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Obtaining of more reliable experimental value of the

Q -*• 5T̂ j decay width is important for many problems of the

Stf(3)-symmetry and the quark model. Here belong finding out

of the SU(3)-symmetry violation scheme (see, e.g.L "-M ),

clearing up the existence of quark anomalous magnetic mo-

ments Г '̂ J and extraction of more precise value of u- and

d-quarks mass ratio and the isotopic invariance violation L J.

The 0—•STx decay vd.dth is obtained indirectly from ex-

periments on p" -meson coherent prodiictioa in the reaction

Sf~ /)-*•&" fl using the Primnkoff effect. The experiments at

the energies of 22.7 GeV ( Г ^ - " ^ ) - 35+ 10 EeV) W and

150 GeV ( f ( f — % ) - 49+10 KeV)
 8
 are carried out. The va-

lues of Г(р-»-5Г$) obtained in the both experiments are small

as compared with the value of l"(cj-*-STy)/9
 e
 97+6 KeV which

is predicted in the non-violated SU(3)-symmetry and in the

quark models that do not take into account the anomalous

magnetic moment.", of quarks and difference between u- and

d-quark masses. The extraction of value of Г(р-*-5?И in

these experiments is connected with different kinds of dif-

ficulties. In ths» experiment at low energies'-'-' the dif-f i -



culties are due to the lerge contribution of strong inter-

action. At high energies this contribution is insignificant

due to strong growth of the Coulomb peak (~Eg
a
5 ). but there

ere difficulties connected with decrease of the angle v»
 a

tab

to which the maximum Coulomb cross section corresponds

M

In the experiment at 22.7 GeV*- -
1
 , in order to extract

the effects connected with strong interaction, the measure-

ments on nuclei with different atomic numbers from С to U

are carried out. The Coulomb contribution to the amplitude of

§> -meson coherent production slightly depends on the absorp-

tion effects in the nucleus, and with increasing of the atomic

number (A) its dependence on Z slightly differs from the linear

one. The amplitudes that correspond to strong interaction are

heavily suppressed by the absorption effects and grow much

more slower as A increases.

In Ref. [7] , when obtaining final results an additional

assumption is made that the amplitude of j> -meson production

on separate nucleons (5i N -*p N )
f
 which corresponds to

strong interaction, is dominated by the iscscalar CO -exchange.

As a result, it turned out that the strong interaction contri-

bution to the amplitude of coherent production for Si"fi-+f"A

is fixed by the experiments on nuclei with small A(C, Al),

whose Coulomb peak is negligibly small. Then the experiments

on nuclei with large A(Cu, Ag, Pb, U) permit to determine the

Coulomb amplitude. The experimental value of Г ( P~*SFy)"

» 35+10 KeV is obtained in <-'J under these assumptions from

the joint analysis of data on C, Al, Cu, .Ag, Fb, U. Thus,



v/hen obtaining this experimental value the possible effects

due to isovector exchanges in 51 N ~-p~K , in particular, with

Л^ -exchange I -I , are not taken, into account. T< e relative con-

tribution of the isovector amplitude, ©s compared wit/ f- e

isoscalnr one, to the amplitude of coherent prod ctio.: o::

nuclei, is determined by the value 6 = 6̂, • 6~
г
 . vrere 8

Л
 is

the ratio of these amplitudes in 5Г~р-\РР , 6
г
 - ——-

( N is the number of neutrons in nucleus). The quantity <5̂

is equal to zero for С »\п А1, F.-.d for СУ., Af:,?t p-.d '.' it

is equal to 0.09, 0.13, 0.21 end 0.23, respectively, Thus the

isovector amplitude contribution becomes larger as the atonic

number increases, and if the quantity 6
1
 is not caall, this

contribution can influence substantially the estimate

Consider now the presented ii-u'J res-'lts of different

variants of the analysis with various phases If betwee::

the Coulomb amplitude and the one corresponding to the* strong

interaction. If taking away the unsatisfactory over -X va-

lues results of the analysis et *f = 180°, then fro.~ the

rest variants of the analysis a relatively lr.r.;;e q-.;rvitity

f [ p_^51v
>
] is obtained at Ц « 90°. Here the .od-lus of

the amplitude Co w:ich is interpreted i:.
 L
 •> as correspond-

ing to strong production on a nudeon is falliuf; e.s the atomic

nunber grows ( Co for С and Al is nore t".*> • twice as lerre

than for Pb and
 7f
)« Such a beheviour of Co ca: be explained

only bj' essential contributio:i of isovector exchanges. To

estimate such contributions in the anplitv.de М^Ц. (3|"р-»р"р)»

determining the anjplitude of the p -meson coherent



tiou in the reaction Jl

sary.

, different models «.re neces

'.7e have estimated contributions corresponding to .4
g
-and

fjfP - exchanges. Using the approach developed in!- J for 4j-

exchange we have obtained

(D

where the amplitudes (j and G у ere defined in L J and

are coupled with the p p -scattering; amplitudes by the re-

414. (PP-PP)|
ПгТ

G;

the amplitudes (jr (А^-*

by the decay widths Г

1G(/L

and G (со -*•,

-*j>3T) and f (

(2)

are determined

(3)

10 ЗГ S.

Г
iesr s,

г
(4)

^£ « 0.53 i 0.10 i s the

vector dominance constant, К and a are the c.m.s. pion

momenta in the decays fiz —•• p3\ and CO -*• 5Ty , respectively.

Using the experimental data for f (fi -*j>5t) and Г (w -



as well as the values oi' Q and Q , from I- -» we obtain:

which is 2.4 times less than that obtained in LrJ from the

same data. If using the values of Q and Q
 г
 from the

other works (e.g. L J), then for / 5.
 z
 / the smaller values

are obtained. Note also, that the information or. the A, -ex-

change contribution to Mji, j. (ЛГ~р-̂ **р1 may be extracted from

the ^N~*^|\/ reaction analysis. The latter gives for the
я

quantity / 6*,
 г
 / the values which are smaller then in (5)

(see, e.g. L • " ) .

The contribution of Si P -cut in M^ ± i (jTp -*-fp)±a to

a high extent model-dependent. It is determined by the rpdii

of pion and pomeron exchanges and the pomeron-nucleon-nucleon
p

suin-flip vertex ( П* i_) which is scarcely known. If the con-

tribution of this vertex, as compared with that of spin-non-
p

flip ( M i l ),is 5%, then a relative contribution of the

S\ P -cut in the amplitude M ^ ^ (5Tp~*"PP)i
s
 as follows

p г а \

I M !
 <6>

The quantity /S* / increases as the ratio — | — — — g r o w s .

Thua we have not obtained a sufficiently largl isovector

contribution in M-< ч 1 (ST"P-»J*p)to explain the variant of the

analysis with f *90°. However the estimates performed are

model-dependent, and there is no possibility to isolate with-

out models the isovector contribution in the amplitude M ^ л
1
 г г

in the reaction on proton Л Р "* j* 9 . Besides, the relative

7



phases of contributions of isovector and isoscalnr exchanges

in this amplitude are insufficiently knov/n.

To our mind, the data on the reaction 5\' ft -*?~ A
 a-fc

22.7 GeVL J are not sufficient to obtain the model-independent

estimate of Г(р-*.5Гу) • ^
n
 order to obtain a doubtless esti-

mate of r(p-*SIy) from experiments at low energies the analo-

gous experiment on 51 *Я -~? Й on nuclei with different ato-

mic numbers is necessary. If the role of isovector contribu-

tions is essential, then the integrated total cross sections

of S\ " fl -*•f fl will heve different dependences on A. If the

variant of the analysis with ^ « 90° in '••i is true, then

in contrast with the experiment on ЗГ "fl "*\Я* fl in the experi-

raeit on 3\ fl-+f*fl the modulus of amplitude Co corresponding

to strong production on a nncleon will grow as tht atomic num-

ber increases. A joint analysis of data on S\ fl-~j>~ft p-r.d

(ji
4
^ -*p* fl v/ill allow to isolate unambiguously the isovector

exchange contribution and obtain n model-independent estimate

of

i.ote, that we cannot propose the analogous experiment

to obtain more precise experimental values of decay widths

К -^-K ' J , since, contrary to the decay _p—«"-fry to which

only the isoscalar photon contributes, these decays are de-

termined by contributions of isoscalar and isovector photons.

The authors should like to express their deep fr

to 3h.3.Eremyan, S.JI.Levin and especially to S.G.TlPtinyan end

S.R.Gevorkyan for useful discussions.
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