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1. INTRODUCTION 

The quark model calculations of magnetic moments and radia- 
tive decays of hadrons are known to provide a simple and cle- 
ar understanding of the SU(3)- and SU(6)-symmetry predicti- 
ons to locate a number of the unitary symmetry break- 
ing effects, to enable a check of the universality of the 
quark characteristics in mesons and baryons, and to estimate 
the effective (i.e., dynamical) masses of constituent qu- 
a r k ~ / ~ - ~ /  . The new precise measurements of the hyperon mag- 
netic moments Is/ might be a source of new, more subtle and 
detailed information on the internal structure of baryons. 
The problem is now to choose or elaborate reliable enough 
(that is, adequate to the achieved experimental accuracy) 
tools to extract this information. 

This work is devoted to the consideration of relations bet- 
ween the magnetic moments of baryons and quarks following 
from the sum rules which result,in turn,from a limited number 
of rather general assumptions. These sum rules do not result 
from any non-relativistic dynamics or the translationally non- 
invariant description of the relativistic quark motion in 
multiparticle systems. Furthermore, they take into account 
additional contribution from a nonvalence partons in had- 
rons. We rely here on the picture of the hadronized clusters 
of nonvalence quarks which display themselves as meson - main- 
ly pion - exchange currents acting on the periphery of had- 
rons. On the basis of sum rules and data we extract first the 
structure parameters of hadrons and quarks. Then to calcula- 
te some of these parameters, the model is used of the local 
interaction of the pion field with quarks. The qualitative 
agreement obtained between two sets of the numerical values 
testifies to "hybrid" models, in which quarks and mesons are 
introduced as independent dynamical variables, and which can 
serve as an intermediate substitute for still not available 
full hadronization theory. 
'In connection with the general question of flavour and 

spin structure of nucleons, we discuss briefly and emphasize 
the sensitivity of selected structure parameters (analogues 
of the magnetic moments) of the weak neutral current for iso- 



I scalar hadrons and nuclei (e.g. the deuteron) to a possible 
violation of the quark line rule (the OZI rule), namely, to 
the presence and polarization characteristics of strange qu- 
arks inside nucleons. 

I 2. MAGNETIC MOMENTS OF BARYONS AND QUARKS 
IN BROKEN SU(3) 

We have earlier proposed lg/ the parametrization of the ba- 
ryon magnetic moments based both on the theory of broken uni- 
tary symmetries and on the composite quark model. The electro- 
magnetic current operator of a quark system is assumed to be 
a sum of the covariant operators bilinear in the u, d, s qu- I 

ark field. The magnetic moment operator is defined, in a stan- 
dard way, by the well-known moment of the total current. The I 
following parametrization is introduced for baryon magnetic 
~noments through an additive sum of single quark operators: 

I Eq.(l) defines only the structure of the corresponding opera- 
tors in the SU(3) internal variable space. No assumption abo- I 

ut the nonrelativistic quark dynamics is made. 
Also, no constraints are imposed on magnitudes of ~(q) 

in (1) absorbing the hadronic matrix element values of the I 

vector currents, defined in terms of the quark configuration I 

variables (momenta, spins, etc.). The p3, u g  and ; , operators 
in (2) have evident SU(3)-transformation properties and in I 

the limit of unbroken SU(3) all <BI ( G 8 )  1 B> are parametri- I 

zed by two coupling constants of the F- and D-type. The sing- 
let contribution is represented as a linear combination of 
the octet operators and the matrix element S(B) of the cor- ! 

responding OZI-suppressed qq-configuration for a given baryon: 
S(B)=<B\;~~ B> , q4qf ,qu , where B =  (q! ,qu) (e.g. S(N) = 
=<NIEs\N>, etc.) 

Therefore, if 6(N) and other contributions violating the quark 
line rule (i.e., the Okubo-Zweig-Iizuka rule) are negligible, 
then the singlet constant in (1) is expressed via the same F- 
and D-octet constants. 

At last, we take a simple parametrization scheme of the pi- 
on current contributions to baryon magnetic moments which is 
suggested by the simplest Feynman diagrams with the two-pion 
intermediate states in the current channel. Those diagrams, 
where the meson propagator line (here it can be any meson,not 
only pion) begins and ends on the same quark, are assumed to 
be absorbed in the quantities ~ ( q )  in (1). The pion exchange 
current contributions are defined by the diagrams with the pi- 
on propagator connecting different quark lines. The K- (and 
more heavy) meson contributions are neglected here because 
there should be a much more strong suppressing influence'of 
hadron structure form factors due to a larger mass of propaga- 
ting mesons. The charged pion exchange currents give contribu- 
tion Cexch (P) = -Cexch(N) and Cexoh (Ax) to magnetic moments 
IL(p), p(N) and Ax0 - transition moment F(AC), and give no con- 
tribution to other p ( Y )  where Y =  A, x ,  E.~o,we are led to the 
following parametrization of the baryon magnetic moments (B = 

=(q; 9 q,), q = u, d ,  s, q( =qlike 9 qu=qunlike 1: 

2 1 1 a(A) = p(s) .(- g (A) -fgl(A)) + (dc(u) + ~(d)). (Tg2(A) + 
3 2 

+ L g  (A)) + x p(q).. S ( N )  
3 1 q 

In the exact SU(3) limit for all octet baryon wave functions 
we would have gi(B)= gi(A) = gi(AT), i =  1, 2, B = P , N ,  Z', 
zO;-. The following sum rules were derived and discussed/g/ 
for this case: 



(1' -c-)(x++c- - P-N) -(zO-5-)(EO+E - -  P -N) = O .  (6) 

All particle symbols in Eqs.(5) and (6) and further on denote 
the corresponding magnetic moments in nuclear magnetons. Fur- 
thermore, the isotopic sum rule x ' = (x+ + x- )/2 is assumed 
to be valid. One can obtain now x+ and 2- from (5) and (6) in 
terms of other magnetic moments. For P, N and E O ,  the PDG-ta- 
bulated values /lo/ were taken, and C- = -1.164 t 0.014 which 
is the weighted average of several experiments '111 and A = 
= -0.58 2 0.01 is the experimental value A -0.613 ? 0.004 
with a subtracted part corresponding to the calculated AX0- 
mixing effect/lZ/. As a result, we obtain from (5) and (6) 

The numerical value of (7) is closer to the last/13" of all 
the obtained/14/ values of x+ : x +  = 2.479 2 0.025. The devia- 
tion of (8) from the PDG-tabulated value E - =  -0.69f 0.04 /lo/ 
is insignificant, although in view of new (still preliminary) 
result/8/ 2- = -0.651 + 0.017 the val.idity of (8), hence, of 
the sum rules (5) and (61, appears doubtful. That is why we 
consider now a less restrictive assumption: g i(Y) = gi(A) = 
= gi(AX) for Y = X, E, but at the same time gi(N) # gi(Y). 
This assumption has been used also in ~ e f  .115/ , but contrary 
to the cited work /15/ we keep in (4) Cexch(N) # 0, Cexch (Ax) # 
# 0. Now we obtain the most general sum rule of our approach 

Taking now/8/ x--1.156 + 0.014 and E- = -0.651 2 0.017 and the 
values of A and E0 fixed earlier we get for C+ from (9) 

The mean value of (10) is almost the same as in the earlier 
measurement /I4/ . However, due to a rather large uncertainty 
range the deviation of (10) from the latest measurement /13/ 
amounts only to lo , the dominant part of this deviation being 

due to uncertainty of the theoretical calculation of A = 
= -0.58f0.01. To exploit this high sensitivity of sum rule 
(9) to A we take now C+= 2.479 f0.025 /I3/ to obtain from (9) 

The deviation (11) from Aexp = -0.613 + 0.004 may be ascribed, 
besides the electromagnetic Axo-mixing to a number of other 
factors. To illustrate, these are: the presence, in wave func- 
tions of hyperons, of a small configuration admixtures of a 
more complex nature than it is reflected in (4) or the rela- 
tivistic effects resulting in the difference of the effective 
magnetic moment for quarks of a given flavour but residing 
in different baryons.Nevertheless, we estimate the parameter 
8 a o f  the isotopic Axo-mixing assuming this effect to be 
main cause of the difference of A defined by (11) and Aexp : 

1 where A is the A-hyperon magnetic moment with "switched-off" ' AX0-mixing and p(N) = 1.61 2 0.08 taken from the experi- 
1 rnent1l6/ . The independent estimate of BAZ follows from the 
I SU(3)-symmetry sum rule for the electromagnetic splitting of 

baryon masses /I7/ : 

Calculation of eAx on the basis of sum rule (9) and ~q.(12) 
seems to be, to our knowledge, the first calculation of this 

1 important parameter from sufficiently accurate data. If no 
additional assumption about the terms xp(q).8(N) in (4) is 

9 

made, we can also obtain within our approach (thereafter we 
make use of the average value il(~+) = 2.419 + 0.022 18/ ) 

D g ,(y> - 2g 
a (Y) = (- = --- = D D + F )Y 2(g2(Y) - g I(Y) 
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The quantities p(A+ + Py) = p(AO+ Ny) and p(X*O+ hy) are 
affected by the pion exchange contributions intractable with- 
out further model assumptions. Invoking (still preliminary) 
result p exp(n-) = -2.0 t 0.2 one gets from (22) and (23) 
p(A++)= 5.20t0.52 and p(A-)= -3.0t0.3. The magnitude of 
u(A+? thus obtained agrees with the earlier estimate/*s/ I - 
p,, (A++) = 5.7 t1.0. 

fn conclusion of this section we briefly discuss the sen- 
E 
I 

sitivity to the magnitude of S(N) or A, of an analogue of the 
magnetic moment with respect to weak neutral current. By sub- 
stitution 

where Q(p) is the electric charge of a quark, tL(q) = the 
weak isospin 3d projection, we pass from the electromagnetic 
current to the vector part of the weak neutral current and 
to the corresponding structure characteristics of hadrons. 
First, let us assume that the contribution of strange quarks 
to magnetic moments of nucleons is negligible. Then, the 
charge synmetry of the u- and d-quark distributions in a pro- 
ton and a neutron enables one to write for the general struc- 
ture of the quantities at hand 

I! 
and, after fixing the values of gf  (i = 1, 2) through pem(~) = 
= 2.793 and pem(N) = -1.913, to obtain e 

rNC (N) = -1.474. 

The isoscalar part caused by a possible presence of the stran- 
ge quarks in nucleons is expresses in the form 

where A m  is defined in (18) and the numerical estimates in 
(26)-(28) were performed with sin2gw = 0.23. 

Expected smallness of Am suggests us to use, as the most 
sensitive constraints on or definitions of Am # 0, the inves- 
tigation of elastic neutrino scattering or measuring p NC 
from the P-odd effects in elastic electron (or muon) scatter- 
ing off the deuteron or other isoscalar nuclei with non-zero 
spin ('~i, etc). For deuterons, one can write down the ana- 
logue of the well-known non-relativistic formula for pem@): 

. - 
1 NC NC ----Or (P) + V  (N))) = --0.38-13Am, 
2 

where PD = 0.05 is the D-wave ( t  = 2) probability in the deu- 
teron, v&) = 2vfl$ + v!:) and Eqs. (26)-(28) are used. 
Therefore, even a comparatively rough determination of pNC(~) 
would be an important source of valuable information about 
the magnitude of k, hence of the range of applicability 
of the OZI rule. 

3. RADIATIVE MESON DECAYS 

In treating the V -. P.y and P + V.y decays, the problem is 
to take into account the nonstatic retardation effects (i.e. 
the photon wave function variation over a distance of an or- 
der of the meson radii) and recoil effects (dependence of the 
radial overlap integrals on meson momenta). To minimize the 
dependence of final results on these effects, we confine our- 
selves to the comparison of the amplitude ratios for those 
processes which have close energies of final photons (e.g. 
o + uO.y and p+ try, , or -p + y and q'-+ p y , etc. ) . In these 
situations we have more confidence in approximating the ra- 
tios of the physical amplitudes by those of the static limits 
of the same amplitudes which are parameterized according 
to 19/ 



where q = U, d, C exch is a constant approximately represent- 
ing the exchange pion current contributions to all isovector 
transitions, I$({) is a static radial overlap integral of the 
qq (5s) configurations. Two terms in Eq.(30) reflect a possi- 
bility of mixing in the izoscalar mesons of different non- 
strange ( N  = (Gu + dd)/ 2) and strange ( S = Cs) quark conf i- 
gurations. The quark-gluon composition of isoscalar mesons 
( q  and 9' or 4 and o) is represented in the form 

1 where the state vectors N and S are assumed to correspond to 
a hypothetical situation with "switched-off" annihilation 
interaction which is responsible for mutual transitions of 
the qq-pairs and &-pairs to each other and to gluons, while 
the states R i  in (33) represent either the radial excited 
states of the same quark pairs that compose the N and S-states, 
or the gluon states. . 

I We list now a number of results concerning radiative meson 
decays. The most reliable confirmation of universal ratios of 

I 

the quark magnetic moments in mesons and baryons/4/ follows 1 from the calculated ratio of the K-meson radiative widths: 

'4- (K * +  + ~ + y )  u/d + s/d 2 0.42 f 0.03 (th) - = (  1 = 
'T(K*O+ KOmy) 1 + s/d 0.44 f 0.06 (exp) /lg/, 

(34) 

where values of (16) and (17) have been used in calculation. .4 

With Eqs.(30), (32) and pertinent kinematical factors we 
get 

where upon Cexch/(u - d) = -0.09 f 0.04 in the meson sector, if 
I'(o -t noy) = 746 + 51 k e ~ / ~ O /  , T(p -, = 69 f 3 keV (the 
weighted average of three experiments l2l/). Relations between 
the p(o) + w and 7' + p(a)>y decays are derived analogously. 

Using the experimental data ( = 52 -1 13 keV, r(ll'-. W ) = 
= 72 "2 keV/lO/ and u/d = -1 74 +- 0.03, we have, as a conse- 
quence (all values in units of keV) 

(the experimental values are given in parentheses). As last, 
we mentioned only 

.'20h? 
which follow from the ratios of width T ( ~ + W )  = 55k3 keV 
and np + llY) as well as r(q'-. py)  and T(p -. qy) and tesrify 
to the q and q' quark composition. If we adopt all lZ 1 << 1 
in (33), then XZ + y 2  = 1 and from (37) we get IX,,I = 0.78 + 
+ 0.04 and IY,, I = 0.62 f0.05 which correspond to the effective 
sU(3)-singlet-octet mixing angle O p  = -16 f 4 O  in the pseudo- 
scalar nonet. 

4. QUARK-PION INTERACTION AND THE STRUCTURE 
OF CONSTITUENT QUARKS 

Due to interaction of u- and d-quarks with the charged 
pions there appears "magnetic anomaly" i-e., the relation 
C r ( ~ )  : p ( d )  =Qn:Q,j  = -2 ceases to be valid. We estimate the 
anomalous magnetic moments and charge radii of quarks in a 
simple model of the local preudoscalar coupling between pions 
and the isodoublet constituent (massive) u- and d-quarks. 
As is well-known, the perturbative calculations of the nucle- 
on anomalous moments have been performed up to terms of the 
order ggNN and g:NN in the coupling constant of standard pseu- 
doscalar interaction in the early 50th (for references to the 
original papers one can turn to the non~graph/~~/). In so far 
as the quark-pion effective Lagrangian is fully equivalent to 
that for the pion-nucleon interaction, many results for struc- 
tural characteristics of quarks, treated as usual spinor par- 
ticles with fixed mass m can be obtained from the corres- 

9 '  ponding nucleon calculations by a simple redefinition of per- 
tinent parameters and coupling constants. 

As a result, the sum of the Dirac and anomalous magnetic 
moment of a massive fermion with the quantum numbers of a u- 



or d-quark is written as 

where m q  = m u  = md, cc(d) = p(u + d) , Qu(d) = electric charges 
of quark~,B,(~) are functions of q =(i~~,/m~)~ Qn=?(Qu-Qd) 
electric charges of pions. The explicit form of B's in the 
one- loop approximation is /23/ 

2 
nqq tan-' [ 

Bf = -(1 +27 + ~(1-q) 1nq -2q(3 -q) ) , 
8n 6 

2 
g nqq tan 5. Bn = -(I-27 -q(Z-q) In7 -2q(2- 4q + q 2 )  --) 
827 6 

with [ = \/(4 - q) /q and B corresponding to the Feynman 
graph with a photon line ending on the intermediate quark 
(pion) line. Mass mq of constituent quarks is an effective 
parameter of our model. We shall further assume it to be the 
same in baryons and mesons and for the numerical calculations 
the following value is taken 

2 m2 = -n2F;= (240 MeV) 
q 3 

(40) 

found from meson data lP4/ . 
The quark-pion coupling constant is defined from the Gold- 

berger - Treiman relation and Eq.(40) 
4 

F,= 93 MeV being the leptonic decay constant. 
It follows from (39) finally 

P(U) Q U + K U  - = - = - 1.77 
~(d) Q d +  Kd 
in agreement with Eq. (16). 

Undoubtedly, the binding effects originating from the rela- 
tivistic motion of quarks in some confining potential will 
influence the absolute values of K U(d or p(~) and p(d) but 
the ratio (42b) is expected to be inJluenced much weaker. 
The one-loop estimate of the quark-gluon correction (analo- 
gues to the lowest-order radiative correction to magnetic mo- 
ments of leptons) gives 

where a, is the quark-gluon interaction coupling constant. 
Inclusion of hq given by (43) into p(q) increases the ra- 

tio p(~) /p(d) by 0.02 + 0.04 for 0.5 5 a, < 1.0, thus leaving 
intact qualitative agreement of (16) and (42). 

The pion cloud contribution to the charge radius <r2>:h 
of a given juark is defined by the standard linear combina- 
tions of tr and K qwhich are the corresponding limits of 
the Dirac and Pauli form factors of spinor particles. The ana- 
lytic expressions of <rf> for massive fermions interacting 
with a pseudoscalar meson can be found, e.g., in Ref. /25/ 
Omitting unwieldy explicit formulas we give only the final 
numerical values of < r q computed by Eqs. (40)-(42): 

ch 

The numerical values written down in this section give a qua- 
litative impression on the influence of the pion corrections 
to electromagnetic characteristics of quark and hadrons. 
The problem left unsolved is the calculation of the meson 
exchange current contributions to hadronic observables. Its 
solution seems possible in essentially model-dependent appro- 
aches and it is beyond the scope of this paper. 

5. CONCLUSION 

Now we recapitulate the essential points of this paper. 
The sum rule (9) is the most general relation of our appro- 
ach. It appears somewhat more general than a number of sum 
rules discussed in eailier papers /9*15*26-28/ and meets no dif- 
ficulties when compared with the precise data on the hyperon 
magnetic moments/8/. We emphasize the necessity of taking ac- 



count of the electromagnetic Go-mixing for the sum rule (9) 
to agree with data and propose the determination of the G0- 
mixing parameter (i.e. the non-diagonal element of the cor- 
responding mass operator) as a new result following from 
Eq.(9). Note that the substitution of p(~+) from the earlier 
measurement /14/ gives the Go-transition mass close to the 

I theory inc>uding the SU(~)-breaking effects/lz/ while the 
latest Cc(x ) value/lS/ leads to the Go-mixing parameter in 
accord with the unbroken SU(3) sum rule /17/ (17) for this 
quantity. Therefore, it is highly d+esirable to discriminate 
between two available values of p(2 ) by an independent mea- 
surement of this quantity. 

N It is seen from Eqs.(l4) and (21) that a: and a,, (aD = 
= D/(F + D)) might be somewhat different from each other 8 . i  

both are different from ayial = 0.613 f 0.013 following from 
the semi-leptonic baryon decays/29/ . We suggest that this is 
due to a more prominent role of the pion currents in the 
formation of the nucleon structure characteristics as compa- 
red to the hyperon ones. 

The non-additive, in the quark configuration variables, 
contribution of the pion exchange current to p(P), p(N) and 
p(aO) is significant, which is in a qualitative agreement 
with the model calculations /3O-32/ . The pion exchange contri- 
bution to the isovector matrix elements (32) for the radia- 
tive meson decays is found to decrease the corresponding am- 
plitudes thus compensating partially the otherwise essential 
enlargement of the isovector-to-isoscalar amplitude ratio 
(like, e.g., the ratio of the w + noy and p -+ ny decay ampli- 
tudes) due to the deviation of p(u) Ip(d) accrding to Eq. (16) 
from the charge ratio Q(u) /Q(d)  = -2. 

The numerical value of c~(u) /p(d) is in a qualitative 
accord with the earlier results 133-371 while the quantitative 
proximity of Eq.(16) to the pion-loop contribution (42a,b) 
to the anomalous magnetic moments of the quasi-free quarks 
is in line with many other examples of duality between the 
perturbative calculations and the (not fully worked out yet) 
non-perturbative theory including all the quark binding and 
confinement effects. 

Both the p(u)/p(d) and p(~)/~(d) ratios are weakly depen- 
dent on the quark-line (or the OZI) rule violation. Much mo- 
re sensitive to the breaking of the certainly non-exact OZI- 
rule turn out to be the neutral weak magnetism constants 
which, like usual magnetic moments, appear in the correspond- 
ing nucleon matrix elements of the vector part of the weak 
neutral current. Possible effects of the OZI-rule violation 

in various processes are intensively discussed in the current 
literature (see, e.g., ~ e f s  ./38439/ and quotations therein). 
In this connection we stress and illustrate, via Eq.(29), the 
special suitability for checking the OZI-rule of measurements 
of the nucleon weak magnetism constants in the experiments 
dealing with the elastic neutrino scattering or the observab- 
le P-odd effects in elastic scattering of the longitudinally 
polarized electrons or muons on the simplest isoscalar tar- 
gets, the deuterium nuclei. 

REFERENCES 

Coleman S., Glashow S.L. - Phys.Rev.Lett., 1961, 6.p.423. 
Okubo S. - Phys.Lett., 1963, 4, p.14. 
Gursey F., Radicati L. - Phys.Rev.Lett., 1964, 13,p.173; 
Beg M.A.B., Lee B., Pais A. - Phys.Rev.Lett., 1964, 13, 
p.514; Sakita B . - Phys.Rev.Lett., 1964, 13, p.643. 
Gerasimov S.B. - ZhJETP, 1966, 50, p.1559. 
Rubinstein H. et al. - Phys.Rev., 1967, 154, p.1608. 
Franklin J. - Phys.Rev., 1968, 172, p.1807. 
Lipkin H.J. - Phys.Rev.Lett., 1978, 41, p.1629. 
Lach J. - Fermilab-Conf - 89/19, 1989. 
Gerasimov S.B. - JINR, E2-88-122, Dubna, 1988. 
Particle Data Group, Phys.Lett., 1988, 204B, p.24. 
a): Hertzog D.W. et al. - Phys.Rev.Lett.,l983,51,p.1131; 
b): Wah Y.W. et al. - Phys.Rev.Lett., 1985, 55, p.2551; 
c) Zalapak G. et al. - Phys.Rev.Lett., 1968, 57, p.1526. 
Isgur N., Karl G. - Phys.Rev., 1980, D21, p.3175; 
Franklin J. et al. - Phys.Rev., 1981, D24, p.2910. 
Wilkinson C. et al. - Phys.Rev.Lett., 1987, 58, p.855. 
Ankenbrandt C. et al. - Phys.Rev.Lett., 1983, 51, p.863. 
Brekke L., Rosner J.L. - Comrn.Nucl.Part.Phys., 1988, 18, 
p.83. 
Peterson P.C. et al. - Phys.Rev.Lett., 1986, 57, p.949. 
Dalitz R.H., von Hippel F. - Phys.Lett., 1964, 10,p.153. 
Nefkens G. et al. - Phys.Rev., 1978, D18, p.3911. 
Carlsmith D. et al. - Phys-Rev-Lett., 1986, 56, p.18. 
a): Dolinsky S.I. et al. - Zeit.Phys., 1989, 42C,p.511. 
b): Druzhinin V.P. et al. - Phys.Lett., 1984, 144B,p.136. 
a): Jensen J. et al. - Phys.Rev., 1983, D27, p.27. 
b): Huston J. et al. - Phys.Rev., 1986, D33, p.3199. 
c) Capraro L. et al. - Nucl.Phys., 1987, B288, p.659. 
Alde D. et al. - Yad.Fiz., 1987, 45, p.1341. 
Bethe H.A., de Hoffmann F. - "Mesons and Fieldst', vo1.2, 
ch.46. Row.~etersen and Co., New York, 1955. 



v 

24. Gerasimov S.B. - Yad.Fiz., 1979, 29, p.513. 
25. Gerasimov S.B., Moulin J. - Nucl.Phys., 1975, B98,p.349. 
26. Franklin J. - Phys.Rev.Lett., 1980, 45, p.1607. 
27. Sachs R.G. - Phys.Rev., 1981, D23, p.1148; 

Brekke L., Sachs R.G. - Phys.Rev., 1983, D28, p.1178. 
28. Lipkin H.J. - Nucl.Phys., 1983, B241, p.477. 
29. Gaillard J.M., Sauvage G. - Ann.Rev.Nucl.Part.Sci., 1984, 

34, p.351. 
30. Sato T., Sawada S. - Prog.Theor.Phys., 1981, 66, p.1713. 
31. Theberge S., Thomas A.W. - Nucl.Phys., 1983, A393, p.252. 
32. Thomas A.W. - Adv.Nucl.Phys., 1983, 13, p.1. 
33. Geffen D.A., Wilson W. - Phys.Rev.Lett., 1980, 44, p.340. 
34. Aznauryan I.G. et al. - Yad.Fiz., 1980, 31, p.1680; 

ibid. 1984, 39, p.108. 
35. Georgi H., Manohar A. - Phys.Lett., 1983, 132B, p.183. 
36. Mignani R., Prosperi D. - Nuovo Cim., 1983, 75A, p.221. 
37. Krivoruchenko M.I. - Yad,Fiz., 1987, 45, p.169. 
38. Jaffe R.L., Manohar A. - Preprint MIT-CTP-1706, 1989. 
39. Beck D.H. - Phys.Rev., 1989, D39, p.3248. 

Received by Publishing Department 
on December 19, 1989. 

repacwon c.6.  E2-89-837 
3nen~ponarnm~nue nonenru adponos H usapnos B rm6pm~noA noaenm 

Coo~nowen~a MeMAy MarHmTHwH MOMeHTaHH 6apmonos H KBapKOB PaCCMaTpHBWT- 
C R  na ocnose o6qmx npaemn cym,  noropue cneAymT m3 TeOpHH napyuennux c m m e ~ -  
pmA H nsapnoeoA MoAenm m yLcHTUBaIOT PenRTHBHCTCKHe ~ @ ~ K T U  H aaponnue nonpae- 
KH ma-aa neoonnux o6nennux TOUOB. flpe~nomeno nosoe nenmneAnoe npasmno c y m  
AnR MarHHTHUX MOMBHTOB rHnepOH00, KOTOPOe COrnaCYeTCII C nPel(H3HOHHwH 3KCne- 
PHMetiTanbHwH AaHHUMM H T B O P H ~ A  3neKTpOMarHUTHOrO a0CMeUHBanHR. ~ H ~ ~ B H H R  
3neKTpOMarnHTHUX MOMeHTOB KBapKOB BwMCneHu 0 PaMKaX ~ H ~ ~ H A H O ~  MOAellH YLceTa 
nmonnux nonpason Lcepeo nouanbnoe e3amnoAe~c~eHe nmonnoro nonn c naccmenwm 
KOHCTHTyeHTHbMb4 KBapKaMM. OTMBL~BHO, '410 CTpyKTyptlUe KOHCTaHTU cna6oro near- 
panbnoro narnermona nyKnonos m naep LcyscTsmTenbnu K so~nomnony napyruenmm 
npaBHn OKy60-UseRra - H H ~ ~ K H ,  1.0. K npUMBCH CTpaHHUX KBapKOB 0 HyKnOHaX. 

Pa6ora sunonnena s n a 6 0 p a ~ o p ~ ~  ~eope~mLcecnoA @ H ~ H K H  OHRH. 

Ilpenpllnr 06wnmeinoro lolcnnyrr weplux  n c c n a p p s d .  Jly6Hr 1989 

Gerasimov S.B. E2-89-837 
Electromagnetic Moments o f  Hadrons and Quarks i n  a Hybr id  Model 

Magnetic moments o f  baryons a re  analysed on t h e  bas is  o f  general sum 
r u l e s  fo l l ow lng  from t h e  theory o f  broken symnetr ies and quark models i n -  
c lud ing  the  r e l a t i v i s t i c  e f f e c t s  and hadronic co r rec t ions  due t o  the  meson 
exchange currents .  A new sum r u l e  i s  proposed f o r  the  hyperon magnetic mo- 
ments, which i s  i n  accord w i t h  the  most p rec ise  new data and a lso  w i t h  a 
theory o f  t h e  electromagnetic AXo-mixing.The numerical values o f  the  quark 
electromagnetic moments are obtained w i t h i n  a h y b r i d  model t r e a t i n g  t h e  p lon  
c loud e f f e c t s  through the  loca l  coupl ing o f  the  p lon  f i e l d  w i t h  the  cons t i -  
t uen t  massive quarks. Possib le  s e n s i t i v i t y  o f  the  weak neu t ra l  cu r ren t  "mag- 
n e t i c "  moments t o  v i o l a t i o n  o f  t h e  0.71 r u l e  i s  emphasized and discussed. 

The i n v e s t i g a t i o n  has been performed a t  t h e  Laborato:~ o f  Theoret ica l  
Physics, JINR. 
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