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I . INTRODUCTION 

There are a number of models which have been used to desc
ribe the electromagnetic properties of the 11 and K mesons *. 
Using the methods of the quantum chiral theory,- in particular, 
the estimations of electromagnetic radii and electric (a) and 
magnetic(~) polarizabilities of the pions and kaons have been 
obtained /3/. The predictions of the chiral theory are in good 
agreement with the existing experimental data. 

The nonlinear chiral theory has an analogy - the linear 
sigma-model in which electromagnetic interactions of pions have 
been also studied/4/, However, absence of a -particles in na
ture makes it difficult to interpret physically this model. In 
the superconductor quark model/5-7/, which is a further deve
lopment of ideas expounded in refs ./8/, the really existing in 
nature scalar, pseudoscalar, vector and axial-vector mesons are 
presented. When describing the Compton effect on a pion (on 
a kaon), the exchange by scalar resonances leads to the basic 
contributions to the electric and magnetic polarizabilities. 
The vector mesons g1ve small additional contr1butions to the 
magnetic polarizabilities only. And, at last, the axial-vector 
mesons give small contributions to the electric polarizabilities 
of the charged 11 and K mesons. There is a remarkable conse
quence of taking into account the vector and axial-vector me
sons. Namely, the sum a+~ is not equal to zero**.· 

In the superconductor quark model the electromagnetic radii 
and polarizabilities of pions have been already obtained/5,9/, 
Here we make similar calculations for kaons. With regard to 
the pion polarizabilities we have obtained more accurate results. 
There are two improvements. First, the form factors of the in
termediate scalar mesons are taken into account. They raise the 
contribution of each state by 30-40%. Second, the contributions 
of the axial-vector (I+)+ mesons are estimated. 

*A good review of the current models which have been used 
to study the electromagnetic interactions of hadrons can be 
found in ref./1/. Note that the electromagnetic properties of 
the pseudoscalar mesons have been also studied in the nonlocal 
quark model/2/, 

**The dispersion relations for Compton scattering give-a set 
of sum rules which in turn lead to inequality (a+~)> 0/1/. 
In the chiral theory we have (a+ ~) = 0 /3/.
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2. ELECTROMAGNETIC RADII OF KAONS 

We begin with calculating the electromagnetic radius of 
charged kaon. The amplitudes corresponding to the Feynman diag
rams of Figs.la,b are as follows 

2 2 2 2 2 2 g q -m q -m - q -m,~, + _ 
Ta =...:J?..p1L[(1+--e.)p +(1+-__2:!_)w +v'2(1+--X)¢ ]K K, 

2 g17 2F2 IL g772 F2 JL g172 F2 IL 
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2 
Tb = -epiL (1 + ~2-)A,K+K-. 811 F2 r 
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K+ K+ K+ I q \ .K~ K~ ~ ~ K+ 
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Here we take into account the form factors of the vector me
sons and photon. (The form factors have been introduced in the 
papers/IO-I 21. gp is found from p ... 7777 to be g 2/477=ap "'3. 
P = PI + p2 , q = p2 - pI , pI and p2 are the ~omenta of the kaon 
in the initial and final states. Let us make in (Ia) the repla
cements which are characteristic of the vector dominance mo
del/I3/. 

p=p+~A g • 
p 

w=w+~A 3g • 
p 

¢ = :r + ..lL._~~A 
'I' 3g • 

p 

The part of the (Ia) and (lb) sum which after replacements con
tains photons is 

IL 2 2m2 
Y ep 2 mw + "' + -T = - -- (m + _____ :r_) A K K • 
a+b ( 477F)2 p 3 IL 

(2) 

Other terms of this sum contain p , w , $ vector mesons which 
in turn can be converted into photons. 
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2 -
c<> e 2 mw v'2 2 IL 
J..VA =-(m p +-w +-m,~..¢ )A . 

g PJL 3 IL 3 'I'lL p 
(3) 

For diagrams (!c) we have 

m2 m2 2m2 1 m2+2m2 
T c = - ~ pll [--· 2_ + __ 2!_ + ____ ':...1!_ - --- (m2 + -.!!!._:::1?)]A K+K-. ( 4) 

2 m2 -q2 3(m2-q2) 3(m2-q2) 871'2F2 P 3 IL 
p w ¢ 

Then the total contribution to the kaon form factor equals the 
sum of (2) and (4). Assuming q 2 to be small and dropping terms 
higher than those of the second orher in q2, we obtain 

2 
'1' + = -epiL[1 + ...9.. (~-+_!_+_£_)]A K+K-. 

K 6 m2 m2 m~ JL 
p w cf> 

The electromagnetic radius of the K + meson is then given by 

2 3 1 2 2 -2-
<r > + =- +- +- = 0,336 fm , v' <r > = 0,58 fm. 

K m2 m2 m2 K+ 
p w ¢ 

By analogy with the calculation of the K+ electromagnetic ra
dius we obtain 

_2 3 1 2 2 I··~ 1 
<-.r >Ko = -(2 --2 - -2) = -0,059 fm, v' <r >Ko = 0,24 fm. 

m m m. 
I' tv 'I' 

These estimations are close to the experimental data <r 2 >K~P = 
= 0.26+0.07 fm2/14a/, <r2>,.~P = -0.054+0.026 fm2/14b/.The results 
presented here are in acco~dance with those of the vector domi
nance model. Pervushin and Volkov/15/,using the quantum chiral 
theory, have also obtained results similar to these ones. 

3. TWO-PARTICLE MESON DECAYS 

As the first step we consider the processes which are useful 
for the discussion of Compton scattering on the 11 and K me
sons. The strong interactions of £, S* ando0 mesons with 11 

and K mesons are described by the Lagrangian 

f' = 2g lm ; 2(£ cosy+ S* siny) + KK [£[(2m - m ) cosy+ 
u u s 

+v'2(2m -m )siny]+S*[(2m -m )siny-y'2(2m -m )cosy]]+ 
S U U S S U 

(5) 

+(2m
0 

-m
8

)Kr3Ko0 1. 

Here g = m
0 

I F77 , F77 95 HeV is the pion decay constant, mu. 
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= 280 HeV, rn 8 = 503 HeV are the constituent-quark masses ob
tained in the model under consideration /6h/, y = 17° is the 
mixing angle of the singlet-octet components of f and S * me
sons 

(a +y2a )/y3=€COSy+S*siny, (...;2a -a )/V3=S*cosy-Esiny. 
8 0 8 0 

At present the mass of the ( meson is determined with a poor 
accuracy * . Therefore we use the model value mf = 800 MeV /6h/ 
and, for comparison, m{ = 700 HeV. Using Lagrangian (5) we 
obtain the amplitudes and widths of the scalar-meson decays 

T = 4m0 gcosy, 
(~ TTOTIO 

T· = 4m0 g siny, T _ = +2g(2m
0 

- rn
8 

), 

S*->TT
0

TT
0 8°->K°K 0 

rr+rr- rr+rr- K+K-
T _ = 2g[(2m

0 KOKO - ms )cosy+ v2(2m s- mu) siny]' 
£-+ K+I(" 

T - 0 .y2g[(2m -m )siny-y2(2m
8

-rn
0
)cosy]. s*_,K K u s 

~r 
2 m2 2m 350 meV (mE = 800 MeV) 

r = ~ _J!. cos2y v1- (--!:!) 2 = 
f _, "" 2rr mf mf 390 MeV (mf = 700 MeV), 

r exp - 9A+!'> MP \1/18/ 
S"'-+rrrr 

r - -~~ ~ .,;n2-../1- (~11)2- 97 MPV 
s* ... rrrr 2rr mS* -·· ' •- , ms; . 

(6) 

Then consider the f , S* and [i 0 meson decays into two pho
tons. The quark triangle diagrams of fig.2 which are calculated 
by using Lagran~ians (3) and 

f = ~ r ( (COSy + S*siny)(UU + dd) + ,;2 (E siny - S*cOSy) ss + 8° (UU - dd) 1 • 1 

f 2 =~f(ru+o) U,#U+(ru-o) dytd-,;2<1> SyiLSl 
2 1L 1L IL 

give 

T(-+yy= (5cosy + ...;2 siny)t, Ts*--yy= (5siny- ...;2cosy )t, 

T.,0 = 3t, 
u-+yy t=~f (q )f (q )[g/LV(q q )-qVq/L] 

977 F 17 1L 1 v 2 1 2 1 2 ' 

*The recent analysis of rr+p-+prr+17°77° allows existence of 
the narrow ( (700+800) resonance/16/. On the other hand, from 
yy-+ 11 + rr- data one gets the wide mf :: ~ :: 600 MeV scalar re
sonance 1171. 

4 

mf amf _ 
2 

2 keV (mf = 800 MeV) 
r =-[-- (5cosy + v2 siny)] = I 
(-+yy rr 36rrF

11 
1.4 keV (m(= 700 MeV), 

m,* ams* - 2 J:S• = .=.. [ (5siny- y2cosy)] = 1.6 eV, 
-+yy rr 36n:F 17 

(7) 

ffis:o . ams:o 2 r: = .....JL.... (----W-) = 1.25 keV. 
so -+yy 17 12n:F 17 

Her~ a= e 2/417 = 1/137 , q1- and q2 are the momenta of the photons, 
f (q1 ) and EJ,t(q 2) are their polarization vectors. From the reac-
fion YY-+ 17° rr at present only an upper limit is available 
T"'exp B ( ) /19/ . . f •s*-+yy • r 1717 < 0. 8 keV • The character~st~cs o the E meson 

are not studied well. A fit to the DCI yy _, rr+17- data 1201 using 
the unitarized Born term-and f (700) reouired a yy width for 
f (700) of about 40 kev12J~ A considerably smaller value has been 
obtained by Hennessier1 17~who gives rexp = 579 keV. There is £-+yy 
no experimental data for fao_,yy. 

P.w,cp y 
E.,s·~ 
~q r--. 
l.O}~y 

(Po) 

Fig.2 

P .. w -v 

~ 
(K~) ~---Jt(K) 

Fig.3 

The radiative decays of the vector mesons ru -+17°Y , p -+17 y 
and K*-. Ky are described using the anomal-type-triangle diag
rams (fig.3). The first two processes are calculated in pa
per/5< (The anomal-type-triangle diagrams have been also stu
died in ref./22/ ). The decay widths are given by 

2 2 
_ 5z._ _..!y_ 2 mv- mp 3 (8 

rv ... py- 6rr (16rrFp) ( mv ) ' ) 

X 2 
where a = 6 a = 2 a~= 2(1-----lnx ) 

ru ' P ' ... - 1- x" 
= 3.9. aK~ = 

2x 2 + x2 2 1 
= 1 - (3 + lnx ) = 2.5, x = m m • 

1-x2 1-x2 u s 
The numerical es-

timations are presented in Table I. 
The radiative decays of axial-vector mesons A~ -+17+Y and Q: ... K+ y are described by the diagrams of fig. 4. The total con-
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w-> 17"y 

p-> rry 

J{+-. K+ y 

* -Ko-> Koy 
+- + A1 ->17 y 

Q~ .... K+y 

A+ 
i 

(Q~) 

Table 

r theor. (keV) rexp (keV) 

800 86I+50 /I8/ 

87 71+7 /23/ 

47 5I+5 /24/ 

II5 75+35 /25/ 

400 a few hundreds /26/ 

I80 

y A+ 
( p,<a>,tp) 1 

\ . 
--- rt+cK'"J ( Qi) 

Tt+ 

-[K+) 

Fig.4 

tribution of these diagrams to the amplitude satisfies the 
gauge-invariance requirement. The decay widths are given by 

FK 
(8), where a+ = 2, aQ+=2-==F coscfo (see also Table I). Note, 

AI 1 . " 

that the physical axial-vector Q 1 and Q2 mesons are the mix
ture of the QA and QB pure states, belonging to the (!+)+ 
and (I+)- nonets Q1 =coscfoQA+ sin¢QB, Q2=-sin¢QA+cos¢Qs, 
where ¢ exp = 34.-!:3°/27 I. We neglect the contribution of the Q2 
meson for the sake of simplicity. 

4. THE PION AND KAON POLARIZABILITIES 

Now we proceed to the calculations of the pion and kaon po
larizabilities. Besides the processes already considered here, 
one needs to take into account the contributions of the box 
quark diagrams (fig. 5). ~ollowing the papers /3,9,28/ we find 

o + 5 K° K+ 2 /29/ T17 =lOT 17 =--t , T = 4T =--t, where F.K = 1.26F 
c c F17 c c FK " 

(see also (7)). 
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y P,fA>,ft 
rt(K) 
- --

q 
--- rt (K) 

P,w,cp - Y 

Fig.5 

a(c) 

b (d) 
Fig.6 

b (d) 

n; (K) 

n: (K) 

There are now all the components for the calculation of the 
pion and kaon polarizabilities. Let us consider the pions. The 
contributions to the electric and magnetic polarizabilities of 
the pions for the diagrams are presented in figs.5a,b and 6a 
with allowance for the scalar-meson form factors given by~ 

a 
2 

a(m E) _ a(ms*) 
a + = -{3 '+ = ----18m [ --cosy(5cosy + y2 siny) + -- siny x 17 - 17- 1817F2m + u m2 m2 

17 17 ( ~ 

- a(m;2 ) _ 7.06 -L. 3 
x (5siny- y2cosy) + C1 C3] -11 = 7.88( + 0.03 + 1.4 -1) ·10 •m = 

m£ 8.52 
2 -3 3 5.9·10 fm (m£ = 800 MeV) 

-3 3 
7.0·10 fm (m = 700 MeV), 

( 

*The coefficients C1 , C2 and C3 (see formulas (9) and (II)) 
for the E (I300) meson are calculated in the Appendix. 
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I 
a o = -{3 o 

5a 4 2 a(mt) - a(ms*) 
- 2--15mu [--2 cosy(5cosy + y'2siny) + ~siny x 

17 17 9n:F m o m m 
7777 t .S* 

. - a(mt2) _ 1 7.06 -3 3 
x(5smy-y'2cosy) +-y-C1 C3

l-11= 8.15[-( +0.03+1.4)-11·10 fm = 
m 10 8.52 (9 ) 

(2 -3 3 
-1.2 ·10 fm (mE = 800 MeV) 

-3 3 
-0.041· 10 fm (mE = 700 MeV). 

are the consequence of taking The multipliers a(m) = 1 + (...E:_F ) 
2 

41T. IT 
m2-q2 

into account the form factors of scalar mesons 1 + (471F) 2 • 

From (9) it is clear that the £ meson gives the main contribu
tion to the electric polarizability of the charged pion. Because 
there is a small multiplier (5siny- V2cosy) = 0.11 (y = 17"), 
the contribution of the S* meson is small. The £2 (1300) meson 
contribution is 20% of the t meson contribution. The diagrams 
with the intermediate Ai axial-vector meson make contribution 
only to the electric polarizability of the pion, which is also 
small 

aa m11 -5 3 
f'...a + = ..::::£._ = 4.2 · 10 fm • 

~r- (2n:F ) 2 m 2 -- m 2 
71 Al IT 

The obta1ned value ot the e1ectr1c po1arizao111~Y or ~ne cnargeu 
pion is in satisfactory agreement with the experiment 1301*. 
a~P = (8.5~1.8)•10-3 fm 3 . The estimate of the neutral pion 
polarizability is approximate because here the sum of the box 
diagram contributions, on the one hand,and of the contributions 
of the diagrams with the intermediate scalar mesons, on the 
other hand, is almost equal to zero. If one neglects in (9) the 
form factors (a(m) = 1), excludes the contribution of the £ ( 1300) 
meson and considers the· chiral-synunetric limit ( Y = 0 , m~ = 
= m~ + 4m~, m

0
-> "" ) , one obtains the results of paper /l 5/. 

CL- f3 CL- a = 7 1·10-3 fm3 a+--+- 2 • ' 
11- 77- 2nF

11 
m

17 

aCL=f3CL=O. 
ITO 170 

The diagrams with p 
amplitudes 

T +=-~-T(m ), 
17 (2n:F 

17 
) 2 P 

and w mesons (fig.6b) give rise to the 

T 0 =-~[T(mp) + 9T(mw)l, 
11 (2n:F 

17 
)2 _ 

*Our estimates are made in the case when the widths of reso
nances can be neglected. Taking account of the widths we obtain 
10% divergence from the found one. 

8 

) 

.} 

iJ- V I( K II. -) 1'-( ) ji K 
- l (qt)t (qil)ql q2 l (ql ( q2 q1q2 

T(m)- l /? .. _ pupu[ + ----- , 
-pUKiJ- UKV l 2 m2-(q1+p1)2, m2-(q2-pt)2-

(10) 

where lpuKiJ- is the totally antisynunetric symbol, P 1 , P 2 , q 1 , 
q2 are the momenta of mesons and photons in the initial and 
final states. In the initial-pion-at-rest system we get 

£ ~- pQ'paq«:qK>(q -)t"(a_)=[m w -(m2+m w1-)cos8]xw1w21112+ 
pUKiJ- UKV 1 2 1 2 1 "2 71 1 IT 17 

2 -i>--t _..,_, 

+(m17 + m17 w 1 ) (t1 q 2) (t2 q 1) ' 

Therefore (see the Appendix/311), the diagrams with vector me
sons give the contributions only to the magnetic polarizabili
ties of the pions 

, aa m17 -4 3 
f3

17
± = ~ - 2---=---r = 1.2. 10 rm , 

(2n:F17 ) mp- m17 

f3" = ~ ID77(--
9-- + - 1

--) = 1.1·10
3 

fm
3

• "o (271F )2 m2- m2 m2- m2 
77 w 77 p77 

As a result, for the sum f3=f3'+f3" we' have 

-5. 8 · 10-3 fm 3 (mE = 800 MeV) 
f3 + = 

11 -6 . 9 · 10-3 fm 3 (ml=700MeV), 

---~ - 3 , 01"'1"" '-1-TT\ 

f317o = 
/-eJ• lU l..Lll '&Ut- uvv .L.&.~V I 

1 . 1 . 1 0-3 fm 3 ( m£ = 700 MeV). 

For the sum of the electric and magnetic polarizabilities of 
the neutral pion we find th~ value 

aa 9 1 
= _....:.JL.. m (--- + --- ) 

(2~r.F )2 17 m2- m2 m2- m2 
11 W17 p 11 

-3 3 -33 
= 3,5 (0.28+0.03) · 10 fm = 1.1·10 fm 

(a + f3)17o 

I d' 
which is close to the dispersion estimate 132 (a+ f3)11o

18
P 

= 1.3· 10-3 fma. At the same time in the case of the charged pi-
on our estimate 

aan 1 1 4 3 (a+ {3) 17± = --r.- m
77 

( + ---) = 3.5(0.34+0.12) • HT fm = 
(2n:F)2 m2-m2 m2_-m2 

77 p 77 Al 77 

-4 3 
=1.6·10 fm 

is smaller than thP dispersion one (a+ f3)174}_sp = 4.4· 10-4 fm31321. 
The Compton scattering on a kaon is described using the 

diagrams of figs. 5c,d and 6c,d. From the box diagrams and diag-
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rams with the scalar £ , £ (1300), S* and l? mesons we find 

a ~~) -
a + = -{3' += 12(m

0 
+ m )[--2-(5oos y + y2 siny) x 

K- K- 18rrF11 FKmK+ 8 m£ 

- ~mri -
x [{2m u- m5 )cosy+ y2(2m 5 - m0 )sinyl- --2-(5siny- y2 cosy)x 

ms* 

_ 3<mao) 
x[y2(2m - m )cosy- (2m - m )siny] + ---2 3(2m - m ) + 

s u us m us ao 
a(mt~ 5 77 

+ -~ m5 C2 C3}- 11 = 1.77( · - 0.24+0.40 + 
m£ 2 7.19 

-4 3 
+ 0.6 - 1).10 fm = 

-4 3 
9.8-10 fm 
1.2 · 10-3 fm 3 

(mf = 800 MeV) 

(mf = 700 MeV) 

, 2a mu+ms a(mf) -. 
a o = -{3 o = -----·--- 1------[--- (5cosy + y2smy) x 

K K 9uF;, FK mKo 2 m2 
( 

- :i(m~ -
x ((2m

0 
- m., )cosy+ y2(2m .. - m

0 
)siny]-, - 2 -- (5siny- y2cosy) x 

ms* 

- :i<mso) 
x [y2(2m - m )cosy- (2m - m )siny]- ---- x 

s u u s m2 
so -.' ' 

(II) 

x3(2m -m )+'"''"f~m C 2C3]-11=7.0l[-l.(v'"-0.24-0.40+0.6)-1]x 
u s m2 s · 4 7.19 

-4 3 

(2 

-4 3 
3.1· 10 fm 

x 10 fm = 5_5 _10-4fm3 

- m 2 
where a(m) = 1 + (---) • 

4rrFK 

(m f = 800 MeV) 

(mf = 700 MeV), 

From (II) in the chiral limit ( y = 0, a = I, 
= m2 + 4m2 , m = md = m = m ... "" ) we have 

2 c; = o, m (, s*, so 
1f q u s q 

CL a a ..r3 3 
a + = ------ ~5 + 2 + 3 - 1) = ------- = 1.6 · 1u fm 
K- 1877F11 FKmK- 277F11 FkmK± 

CL 2a 5 1 3 
a 0 = ----- (- + - - - - 1) = 0. 

K 9rrF17 FKmK 4 2 4 

Here, in parentheses are written consequently the contributions 
of the l , S* , l? mesons and box quark diagrams. As in the 
case of the 11° meson the estimates of the neutral kaon polari
zabilities are approximate. The Qt meson pole diagrams make 
the contributions to the electric polarizabilities of the char
ged kaons. 
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aap mK 2 -4 3 
!'!.a + =---- --------cos ¢ = 1.2-10 fm • 

K- (27TF )2 m2 - m2 
" Q l K 

It gives rise to small corrections for the total polarizabili
ties. 

a + +!'!.a + K- K-
I. I· 10-3 fm3 

1.3·10-3 fm3 
(mf 
(ml 

800 MeV) 
700 HeV). 

In the case of the intermediate K* vector meson (fig.6d) 
we have the following amplitudes 

aK* 2 
T * = -aap (-----) T(mK,J' 

K 4rrFK 

where aK* and T(mK*) are given in (8) and (IO). From this 

aK* 2 mK 4.2.1Q- 4fm 3 (K±) 
{3" = aa (---) ---- = 

1.0 .1Q-3fm 3 (Ko) • K P 4rrFK mi*- mi 

The ma8netic polarizabilities of the kaons are equal to 

-0.6 3 3 0. 7 
r:J. -3 3 

(ml = 800 MeV) 
f3K± .10- fm • 

-0.8 
1-'Ko = · 10 fm 

0.45 (ml = 700 MeV). 

For the sum of the electric and magnetic polarizabilities of 
the kaons we have 

2 FK 

(a + f3)K+ = _a5!_ [ a K*± <2-r- cos¢) 

2 

- -m " (4rrFK)2 K 2 2 + -------] 
mK*- mK m 2 - m 2 

Ql K 

= (4.2 + 1.2) .w-4rm3 = 5.4 .1o-4rm 3, 

aK*o 2 mK -3 3 
(a+ f3)Ko =a a (----) ------ = 1.0.10 fm , 

p 4rrF,K m 2 - m 2 
K* K 

The final results are presented in Table 2. 

a(f3)· w-3 fm 3 {e 2 /4rr"' 1/137) 

a + f317± alTo f317o aK± f3K ± 17-

5.9 -5.8 -1.2 2.3 1.1 -0.6 
7.0 -6.9 -0.041 1.1 1.3 -0.8 

aKo f3Ko 

0.3 0.7 
0.55 0.45 

Table 2 

(MeV) 

mf = 800 
mf = 700 
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5. CONCLUSION 

Our results are close to those obtained in quantum chiral 
theory 13•15•28 /. The most essential distinction of the new data 
is inequality of absolute values of the magnetic and electric 
meson polarizabilities. It is the consequence of taking into 
account the P.Ole diagrams with vector and axial-vector mesons 
(see also 133f). 

Further distinction of the model consists in making use of 
the mesons really existing in nature. For example, instead of 
the old fictitious a -particles in the scalar-meson sector 
the real c , S* and 8 resonances are considered. 

In this paper we study rr and K meson polarizabilities using 
the box diagrams and the diagrams with one-particle interme
diate states of spins 0 and I. The tensor mesons may also be 
included in the model. This problem will be solved in our next 
paper. The approximation under consideration gives more accu
rate results for the estimations of the charged meson polariza
bilities. The estimations of the neutral meson polarizabilities 
are of Qualitative character. It is the result of almost comp
lete cancellation of the box diagram contributions and the con
tributions of the diagrams with scalar mesons. In this case it 
is important to take into account the contributions of two-par
ticle intermediate states and, first of all, the pion-loop diag
rams. According to the papers /15,34/,the function describin~ the 
contribution of the pion-loop diagrams to the ampl1tude yy~rrrr 
is rapidly varying in the photon energy interval from zero up 
to two pion creation threshold 2m

11
• This anomaly should be ta

ken into account when comoaring experimental data with predic
tions of the calculations. The neutral rr" and K 0 meson pola
rizabilities obtained here are valid at the energy of photons 
much below the pion mass. 

The authors are grateful to V.A.Petrunkin and A.I.Lvov for 
useful comments. 

6. APPENDIX 

Let us consider the c (1300) meson decays: c2 ~ "" , KK , 
yy. The heavier c (1300) is not included in the light o++ sca
lar nonet. Therefore, we must define three new parameters c 1 • 

c2 and c3 to describe the f (1300) decays in analogy with 
c (700) case. These parameters are fixed by the experimental 

values of the widths c 2 ~ "" , KK , yy as input. 

T rr+TT- = 4mu gCI, 
£2 ~ 

17
o

11
o 

12 

T K+K-= 2ms~C2' 
£2 ... 

KOKO 

T = tC 3 • 
f2~yy 

From r;e?TTTT = 360 Mev 118/ and f'ce:"KK = 40 Mev/I8 / we get c 1 = 
2 2 

= I. 2, C2 = 0. 5. The parameter Cs is fixed using the estimation 
['exp Br(rr+TT-) < 1.5 keV/35~Assuming [' exp y -I keV, we obtain 

£2-+yy f2~y 

Cs = 1.8. 
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BonKoa H.K., OcHnoa A.A. 
3neKTPOMarHHTHWe CBOHCTBa Me30HOB 
B KBapKOB~ MOAenH CBepxnpOIQAA~ero THna 

E2-83-921 

B KaapKOBOH MQAenH caepxnpo&OAA~ero THna BW4HcneHw 3neKTPOMarHHTHwe 
paAHYCW KaOHOB <r2 >Kt a 0,34 .M2, <r2>Ko2 -0,06 .... 2, a TaK*e 30eKTPH4e-

CKHe {a) H MarHHTHWe {fl) nOOAPH3yeMOCTH nHOHOB H KaOHOB npH ABYX B03MO*HWX 
3Ha4eHHAX Maccw t MeaoHa: m, = 800 H3B H m, a 700 M38. B nepaOM cny4ae 
nony4eHo: a,.t • 5,9, f:l,. t • -5,8, a,.o ,. -1,2, f:l,.o = 2,3, aKt= 1,1, {:J((! = 

"-0,6, a .. o • 0,3, flK o • 0,7; BO BTOPOM: a + = 7,0, {3 + • -6,9, a 
0 

= 
n. , - rr - , 

a -0,041, f3,.o • 1,1, aK ± = 1,3, fjf(t .. -0,8, aKo"' 0,55, /3K 0 = 0,45 . .QaHHwe 

npHBeAeHW B eAHHHI4aX a(fl) • 1 o-S .... ~ {e2 / 4rr • 1/ 137). npH BW4HCOeHHH nonApH3ye
MOCTeH Me30HOB Y4TeHW BKnaAW 4eTwpexyronbHWX KBapKOBWX AHarpaMM H AHarpaMM 
c n;>OMe*YT04HWMH f • r{1300) • s• • 8 • p • .... • K* • A I • Q I Me30HaMH /cKanApHwe. 
BekTOpHWe H aKCHanbHO-aeKTOPHWe Me30HW/. Y4TeHW TaK*e ~p~aKTOPW npoMe•y
T04HWX MeSOH08. 

Pa5oTa awnonHeHa a fla6opaTOPHH TeopeTH4eCKOH •H3HKH H fla6opaTOPHH 
AAePHWX npo6ne~o~ OHRH. 

C~eHHe ~eAHHeHHOro HHCTHTYTa AAepHwx HccneAoaaHHH. AY6Ha 1983 

Volkov H.K., Oslpov A.A. 
The Electromagnetic Interactions £2-83-921 

of Mesons In the Superconductor Quark Hodel 

The electromagnetic radii of kaons <r 2> K±• 0.34 fm 2, <r2>Ko• 

• -0.06 fm2 as well as electric (a) and magnetic (fl) polarlzabl11tles of 
pions and kaons at two possible values of the t meson mass: mt • 800 HeV 
and m, • 100 HeV, are calculated In the superconductor quark model. In the 
first case It Is obtained that a t • 5.9, fj ,. -5.8, a 

0 
• -1.2, fJ 

0
• , , , , 

• 2.3, •r- • 1.1, f3kt• -0.6, ak0 • 0.3, IJK o • 0.7. In the second one, 

a.,t • 1.0, f3 11t • -6.9, a 11o • -0.041, fJ.,o • 1.1, ak± • 1.3, f:lKt• -0.8, 

•~to • 0.55, t\to • O • .ltS. The data are given In units a(fJ)·l0-3 frn 3 

(et /4• • l / 131). In eva I uat I ng the meson polar I zablll t les the contrIbutIons 
of the box quark diagrams and ', t {1300), s • , 8 , p , .... , K* , A

1 
, Q

1 {scalar, vector and axial-vector mesons) pole diagrams are taken Into ac
count. The form factors of Intermediate mesons are also used. 

The Investigation has been performed at the laboratory of Theoretical 
Physics and the laboratory of Nuclear Problems, JINR. 
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