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Recently for the first time the magnetic moment of the EE:O hyperen has
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1 :
been measured with a very high precision » the data on M= "y M7,
bl

Juz; [3] and Ju}.‘.’ [3 have been essentially improved. As a result, all ba-
ryon magnetic moments are known to a reasonable degree of accuracy, which
permits one to test different approaches of quark models. Many authors (see.
e.g. ¢ and references the}ein ) have considered baryon magnetic moments
but none of the theoretical approaches used s far has given an overall sé-
tisfactory fit. Difficulties arise in the description of the 2, and :E:
hyperon magnetic moments. As it is shown.in Ref.[7] , the disagréemept be-
tween thgory and experiment cannot be eliminated in the framework of quark
models by symmetry breaking, configuration m{xing or quark-diquark correla-
tions. Some mechanism for quenching the contributions of the magnetic moments
of the nonstrange quarks in hyperons relative to their contributions in the
nucleon must be introduced to fit present data in such models.

In this work we consider the magnetic moments of the strange baryons in
the ré]ativistic quark mode1[§-13] which are applied successfuliy in[}z’ lﬂ
to the description of the nucleon magnetic moments, é]ectromagnetic radii
and (}A [(}y ratio for nucleon. From our analysis 12’~13 it followed un-
ambiguously . that constituent quarks in nucleon must be relativistic and that

the success of the nonrelativistic quark model when descf1b1ng ratiogﬁlpl M
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GA/GV and relations between nucleon radii is due to the fact that for these
relations relativistic effects are numerically small.

In the relativistic quark model we obtained the following expressions for

1
anomalous magnetic moments of the baryon octet [4] :
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where gg® and Mg are U (d) and S quarks masses ,J‘" s g
an : : !
and Jus are their anomalous magnetic moments. The quantities XL b M
2; (L =1,2,3) are equal to
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Here MO; are invariant masses of the systems of quarks composing baryons;
cb(ju:J are baryon wave functions which as in Refs.[12-14] we shall write

down in the form:
2

q)(JU;)'NexP(-%‘—,?), (3)

The quantities Y. b M) . M? are defined in Appendix. A o
~ ~ L 7! L L L . A
Y, and Z; (1=2,3) can be obtained from X, > Y, and Z; by re-
placements M = mg . The values of Xl s '51 k& ZL (io=1, 2, 3) de-
pend on the quark effective momenta in baryons which are defined by parame-
ters ol; . In the nonrelativistic limit (o(.L—,-O) )(-L = ‘:l-‘.= 2y = 1

We obtained in Refs, BZ, 13] sufficiently rigid estimates for mean-square
momenta of quarks in nucleon, for mass and anomalous magnetic moments of

and d quarks.

@i 4
= + 0.030,
ol, =379+ 61 MeV, . m =2712 28 Mev, R, =0.012= 4

g{:“ = -0.059 + 0.020 ,

where

u,d em-,uv.d




Hith strange baryons included into the consideration some new free parame-
ters arise due to the possible SU(3)—break1ng effects: mass, anomalous magne-
tic moment of strange quark and parameters C‘-.’, characterizing the effective
quark momenta in baryons which may be different for N N . Z and E°

We tried different mechanisms of the SU(3)-breaking in the baryon wave
function (3). The best description of the experimenta] data has been obtained
under the simple assumption that the dimensionless parameters -Pi = d-;/ri
(where L = %% m‘} ) are the same for al] baryons from the octet:

Bz P =p.= p_ !

The quantitative analysis we have done using the least square fit. In the
case of A and E.'° hyperon magnetic moments which have been measured with
very high precision we tonk 3% errors instead of the experimental ones thus
taking into account the theoretical uncertainty due to assumptions done.

The free parameters Mg and 3{5 under the assumptions (5) turned out .

equal to

Mg = 450 + 37 Mev, (6)
an
¥ =0.05 +0.04 ,

It is very interesting that the obtained value of Mg agrees well with

hadron mass splitting, for instance, the Lipkin relation [-15]

(7)
ms 2 "'Lu = MI\ - MP
holds at the level of a few percents. At the same level we have
on an (8)
'}es = 'Q»Ed .

However one must keep in mind that the value of 30 s b8y defined
and FEq.(8) may be stronaly violated. Mevertheless it is interesting that in

the frarevork of relativistic quark mcdel the SU(3)-symmetry is not violated

for dimensionless quantities fb and ¥ and all SU(3)—bréak1ng effects can
be taken into account using experimental hadron mass splitting (7).

From Eq.(5) it follows that the SU(3)-symmetry is badly broken for oL
and effective quark momenta in the strange baryons » especially in the S’
hyperons, are higher than in nucleon.

The results are presented in the Table , where we have given also the va-
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lues of the nucleon magnetic moments obtained in our previous works[ i ]

The vé'lues of ')(.a given in brackets correspond to the experimental errors.
For comparison we have given in the Table the results of the other woi'kg‘-6
based on the different modifications of a nonrelativistic quark model as well
as the predictions of a naive quark model, the magnetic moments of Bt
and A being used as input.

One can see from the Table that our results for all magnetic moments of
the baryon octet are in‘ excellent agreement with the experimental data ex-
cluding the ZQ*AK transition magnetic nioment which turned out nearly
by two standard deviations Tower than the experimental value. Emphasize
that the low value ofﬂzA is peculiar to all quark model analyses. It
is worth noting that in our analysis the values of Me- , JUanndJuE.
are well described within the experimental errors, whereas in the other mo-
dels it turned out possible to descrihe only one of these quantities.

Noi:e that it seems irpoc-iLle to descrive the experimental value OfJuZA
in the franework of our model as it is unreasonahle to assume that A and
Z, hyperon wave functions may differ stroncly and therefore we have no
additional frce narareter. lNote in this connection that the Z°—¢~ /\1{
transition megnetic rmorent, as distinct from the baryon magretic moments
measured with hich precision, has been obtained in an indirect way moking

° ° 16
use of the Primakoff effect in the reaction f\ + 3 “*Z +Z [ ]




APPEMNDIX

In the process of such type a problem arises in the isolation of the Coulomb

X Y
amplitude from strong coherent production amplitude and hence the systema- The values of Ki. 5 111 4 !5.‘ , M; and M;_ , entering the in-
tic errors may be large. Therefore a more precise experimental definition tegrands of expressions (2) have the following form: T
o .
— A i naqneti t seems highly important. . 2 oL nt
of the & . ¥ transition T'}aqne ¢ moment seems highly important is ’11(1 m)ﬂioa*"hm;Mm TQLL
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Table

Particles| Our Naive | Isgur | Singh | Bohm, :
results | quark and [Si Huerta onsolp i
model Karl and
14 Zepeda
(e]
p 2.811 2.793 2.85 2,79 | 2.83 -2.793
[12. 13] | (input) [3]
-1.848 | -1.913 | -1.85 | -1.91| -1.78 -1.913
h
(12, 13] | (1nput) [3]
A -0.613 | -0.613 |-0.61 -0.608/ -0.58 -0.6129+0.0045
(x%20.00) | (1nput) [1]
+
b 2.457 2.67 | 2.58 2 2 2.33:0.13
(x%=1.00) (3]
Z- -1.236 | -1.09 | -1.00 | -0.99 | -1.15 -1.4120.25
(x%=0.46) [3]
—e -1.251 | -1.84 | -1.20 | -1.22| -1.37 -1.25040.014
d 2
(x“=0.00) [1]
—_- -g.738 -0.49 | -0.43 | -0.48] -0.63 -0.7520.07
L (x"=0.02) [z]
AS” 1.401 | -1.63 | -1.51 | 1.50 | -1.58 +0.25
2
(x“=5.48) | D -0.18
[16]
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