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1. Introduction.

Recently, owing to the creation of high~energy pion and K-meson beams,

a great number of new experimental data on the 1ight meson radfative decays
13 obtained. For the first time are measured widths of decays 5, Jy [1],
a,~ Iy [2]. K;(1430)—=Ky (3], the charge radius of the
K-meson [4] ; wmore precise data on the decays e—a&y (5],

K*(BQO)-— Ky [6,7]1, a,— Y [3] as well as on the pion charge
radius [9,10] are obtained. This enables one to study sufficiently compTute
1y the properties of the mesons and the possibi1ity of their self-consistent
description within the quark model. In this work we shall consider the
S~ and P-wave mesons. Our description will be founded on the relativistic
quark model which w&s constructed within the tht#ront dynamics 1n_
Refs. [11-13] and then formulated {n the infinite momentum frame 1n [14,i5] .
This model was successfully appifed to describs the low-energy charaéteris-
tics of nucleons [14,15] , baryons [16] and nucleon resonances [171° as
well as the characteristics of pseudoscalar and vector mesons composed of

nonstrange quarks (13,18,13] .




In this work we'll show that all available experimental data on the radi-
ative and leptonfic trans‘tions of the mesons consisting of quarks with
L=0and 1l can be self-consistently described within the relativistic
quark model. In this case, a minimum number of parameters will be introduced;
These are masses of the strange and nonstrage quarks ( m,= My ¥ Mmg )
and the parameters B, ., Pus . Pgg  characterizing the mean
square momenta of the quarks which we consider to be dependent only on the
quark content of mesons. The anomalous magnetic moments of the quarks,
which were incorporated to the description of the magnetic moments of bary-
ons 1n Refs. [14-16] and turned out to be small, will not be taken into
account.

In Sect. 2, we briefly present the main formulae of the model which
are necessary to obtain subsequent results. In Sect. 3, we describe the
S-wave mesons. It is shown that in order to obtain the model parameters,
it 1s enough to use the data on coupling constants of the decays § — AW
and K—pv (f; and fx ) and the VDM coupling constants f? and
;f? . The other observables Mo-1y), F(K*+'°—’ K+’°x) .
Tg- .+ Tk~ and Uye are calculated with these values o; parameters and
are in good agreement with experiment. In Sect. 4, we consider the P-wave
mesons. Using the values of parameters obtained in Sect, 3, we calculated
widths of the B, — MY , A, —&y , Ay —= Y%, K} (1430) = Ky
decays, which are 1‘n good agreement with experiment, as well as obtained
predictions for the K, (1280)—=KY and  K,(1400) ™ K¥ decay
widths, '



2. Initial Formulae,

Below, we'll mainly consider transitions of the type of .A(P)—= B(P')+
+ X*(K) and A—=B t+ €V (K) , where brackets contain the momenta of
mesons, virtual photon and leptonic pair. If we proceed from the model for-
mulation in the infinite momentum frame (IMF), then in a specially chosen
IMF ( P—> =< ) obtained by a "boost" along the z axis, in which
Ko=-Kg= (m;- maa - -K’f)/’-fP (Mg and Mg are masses of A and:
B mesons), the matrix elements of the longitudinal components of the
electromagnetic and axial currents corresponding to the considered trans!-

tions have the following form [14,15] :

‘F {em, ax) . ‘
2P<Ep-7\l3 .l‘ﬂJ‘P,-"“> Pmos =
{1
IMF A (em, ax) IMF
=2 SW v (B R, ECEALLS
l=a,§
ry A em)
where we assume that the considered mesons are bound states ab , T, =@

( G is charge of @ and B quarks), Ti(u)a-%(u—’S) 5’: (‘t’ 1s

]
operator transforming the U -quark into the S -quark), A and A

are helicities of the initial and final mesons, the variables & , P, are
connected in IMF with the q‘uark momenta in the initial meson by the rela-

tions

Analogous variables for the quarks {n final state are X and B +2K;
In what follows we shall need also the variables P =(P,, , P, , &),
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having the meaning of 4-momentum of quarks in their c.m.s.:

= Y2 .'T‘_'EIE_%
F{g*eﬁMﬂa,ea“(Pf*"‘i);Mo=€a*5c=(§s z; ) (3)

In terms of variables a; P, and P(P,, Pi;) , the phase space d
1 Fa 1y Bz

is:
dx dP, Mod-P.
3. - T - .
(2a)dl = Sz -a) 2€q Eg )
IMF IMF

In relation (1), \Vn,a and ‘l"e, Al are vertex functions of
meson transitions to quarks in IMF, Ref. [15] has sham that these vertex
functions are obtained from the wave functions of quarks in their c.m.s.
by spin rotation given by the Melosh matrix. Concretely, for the initizl

meson we have:

IMF = - + c.me _
Yaa & PLy=ug(Pa) Ug(Pe)¥aa (P) Pal Ms), (5)

where Ul;(P;) are the Melosh matrices defined by the relation:

M+ Mo + i€em Gg(Pym . a6, ©

c.m.S
¥ are spin-orbital parts of the wave functions of quarks in their

c.m.s., ¢(M§) "are the radial parts of these wave functions which we'll
treat as functions of cne variable [13] M, - invariant mass of quarks
cowposing meson. To obtain numerical results, we'll make use of the follow-

ing form of these functions:

b (M3)= Nexp(-M&4p®), ' m'



vhere & is the parameter characterizing the mean square momentum of quarks
in the meson, N is the normalization parameter defined by the normalfza-

tion condition:

Ve Bypmd)far=1. (®)

In Sects. 3 and 4, we'll consider the S- and P-wav: mesons, The normali-
zation conditions for the radfal parts of the wave functions fov;,iz:hese mesons
come out from (8) via replacement of |‘:Pc'm's |a by 1 and % , respect-
jvely.

During the concrete catculations, the products of the Melosh matrices

entering the relatton (1) are convenient to be written as follows:

' Lo @ Lie
Ua(Pa)Us(Py) = (Gt b 2 S )/(Ra’\’a) ; (9)

where

- \ ! e
Ao=(Ma* Mg ) (Ma* M, Ta) 77+ TPy,

/ N
Q= (Ma* Mo X)) Pae = (Ma + MoTa ) Pax (10)

d.‘=(M°" N"o)a:a,qu:‘? d5=mpﬂ K;n »

- 2, ¢ "o i 2, e
Analogous exprassions vr the B ~quark come out Trar 9) and (10} viz
the replacement a— b6 . in (8} ans {1, the photor wmomeniym S assumed
! i f
to airect aiong the x axis. aud fn this case Py " Pptxily . Pq = Hy

Results presented in Sects. 3 and 4 wil? contain coefficisnts of expansiors

of g and @ 1in powers of Ky , which can readily be found from 171




and are denoted by us according to the formulae:

0) (1) (2) ¢
”uaoa C1'0 ¥ ao Kx + ao K\T. ?

(11)

) %)) .
a1=(a£ "‘ai KE)K!!:) L=')2,3 .

3. Pseudoscalar and Vector Mesons.

Start our consideration with the mesons consisting of nonstrange quarks.
To study a possibi1ity of their self-consistent description within the model
ramework, it is enbugh to consider oniy quantities fﬂ . -ff’ ., g and
[(w—=Ty) . This s accounted for by the fact that under the made
assumption on the equality of the mean square momenta of quarks in the me-
sons with the same quark content the constant fw is connected with the
55’ by the SU(3)-symmetry relation fg =3 fw which is in good
agreement with experiment. The ratios r(g-— ny) / Mo—=ay) .
Me=ny)/f(p—~ay) - [(a'=gy)/M(@~ay) o
r(q' — w0y ) / r (¢ —»arx) give only the admixtures of nonstrange quarks
in n and rl' » which under available experimental data on these ratios
are determined with great errors and agree with the estimates obtained in
other works. The data on [(p—=ary)/r(@—ay) , T( n'—-wy) 7
/ r("["” p¥) and (w0~ 'W)/r(?""w} determine anomalous
magnetic moment of the U - and "d -quarks not proportional to their
charges ﬁ(au,d"'au,da + %) [20] . under experimental data available,
. informative for determining the &€ are only those on the ratio of widths

of decays o~y [5) and w—=TY [21,22] , from which we
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obtain:

® =-0.014:011 [521] ,
~ (12)
& = -0.009 :0.012 [5,22] .
In the framework of the considered model the quantities fﬂ . ff ,
g and the amplitude of the decay o~y ( omr ) were calculated
originally in Ref. [13] and have the following forms:

\feT. p?
Jesr= 250 gmu‘gf_‘Pa(M:)dp, {13a)
/3 R R .
=2 8(5"-3— e,rma) gF Fo(Ma)dp, (13b)

-1 My Eu+ P 7 Pa(Ms)Peo(Mo) - .
Jon = 4325[1‘* 2pEs (28u*mu)ta 45 e..(a.,:om.,) podp, (13c)

2 3 1 EutP 1 EutP P N2 42
= age g[ae: Ea Eu P " B (En—ﬁ_:-_P B ET) P (Ma)pdp,  (13)

where under the made assumptions all wave functions coincide, The amplitude
g oF as welt as the analogous amplitudes for the radfative decays of
the vector, axial and tensor mesons with the pseudoscalar particle produc-

tion are connected with the widths of these decays by the following rela-

tions: 0 2
ot gt (Mmizme) (14a)
eS+1 aﬂ'\'t ’



where ol = 1/137, S 1s the initiai meson spin, mM; and mf are
masses of the initial and final mesons.

The coupling constants f:lr and ff are connected with the widths of
the fﬁ"/u\) and 9——e*e‘ decays as follows:

2 ,2 2
_ G;:Fa cos“Op

4 m,,rnj.(1 B

(% —-uv)

2 4
My 2 1om) X 2 B (14p)
m;);r(S"’ee)’ad mf

where Gg 1is Ferml constant, B 1is Cabibbo angle.

When deriving the M, and Sa uu parameters from the experiment, we
proceeded only from the data on the f:u' and :fj, coupling constants because
they are measured well experimentally and their functional dependence on the
m,, and Buu 1s such (see also [13,187] ) that allows one to find these
parameters undmbiguously. In this case the ratio fa/«lfy fixes up the
ratio Puu/mu , while the quantities fq and jj’ themselves determine

the nonstrange quark mass M, . Finally we obtain:
my = 0.25 GeV , Puu = 0.5 GeV. {15)

The values of Tg and [ (—=3y) obtained with these parameters
from formulae (13), (14) are 1isted in the Table and are in good agreement
with experiment. Note that parameters {15) differ somewhat from those ob-
tained in Ref. [19] , th’s being due to the difference in the.nommalization
conditions of the wave functions, It is interesting also to note that after
Ref. [19] was published the experimental value of gy was essentially im-
proved. The caincidence of the new value of s with the result obtained
in the considered approach can be treated as a success of the model in the
description of mesons. |

Turn now to the strange mesons. In their description we use experimental
dataon F . U=, ko and on the widths of the K —=Tev ,

0



K*o — K°g s K*+—> K+3 decays. The fK coupling constant
and the amplitudes of the K*— KY decays are calculated within the
considered model in Refs. [13,20] and have the following forms:

- - _P?
.fl(= Z{:;'- g [J(Eu-o- My)(€s+ mg) - J(ﬁu- my)(Es-Ms) ] -€_|_|_€;¢K (Mg)dp,

Qr#yr = %g(u,s)-%g(s,u), QK.,KO = --’- g(d,9)+g(s,d)),

(16)
- Eu(Mo*MutMg) ( My o Ey+P "
9 8)= tm’- S [1 ;Mo (Es + mg) (1 2p8u u -P
My , Eu+P Mo P2 2 e
+ 2p En Eu-P ] €y 65 (eu"‘ mu) ¢K (Mn)dp '

The K—dev transition amplitude, calculated according to for-
mulae of Sect. 2, at Kéa 0 is:

$(0)- (Ma Mo +B2)(MgMg +P.2)- PL (Ma ~Ma)(Mg-Me)
( )' S [(M:"‘E_")(M:*ﬁ_a)(Mé + Ez)(M'sz + Ea)]%

(17)
<P (My ) by (MZ) dF,
where
)
) m2 + Py
Ma= My* Mo, Mg=MytM(i-), Ms: Dﬁu(‘l“a-;) ’

2 ma+ pe mi+ 7
M m, Mos: Mg ms*MoU x), Mo = ;P‘L + 15,;&

g

o 1. PO S A
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The K-meson charge radii defined by the coefficients at R’f in the
~ight-hand side of relation (1) are aiven by the formulae:

2 _2 -~
'zK_z-s—J( =ml.|)mg'm3)+ J(ma Mg, Mg= m”)i

(18)
i~
Zie"'s"‘*( =My, Mpg=Mg)+ g '*(ma Mg, Mg =Mgy),
where
3= gx ¢K (Mo)d'r
3 a?’) 8}0) x
¥- 'é Rq Rg B(1-x) pZ, (19)

3c2+(1-x)2 2 P P
TS [ Mx' x(i )]

The numerical calculations show that at the fixed valve of the strance
quark mass Mg the functional dependence of the considered quantities on
-Pus is such that with increasing Saus the Jex coupling constant
grows, whereas the quantities F(K’“" — Ko ¥) ., %k- and l ‘Z \
fall off. Here it turns out that for the values of Mg 1in the range
0.32 - 0,42 GeV, there is possible a good description of data on these quan-
tities at the same value of Pus . Before giving final numerical results.
pay attention at the following. The theoretical values of the widths of the
K""}W and K—Jt eV decays depend on the Cabibbo anqle which
usually is found from the leptonic decays of the baryons. As an araqument in

favour of this, there is takan the fact that the SU(3)-symmetry breaking is

12




not large in relative values of the baryon masses. contrary to meson ones.
However, in the determination of €. from the leptonic decays of barvons,
there {s an essential uncertainty (see, e.g. [23,24] ) connected with various
assumptions on the SU{3)-symmetry brcaking and with the absence of experi-
mental information about the dependence of these decays formfactors upon the
leptonic pair invariant mass. In this connection, we'd 1ike to note that the
use of the relativistic quark model enables one to calculate the amplitude
f(0) ; hence the value of sin 6 can be found from the data on the
K—=%eVv decays whose formfactors are known well from experiment. The
nunerical estimates of the 5—(0) amplitude show that despite the great
difference in masses of strange and nonstrange quarks, 1ts deviation “-om
the value obtained in the 1imit of exact SU(3)-symmetry is insignificant,
nanely  § (0) = 0.98. Using the data on both K'-—=xey and K, —~&'ev

reactions, we obtain:
sin ©c =0.221 + 0.002. (20)

The experimental value of fn 1isted 1n the Table corresponds to this
value of sin Gc . If we fix up the strange quark mass as 0.37 GeV, then
this value of f,  comes out at the following values of the Mg and Pyg

parameters:
ms = 0,37 GeV , Pus = 0,6 GeV . (21)

The quantitfes r(K*+’°-> K+'°X) . - and '320 obtatned with
these parameters are listed in the Table and agree well with experiment.  As
mentioned above, a good consistent description of the data on strange meson:
is possible also at other values of Mg 1in the range 0.32 - 0.42 GeV. For
example, the obtained at '

13
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Mg = 0.4 GeV , Pus' 0.61 GeV (21')

values of observables which are given 1ﬁ the Table in brackets are in good
agreement with experiment.

Consider now the.mesons composed of strange quarks, experimental data on
which are: f,g = (77.3 £ 1.8) MeV and [ (@--ny) = (54.9 + 4.2) kev [21],.
To describe these quantities, we use formulae (13 b,c) with the replacements
fg"%fy » Mu= Ms > B~ Pss 2 FJox ™ Gy Eagq !
where Hrl 1s the admixture of strange quarks in n . The experimental

value of f'f comes out at
P55= (0.52 - 0,55) Gev (22)

for both values of the strange quark mass Mg= 0.37 and 0.4 GeV. Here

it turns out that in order to describe the experimental value of (Y- nY¥) r

the strange quark admixture in 1 mst be H'l = 0.55 £+ 0.03 for
Mg=0.37 GeV and  Yp=0.57£0.03 for Mg= 0.4 GeV, These

values of ‘JrL agree with the values of the mixing angle GP = -19°

( Y ~0.58) from Ref. [27]and  6p=-23° [21] ( Y n = 0.63) ob-

tained from the mass formulae when using the 1inear mass operator.
4, Axial and Tensor Mesons.

In this section we'll consider the radiative decays of the P-wave mesons.
These are axial mesons 1%~ ( g1 (1235), h,(1190), h: y Kig ) and
1™ (ay (1270), f, (1285), f, (1420), Kqg ) as well as tensor me-
sons 2% ( @,(1230), f,(1270), §, (1525), K3(1430) ). So lomg as

the radiative decays of mesons are most convenient to study experimentally

in the JT- and K-meson scattering on nuclei with the use of the Primakoff

14




effect, we shall consider only the radiative decays with the - and K-
mesons production. For this reason, we do not consider the scalar mesons.

Write down the Lorentz-covariant expressions for the transitfon currents
of interest 1n the form:

) (a)

<P N =0| %715 RA> = eg (v PR-BV TG, ()

<O;P;J\'=0| I?. P,A>= J-g G}g,;quN,Pc ng':fp7 (24)
where \9,“) . V;:c, wd Y " are the wave functions of the axial
(A), tensor (T) and pseudoscalar (P) mesons, and coupling constants 93,1’
are comnected with the widths of the corresponding decays by the relation
(142). Calculating these coupling constants within the relativistic quark
model fn accordapce with (1), for the QH qz bound states we obtatn:

-F;a
=(Qg + —_— me)dr, (25)
21'0-- (Qq" q(h)g ap‘i’ o a- Q!) ¢P(Mo) ¢ﬂ( )

Gyee=V2 [Q%31(a=%i5=92)'39291(“=% ;5’91)] ) (26)

(©) © .
go={my = 5e) =% 2w o e

Note that while calculating coupling constants {25) and (26) we consi-
dered the relatfon (1) at A =1 and A - 0, the coupling constants

15
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. In calculation of

(25), (26) being determined by the coefficients at Ky
at

transition amplitude, we considered the relation (1)

the TPy
A=2 and A =0. Such a choice of A 1s due to the fact that
L)) () .
V, and Vo should contain only transverse comnorents ( u,V,y' =

M
= 1, 2) which are independent of the meson mass. The longitudinal comoonents
V‘J y/ lead in relation (1) to ambiguity caused by the difference

Vu and

between the meson mass Mg ¢ and Mo , and therefore are not consider-
ed by us. Using the relation (1) at A =2 and .7\' =0 and calculating
the coefficients at K; , we find:

9y = Qg,3,(2°9,,8=92) ~8q,9,(a% G, 8=9,), (27)
where
E,+E.t+E
958 TRLRe . Pp (M) &r(Mi)dr,
E,= G[Px(an b ”-8"as") + Py(as’8” 87017,
E,= Pe (qg) (eo) . th:) :)_Bou) ag:) _B;o) aau)) .
(27°)
+ Py (o 8"+ ag 8 - 87ay -8 a®,
© !
Ey=aPy[Pe(8 -ai”)+Pylas ~&)], :;,
Pz Go  bo :
o[ c e ;
EP%%“ T Ra Rg
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The numerical calculations of coupling constants (25)-(27) show that if
the parameters Puu in the S- and P-wave mesons are treated as the same,
then the experimental values of the 51"' Ty , OQ1—~JY and
a, - f!TK decay widths are described well. With increasina Puu in the
axial and tensor mesons, these widths drastically decrease and already at

Puu = 0.6 GeV noticeably disagree with the experiment. At a slight de-
crease in parameter 9‘“ in the P-wave mesons ( Puu = 0,4 GeV), the
agreement with experiment is somewhat improved. At a larger decrease in Puu s
~he widths of considered decays fall off again and at Puu = 0.3 feV
come to disagreement with experiment. In order not to introduce a new
parameter Quu » we have imitated its slight decrease in the axial and
tensor mesons by the replacement ¢8,T (M%) - ¢9,T (M%)/Mo
and have glven in the Table our res.lts for the decay wistﬁs of these me-
sons with the saue puu and Pus as Tn the pseudoscalar and vector me-
sons. In the Table, we have iisted also our predictions for K1(1280)->K3
anc K1(1400)—’-KK decay widths. Note that the physical states

K4(1280) and K1(1400) are obtained by mixing the
states Kyq and Kyg from the nonets 1** and 1% K,(1280) =
= Kigeosy + Kyg sinyg . K, (1400) = ~Ksgsiny + Kipcos y

For the mixing angle we have taken the value Y = 33% from Ref. (28] .

Conclusion.

The application of the quark model to the meson radiative decays usually
reduces to the consideration of the magnetic-dinole transitions of the
S-wave mesons in the framework of various schemes of the SU{3)-symmetry and

weig rule breaking (see, e.g. Refs. [27,29,30] ). This refers also to the

bag models (see, e.g. [31] ). The implication of the relativistie quark

EEEE
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model to the description of mesons enables one to consider a wider range of
observables within a unique approach. Within this model, we have considered
a possibility of self—consistent.descrjption of charge radii, radiative and
leptonic transitions of the S- and P-wave mesons. Here we obtained a good
description of available experimental data under assumption that the SU(6)-
symmetry is broken only in quark masses (My= Mg # Mg ) and in their
mean square momenta, and 1t turned out sufficient to treat the fatters as
dependent only on the quark content of mesons.

Note, that the description of the considered observables was carried out
within the quark model also in Ref. [32] . In that work the model parameters
are found from the meson mass spectrum description performed with account of
relativistic effects and with the use of one-gluon-exchange-plus-1inear-
~confinement potential. To find the parameters, also the data on [(p—J1Y)},
l'(q,z——ltx) and lg are used. Further on, with these parameters there
were predicted the meson decay widths, in calculation of which the methods
close to those of  the nonrelativistic quark_mode1 were applied. Here it
turns -out that the predicted values of fz , f F(R** — K+3) and
F(6y—3Y) exceed experimental data by 35-60 %, while the value of
the co-*-SIg decay width is essentially less than experimental one. Pre-
dictions for the quantities fj’ » (K"K ), I’(Ka (1430)*!(5) k-
and WbKo agree with experiment.

Thus, our obtained good description of experimental data on low-erergy

characteristics of mesons is based on the account of relativistic effects

_which is carried out within the constituent quark relativistic medel formu-

lated in Refs. [11-15] . The account of these effects plays an essential
role in the results obtained and enzbles one to obtain a self-consistent
description of considered quantities,

It 15 interesting to note that the use of the relativistic quark model

W




aliowed us to calculate the amplitude of the K— TeV  transition, this
being impossible in the nonrelativistic Me1. it taking into account the
difference of masses of strange and nonstrange quarks and the - and K-
mesons. It turned out that irrespectiive of the great difference in masses of
strange and nonstrange quarks, the SU(3)-symmetry prediction for this ampli-
tude 1s practically not broken. The calculation of the amplitude of the
K—=%&evY  transition enabled us to fird the Cabibbo angle for constitu-
ent quarks from the data on the K*—mcev  and KL"'.‘Tl‘*eV decays,

whose formfactors are measured experimentally with h‘igh precisfion.

19
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Table

Quantity OQur results Experiment
_{x , MeV 93" 93
fe , MeV 155" 156 + 4 [21]
0.663 + 0.023 [9]
Tx , F 0.67
. 0.657 + 0.012 (10]
853 + 75  (21]
M- ay) , keV 765
785 + 92 (22]
fx , MeV 113" {116) 113
C(K*°—K°Y)  , kev 125 (117) 116.5 + 9,9 [7]
C**—KrY) kev 54 (57) 51+5 [6]
K y F 0.58 (0.58) 0.53 + 0,05 [4]
0 2 005 (005 0.08 + 0.05 [25]
2 -0.05 (-0.

K® » F -0.054 +'0,026 [26]
r(e;—aty) . kev 275 230+ 60 [1]
Fof—aty) ., kev 323 640 + 246 [2]

t t
Ff@a; —a-y) , -keV 324 295 + 60 [8]
F(K3 (1430)=K"y) , kev 141 238 £ 50 [21]
#0 . -

F(K, (1430)~K°)) . kev 2
F(Ky (1280) = K*Y) , ke 2
F(K (1280) ~ K°y) , keV 175 )
F(K{ (1400)~K*y) . kev 495
(K3 (1400)—>K°¥) . kev 538
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Note to Table. Quantities labelled by asterisks are taken by us as 1nput

ones to find the model parameters. The other quartities are calculated with

these values of parameters. Predictions for the Ky (1280) — Ky and
K1(1400)-—I<x. decays are obtained at a 33° mixing angle. The results

— i ,——

for f, and widths of the PNy , @w—=ny , 1 =0y .

Q'-——Cox, h, (1190)~ %Yy s hy=— @Y decays are not 1isted

in the Table, since they can be simply obtained from the given quantities

with account of isotopic factors, phase spaces and admixture of nonstrange

ks 1 N L he , hy LT !
quarks in 1 n ' h, he fi'z Y  decays violating

C-parity conservation are forbidden.
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