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I. Introduction 

The quark model calculations of magnetic moments and radiative 
decays of hadrons are known to provide a simnle and clear under-
standing of the SUO) - and s0(6)-3ymmetry predictions '• L _ J' f to 
locate a number of the unitary symmetry breaking effects in the 
hadron electromagnetic properties, and to enable an estimation of 
the effective (i.e.dynamical) masses of constituent quarks . 
This paper is devoted to the consideration of hadron magnetic moments. 
A. starting point is the phenomenological sum rules following from 
the general groundwork of many quark models Including relativistlo 
effects and nonadditiv» corrections due to the pion currents 
expected to be an Important Ingredient of the hadron peripheral 
structure. Inclusion of the mesonlc (mainly, plonio) degrees of 
freedom into consideration is a oommon feature of the hybrid chlral 
models ' '~10'' , where both the quark and mesonio field variables 
enter Into the effeotlve Interaction Legrangian. 

We apply to the sum rule teohnlques to obtain, at the price of 
a minimal number of the model-dependent assumptions, a more reliable, 
though not as much detailed information about the hadron properties 
In question. 

2. Hagnetio moments of baryons and quarks in broken 90(3) 

We formulate an approaoh based both on< the theory of broken 
unitary symmetries and composite quark models. First, the electro
magnetic ourrent operator of a quark system Is assumed to be a sum 
of the relatlvistio oovariant operators referring to single 
constituent quarks. The form of these currents in a configuration 
space is not specified. The magnetic moment operator is defined 
by the well-known moment of the total current, and we lntroduoe the 
following notation for baryon magnetic moments through an additive 
sum of single quark operators! 

^--ZT. K*)<»t*i*iie>-;JFC|*i'0-|U*>)OH?»l*> + 



where 

b-fe^^-'bW . ( 2 ) 

со,-- ^%№«Ч+5А-*1,-8 () . 
Bqs.<1) and (2) define only the s t ruc ture of the corresponding 
operators in the s 0 ( 3 ) in te rna l var iable space. No assumption about 
the n o a r e l a t i v i s t i c quark dynamics i s made, * lso , no cons t ra in t s 
are made on magnitudes of U\<\} ( ̂  - U . , e t , 5 ) absorbing the hadronic 
matr ix element values of the vector cur ren ts , defined i n terms of 
the quark dynamical configuration va r iab les (momenta, spins , e t c . ) . 
But the matrix elements over the oc te t baryon s t a t e of the f, , « s 

and CO, which have exp l i c i t SU(3)-transformation proper t ies wi l l 
now be parametrized according to the unbroken SO(3). The inaccuracy 
thus introduced i s expected to be of the same order as that of the 
sU(3)-parametrization for the axia l owrrent matrix elements i n the 
Gabibbo theory, ^he above-mentioned approach, i n turn , i s known 
for a long time to be a eood bas i s for the descr ip t ion of leptonio 
decays of octe t b a r y o n s ' n f . We also take a simple parameterization 
scheme of the pion current contr ibut ions to baryon magnetic moments 
which i s suggested by the simplest Feynman diagrams with the two-pion 
intermediate s t a t e s In the current channel. Those diagrams, where the 
pion propagator l i n e begins and ends on the same quark, a re assuned 
to be absorbed i n the quan t i t i e s /*•($•} . She pion exchange current 
contr ibut ions are defined by the diagrams with the pion propagator 
connecting d i f fe ren t quark l i n e s . I t i s easy to v i sua l i ze tha t 
the charged pion exchange currents contr ibute to magnetic moments 
of the proton, neutron and to the t r a n s i t i o n magnetic moment ff-lT'A") 
and wi l l not contr ibute to f*.LY) , where У = Л , 2 ; E . With the i so topic 
sum ru le f*-(T°) » (^t(T*) +. JA. CS"D ) / % we have 7 measured values 
of к ( в ) : В = Р , л / , Л , 2 Г * , 3 ° ' ~ and 7 free parameters: /<'9-) , 

(,0,= И . Д . О < a ' & (<*>*) ' &> " t W 0 O o n 3 t a n t a Of ' - and D type, 

C * - < e l ^ P > = - < r f | ^ l N > and <*\ «,!*>. 

Analysis of the obtained system of equations shows that it is a 
degenerate one. Due to this fast the following two sum rules turn 
out to be valid at any values of free constants! 

P +ы + з"*Е~-ал -^с***"*') =о , (з) 
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( кТ*-*-ХгЧ'£--Р-м)-Чз в-2~Н'2°+3~-Р-м) = о. U) 

All p a r t i c l e symbols In Bqs, (3) and (4) and further on denote 
the corresponding magnetic moments i n nuclear magnetons. Mote that 
sum ru les (3) and (4)» taken separately, have been considered. 

/12/ / l l / 
correspondingly, in Kefs. ' ' and , though from points of view 
completely di f ferent from ours. 

The following features of the present experimental s i tua t ion 
are most important for u s . We use for numerical est imates the value 

T~ • -1.164 + 0,014 which i s the weighted average of the l a s t 
three most accurate measurements ' . Two measurements of the Т.* -
hyperon magnetic moment i n similar experiments gave the following 
va lues ' ' S + =2.379 + 0.02 / 1 5 / and S*" = 2.479 + 0.025 / 1 6 / (we 
expose here the mean-square root of the sum of s t a t i s t i c a l and 
systematic u n c e r t a i n t i e s ) . We single out < i J and 3 ~ as l e s s 
r e l i a b l y measured quan t i t i e s and define them as solut ions of Eqs.(3) 
and (4) i n terms of other magnetic moments. For P , M and U " 
we take the PDO-tabulateS values / l 7 / : P =2.793; fJ =-1.913, 3 ° = 
= -1.250 + 0.014. For the A -hyperon we examine two p o s s i b i l i t i e s -
(a)s A » -0.613 ± 0.005 - the tabulated value, and (b)s Л =-0.58 i: 
± 0.01 - following from the experimental value with an addi t ional 
contr ibut ion due to tbe 1sospin-breaking Ъ°Л mixing being subtrao-
t e d / 1 8 ^ ( i t 1я Just th i s quantity which should,by i t s physical meaning, 
enter Into the sum ru le Сэ) ) . As a r e s u l t , we get 

%*• 2.37 * 0.04 , ' о - = -0.87 ±. 0.04 (5a) 
X + " 2.46 ± 0 . 0 4 , 3 - = -0.72 ± 0.04 , (5b) 

Taking in to aooount the experimental value ' S ~ «-0.69 ± 0.04, 
we oonclude that the sum rules (3) and (4) are i n a much be t t e r 
agreement with the reoent measurement ' - the case (5b) . Within 
the formulated assumptions we also have 

t«L = U P - H * г"-з*-2**1-) =o.zsto.o2, (6 ) 

=. ̂ C i - ( ^ -S -V (T* -Z - - ' 3 < >*S- )3 = O.Sfeb ±o.022L , (7) 

Jt± = (з:*-х--'3''+'3-)/(т- ,-;ЕГ) =• u « i a o u , ( 8 ) 
w-S 

where u- , «• , 8 a r e the quark magnetic moments In nuolear 
magnetons. 



For further convenience we introduce a new quantity 

«iwl lew.-»-<Ц\м> 
and express £&\ to, I 6>> through ^ » J t i o e \ N ^ v ia 

(9) 

A- A„, 

We remind here that the Bilinear quark field combinations in (9) 
denote, in fact, the corresponding moments of the vector current. The 
parameter X „ can therefore be viewed as a characteristics of 
the quark content of nucleons tested by the veotor probe. The ^«n 
may, in principle, differ in magnitude from a similar parameter X s 

perinent to the soalar probe. By this note we reserve a possible 
difference of Л т from an unexpectedly large value of Ag t which 
has recently attracted much attention In connection with problem of 
the 6* -term in ТС Ы- scattering . 

If we take Л„,-0 according to a model of the valence quarks, 
then Instead of (8) we get two more Interesting relations 

«/<t =* <.P*w+^*-'£"+a°-S"VtP+H-'S;**X--S,'-S-) = Cll) 

The dependence of Bq g , ( и ) and ( l2) on Уп i s depicted i n J i g . l . 
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It is seen from there that u-/cL and S/oL are weakly changed under 
variation of '}.„ even within wide limits that have to be much 
larger than expected values of this quantity (it is relevant to remind 
a strong suppression of the Ц) -meson(predominantly SS - configura
tion) coupling to the nonstrange hadrona ). 

The value (ll) for u.f<L is in accord with earlier estimates 
/21-25/ T j ^ e y a l u e ( 1 2) t o T & ^ l 3 f imWever, markedly higher than 
in Ref. and, at the same time, lower as compared to' 2 4' 2 5'' . The 
agreement oS both (ll) and (12) with the corresponding values of 
Ref. ' appears to be a coincidence, because our approach is 
very different from that of ref. (e.g.» ao exchange current 
contribution is taken into account in 2 Э ). To get u.(.£°̂ ) =(Х°Л") 
one should relate С л<е^ with С « 4 , • It seems sufficient to 
resort to a simplified consideration as far as the exchange contribu
tion is not dominant. Therefore we represent the isoveotor operator 

/Ц-excl, of the exchange magnetic moment as a sum j * - ^ ^ - /U8) + ̂ll{J-Jj} 
of two operators with the octet and decuplet transformation proper
ties. Using, further, С ^ ц = 0 , V = %, 3 and Bq. (6) we fix 
relations between 3 unknown constants parametrizing all matrix 
elements < Ы p<-X«a. l ^ > • I n t h is way we get 

Ce»d. ~ J5 C-fctt-k (13) 
/ ? / which I s a lso equivalent to the Okubo sum ru le ' '• 

1^(**Л> -ЪЛ * l i t * * * " ) + Я.М +• 2 . 3 е = 0 - (1*^ 

Substituting Л "-0,58*0.01 and other magnetic moments Into (14) 
we obtain) С*-'Л')« 1.51 ± o.02 that lies within two standard 
deviations from the recently measured values |Cl*A)| » 1.60 £0.07 ' 2 6'. 
Assuming the universality hypothesis ' of ratios (ll) and (12) we 
get few experimentally testable relations for magnetio moments of 
the T p= ̂ ^deouplet baxyons and transition magnetio moments 
j^Cb'o- B 8TS) ' 

jKC»-) = C&/iO|*-lu**) =-0.ig |U&**) =-1.\4 ± 0.S& < 1 5> 

(UUT) -- U M / J - Ю = -з.<* to.55- (16) 
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: /* .( .S*"-*S"y) - -I : - 0 , n ? : 0 . 4 S 6 : < • . -0.127- ( j 

The quant i t i es ЦЛ Д + •* P tf ) = ЦЛй в •* Ы If) and / U * * ° ^ A l O 
contain the pion exchange contr ibut ion and addi t ional (model-dependent) 
assumptions are required for t h e i r determination. To calculate (15) 
and (16) we have adopted / 2 7 / J (ЦД**) = 5.7 ± .1 .0 . 

Зш Hadiatlve meson decays 

In t r e a t i n g the V-"* P "jf and P - W ' J ' - decays the problem i s to 
take properly in to account the r e l a t i v i a t i c nons ta t ic r e t a rda t ion 
e f fec t s ( i . e . the photon wave function v a r i a t i o n over a distance 
of an order of the meson r a d i i ) and reco i l e f fec ts (dependence of the 
r ad i a l overlap i n t e g r a l s on meson momenta). To minimize the dependence 
of f ina l r e s u l t s on these effects] we confine ourselves to the com
parison of the amplitude r a t i o s for those processes which have close 
energies of f ina l photons, e .g. ы-> 7T°Y and J>-» irtf , or p - ' l Y 
and 4'-*?lT » e t c « But even there one may hope to get only approximate 
cancel la t ion of unknown dynamical f a c t o r s . For a more accurate 
aocount of the momentum dependence of matrix elements, we propose 
to introduce the form fac tors F l к y y } , where |fc I = (.m _ p . -

- m p f - } / С2>П)^(р) ) . ^ e s e form factors are assumed to enter 
into an addi t ive (as to the quark counting) par t of the considered 
( e . g . M-v PT£ ) matrix elements 

•Z^PUblj^WLO);- ="SF.(.k*XPW>l£ilV(.e)> (18) 
i L 

and have been chosen of the following form' 

«ч,« & - с < * &^;Ы)~л~\ <v-»><* • (19) 

To somehow Jus t i fy the functional form of Bq. (19) , we r e so r t to the 
quark-hadron dua l i ty arguments. The r a d i i of pseudoscalar mesons 
calculated in a model of the quark loops with consituent masses of 

/28/ quarks turn out to be close to the values following also from 
the vector dominance model (VDM) . We have also derived the r e l a t ion 

for the charge r a d i i of 1С and K-mesons, eas i ly ver i f ied with the 
standard VMI values 
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I t ' -* O l > = G w . (2i) 

with the help of the well-known quantum-mechanical scale r e l a t i ons 
( e . g . ) for <.4*"> in a n o n r e l a t i v i s t i c two-par t ic le system with 
the power po ten t ia l ЛГС^) ~ ^ where V = - 1 . Ihe "dipole" 
dependence of F = F ( k 2 ) in Eq. (19) corresponds Just to the case of 

)̂ = -1 tha t i s to the behaviour of the torn fac to r of a two-par t ic 
l e system with the effect ive Coulomb in te rac t ion at short d i s tances . 
For numerical ca lcula t ions of the V-»PY t r a n s i t i o n s according 
to E<j. ( i s ) we s h a l l , following the un ive r sa l i ty hypothesis , make 
use of the quark moment r e l a t i o n s f,ound In the preceding sect ion. Note 
that the exchange pion current contr ibutes only to the isovector 
t r a n s i t i o n s : шЩ) -* Tr°V, f~:- 1X , 1 '" > P Y. ?be i sosoalar t r a n s i 
t i ons ( P~'*1r'o' • «o-^lV > e tc) and those between strange mesons 
( K*-» K"tf ) are Independent of the exchange contr ibut ion and there 
the V- 'P - f t matrix elements have the following structure". 

4.PI p L A l * 0 l v > a ( f t W + Kl«)I*pP^^ i) + l h ^ I ^ F s ( ^ (га) 

<fcl j*. \ K»> = [ ^ P^CK 1) л Ц Й ^ Й Ц ^ , . , (23) 

where O J = U . U ) for K * + - ^ K +Tf ( к * ° - ^ t e e * 0 > 1 T P i s a s t a t i c 
r ad ia l overlap i n t e g r a l . Two terms in Eq, (22) r e f l ec t a p o s s i b i l i t y 
of mixing in the i sosca la r mesons of d i f ferent (nonstir-mge and 
strange) quark configurat ions. 

The isoveotor matrix elements wi l l be parametrized simply 
by 

4p I P- 4 l = < W> » C j * W - ^ + C-d.l-Xj'pF^k*) , (24) 

where C,,^ is a unique constant for all transitions approximately 
representing the exohaiige pion contributions. It should be noted 
that even for mesons with the same quark contents (for example, К 
and K* , or 7C ала f ) I p 4 1 due to the spin-dependent <^, _ 
interactions that are different in "V and P -mesons. 
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We have mentioned that the quark etruoture of laosoalar тезопз 
may be a complex mixture of the 'эд, - p a i r s of d i f ferent f lavours , i . e . 
the l u.u. + ilA.} / J X and S S - configurat ions. This mixing i s 
e s sen t i a l ly different In pseudosoalar ( % t l ' ) and vector C ^ . f ) 
mesons. I t i s well known that almost Ideal separation of the strange 
and nonstrange quark configurations i s real ized In vector тезопз. 
Physioal s t a t e vectors of the CO and 4> -mesons take therefore 
the form 

Ю = *J CobS + S ivnS , _ 
(25) 

where M = (y-4 + 3l<D/vX , S =• bS , S - 6»- 9 ^ (i<**, S \ « \ ) 

8 ^ i s angle of s ing le t -oo te t mixing i n a veotor nonet, 8 0 =35.26° 
I s the Ideal-mixing angle. The rad ia l pa r t s of the Ы Cor S ) 
quark configurations are assumed to be defined without taking Into 
account the ann ih i l a t ion In te rac t ion that mixes the iZu- , d>cL 
and feS - p a i r s . This way of descr ip t ion of the quark annih i la t ion 
and mixing effect can be ju s t i f i ed only by the annih i la t ion mixing 
being small in vector mesons. For pseudoscalar mesons, the sp in-
- sp in and annih i la t ion in te rac t ions are equally essen t i a l and the 
mass operator should, therefore , be dlagonalized with both the above 
mentioned in t e r ac t ions being simultaneously Included. A c lear , 
though simplified representa t ion of the wave function s t ructure 
i s achieved by the r ad ia l configuration mixing (see e .g. ' ) . 
For i l l u s t r a t i o n , the form I s given below of the \ and 4 - s t a t e 
vectors obtained v i a one of the simplest methods of the l i n e a r mass 
operator dlagonal izat ion over (maximally) constrained se t s of 
the bas is wave functions {Ы;} and {$i\ corresponding to the 
"zero" approximation (with both the spin-spin and annih i la t ion 
in te rac t ion turned-off)s 

1 = O.ao tJ« - o.W, W, - o.53 S,, + 0 , < 6 S , (26) 

l ' = o.St M. +0.06 tJ, +0 .81 S, +<3.03St, 

where ^ ( S ) ( l i s the ground (or l e t r ad ia l ly -exc i t ed ) s t a t e of the 
corresponding quark configuration taken In the "zero* approximation. 
Die t and "l wave functions In Sq. (26) о anno t ol early be 
presented In a form lnoluding the orthogonal 2x2 matrix of mixing, 
analogous to B q . (2?) . 
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The explicit form of (26) Is also different from another popu
lar representation of the 1 and 1 state vectors 

1 = X,W + V n S •" 2 4G (27) 

(ц being the pseudoscalar gluebal l s t a t e vector , a n d X * 4 * 4 = L. 
The parametrization (27) has reoently been used in the 3N> •* ЛГР 
decay analys is ' with the following r e s u l t s : \ X n | =0.63*0.06, 

1 ^ , 1 = 0 . 8 8 * 0 . 1 4 , l ^ l ' l = 0 . 3 6 * 0 . 0 5 , l ^ . | = 0 . 7 2 * 0 . 1 2 . 
Let us out l ine main or ig ina l r e s u l t s of t h i s sect ion. The most 

r e l i a b l e confirmation of universal r a t i o s of the quark magnetic 
moments in mesons and baryons follow from the calculated r a t i o of 
the K* -meson rad ia t ive widths ' 

*- [ 0 . 3 b ±0 ,05 ( t h . ) (*ЛО +ОЛОг 
i + С*/А)-г o . ^ ± o . o 6 / " ' 3 3 / 

where * * ^s ^ ^ l t f l t ' ' "v ^ к*1* ^ and values of ( l l ) and (12) 
have been used i n ca lcu la t ion . As V - > 1 in (28) the theore t i ca l 
and experimental r a t i o s become s t i l l c loser . A standard estimate 
of the nonstrange quark admixture in if) -meson r e s u l t s from compa
r i son of the to -^ i r "^ and ^->lV')f decay widths* 

Taking f l . u - l i 'Y ) = 853 ± 49 keV ' 1 7 / ' and Г ^ - ^ ' у ) «5.5±0.6 keV3* 
and comparing our r e s u l t with the e a r l i e r estimate , we find 
tha t inclus ion of the form faotor r a t i o in (29) sh i f t s Ь"= 6.-Q-»-= ~ ̂ ° 
ci ted in ' 3 4 ' , to the value S ^ - 3 . 5 ° giving 6 ^ . = 38.8° quite 
close to the angle following from the quadratic GellJann-Okubo mass 
formula for vector mesons (for Г (b>-*V°K )=731+41 keV^ 3 5 / ' we find 
S —3.8°+0.2°). With Eq 3 . (22) , (24) and per t inent kinematlcal fac tors 

we get v . 

With Г (w-»l eY) f r o m / 1 7 / o r / 3 5 / , Г (с.-»тгу)=63+4 к е / 3 6 ' andWiaooording 
to ( l l ) ) an estimate S i ^ . ^ O.O2±0.04 ( fO.Of i 0.04)followe. The 
value of С jxc.1» entering in to (24) does not exceed the exis t ing 
experimental uncer ta in t i es and can, therefore , be negleoted l a t e r on. 
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Relations b'tween the §C««>1-* \ Y and I 1 - - » ?(.<«> "> Y" 
decays are eerived by complete analogy with Eq» (30) . Using the 
experimental data / l l / : 14 J-» 4 if) = 5 2 ±. 13 keV and Г (.V - * у ^ ) = 
72 ± 12 k e T as well as w./ot from ( U ) , we have, as a consequence 

П^ (.ы-^Чу) = 4.2 ± 1.0 keV 
( V U ' - , ^ = 6 . 4 * l . l k . T + (31) 

which i s in good agreement with the data '±7^.: Г(«-*Чу)= 2- .9 + ?5keV 
and r t 1 ' - > w V ) - 6.5 ± 1 . 5 keV. At l a s t , from the r a t i o s o r 

ГЧН'* ?* ) and Г(.у— ЧГ 4) » r W - * 1 « ) and r ( r ~ W ) . w i t h 
no model—dependent assumption about the quark content of the *l 
and \ -mesons, we obtain 

l l j j / l l f I = 0.78 t 0.12 (32) 

l l , s „ / l * , l = o.eo 1 0 . 1 1 . (33) 

I t i s very i n t e r e s t i n g to compare (32) and (ЗЗ) with what has to 
be e s sen t i a l l y the same parameters» i f the parametrizat ion (27) 
would be v a l i d : I X y l / I X n l = 0.57 ±0.10 and 1*и1/\Х., \ = 1.32* 
t 0.24, following from the 3 / ^ - decays ' 3 2 ' . Hie confrontation of 
these values describing the large momentum t ransfe r processes, such 
as the "3/41 ~* V P decays, and those of Eq. (32) and (33) i s more 
in l i n e with the t h e o r e t i c a l l y expected r e s u l t , namely, t ha t the 
coeff ic ients X , "i , "2. in (27) oould not be universal and 
independent of the processes including \ and \ jus t because 
the very functions ts/ and S are not un iversa l , tha t i s N/,, $. Мч' 
and S,. + S^i . Ihe same emerges also from the speci f ic model con
s ide ra t ion r e s u l t i n g in (26) . A s l igh t dlfferenoe between l"iv, | /lX>,l 
and (ЗЗ) gives same evidence for the Sb'O) v io la t ion In the ~S/A( -»-yP 
amplitudes. 

4 . Discussion 

Most close to ours are the so-Qalled nmodel-independe&t' ,approaoh6S 
based on the quark-model sum ru les ' 1 3 , J B / ^ д number of d i f f i c u l t i e s 
noted in Befs. Л 3,38/ n a v e D e e n resolved In our approach as f o l l o w . 
The lsoveotor Coleman-Glashow sum ru le 

P - M * з ' - з - - х + * г - =о (34) 
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/ 1 3 / considered in Ref. » i s strongly v io la ted due to the nonaddl*ive 
exchange contr ibut ion Ce»<4< to P and tO . The sum rule 

sed in Hef. / 1 3 / 

о,(_Р*Ю^О СЭ5) 

7i7/ /n/ 
proposed by Sachs J ' and discussed in Hef. '"" 

is also at variance with data. Eq, (35) was previously derived within 
the nonrelativistic quark model with the assumed "standard* 
relation W-/d = -2. In our approach, as a matter of fact, Eq. (35) 
taken with the replacement S(P + N) -* (P+ Ы~){ u.-<t.)/ '_u. + <i j 
is a source for deriving the U-/oL -ratio. A marked difference of the 
magnetic moment for W e given quark flavour, but residing in 
different baryons noted In Bsf. , Is explained by the action of 
all or one of the following factors: C t o ( J, * 0 , U./A *- 1 
and the SU(6)-breaking effect •. w „ * сЦ (>*Jto} = 0.6. 

The principal results of our approach consist in fixing free 
parameters; U./A- Bq. (11), S / el - E q. (12), Cexd, - (6), 
о̂ Ъ ~ (7) and two sum rules (3) and (4) which enable us to express 

any two of the baryon magnetic moments through others . We notioe 
again that the value (5b) for T* Is in better agreement with 
the latest of two available experiments . The value (ll) for u./d 
confirms an earlier conclusion that there is a "magnetic anomaly" 
in light quarks. The nonadditive contribution of pion currents to 
nucleon magnetic moments is significant. This is in a qualitative 
agreement with reuults of other authors ' , though, quanti
tatively, our Catch is twice as less as that, for example, in 
Hef./10/ ^ щ^ d i r e c t i 0 n 0f a amaxi deviation of oi-j from oU(£u(tft 
is opposite to that found from the semlleptonlc byperon decays'x '. 
This finding requires an independent check and interpretation. The 
study of asymmetries In deep inelastic scattering of polarized 
leptons on polarized nucleons could, probably, be a source of a 
relevant information, universality of the quark magnetic properties 
including the etrength of the 30(3) breaking In baryons and mesons 
/ ' is confirmed by agreement of the computed and measured ratios of 
the K*-<t radiative decays /I 7» 3 3/ . The relation between the 
co-oVV and p-^TfY width Is also In accord with Eq. (ll) for the 
u./d. -ratio and at the sane time puts an upper limit on the pion 
exchange contribution to tlie isoveotor transitions between meson 
states. To Improve reliability of the results extracted from data, 
we have chosen to compare only the transitions with the same 
partlole either In an initial or In 1 final state and with ajpro-
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xlmately the same photon energy re lease *n t h i s way we have obtained 
the Co-» 1 Y and V-vio^f widths from those with ? -meson and 
r a t i o s of the overlap In tegra l s I пщу) and X ^ which character ize 
tha nonstrange and strange quark content of \ and 1 - mesons. 
The r a t i o s found from the r ad i a t i ve decays see» to be di f ferent 
from parameters of the same physical meaning which have been ex t rac 
ted from the V + ^ V P -decays ' 3 2 ' . These are s t i l l not firmly 
established discrepancies due to exis t ing large un ce r t a i n t i e s . But» 
nevertheless» they deserve a t t en t i on as the evidence for a more 
complex, multi-component composition of the 1 - and \ -mesons as 
well as the SU(3)-breaking in amplitudes of the "J/>4> -» T+P decays. 

After t h i s work was completed and going to press we aware of 
Ref. , where the r e l a t i o n s , Ident ica l to our E q s . ( l l ) and (12), 
were derived for the quark magnetic momenta and the ro le of the 
anomalous magnetic moments of quarks was also discussed i n the 
r ad ia t ive meson decays. Our parametr lzat ion for magnetic moments »«.(.b) 
of barren» C B - P . * . Г., 3 -, 1&> » I <V U t e % ^ Ш Ы Л У , V - * , < t , S ) 

fecw -^\u£ + ^Ч,*..Л* + cJL. об) 
oonslsts in adopting o.̂ ' = . ^ , "i - 2 . . S ', ( -e« i , +• 0 and 

Colo, = 0 while that of Set. ' ia reduced (in our nota t ion) 
t 0 %'i * if ' C » « ^ = ° ' $ « 4 + 3 t = ь T h e l a s t assumption 
enables one to rewri te the parametrizat ion of Ref. for H l P ) 
and / U U ) in the form of Eq.(36) with §•* - $ f and С £ед^ = 
" i ' ^ " § ! ' , ' X l l " t ' ' ) fron which the r e s u l t s ( l l ) and (12) 
for u/d and s/d follow. Note also that combining the assumptions 
of thlB work with those of Ref. , namely, allowing the nonzero 
exchange ourrent contr ibut ions to ^ ( . P ) and Ml*0 (_СЫ',." + СО 
and keeping the SD(3)-relations only for the £ and S - hyperon 
wave funotlone ( ^ ' " Ч $* but <J,B + 3 * = 1 ) , l e a r e s Eqs . ( l l ) 
and (12) and вит rule (4) unchanged. Then (6) wi l l define only the 
r e l a t i on between ^exk, 4nd the difference 9i 9'?' • ' I h e 

numerioal Taluee of Ref. J 9 / <J* = B ' = -0 .181 , a ^ = { _ ft' = 1.181, 
as well as /*l u> = 1.982, fUA) = -1.ЮЭ and J*(S) = -0.753 are 
also l e f t unchanged. However, the empirical va l i d i t y of the sum 
ru l e s (?) and (14) oan then be in terpre ted only as a r e su l t of 
unforeseen compensation in the corresponding r e l a t i ons of the 
S h o p b r e a k i n g effects in the barren wave funotions. 
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Герасимов С Б . . Е 2-88-122 
Магнитные моменты барионов и радиационные 
распады низших мезонных резонансов 

Магнитные моменты октета барионов рассмотрен!.' в рамках 
феноменологических правил сумм, включающих релятивистские 
эффекты и неаддитивные добавки, обусловленные обменными 
пионными токами. Полученные отношения магнитных моментов 
u, d, s-кварков (u(u)/u(d) =.-1,80, u(s)/u(d) = 0,68) ис
пользуются затем для анализа радиационных распадов вектор
ных и псевдоскалярных мезонов. Параметры, характеризующие 
кварковый состав п- и п'-мезонов, сопоставляются с соот
ветствующими величинами, полученными из рассмотрения ад-
ронных Л/Ч'-распадов. 

Работа выполнена в Лаборатории теоретической физики 
ОИЯИ. 

Препряит Ofrmuni итого институт» ядерных исследований. Дубна 1988 

Gerasimov S.B. E2-88-122 
Magnetic Moments of Baryons 
and Radiative Decays of Lowest 
Meson Resonances 

Magnetic moments of the octet baryons are considered 
in the framework of phenomenological sum rules based on 
the general groundwork of quark models that include rela-
tivistic effects and nonadditive corrections due to the 
pion exchange currents. The relations between the u,d,s-
quark magnetic moments thus obtained are then used for an 
analysis of the vector and pseudoscalar meson radiative 
decays. The parameters related to the quark content of 
the n and n'-mesons are compared with the corresponding 
quantities extracted from the measured hadronic J/4hde-
cays. 

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