpoM03AKHMH, HO 
TBeHHO ynpo~aiOTC~ B CH~TeMe OTC4eTa, B KOTOpO~ OCb y 
eneHa BAOflb HMnynbca 11. k,A : · 

1) (I~ k,A I) = 1f2 1¢ ~1;sNrN <I~ k,A 1>12 "' 
rN=-112 13.51 

M [ 2m 1 (/1. o ) 2 - 11. o - m ) I X (t) <I; ""7 k,m~ k,m1A 1 k,A 
e 

l>le • 

axomAeHH~ z( 1) B KaKo~-nH60 APYrO~ CHCTeMe OTC4eTa, B 
w 4aCTH ~OpMyfl~ 13.51 He06XOAHMO OCy~eCTBHTb nopeH~

pa30BaHHe B 3TY CHCTeMy OTC4eTa. 0AHaKO BeflH4HH~ 

1
>.: 11. 'k,m 

2
A . H, i .& k I ~en~IOTC~ nopeH~-HHeapHaHTaMH 

' HanpHMep . ii·8 I. 0TMeTHM' 4TO z<O) Hz (1) OKa3~BaiOTC~ He 
C~~HMH OT 3Ha4eHH~ T =+112,' 4TO 3Ha4HTeflbHO ynpo~aeT 
He~wHe B~4HCfleHH~' noaeon~~ npeACTaBHTb h iUII H h ~ull B BH-

(I) = z<O (\~ A I) I 
1(4)/-111 k, ''1(e)a1a2 

1 2 
.(<2"1;a 1a2 lsr>) x 

/3.6/ 
... ... -+ .... 

<hk',A ;rl(e) IJ/-I(O)I-l\k,A ;a1(2)><-hk,A ,u1(2)1JII(O)I/1.k',A ;r1(2)'' 

M HenocpeACTBeHHO~ npoeepKH HeTPYAHO y6eAHTbC~,4TO HaflH4He 
aHaKOM cyMM~ e 13.61 KBaApaTa K03~H~HeHTa Kne6wa-fopAa
e npen~TCTByeT o6pa3oBaHHIO CTaHAapTH~X B~pameHH~: 

1)/-1" = z ( i) ( l.ik A !) . I <,&k , A ; r 1 I J I' (0) 1-,i k ,\ ; u 1 > x 
• '10'1 • • 

-t -t (i) -t 

<-!1.k,A ; a 1IJ 11 (0) 111. k ',A; r 1 > = Z (\!1.k,A I> • x 

13.71 
spru(;i k ',A)y I' u(-i k,A) ~(-K k,A ) y v u(K k,A )I = 

( i) -t I' -I' v - I' I'" -z <lhk,A I) l/1.k',.\ !1.k,A + /!;.k'),hk,A -g (/!;.k~.\ .f1.k,A )I • 

- I' - v 
0)1'" = z<O) <I~ l([f(O) (q2)]2 (t! , + 11. ' ) (11. k, A+ t! k A ) 
4 . k A k ,,\ k,A ' ' 

• /3.81 
1)1'11 2 ( 1) ... .. I' .. 

4 = 3 z (/!;.Jr,A ) r Iu </!;.k ',A ; r e I J (0)1-hk,A ; u e > x 
e e 

<-~k,A :uelJ"(O)I~k.,A; 're>= ~zO>q~k,A IHf(l) (qe))
2 

x 

tiJI 

' .. -~ 
'~ 

( 
; 

J 

·, 
'I ,, 

J ,. 

___ ,_,1' 

-~t v -v p. -e - -It -v 
x I (!1.k,>. t1.k ·,A + !1.k,>. 11., ',A ).[a+ an <11.,,>. · !1.k ',>. n + < t1. k,A 11. k,A + 

p. v p.v e -4 - 2 l 
+ ~k.,At\k',A ) + 2g me [1- me (!1.k,A · f1.k.,A) I 13.91 

(i) (i) (i) 
CTpyKTYPH~e ~YHK~HH HyKnoHa F 1 , F 2 4epea TeHaop WI'" 

13.1/ MOmHO B~pa3HTb CfleAY~HM o6pa30M/SI: 

F\i) =M[Vli) +(1+v2/Q2)-1 V~i) ), 
/3.101 

F(i) =~( 1 +v2/Q2)-1[v<i>+3(1+v2/Q2)-1 v(i>] 
2 2 1 2 • 

rAe ~YHK~HH 

V <i> = _ gl'" w<l> v<i> = M-2 pi' p" w <i> 
1 - p.v • 2 - p.v 

13.11 I 

B CHflY 13.1/ B~pamaDTCA 4epe3 

(i) p.v h (i) (i) M-e p. v h (i) 
Q 1 "" - g l!'V ' q 2 .. p p li'V 

1~. 12/ 
J~> "" -g~'" h~v /[C(i) (qe)le' d ~)!!II ~2 pl'p hlJ}vl[f( 1)(q )}2. 

.lln~ pac4eTa 
!1.k,lllt.\= m 2'1,' 

(i) (i) w 

q 1 ,q e aocnom.ayeMcA napaMeTpHaa~HeH /1.k m9t'm£'1 • 
a AJlA pac4eTa d (i) , d (i) - napaMeTpHaa~He~ 

/!;.'ft ,m1A = m 1 v, 
HaXOAHM 

11. 'k ',m e.\• m 1 v'. nocne HHTerpHpoeaHHA no yrnaM 

+ a 1 

v}i> = 1 2 
s;ar)e ,,ye l"'e I Q 1 me I ck1 q (i) (u) + 

+... (11 
/3.l3/ a+ 

2 li) 2 I! e (i) 
+ Qem 1 [r (q )} 1 dvd1 (v)l, lio 

ae 

rAe 

q (0) (u) • 4me MK (m + ·'me u2 + (me -me ) ) lx(O) (u)l 2 
1 e 11 ve 1 2 • 

< 1> 4 e . , e .e e r >I < 1>< >t e > q 
1 

(u) • 3m
2 

MK
1 
(lb

1
u- vm 2 u +m 1 -m e-m 1 x u , 

q<O>(u) ""!!.(we -me -me 1 (m + ym2u2 +(m2 -m2))1x(O)(u)l2 e 2 1 e 1 e 12 • 
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(1) M 2 2 2 2 2 2 2 (1) 2 
q 2 (u)=T[W -m 1-m2 ](2m 1u-ym2u +(m 1-m2 )-m1)ix (u)!, 

d <?> (v) = - 4m1 M [K 2 + (m ~ + mi )I 4m 1 ] (1 + v )!x (O) (v)! 2 

(1) 2 [ 2 2 2 4 2 2 ] 
d 1 (v)=-g-m 1 M 9m 2 +m 1+ 12m 1K 2 -18m 1 1m 2 K 2 x 

x l2£m¥v 2 + (m~-m~)llm:- (1-v)l!x<1>(v)! 2 

d ~O) (v) = m 1M (M + v) 2 (1 + v) lx (O) (v)! 2 , 

d il) {v) = ! m 1M [ 4m 1 v (-m 1 v + M + v )(1 + 2m~ /m~ K 2 ) + 

2 2 4 I 2 21 I [ 2 2 2 2 ll 2 +(M+v) +2m 2 -8m1 m2 K 2 • 2m 1 v +(m 2 -m1 ) m2 -

- (1 + v)l lx <1> (v)! 2 

3AeCb 
W2 2 2 

2 M+v +me-m1 
K 1 ==-U +---U-

m2 4m2 
2 2 

1 
+ 2' 

a K 2 nony4aeTcR 113 K 1 3aMeHo.:i m 1 f! m 2, u ... v • 
npeAeilbl 11HTerpHposaHHR a~1 )11Met0T BillA /cp. c '181 I 

± (v+M)(W2-mf+mB)± y'v2+QII y'(W2-m~+ml)2-4m\W2 
a 1 = ---------- 2 

2m2 W 

a npeAeilbl a ~2) nony4aiOTCR 113 a ~1 ) 3aMeHOH m1 .:- 11\!·B Tef.MHHax 
cKer::in~~tHrosoH nepeMeHHOH HaxTMaHa 1141 /eM. JTaKIKe 1 ·BI 1 

~ "' ( y v 2 + Q 2 - v )IM 

HMeeM: 
2 

+ w >'1 2a = + 
1 M2(1-~) 

M2 (1-~) 
W2y 

1 

2a~ = __ 1 __ 
y1 (1-!) + )'1 (1- ~) ' 

rAe /eM /8/ I 
2Mm 2 

y = --- =-::;:::::::;::::=~==::;:::;:::---
1 W 2_ m2+m2 -v' (We- m2+m2)- 4m2w2 

1 2 1 2 2 

8 .. 

AHanorH4Hble <!>OPMYilbl 1-!MeiOT MecTo 1-1 AI1R a~ • 
B rny6oKOHeynpyroM npeAene, KOrAa w2 ....... ~- <!>HKC~-!posaHHOe 

HMeeM 181 : Y1->M/m2. B pe3yilbTaTe 

2a+ ... - m2 Mm2(1- 0 
1 + --

Mm 2 (1-~ we 

2a- m2 M(l- ~) /3.1 j 

1 ... +--
M(1 - ~) m2 

Ecn~-1 <I>OPM<!>aK:ropbl AliiS.WlPKOB f (!) (Q 2 ) y6brsaiOT c pocTOM Q2 He 
MeAneHHee, 4eM 1 I v Q2 ,To 1-13 <t>opMyn 13. 101, 13. 131, 13. 141 cnE 
AYeT, 4TO B rny60KOHeynpyrOM npeAeile CTPYKTYPHble <I>YHK~I111 F1 
F2 3aBHCRT I111Wb OT nepeMeHHOH ~. a np11 yMepeHHbiX 3Ha4eH11RX 
w2 npeAcTaBHMbl s BI-IAe 

Fi (~, w2) = Ft (~) + Fjs (~, W 2), j = 1,2. 

3AeCb Fj ecTb!- cKer::inHHrosaR 4aCTb cTpyKTYPHOH <I>YHK~HH FJ ,< 
Fl8 

- npeACKeHI111HrosaR 4aCTb (F fS' ... o np11 W 2 ... .,., ). 0TMeTI1M 
TaKIKe, 4TO 113 nOJ1y4eHHbiX <!>OPMYil BbiTeKaeT COOTHOWeHI1e THna 
coOTHOWeHHR KannaHa-rpocca: 

F 2 <e • w 2 > ... e F 1 <e. w 2 > • 13. 1 ~ 

4. 3AKJ1104EHHE 

B HaCTOR~er::i pa6oTe Ha~eHO RBHOe BblpaiKeHI1e AilR CTPYKTYPHI 
<I>YHK~I-IH HYKilOHa /3.101, 13.131 4epea peJ1RTI1BI1CTCKI-1e OAHOBpe· 
MeHHble BOil HOBble <I>YHK~I-111 KBapK- AHKBapKOBOH CHCTeMbl, HaHAeHHbiE 
HaMI-l s1111.nony4eHHble <!>OPMYilbl SHe 3aBI1CI1MOCTI-1 OT· A11HaMI-!K11 83< 
11MOAeHCTBI1R KBapKOB IKOTOpaR onpeAeilReT BHA BOilHOBbiX <I>YHK
~11HI COAepiKaT KaK 4IleHbl, npi1BOAR~I1e K HapyweHI-110 ~ -cKeHilHHrc 
TaK 1-1 411CTO CKeHI111HrOBble 4IleHbl. BHA CKeHI111HrOBOH 4aCTI1 11 xa· 
paKTep HapyweHI1R MacwTa6H0-11HBapHaHTHOrO nOBeAeHI-!R CTPYKTyp· 
HbiX <!>YHKQHW npeACKeHI1HHrOBbiM11 4IleHaMI1 onpeAeilRIOTCR BI1AOM 
BOilHOBbiX <I>YHK~I1H H 6YAYT 11CCI1eAOBaHbl B CileAYIOUieH ny6JlHKa~l111 
B rny60KOHeynpyroM npeAeile 11MeeT MeCTO COOTHOWeHHe THna COOl 
HoweHI1R KannaHa-rpocca. 

AsTOpbl 6naroAaPHbl B.r.KaAbiWeBCKOMy, c.n.Kynewosy, 
B.A.Me~epRKosy, A.A.Apx11nosy, B.H.Kanwa10, A.B.PaAIOWKI-IHY 
3a none3Hbre o6cy1KAeHI1R 11 HHTepec K pa6oTe. 

f) • 



M 2 2 2] -I 2 2 2 2 (1) 2 

6
[w -m

1
- m

2 
(2m 1 u- v m2u + (m 1 -me)-m1 )ix (u)!, 

- 4m1 M [~<2 + (m~ + mi)l4m1 ]{1 + v)lx (O)(v)l 
2 

2 2 2 2 4 22 -
9 

m 
1

M [9m 2 + m 1 + 12m 1 K 2 - 16m 1 I m 2 K 2 ] x 

2 + (m~-m~)]lmi- (1-v)l!x<
1
>(v)!

2 

m 
1
M (M + v) 2 (1 + v) lx (O) (v)! 2 

, 

1 2 2 

3
m

1
M[4m

1
v(-m 1 v + M + v)(l+ 2m 1 1m 2 K 2 ) + 

2 2 4 I 2 21 I [ 2 2 2 2 2 +2m
2

-8m
1 

m2 ~<2 • 2m 1 v +(m 2 -m1 )llm 2 -

lx (l) (v)! 2 . 

2 M+v 
+ ---u -

m2 
2 

W2 + m~-m~ 
4m2 

2 

1 
+-, 

2 

eTc.R 1-13 1< 1 saMeHo~ m 1 4! m2, u-+ v • 
HHTerpHpoeaHH.R a~1 >HMetOT BHA /cp. c '

161 I 
+ M)(W2-m¥ + mfi) ± ,j vB+ Q8 ,j(WB- m~ + mft )2-4m\W2 

-------- 2 
2m2 W 

~2 ) nony4aiOTC.R H3 a~1 > saMeHo~ m1 .:>11\!·B TepMHHax 
~ nepeMeHHO~ HaxTMaHa 1141 /eM. ITaKIKe 16"81 I 

+ Q2 - v)/M 

2 
W Y1 

-(1-{) 
+ 

M2 (1-{) 

W2y 
1 

I 1 
(1 -{) + Y1 (1 - {) , 

I 
2Mm2 

------=-=====::::::::=::.:;:::::;:::----
2_ m2+m2- V (W2- m2+m2)- 4m2w2 

1 2 1 2 8 

• 

+ AHanorH4Hble <)lopMynbl HMeiOT MecTo 1-1 ,qn.R a 2 . 
B rny6oKOHeynpyroM npe,qene, Kor,qa w2 -. ao,(- lt>HKCHpOBaHHOe, 

HMeeM !6!: Y1->M/m2. B peaynbTaTe 

2a+ ... - m2 Mm2 (1-0 
1 + --

Mm 2 (1-(} w2 

m2 M(1- {) /3.14/ 
2a-

1 ... +--
M(1 -0 ID2 

EcnH lt>OPMitlaK:tOpbl AloiKiiSPKOB f (i) (Q 2 ) y6bleaiOT c pocTOM Q2 He 
Me,qneHHee, 4eM 1 I v Q2 ,To H3 ~t>opMyn /3. 10/, /3. 13/, /3. 14/ cne
,qyeT, 4TO e rny6oKoHeynpyroM npe,qene CTPYKTYPHble lt>YHK~HH F1, 
F2 aaeHC.RT nHWb OT nepeMeHHOH {, a np~-1 yMepeHHbiX 3Ha4eHH.RX 
w2 npe,qcTaBHMbl e BH,qe 

Fj ({, w2) = Ft ({) + Ffs ({, W 2), j ,1,2. 

3,qecb Fj ecTb{- CKe~nHHroea.R 4aCTb CTpyKTypHO~ lt>YHK~I-11-1 Fj ,a 
Fl8 

- npe,qcKe~nHHroea.R 4aCTb (F f~r ... o np~-1 W 2 ...... ). 0TMeTHM 
TaKIKe, 4TO 1-13 nony4eHHbiX lt>OpMyn BbiTeKaeT COOTHOWeHHe THna 
coOTHOWeHH.R KannaHa-rpocca: 

F 2 ({ ' W 2 ) .. g F 1 ({ ' W 2 ) • /3.15/ 

4. 3AKJ1104EHHE 

8 HaCTO.R~e~ pa6oTe Ha~,qeHO .RBHOe BblpaiKeHHe ,qn.R CTpyKTYPHbiX 
lt>YHK~I-1~ HyKnOHa /3.10/, /3.13/ 4epe3 pen.RTHBHCTCKHe OAHOBpe
MeHHble BOnHOBble lt>YHK~I-11-1 KBapK-,qHKBapKOBO~ CHCTerbl, HaH,qeHHble 
HaMH Bill/. nony4eHHble lt>OpMynbl SHe 3aBHCHMOCTH OT' AHHaMHKI-1 B3a
HMO,qe~CTBH.R KBapKOB /KOTOpa.R Onpe,qen.ReT BHA BOnHOBbiX lt>YHK
~~-~~/ CO,qepiKaT KaK 4neHbl, npHBOA.R~He K HapyweHHIO { -cKeHnHHra, 
TaK 1-1 41-!CTO CKeHnHHrOBble 4neHbl. BHA CKeHnHHrOBO~ 4aCTH H xa
paKTep HapyweHH.R MaCWTa6HO-HHBapHaHTHOro noee,qeHH.R CTPYKTyp-
HbiX lt>YHK(!Hi!r npe,qcKe~nHHrOBbiMH 4neHaMH onpe,qen.RIOTC.R BHAOM 
BOnHOBbiX lt>YHK~H~ H 6y,qyT HCcne,qoeaHbl B cne,qyiOU\eH ny6nHKa~HH. 
8 rny60KOHeynpyrOM npe,qene HMeeT MeCTO COOTHOWeHHe THna COOT
HOWeHH.R KannaHa-rpocca. 

ABTOpbl 6naro,qapHbl B. r. Ka,qbiWeBCKOMY, c. n. Kynewoey, 
B.A.Me~ep.RKoey, A.A.ApxHnoey, B.H.Kanwa10, A.B.Pa,qiOWKHHY 
sa none3Hble o6cy111,qeHH.R 1-1 HHTepec K pa6oTe. 
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J1HHKeBH'I A .JJ,. H .r:IP. CTpyKTYPHbJe IPYHKI.\HH HYKJIOHOB 
B COCTaBHOH KBapK-,(IHKBapKOBOH MO,(IeJIH 

P2-8 

ITonyt~eHbJ 4JopMyJihl ,[IJIH cTpyKTYPHbiX !PYHKQHH HYKJIOHa KaK ' 
3aHHOrO COCTOHHHH KBapKa H ,[IHKBapKa qepe3 peJIHTHBHCTCKHe 
HOBpeMeHHble BOJIHOBbJe IPYHKQHH KBapK-,[IHKBapKOBOH CHCTeMbl. ' 
Jlbl CO,(IeplKaT CKeHnHHrOBble H npe,[ICKeHnHHrOBbJe qaCTH. 

Pa6oTa BbiDOJIHeHa B J1a6opaTOPHH TeopeTH'IeCKOH 4JH3HKH OJ 

OpenpHHT 06~eAHHeHHOfO MHCTHTYTa RAePHWX MCCneAOBBHHH. ny6Ha 1~ 

Linkevich A.D. et al. Nucleon Structure Functions P2-8 
in the Composite Quark-Diquark Model 

Formulae for ~he structure functions of the nucleon a 
quark-diquark bound state are obtained through the relat 
tic single-time wave ,functions of a quark-diquark syste 
formulae contain scaltng and prescaling parts. 

The investigation has been performed at the Laborator 
Theoretical Physics, JINR. 
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