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1. Introduction 

A successful description of some strong,. .weak and e1ectro

magnetic decays ?f the _octet of vector and pseudoscelar mesons, of 

octet and decaplet of baryons within the quark nonlocal model/1 ~ 

indicates that the model, having only two free parameters, is 

equally v~lid in the ran~e of quark confinement. 

In the present paper we analyse the radiative, de_cays of 
,'!,-. . -

?,- p' -mesons ,tha_t have. beconl:e act~al in ~·view of rec_ent experi-

ments/2-61. The latter incl:ude detection and calculation of · 

. . • +e-1!1./ + l/3/ 
characteristics of decays: $[. -ve ,. ?....,./'/" ...- ·, 

1 ' /'If - {o/ G . I ~ 
?_,.JiJa-/, ·W...,li"jit;P • Besides! the angle of '?-? -mixing 

is still an open question: eithe.r {} c-11° as follows from 

quadratic mass formulae, or ~ 'c-18°, as follows from the ana

lysis of reactipn np"":" ~'n. /7/' 

The experimental wi_c;lth o.f decay 'l...-K1{ requ,ir.e,a also 

a careful test since the existing theoretical estimate_s are 

much lowerf8 / then the experimental value/111. 

The above- listed processes to· be described Within stan·dard 

methods requi-re combinations of different approaches and hypothe

sis (current algebra, vector dominance_ model (VDM), chiral 

theories, sum rules, etc.). For ins~ance, chiral theory describes 

while the 
only the widths of decays ?-{(>f•1T+1TJ'J 9-.3JL,t•·7Tj[' 

description of the meson electromagnetic form factor in decays 

P-tf+f.-requires the VDM hypothesis. The quark nonlocal_model 

allows a unique- description of all these processes. 



In this paper within the above model we calculateds 
l) the widths of decays p._[( ( £-.1r: ?J 1(')_, ?_,.1TT7T{> 
p~ll"n, ?~v't(V=f~w). 

2) electromagnetic form factors of decays p_,.(f' f'l-
( £=11~ ?--? '). 

Tbe calculations were performed for two values of the 
mixing angle: 

&=-it'~ e ::- i8~ 
The better accord with experiment turns out to be at f) •-11°, 

the widths of decays. ?-ljj fJ- r1T;r.) ?~!IJ ~ being in good 
agreement with recent experbental data. The f-+IT"//' -decay width is, .as expected, by far lower (,..._,50 times) than the experi
mental value. Electromagnetic chara~teristics of the decay ~~~~l'are in satisfactory agreement with experiment for 7£D -meson 121 
and in good agreement/3,4/ for p -meson. 

/ 2. Interaction La£g:ans;ian and ~-~ -Mixtns Ansle 
In the nonlocal quark model/ 1/ the ?-?'-meson-quark inter

action is described by the following Lagrangian 

Here 

- (-110 
e-1.-w 

(mass quadratic formulas) - / (analysis of reaction 1C" f....,.fiJ 

2 



All parameters of our model have been defined earlier/1/ and equal 

. ~h ):L . 
1=1lf L =3 J'1 {;.ev-L ).=- =O 13 

• ' • 1.- ' 'i'ii • . 

Results of calculat~ons are expressed in terms of the following 

functions ~ t !t 

ch (_r)= ;1 [dt-t 2A+l e- eMf t, 
0 

5 r )= 'LI Pt ln+l € -1:\ill ft 
n j n • ., }t . 

a)P--xK (.P=7l'~~J 2J· The diagram of this decay is shown 

in Fig. 1. The invariant amplitude of this process is written in 

the standard notation 

<t1(2. \T\P>=eJi?d'( E11 votfo (c:( ~0{. r=f > 

l :z.!lJ. r(.P-n )='T1[o( m.e J.eu. 

Fig.l 

3 



Numerical values are given in Table I. One can observe good agree
ment with experiment for {) a-11°. 

{a) {b) {C) 

(d) 

F1g.2 

b) p·-.1'[f1[-r Th~ diagrams for this process are shown 
in Fig. 2. The invariant amplitude corresponding to diagrams 2a, 
2b, 2c is 

4 



The amplitude corresponding to diagram 2d has the form 

Th~ width of this decay is 

1'(?-TTtlT?)=m,- 6rl «- {ml{Lf'liYy){COJB-fiJin/Jt!J 

l =
5

1Jtf!(s-zt ),fiff Li+ 2 N!) 12-
J 2(2-t) ! + 2J. + ' 
0 • 

't111; L 
where we accept ---;;;i-'"= T . For e =-11° we have quit-~ 
good agreement withfexperiment (see Table 1). 

5 



Table 1 

5.J keV 4.5 keV 

106 keV 80 keV 

11 keV 8 keV 

c) p__,.lT 0/r . The diagrams of this decay are shown in Fig. ). The invariant amplitude is 

The width of this process is 

6 



Fig.J 

One can see from Table 1 that the theoretical value is about 

fifty times smaller than the experimental one though higher ~han 

the prediction of chiral theory/B/. 

F1g.4 

d) p~ Vr . The diagram of this process is shown in Fig.4. 

The invariant amplitude is 

The width of this decay is 

7 



Here 

The .obtained results are in good agreement with experiment/6/ 
(see Taible 1). 

· rt-4. Porm Factors of' the Decaz 1?-a 
The diagramsdescribing the decay are shown in Fig. 5. The 

invariant ampli tu:de is 

(al ( bl 
F1g.5 Here 

8 
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3mr 1 
{J • ll.. 

i- v tn~- /(2. • 

"Cn;.=2) 
_ AQ eo5&-fi. ~z'ntJ 

'l(- 3 c.o&e-1.Ji.. Jine ) 

10 -Vzc.ose +&inB 
't ,~-
~ ~ 2.{ico&e+&tne. 

It turns out that the contribution of the first diagram to the ampli

tude M amounts for 1( 0 - 28%, ? - 20%, pI = 40%. The theo-

_.-2. 0 

retical values for 1"'\,e are given in Table 2. For 1f -me.son 

our result is about twice as smell as the experimental one/ 2/ and 

it is of an order of the MVD prediction. For f. -meson ou/ result 

is in good agreement with the recent experiment/), 4/. For~ -meson 

experimental data are absent. 
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Table 2. 

E:cperiment 

1f"~0e+e-

Theory 
B=-n o 

2.] 2.3 

--?_:lfl'/"=:-----;~ 1\?··~-----------~~--------------~~~-------
-----------------------------------------?'-[!'/"- 1.4 1.3 -----------------------------------------

The authors are grateful to S.B.Gerasimov, L.GoLandsberg, and 
V.M.Shechter for useful discussions. 
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