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A method is suggested to determine the quark-antiquark

content of light isoscalar mesons by measurement of the yield

of these mesons in definite modes of heavy <£>, В -meson weak

decays. Эу this method, in particular, the strange quark contenf

in i|' may be independently determined*
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Г. Л . БАЛАЯН Д.Ю.ХОДЗШШРЯН

СЛАБЫЕ РАСПАДЫ ТЯЖЕЛЫХ МЕЗОНОВ

И СМЕШИВАНИЕ ЛЕ1КИХ МЕЗОНОВ

Предложен способ определения кварк-антикваркового состава

легких изоскалярных мезонов, основанный на измерении выхода

этих адронов в определенных модах слабых распадов тяжелых

8) , В - мезонов. В частности, этим способом можно независимо

определить содержание странных кварков в «I*- мезоне.
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The observation of new light isoecalar mesons f| (1440),

f. (1670),... and the efforts to establish their gluonic natur+

hare raised related problem of the quark-antiquark component

of these hadrons as well as the problem of gluon admixture in-

side "old" isoscalar mesons 1^(540), i\'(958),f
a
( 1270),...

Parametrizing the quark content of a given isoscalar me-

son in the form [1] jj* |uu+dd>+Y |ss > , we may determine the

X,y weights from experimental data. The processes which hav»

been used П-4] up to now in such phenomenological analysis are

3/4J. decays into two mesons, radiative decays, binary reac -

tions of charge exchange type. While for ij it is established

that X^ +• У^ = 1 the situation for r}' is still controversial[5]

Various ways of experimental data treatment lead to different
а г

statements about deviation of X»'+ Уы from unity i.e. about

additional (gluonic?) component inside lj'.

We would like to suggest a new way of determining the

quark-antiquark content of light isoscalar mesons. The method

consists in detection of these mesons in final states of heavy



ей , В - aeeon weak decays.To clarify the idea let us consider

the simplest case of <d
s
 - meson semileptonic decay (Pig.1a).

As a result of c-*se
+
V decay a pure S3 system is created in

final state. Therefore, registering <£>9-*qeV ,#s-"i|'e\) decays

we may determine the relative content of strange quarks in rf

1 :

The phase space volume ratio is determined here taking into

account the ~ (m a* - (Pe + Pv)
2) dependence of semileptonio

S

formfactor on the lepton pair invariant mass. The recent mea-

surements of <#°-*-KеV decay[6] confirm this dependence. The

a) value in r.h»s» of Eq»(1> corresponds to the choice jy^j а

я 0.83
8
 |Уг|'|* 0*72 from data on 3/T decays into pseudoscalars

and veetorsl.3]while b)corresponds to simple f]~
n
/ -mixing with-

out gluon admixture with 8«~19
O>
, i

s
e« !У^|*0.6г \fy\ =O

e
8[5] ..

Meaauremerita of l»h
o
s» of Bq

o
(1) will allow to choose between

theae two alternatives.*

Tne expected c8
s
-*-^e

1
*^ width is easily estimated in SU(3)~

flavor approximation, normalizing it on the cQ '-*• к G •) width г

- 1,32 У*(4

- 3,5% у!
 e
 ( ̂

% e )

Unfortunately there is not enough phase space volume for

^(1440) and other resonances in this mass range (suppression

by two orders as compared with #*—•/}e
+
V ). At the same t.'.me it

will be very interesting to search for this gluonium candidate

In the two-body nonleptonic Эесау<8д-»-ЯVlWO^-^. (diagrams in



Pig. 1b,с). The first (second)cne of these diagrams is sen-

sitive to У^(144О) ( *Г[(144О)) value. Recall, that accord-

ing to nonleptonic decay models the second diagram is supp -

resed by helicity. Besides that the dynamics of these decays

may be more complicated than in case of semileptonic decays

(final state interactions and/or soft gluon exchanges in Fig.

1; b, с diagrams). Nevertheless, the mere observation of

1(1440) in this decay is a model-independent indicator of a

quark-antiquark component inside this meson,, Let us note also

the following relation:

which is valid independent of the relative contribution of

Fig. 1 b,c diagrams. From this relation the «nonstrange quark

share; in f|' may be independently extracted.

Owing to larger phase space more interesting perspectives

are available in 8 - meson decays. Thus, many-body serailep-

tonic decays 8~-«-e~9 #
e
+... , B

e
—e~-p #

+
+...

;
 B

e
-»-e"? £fe + ...

in principle, serve as sources of respectively аи %dd , gs

states (Fig. 2a diagram). It is still difficult to predict

the level of these decays. First measurements of В -meeon semi»

leptonic branching ratios [8jas well as theoretical arguments[9]

favour the saturation of semileptonic width by B-"<®eV> • $*eV

modes. At the ваше time the nonresonance Ф—~ K#eP decay [6]is

not negligible leaving some hope for the existence of analogous

B~"*"£>-XeV decays where X is a neutral light meson.

Two-body decays of B°-*"e0et*̂ type proceeding from diagrams,

of Pig.2b,с are sensitive to (u.u+dd) component of q -resonances
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(the Fig.2c diagram is also expected to be suppressed), Thert

is enough phase space volume for »|(144O) _ and other 4 -

resonances in this mass range:

BR(B°-a
o(
*yi^))/BR(e°—0°^) = Q9(o,7jx^

1VfD)
/x

2

a
 (2)

At last, strange quarks inside light isoscalar mesons will

lead to decays like 6° -*3/4^(1440) type (Fig.Zd):

The available information on В -meson exclusive decays

[7,8] allows to expect these modes at the level of 0.1 - 1.0%.

At the same time it is difficult to say something about the

chance3 for observation of light isoscalars with 3
P C
 = Q*\

f.(«00), f

2
 + +
 (f

2
 (1270), f

2
(f525), f

a
 (П20), ...). The relations

connecting Х(У) of two f
3
 -mesons are the same as (2) ((3))

if we replace n by | and substitute instead of the quoted

phase space factor the corresponding ones. The experimental

problem we would like to suggest just now, is the search for

/
0
 and f

z
 resonances in the 5I

 +
 3I~ -system in 6°-—<£)°я*аг~

decay.

A large statistics needed for a detailed search for iso-

scalar mesons in <©, В -decays may be obtained in <£, & phctopro-

duction experiments at high energies as well as in e+e~; pp

collisions with high luminosity.

In conclusion we note, that the quantitative estimates

presented above which take into account only phase space ra-

tios may be incorrect in fact,since these estimates don't re-

flect the whole dynamics of a a -pair hadro~ization into me-



sons with definite mass (by the way, the same level of accu-

racy have the relations determining the X, У -coefficients

from other processes [1-5] )•

Nevertheless, the main qualitative statement remains

valid. The observation of isoscalar meson in definite modes

of <£), В weak decays is an indicator of а о a -component

inside this meson, as in the case with З/Ч' ~*" $h decays the

observation of a given meson h is an indicator of gluon

piece inside h

The authors are grateful to Sh.S. Ererayan and A.E.Nazarian

for useful discussions.
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Figure Captions

?ig. 1 a) The quark diagram of £>£ (oD°) -meson semlleptonic

decay; b), c) are quark diagrams corresponding to <£>*(<£°)

-meson nonleptonic decays producing an isoscalar meson.

Pig. 2, а)
;
(Ъ), с), d) ) are quark diagrams corresponding to

В - meson semileptonic (nonleptonic) decays producing

an isoscalar meson.
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