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1 INTRODUCTION 

Experimentally we now know eight baryons [p, n];[A];['E+; 'E0 , 'E-:] and 
[3°, :=:::-] of the spin 1/2 which ac~ording to the SU(3)symmetry classifi- , 
cation belong to the same octuplet:: .The electromagnetic (EM) stnicture 
of each of them is completely described by two scalar functions depend
ing on the four-momentum transfer squared t 7 --Q2 • Usmilly they are 
chosen in the form of the. Sachs electric G_E(t) ·and magnetic GM(t) form 
factors l) (FF's) which can be expressed through Dirac'F1(t) ·.and Pauli 
F2(t) FF.'s obtained 2> by the most general decomposition of the matrix 
element of a baryon EM current into a inaxirrial number oflinearly inde
pendent covariants constructed from momenta and spin parameters by 
means of th~ following relations . · · · · 1 ' 

GE(t) = ;Ft(t) + ~F2(tf 
. . . . . · 4m ·. 

' GM(t) '=:= .Ft(t) +F2(t). (1) 

De~pite the fact that much work has been done since the disc~very 
· 

3
)' of theE¥· str~cture of hadron~, the e~perimentalsitu~tion about EM 

FF's of the octuplet of baryons is unsatisfactory up 'to now. Th~re are 
good data onthe proton in the'space-like(t'< 0) region obtai~ed from 
the proce'ss e-p -:--7 e-p. In the time~like region JUSt measu~ements with 
limitedst~tistiC~ and.'momen'tum range haNe be~n perf~~med by e+e"- ~ 
pp and pp--+ e+e- reactions. The neutron d.ata exist onlyinthe space~ 
-lik~ region ~nd they are esse~tially obtained-from electro~ scatteri~g on 

' the deutJi:ium by a model-depende~t way. · .. · .· . 
. . Conce~ning other1 m~mbers ~f the baryon octe't, the experimental ~it

uation is ~ven worse.' Only at one point correspondingto_t ~ 5~693GeV2 

the cross~secti~n ofthe AA production in e+ ~- annihilation has been mea
sured 4 ) and an upper-limit on the cross-section of the 'E0E0 production 
at· the same ~nergy w~ ;et at the same time: There is no experimental 
information on the EM structure of3-hyperon~ up to now~.: ... · . 

Inspired by a good experimental situatipn many. more or less • suc
cessful phenomenological models s)-t2) have been de~oted to the global 
description oE:the nucleon EM structure .. However, missing are.analo
gous attempts to predict the· behaviour of EM FF's of ~ther baryons of 

••',;,t;f,~------ '""' ' ' 
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the same octet. There.is only one global reprod~cti~n 13) of A-hyperon 
EM FF's in the framework of the simplified ~nitary and analytic VMD ·· 
model and an another attempt 14

) to predict the production cross-s-ections 
of baryon-antibaryon pairs in e+ e- annihilation. The latter was achieved 
in the framework of the constrained free FF model in which, however, 
the asymptotic behaviour of· FF's restricts strictly the number of vector . 
mesons used in the model under consideration. . 

On the other hand, much progress hp.S been achieved in understanding 
the static EM properties ·of the octet baryons, directly connected with 
a behaviour of EM FF's around t = 0; We have in niind mainly"the 
use of various quark models 15

)•
16

), the EM current in the bound state 
approach to the Skyrme model P) and the .lattice QCD appro~ch 18). 

Neve~theless, these models are believed to be neither unique nor totally 
free of difficulties • and objections. An evidence for the lattet: fact are 
values of the mean~square electric and magnetic ~adii of. octet baryons· 
calculated by the models • un:der. consideration which differ not only in 
magnitudes considerably but some of them everi in sign. . 

To bring some more light to these proble~s, new efforts in this di
reCtion are de~irabl~. Here we formulate a very simple model ofthe EM 
structure of octet baryons, in the fram~~~rk of which reasonable values 

. (more or less compar~ble with results of othe~ rrwdels 15)-l8)) of ~can
-square EM radii of octet b~ryonsare pr~dicted too: The model is con
structed by parametrizing Dirac ~~d ·Pauli EM .FF's of octet baryons' by 
the standard vector-m~son~dominan~e (VMD). model 19> in .a zero-width 
approximation where' 'vector lrleson and \aryon'' m~sses are' fi~ed at the 
world averag~d values. Rest~icting~ourselves only to the ground state vee~ 
tor meson no net anci' taking into :a:~courit th~. Okubo-Zw~ig~Iizuka ( OZI). 
nile 20>- 22

) strictly, the vector me~on~nucl~on coupling co~starit's 'ar~ co~-. 
pletely' d~t~rminedjust' f~om a·norrnalization of nucleon ·EM FF'~. ·Theil 
the vecto~ meson~hyperori' couplin{constants a~~ evaluated fr~~ the laV 

, ~er by ~he· rel~tions follo~in:g froin the SU(3) iqvariant :Lagrangian 'for. 
, the ~ecfot:mesori~baiyori~ahtibaryon vertex:. As. ~-result; all· p.iramete~s ·; . 
. of th-e tqr\.structed :model a~e 'd~te:rlnined and th~ value~. of inean~~qt'iitre 
EM radii of the complete octuplet ~f baryon:s can be.predicted. . . . 

In the. nextsection we'constrl'ict a naive mo?el'of.the EM stru~ture 
of nucleons. Section· 3. · is devoted, first, to·. the evaluation of the vector 
meson-hyperon coupling con~tant~· frorricouplings to nucleons and_ then. 

: . . : ~ ' . ' . . 
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to a prediction of numerical values of mean-square EM radii ofoctuplet 
baryons. Conclusions and summary are given in section 4. 

. ' 

2·, . SIMPLE MODEL OF ELECTROMAG-
NETIC STRUCTURE OF NUCLEONS 

To make this paper self-contained, first, we briefly outline the main fea
tures of the nucleon EM structure formalism. There is a decomposition of 
nucleon electric and magnetic FF1s (1) into isoscalar and isovector parts 
of the Dira.c· an&Pauli FF's :as follmvs - . . . 

··, . . 
. : . . . . t . 

.. G~(t) .. =. [F~N(t)+ F~A,'(t)]+ 4m~[F~N(t) ~ F~N(t)) 
···G~f(t) = · [F{N(t) +FtvN(t)J + [F;N(t) + F;N(t)j 

G'E(t).: ~ [F{~(t)-:- F1VN(t)] + 4~2 [FiN(t) ~ F;N(t)]' 
< -. n ~. , ' 

'' . G;\1(t) . ~ · [F{N(t)- F~N(t)] + [FIN(t) 7 F;N(t)]; · 

(2) . ; 

. If-we restrict ourselves only to the ground stat~ vector meson nonet, 
then, accordii1g to the' idea ·of the ~ero:.width (r v = 0) VMD inodel 1 ~l 
each oLF1

8
,'; ir:t (2) is expressed in the form 

I 

s (, ) m~ (J.(t) / r ) FIN t = m2 :__ t wNN Jw .. ' 
w 

2 . 
. mP (I) . 

F~N(t) = m~ _ t (JpNNf f~) . 

• s' ( ) m~ (J.. (2) 1. r ) 
F2N t = m 2 - t wN N J w 

•W . 

. 2 • 
v mP {2) · . 

F2N(t) = ___ 2 _
1 
(JpNNf fp) (3) 

p ' 

where in the isoscalar FF's we require the couplings' of the 4>-meson to 
nucleons to be zero, taking the OZI rule 20>-22) into account strictly. 

According to ·a definition of G~(t); G~1 (t), O'E(t), G~1 (t) FF's they 
are normalized as follows · 

·,. 

G~(O) = 1; G~1 (0) = 1 + Jtv; G'E(O) = 0; G;\1 (0)::::: Jlr. · (4) 

where Jlv, Jtn· are t:he anomalous magnetic n'wmcrits ~f the proton and 
neutron, respectively. Then from the relations (2) one gets the isoscalar 

3 . 
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.. and isovector. FF normalization·. conditions 
.· 1 . . .. . 1 . .· •. ' .} ' . t' ' 
FtN(O) = 2; FtN(O) ~ 2(Jtv + Jln);Ft~N(O) ='= 2; F~rv(O) = 2(/tp- JL,.), 

. . . . (5) 

which through the expressi~ns (3) enable us to determine the p- and ,,_.:. 
·meson-nucleon coupling constant ratio,s as follows 

(1) ·:._ 1 . 
UwNN/ fw)--; 2' 
.·· (1}' . ~·1. 
(JpNNffp) -:- 2' 

·. (2) . . 1. . . . 

Uwl'j/':/ fw) ~ 2(Jlp + Jln); 

. . (2) .· . . 1 
{fpNNffp) = 2(/~p-:- Jln?·. (6) 

The naive model ofthe El\'1 ~trud.ure of nucleons is then given by the . 
relations (6),(3) and (2). ·· , ·· ' . '. . .·. 

. The electric and magr1etic mean-square radius of 'any baryon may 

.. ·:' 

be extracted from the corresponding electric and magnetic FF's with 
the. standard srriall t expansion of the Fourier transform of a charge or ; .. 
~agn~ti~ moment distribution by · · · . ) . . . . 

2 . ' dGE(t). ·' . 2 dGM(t) . 
< rE >= 6 1 . lt=O . and < T".M >= Q d lt=O (7) . ., ( t . t ., 

respectively: Applying them to the nucleon· El\1 FF's ope gets :tlte electric 
and magnetic mean~square radii of nucleons in the following:form 

. -' - ' ·. , .. · ' · .. 

. [· 1 ' 1 . I 2p ] 
< r~P > = . 3 ~·· + -2 + 4 . ~ . mw . mP .. mp 

2 _ 3' [.1 +Jlp + Jln +. 1 + Jlp - JL;{] 
< rMp > - · 2 ' · 2 

. mw . mp 

2 . . [·' 1 ;' i . . 2Jl~ ] . 
<rEn > = 3 -2 -.-2 +-4 2 

mw . mp. . "!ln 

3[1 +Jli> -fJLn '--.· 1 +'Jlp -Jl~]' . . 
m2 . · ... , .,m2 .. 

. w. , ,P · · ,·· 

2 .< rMn > 

(8)' 

Now, taking all mass~s and values of the anomalous magnetic mo
ments from the newest Review ofParticle Propertie8 23) on~ gets numer- ·· 
ically . . 

< r~P >= 0.508fm2
; 

< r~n>= -0.133fm2
; 

< r~P >=. 1.099fm2
; 

. . . 2 2 < rMn >= -0.763/m . (9) 

/ 

I 
I . 

J 

'I . ;, f 

For a comparison we present also the expe~fmentalvalues 24> .of the 
· latter quaritities · ' · . . ' · . · . . 

<r~p>exp= 0:743'± o~083fm2 ; <·r~p >e;,p .. 1.986 ± 0'.259fm2
; 

. < r~n >exp= -0.119 ± 0.002/m2
; < r~n >exp= -L458 ±Q.233fm2.(10) 

. . ) 

. As one can see from (9) and (10), the predicted values of the nucleon 
El\-l mean-square r~dii are :in view o( the simpliCity of the used model 
in quite a good agreement (the magnetic mean-square radii less) with· 
experiment. In view of the latte~ the use of the coupling constant ratios 
(6) for a prediction of the EM mean-square radii of other members of the 
octuplet bary~~s through the SU(3) symmetry seems to.b~ ~uthorized; · 
H.owever, this is a subject. of the next section~. 

3 DESCRIPTION. OF. THE ELECTRO
MAGNETIC STRUCTURE OF HYPE-RONS .. · . . ... · . .. . 

A decomposition or'A-,E- and 2- hyperon electric and m~gneti~ FF's. (1) 
into isoscalar and is<wector ·parts of the Dirac and Pauli· FF's takes the· 
following form' 

.. 

G~(t) 
' 

FtA(t) + ~.F;A(t) 
4mA 

Gt(t). .FtA(t)+ F;A(t) (11) 

ar (t) = [Ftdt) +F~dt)) + _t
2
-[F;E.(t) + F;~(t)). 

. · 4mE+ · 

ar;- (t) = [Ftdt) +.F~dt)) +.[F;E(t) + F;dt)] 
' ..... 

G~0 (t). = Ftdt) + -
4 

t
2 

F;dt). 
. · mEo 

Eo . : . . . "' 
GM(t) = Ftdt) + F;dt) (12) 

G~-(t) ·= [Ftdt)·-·F~dt)] ~4~~- [F;dt)- F;dt)] 

G~(t) [FtE(t) :- F~E(t)) + [F;dt) ~ F;dt)] 



where 

''• _,. 

. G~0 (t) = [Ft2(t) + F~3(t)~ + 4~§:0 [F;~(t) + F;3(t)] 

. G'f;(t) = [Ft2(t) + F~2(t)]+ [F;2(t) + F;3 (t)] 

G~- (t) -_ = [Ft2(t) _:._ F~2(t)] + 4~§:- [F;2(t)- F;2 (t)] 

G~(t) = [Ft2(t)- F~2'(t)] + [F:E(t)- F;2(t)] 
..J 

'FtA(t) 
. 2 m2 . ·;_. mw . {1) . .• . <P .. {1) . 

- · m~ :_ t (f~AA/ fw) + m~ _ t (f<PAA/ f<t>) 
. 2 : ; ·. . 2 ; · .. 

mw (2) . ) me/> {2) ) 
m~ _ t UwAA·/ fw + m~ _ tV<t>AAI f<t> F;A(t) 

; .2. . . . • . . 2 . . . 
s mw · ' {1) . · · · ' : m<P {1) . , •. · 

Fn;(t) = m~-:tUwr.Eifw)+ m~~t(f<I>EE/f<t>~ 
'2 2 

/' 

(13) 

(14) 

l 

8 
( ) mw ( {2) I ) m<P ( {2) / ) F2E t = . m2·-'- t fwEE fw +, m2 ·....__ t f</>EE f<t> .· 

~~2 ,."t< , .• :. ,<P_: .· m2 . -· .. 

(15)' ... 

F~r,(t) = 2 ::_ t U!~r./ fp); F;r,_(t) = m 2 ~- ~ U!~tffp) · · 
p . p 

Ft2 (t) 

P;3(t) -

. F~2(t) = 

2· 2 
mw c·. {1) I ) . m<~> ( {1) 'I ) m~ _ t fw22 fw + m~ _ t 1¢22. f<P 

2 . . m2 
.. mw , ('J.(2) IF ) . <P . (f(2) If. ) 
m~ _: t w::;:2 Jw +m~- t ¢22 . <P 

m 2 . . . m2 
p . (1) : . • tJ. • - ! ' p -·. (2). . 

Up22/ f{J), F23(t)- m2 _ t Up22/ fp)· 
p v '· ',; p .. 

(16) 

Now·, if all masses a~e fixed at the world averaged values 23), then only 
para~eters of the model ar~ c~tipling constant ratios appearing 

relations (14)~(16). -They will be estimated from the vector 'meson
nucleon coupling constants given by (6) by utilizing the SU(3) symmetry. 

1 6. 

'j 

1· 
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. Really, froin the SU(3) invariant Lagrangianfof the.vector meson-
-baryon~antibaryon vertex · · ·.·. · 

. ' 

LvBI3 ·= . :n~~~iJP}JlB~ ~·B~1'Jl~$J,CVJl)~ ~ · 
. · i JD[B-p B"' · B~"' B/J](V )7 ·. ·_ . ·,-7'.: · .\12 :}t' !3. ,+ · ·fJlJl 7 . Jl a + 

. ' ·, . ·, 
z fsB-"' B/3 o T; ..;2 ... {Jltt aWJl 

with ~ considera~ion of thew - ¢> mixing 

. ¢>0 = _ <i>s cos rJ - w 1 sin iJ 
0 ,, . . . . 

w. · = . cp8 sin iJ +w1 cos t7 · 

(17) 

(18) 

where B,B and ll arc 25
) baryon, antibaryon and vector meson octu

plet matrices, W~ is ~he omega~meso~1' singlet, jF, jD and jS are the 
corresponding SU(3) coupling constants and rJ is the mixing angle, one 
can obtain the following expressions for coupling constants of 'p~,· w-, c/J-
me:>ons to octet baryons -

. <i~~> ;: L ~ 1 D ' F ' 
fpNN t = ;;U1,2 +ft.~) 

' ,- • · ~ ~ c6s t? · ff2 -' \,'si_ n t9 · (3![
2 
·~ .ff

2
f (19) 

v2 ,I 2y3... .•.:.· .. ~ · 
'1:·(112) -

wNN 

1(112) ¢NN ,_ 1 . s 1 F D 

v'2 Sill{) • j 1 2 +. j3· COS{) • (3/1 2 - /1 2) 
') ' ;I . ') 3 • I,' I 

. '""":' l .. ' - t' 

{1,2) _ 1 . · s 1 ·. D. . 
fwi\A · - r.:; COS t9 ' /1 2 + .. r.:; Sll1 {) ' /1 2 

. • ,· t v2· . ! ' v3 • i' I 

(1
1
2) _ . 1• . · .·. s · ./ 'I. . . · ' D 

fq,AA - v'2 sm iJ · /1
1
2 - J3 cos rJ • !1,2 

/
(112) 
pEE . 

. F(1 12) 
JwEE 

{(1,2) 
· ¢EE 

I F 
- 112 

1 ., '. ,;: 1 ., 
- . r.:; cos t7 . Jf2 - -sin{) . fiJ 

v2. . : . v'3 .· 1,2 1 . . . .. ' i 

- .. _ . . s 1' 
~ Sill 17 . .fl.2 + - COS {) • ·fD 
v~ · V3 ·· . 1,2 

7 . 

(20) 

.. (21) 



I~~~) 

I~~~ 

f (l,2) 
q;== 

1( D. F - 2 It,2- It,i) 
1 '1 . ' 

- · In cos{}· If2 +-sin t? · .(3JF + ·jD) v2 · • 2v'3 1,2 1,2 

1· . . s . ' 1 . . .. 
. 1n sm t? · It 2 - - cost? • (3JF + ID ) v2 . · 2v'3 1,2 1,2 • 

(22}" 

The mixing angle" t?. = 39.83° ·is deterfuined by the Gell-Mann-Okubo 
quadratic mass formula 

4 2 2 · . · . mK. -m 
m 2 cos2 t? + m2 sin2 t? = P 

t/> w, 3 (23) 

The universal vecto~ m~son coupli~g constants 

' . 
Ip = 4.9905±0.1089; Iw .----:-. 17;0550±0.2990; fq, = 12.8832±0.0003 (24) 

are calculated 26
) by utilization of the newest experim~nt~Lresults 23) on 

the corresponding lepton widths. 
Then from ,{24) and (6) the followi_ng values of .the vect"or meson-

nucleon coupling constants are obtained · 

r(I) . 
JwNN = 8.5275, 

f (l) 
pNN = 2.4953, 

r(2) . . 
JwNN = -1.0250, 

! (2) 
pNN = 9.2471, (25) 

' . 
. ch through a solution ;of the equations (19) (considering strictly the 
I rule 20

) -
22

) i.e. IJ~N = IJ~N = 0) the values 

· I 1
5 = 9.2614, 

Ii = -3.4825, 

If = · 8.4730, 

It= ~1.1132, 
J[ = 5.1921, 
·v I2 -. 13.3021, 

the SU(3) coupling const~nt produce. 

'\. 8 

(26) 

1 

\ I 

I 

' 

As a. result, by means of the relations (20),(21)and (22), together with 
(24), the following ratios of the vector meson-hyperon coupling constants 
are obtained 

. (1) (2).· .. 
UwAAI Iw) = 0.4786, . UwAAI Iw) = 0.2530, 

(1) - / {2) - -(Jcf>AAI Ict>) -:-- 0;0340, · (Jcf>AAI fq,)- -0.4969, (27) 

. . (1) ' 
(!pEEl Ip) = 0.6978, 

(J~~E~ Iw) = 0.1112, 
( ) . . 

(fct>~EI fct>) = 0.6172, 

u!JJ=I ip) = 1.1978, • · 

(!~~:::/ Iw) = 0.2735, 
{1) . . . 

U<~>=:=.l It~>)= o.3596, 

(J~~E~ Ip) = -1.0404, · 

(f~~EIIw) = ~0.3239, 
(. f<2> I . . . . . 

cf>EE Ict>) = 0.4187, 

u~;~l Ip) = o.s125, 

(J~2J=I Iw) = 0.2776, 
(2) . 

Uct>=:=.l !4,) = -0.536~.· 

(28) 

(29) 

. Our model of the EM FF's of hyperon~ is th~n give:r:t by the relations 

(11 )-(16) and (27)-(29). ~ 

g· 



The corresponding' electric and magnetic mean~square r'adii have the 
1 following forms. ·· ·: ·· ···· · · r' · '·· · •' ' · · · 

.;,, 

' . 

2 . '{ 1 (1) ) 1 (1) 1 [ (2) (2) . 1 }· 
< rEA > = 6' J7l! ~~~hAl!~ 't '!l~ <(~A.Al/~!+~ 4m1 Uw~~' ~~~ t u~hA' !~) . 

< r~A > · =- ~ {• J.;[(f~~Aj !~) -f- U~~;..'f !w)] ~ ~ \ 'r'<J~~ft.fi~) -~ U_J~A/ /~)] }(30) 
~ ' ~ ~ .·., 

2 - { 1 ( (1) I ) L ( (1) ' ) 1 (1) . 
< rEE+ > - · 6 m?, fw~E fw: t ~~ ~~EEf !~ _ t m~ (/pEE/ fp)f . . 

+ 4~~+ [U~~Ef fw) +(f~~fl h) +(f~~Ef fp)) }\ 

< rl,,. > = · 6 {~~ [(!~~"//~>.+ (f~~d /.)] ~ ~:) [(;J~"I/;) + (!)~"/ /;))+ 

+ ~~(U~~Ef fp) + U~~E~fp)) }" .. . . . ' . . . 
- ~ • · ) : ~ , . ) I ! 

.\·'\<' 

10 

2 
~<, rE'::.o > 

2 <rME.o> 

2 < rE::.- > 

·< r~r::.- > 

·.'·,'· 

. ' ·' . -

{ 
1 ' (1) ' ' . 1 . (1)' . 1 . (1)~ ' . 

- 6 -2 Uw-=:=.1 !w) + -2 U~=:=./h) +-2 Up== I fp)+ · . . mw ' _m~ mp . . 
1 [( (2) I ) . ( · (2) . ) · (2) l} + 4m;o. fw=:=. fw. + h=.=.f h + Up=:=./ fp) . 

- - . ~ . ) 

- { 1 (1) ' (2) ' . 1 (1) (2) 
-. 6 . m! lUw-=:=.1 L) + Uw=:l ~w)] + m~ lU~==I h) + U~-=:=.1 h)l+ 

+ ~~ [U~!J-:::1 fp) + u~;}-:::f fp)]} (32) 

. '{ ' . ' ' ' 
- ' . ' 1 . (1) . . ' 1 (1) . l (1) . 
- -~-. -2 Uw-=:=.1 !w) + -2 U~-=:=.1 h) 7" -2 Up=:=./ fp)+ mw , · . m~ ·. , mP 

+ · 4~~- lU~~-:::/ !w) + U!lJ::/ !~)-- U!~>-::1 fp))} ·. 
! • • ! " 

- {' I [( (1) /!.' ) ' (!.(2) /!.:. )] _1 .[(!(1) I '): (!(2) I )]-- 6 m?, fw=:=. w + , w2E. w + m~ ~=:=. f~ + ~=:=. h 
/ 

~~ ru!!J=t Jp) + u~;J-:::f Jp)J} 

! 

and substituing (27)-(29) into the1~11, the electric and magnetit ~can
-square Tadii of octet baryons are numerically evaluated as prdented in 

, Table). a:nd Table 2., \Vhere also a comparison with. results obtained in 
the framework of the l~ttice QCD ~~).and·. the quarK 15); 16) and Skyrme 
li) models is carried ·out. , . . . 

·. In the case of the electric mean-square radii a perfect agreement in 
the sign and n1o~e. o~ l,ess also ii1 inagnitude with other predictions is 
re~lized. However, in the magnetic mean~square.radii some discrepancy 
·is noticed: ·' · · . 

. The latter may be naturally explained by a naivete of the used model 
i.e. by a. confinement only to the p~, w- and c/>- mesons in the VMD 

- paramett~izatiori of thebaryon EM FF's, :leading already in the case of the 
nucleons to the stronger disagreernentof the magnetic mean-square radii 
with experiment than of the electric ones. Really, by including two fam

.. ilies of excited st.ates 23
) of p- and w- mesons into the Vl\1D pararnct.riza

.tion oL th~ nucleon El\l FF's a.nd determining the corresponding ratios 



;\ 

Table I ... The electric mean-square. radii of octet baryons predicted by 
our naive ~odel and their comparison with predi~ti_ons follo~ving 
from the lattice QCD and the quark (QM) and Skyrme (SM) mod-
els. · · · · 

BARYONS < r't,; > [fm:l) 
Latt. QCD 111

' QM lSJ QM lbJ SM liJ Our re:;ults Exp. 

p 0.426 0.870 0':'664 0.775 0.508 0.743 
n <0 0 '; ' 0 . ' -0.308 -0.133 . -0:119 

A >0 0.120 0.091 0.107 0.179 
E+ 0.532 0.990 0.753 ,· 0.964 0.418· -
Eu .> 0 0.120 0.091 0.107 0.185 -
E -0.332 -0;750 -0.570 -0.751 <-0.049 -
"::'0· > o· .. 0.240' 0.190 0.221 .. 0.678 -·~ -- -0.262 -0.630 -0.475 -0.261 ,0.325 - I 

Table 2. The magnetic mean-square radii of octet baryons predicted by 
our naiye: model and their comparison with predictions following 
from. th(! lattice ,QCD and the Skyrm~ (SM) ~odel. 

BARYONS: 
.. 2 . 

<rAt> ·. · [fm2
] 

. Latt. QCD 18l . SM 17l Our results Exp. I 

p 0.832 1.241 1.099 . 1.986 1 

!; 

n -0.451 -0.842 ~0.763 -1.458 ! 

A . -0.076 .. -0.116 .. 0.175 ·· .. 
I 

-·' 
~+ 0.778. 1.401 0.016 -·1 
~0 0.187 . ; 0.305 ' 0.152. -I 
~ . -0.416 .. -0.790 0.287 -
_o -0.237, .. -0.605. . ' 0.967 -.-I ~ 

,;~ .-0.069, 0.162 . ; -0.625 .. ·-I 

... 1 
,'r: 

of the vector meson-nucleor;, coupling constants (b~sides the use· of the 
normalizations) in ~n optimal fit of existing nucleon FF experimental 
data, ,perfect values of. the nucleon .EM mean-square radii are obtained .. 
However,the absenceof the second excited state of the ¢>(1020)- meson 
and the lept~nic width even for c/>(1680) 23) as well prevent to extend that. 

' scheme to other members of tne baryon octet. 
<, . Anyway, in view of the simplicity of our model and a ·generally ac7 • 

cepted cca 30% standard accuracy of the used SU(3) symmetry the.· ob
tained results are quite plausible. 

4 CONCLUSIONS AND SUMMARY \· 

We have. constructed a very simpl~ .model of the • EM structure of the 
octet baryons used to predict numerical values of the EM meait-square 
radii ·of all members of the baryon octuplet .without utilization of any 
experimental point on the biuyon. EM FF's. · · · 

, The idea consists in the following .. The Dirac and Pauli EM FF's of 
the octet bar:yons are p~rametrized by, using th(!standard VMD ~odel. 
'in~ zero width approximation; where ;Wehave,confine4 ourselves only to 
the ground state vector meson nonet ... In this case isoscalar parts of the 
Dirac andPauli FF's.contain the w(783)and c/>(1020) contribu'tions; and 

. isovector parts, only the p(770) 'con~ribution ... If all masses are fixed 'at 
the world avep1.ged values, the·: only unknown par~meters of the model 
are vector meson-baryon coupling constapts. 

. In the nucleon case, taking- into account . the OZI rule strictly; the 
c~upling constants of the ¢:.. meson to nucleons are zero and then the 
coupling constants· of the w-. and p- meson to. nucleons are. completely 
determined by a normalization of nucleon EM FF's. 'rhe vector meson
-hyperon coupling constant~ are obtained from the latter by using the 
·SU(3) relations: Owing.to the simplicity of the used model, the obtained· 
'.results for EM mean-sq\lare radii are e11couraging. 

··-
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