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ABSTRACT. -

Radiative decays of tensor and axial mesons are considered in the framework of a previou-
sly proposed scheme, where the basic currents of SU(4) are dominated by vector mesons and ex
hibit & quark structure asymptotically. Agreement is found with previous SU(3) estimates. The
decay rates for ¥'-—> v, , also agree with experiments and non-relativistic estimates. Conver
sely the ZL 9 - yJ/v widths have been found smaller by about a factor of two than those obtai-
ned in the n,r, bound state picture, Our results are also compared with those previously obtai-
ned for the ¥, meson.

1, - INTRODUCTION, -

The radiative transitions from J/¥ and ' revea].(l) five C=+1 states, whichis justthe spectrum
expected for the ¢C bound system, namely two pseudoscalars 17, and 7;;: and three L = 1 states,
JF = ot, 1+, ot (hereafter referred as the X states). However the comparison of experimental da
ta with theoretical estimates for the radiative and hadronic widths in charmonium(?) causes vari-
ous difficulties(s). The identification of the X(2.83) and PC(S. 45) as n, and 7! is particularly
troublesome for the very suppressed M1 transition J/¥ - ¥ (Fexp(J/wancy),(4)/Tth(J/w-?'r)Cy)<

< ihilati . . {(2) +
< 0. 1), the two photon annihilation N> VY (Brexp( ‘FC"')}'Y> /Brth(nc._;.y}') > 572.5) and the

short distance Q. C.D. prediction for J'(#%! - all). For the BPJ gstates the situation is rather
good for the radiative transitions(4) Y' y)L'J, but less satisfactory for the hadronic widths(S),
whose absolute magnitudes however cannot be deduced directly from the experiments but have to
be extracted from the poorly known branching ratios(G) B(y' }'XJ - yyJ/v¥) and rely on the
theoretical estimates for the transitions ZJ - yJ/¥. Very recent data(7) however suggest very
large fractions (~ 50%) for the decays Ay -» Y, in disagreement with charmonium expectations.

In a previous series of papers(8’ 9,10) we have proposed a new scheme for the radiative de-
cays of the old and new mesons, where the basic currents of SU(4) are dominated by vector me-

sons with appropriate quantum numbers and exhibit a quark structure asymptotically. A dual type



By function is used as a realistic vertex, with suitable analiticity properties in q? and qz , to ex
trapolate smoothly the asymptotics of the quark model down to the point qi’ 9 % 0, where it is
further constrained by low energy theorems. The model gives very good predictions for SU(3)
pseudoscalar meson decays(S), including those for which the guark model by itself fails. In addi
tion the suppression mechanism operating in the decays ¢-»77 and KX ky is of the right strength
to produce for the %, meson considerably smaller widths than obtained in the non-relativistic
bound-~state picture. The results for SU(3) scalar mesons decays(g) also agree with previous esti
mates based on FESR,whereasthe radiative widths for the 10(3.4-1) meson are predicted about a
factor of two smaller than non relativistic calculations, in closer agreement with experiments.

In the present paper we apply the same scheme to study the radiative decays of tensor and
axial-vector mesons, namely T —= yy, V-=>T(A)y and T(A) #V7?, having particularly in mind,
at the light of the above discussion, the case T = X, and A= X4. In absence of low energy theo
rems, as in the previous treatment of scalar and pseudoscalar mesons, we use various sum ru-
les for both real and virtual photons for constraining the vertex functions and implementing the
appropriate large q2 behaviour implied by the quark current algebra,

The results for SU(3) decays T -»yy agree with previous estimates based on FESR(li), as
for the scalar case, and with Renner's results(12) in the framework of tensor meson dominance.
On the other hand the radiative transitions involving the Xkl, o mesons agree with non-relativistic
calculations(4)

and with experiments as far as the decays 9'-> rZ% are concerned. Converse-

ly our estimates for xl, ad yJ/¥ are smaller by about a factor ofl't’wzo than those feund in the n. r.
bound state picture. The relative ratiog of T‘(ZJ-? y¢) (J=0,1,2) however are consistent with
the simple E1 transition rule F(XJ—) YY) o= kjﬁ.
The paper is organized as follows. In section 2 we define the vertex functions and fix our
‘notations. The complete analysis of bolth SU(3) and X states is worked out in sections 3 and 4

for tensors and axial-vectors respectively. Section 5 containsg our conclusions.

2, - KINEMATICS AND NOTATIONS. -
The vertex function Tslv(ql, q2) for a (virtual) photon pair going into a moson M of positive

charge conjugation is given by
Ty (9 0y) =i/ d xe T KMEP)| TIN5 I7(-3)]] 0, (2.1)

where Q = %—(qz— ql) and P = (q1+ q2). Other kinematical variables used are » = PQ and £= v/QZ.
The various helicity amplitudes are then defined as

A1dg wy A Ao

= . r = + !
Ty (A ag) = Typlag.ap) e (a)e Hag, 4y 5 = =,0 (2.2)

&
Y 1,2

and the known invariance principles can be used to reduce the number of the independent ones.

For later purpose we also define the absorptive part of the forward (c11= dgs Gy~ q4) current-cur



rent scattering amplitude as

VA 1 S 1 /.4 4
wh Mql)qz) 5 2(@2m 07(q +q,-P )Tgv(ql,qz)Tﬁo (qy.4,) = :1;/d xd yd4z-
n 3
- ] (2.3)
-={{a,-q )x-y)+(q,+q, )z - -
2 2 - - Vi
Do 2 1 1 <O‘TLJ l(32‘—)J"(.-;5)Jler“(g-+z)J”(.22’-+z)]}o>.

Asg already stated in the introduction the large Q2 behaviour implied by the quark current

algebra will be used to constrain our dual-type veritices. Then the light cone expansion of the ti

me order product of two electromagnetic currents 15(13)

ABE )] - (39 (X Xy _ g0 (X X7 |

.r[_JM(2)Jw(-2)] -{SWW[_JQZ(Z, AREA 2,2)]

. (2.4)
AT TS PUR AT S 31 S I

h ptgvc’__ Q? 2’72 ‘Q?’ "2 27 dx, i ’
where s =g g +g g g g and g D (%) = L x i J(S)a(X £) are bilo
> Suove " o - — . 5 "5/ ¢ o

Ho ueSvo noc gy uveeo 0xg 2n21 (Xz_is)z Q2 2 2

cal vector and axial-vector currents given in the free quark model by
X Xy _ = X, g0 2 X
2,-5) q(2)7(75)Q q(—z) s

and the usual currents are the local limits of the bilocal operators. The insertion of (2.4) in (2,1)
will then lead to the asymptotic behaviour of the resonance form factors, as discussed below for
the various cases of mnterest.

For a meson M of masse 1‘11 and spin J decaying into two photons we use the notation

i 1 M2 P S
. S M . . - o . .
(M= 7yy) 37D lsnm ' T + ]"l ), (T+-' _F+_ 0). We also define the coupling
P2 S 2 T 2 ‘
constants as F++ = my gPH'/Z, T++ El gS y‘ymS’ F+f = gy }'+}'-17mT for scalar, pseudoscalar and

tensor mesons respectively,

3. - TENSOR MESONS, -

2
There are five independent helicity amplitudes describing the vertex y(ql)‘y(qg) T. The com

) 2
plete kinematics is worked out in detail in ref. (14)(*’. In terms of the form factors F (q1 q2

Aal,
: i )

(i

=1,..,5) we have :

(%) - We use the same set of mvamant amplltudes Bi}w(i#l, ..,5). The factor (QaQBEz } in BHY
is substituted by (q s q /]__q1 1 After correcting some trivial misprints in the Appen
dix of ref. (14), the fm r'e Jresentatlon of the helicity amplitudes is given in our eq. (3.1).
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(3.1)
+0 %
Sl w2, 1y )[(—v-Qz)v'F +(v-2m))F ] ,
2
o+ _5 ~ N
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i > 4 . 2 4 2 51
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in the case of real photons the two surviving amplitudes T++ and T*" have been shown(M’ 15)
from various sum rules to satisfy the inequality (for SU(3) mesons)
+,+‘ 2

S (3.2)

namely tensor mesons couple mainly to two photons of opposite helicity. This can be simply test-
ed by looking at the & angular distribution in the process Yy-» T qsm.

Furthermore, the couplings of tengor mesons to two photons can be related to the photonic
decays of all other scalar and pseudoscalar mesons. More explicitly the following sum rule has

been derived by various authors(IG’ 17) for Y ¢ =-» hadrons

/_d;”- [0, -0, _]-0. (3.3)

The saturation of eq. (3.3) with low lying SU(3) resonances of JP‘—' 0, O+ and 2+ leads then to the

relation
r®-»vy) r(s=yy) TAT =y y.) T(T—»vy,7)
3 = + 3 53— 1 x5 3 e (3.4)
P m, S m, T m, T m,

2 2 )
Using the quark model relations 2 =4 s S8 T
e the d oS 2 8pyy T “Eayy £%svy



.5 .

2
= Zig gf},v, where ¢ and fo are the scalar and tensor SU(3) singlets respectively, and f is the
i

physical f-meson, eq. (3.4) can be rewritten

4 . gm}’!z + 6|g6yy‘2 + Glgfo Y+}’+‘2 ~ g |gfoy+_/_‘2 , (3.5)
which also reinforces eq. (3.2). The chiral result g”)’}’? gayy’ obtained in ref. (9), leads finally
to

10Igﬂy7|2 * G[gfoy+y+i2 ® 6‘g1?02+y_l (3.6

(8,9)

In contrast to the previously disciussed caseg of sealar and pseudoscalar mesons, where
the canonical trace anomaly of the energy momentum tensor and the PCAC triangle anomaly re-
spectively, were used to constrain the vertex function at q?I' = q; = 0, there isn't a similar low e-
nergy theorem for tensor mesons. We will then use eq. (3.6) as normalization condition for mass
shell photons. As discussed below, our final solution for the various form factors appearing in
eqs. (3.1) will also satisfy a duality relation for large virtual photon masses (see eq. (3.21)).

Let us consider now the large Q2 behaviour of the helicity amplitudes (3.1). Inserting the
light cone expansion (2.4) in eq. (2.1), with M = fo’ the leading contributions come from the Suovo
part, The expansion of the bilocals near x = 0 gives
g (X x) a

X Xy (-%
o Q2 2 2 Q2 2

0o

. 00
o> 21xQ<fo(P)|QQ2(O)|O> , (3.7)

where in the quark model:

¢ i
0?9 = 33ax 70 Q%00 . (3.8)
Q q
s o . . 0 2 ,00 o, - . 3%
Extracting from 6 2(x) the singlet piece (9 PR 0°") and defining gfol090(0)|0> =1im e@o/yfo
we get from (3.7)
6 X X g X X 4 'rn3 %00
£ = L2y - R S v 2
\fO)JQ2<2, 37 T0at 5 0> Y g e (3.9)

A factor of three has been included to account for colour. Then a rather long calculation leads, in

the large Q2 limit, to

o8
2 2
TEa,.q,) > o —m—{ = & (3.10)
0 s, L VB m Q

Notice that the x % 0 expansion corresponds to the limit § = 1I/Q2 fixed and then & —» 0. By pro

jecting out eq. (3.10) on the various helicity states we finally obtain for the SU(3) singlet fo :



ot 161 2 m (3.11a)
316 e,
. 3
7t 81 . m (3.11b)
3y o2
f
o
+ 8 i 2
T O == §-—-——-—m-—-§-— , (3.11¢)
312 Y
+ -81i m2
TO — 281 — (3.11d)
3y 2 -
161 m3
TO0_5 _ 7% —— . {3.11e)
3¥6 }‘f q1 a;

This result shows explicitly that only the T++ amplitude gurvive in the scaling limit, as also
found(14) for the scalar, pseudoscalar and axial mesons (see section 4). Furthermore, the same
results holds(18) in the quark parton model (box diagram), suggesting a deeper connection bet-
ween these two approaches. Indeed, a duality sum rule connecting in the scaling limit the reso-
nance terms to the quark charges has been recently considered in ref. (17).

From egs. (3.2) and (3.11) it follows the completely opposite role played by the T+ and T~
amplitudes in the case of real and virtual yy scattering, as already emphasized in ref. (14). Com
paring egs. (3.11) with the asymptotic behavicur of eqgs. (3.1) in the same limit ( £ = v/ Q2 fixed,

then & -» 0) the following relation is found among the various form factors

1’n2 F r 1
Fl"’ —-—7 F , FZ’V —*5‘ N FS’V _"2— R F4"' "“—2—'2—F 5 F5f" - ——-—2— ¥ , (312)
4Q m Q m Q 4Q
with
m3 1 . .
Py Som 1 (3.13)
3y Q4 ]

2 .
Furthermore the solution (3.12), assumed valid for all q1 9 is consistent with the inequality (3.2)
’ - +
and leads also to the right k3 dependence for the radiative transitions 1 &2 2 y. In fact, from
2
egs. (3.1) and (3.12) we get at a4y 5= 0
+ .-

+ 1 QZF , : T = (;32}3‘ , (3.14)

Y T vy

to be compared with (3.2).



As a specific form for F(q?, qg) we will use inthe followingthe dual vertexintroduced in the
previous treatments of pseudoscalar and scalar meson decays, which describes very succesfully

the radiative decays of both the old and new mesons, We have

2 2 £ 2 2, I~ 2 . 2 .
Flaf o)) = k3,1 -a@d), 7y 1- el g - 1B [1-ata]). 7B [1-a(a))r ]

(3.15)

2 2 2 2, .
3F2[1-a(q1), 1-a(q2), 2y-8:1+7-alq)), 1+)’—a(q2), 1] s

1
where a(q? 2) are the vector meson Regge trajectories, § and y are two fixed parameters and k
is a no‘rmalliz;ation constant. In more detail B controls the leading power behaviour in the large
Q2 limit, i. e. F(q?, q;‘) —» (l/Qz)B, while y gives the q2 dependence of the transition form fac
tors, namely (011 - mn)F(qi, qg) —> (1/q§)y. In the case of pseudoscalar and scalar mesons we
found (8 9) =1, vy=3/2 and B=2, 7=5/2 respectively.

From eq. (3.13) it follows: B = 2. Furthermore the value ?= 5/2, inh exact analogy with the
scalar case, leads to good agreement with previous estimates of J'(f =» ¥¥), and gives as well a

nice description of the transitions involving the new X, mesons. From the large Q2 behaviour of

(3.15) and comparing with (3.13) we get(x)
S R A -
k= -5-(3)"a m(yf), (3.186)
o
2 :
and (a'm”~ ¥ 3/2)
++ 1 4
Tyy = —~v:,~ Tyy = 8(m/1yfo), (3.17)
Inserting (3.17) in (3.6) we finally obtain
2
2
Y
o . 8 1y e (3.18)
4w 2 2 4 ’ ’

m 5 gﬂo‘ Y?

25 2

which, for the physical f meson (g?}'y =51 gf vy ), leads to
o
.. m
L7003 o
Tt—yy) = 36( mﬂ_) I'(m-»yy) » 12.8 keV . (3.19)

The resulte (3.18-3.19) agree with those found by Renneruz) in the framework of tensor meson
dominance. Eq. (3.19) is also consistent with previous estimates(l-l) based on FESR.
A rather interesting consequence of eq. (3.18) is obtained comparing the scaling limit of the

leading helicity amplitudes for tensor and scalar mesons. In the latter case one obtains(g’ 10}

(%) - See ref. (9) for a discussion on the limiting procedure for (3.15).



++ 8 L2
Ty = 3l . (3.20)
9
which compared with eqs. (3.11a- 3.18), gives (f = fﬂ;( >)
o -+
T(7 = Tfo . (3.21)

This result, together with the previous observation that s-channel resonance contributions tovir
tual photon-photon scattering survive in the scaling limit for those helicity amplitudes which also
scale in quark parton model (box diagram), strongly suggest a kind of duality between the light co
ne algebra and resonance saturation. This has been discussed in detail in ref. (17) for the case of
scalar and pseudoscalar mesons. Eq.(3.21) and the following (4.4) suggest the duality relation to
work at a rather local level, the various resonances averaging the two scaling functions of the
parton model which, as well known, are proportionalto the fourth power of the quark charges.
We would like to digcuss now the radiative transitions involving the new cc 12(3.55) me-
son. In particular we will be concerned with the ¥'-» ]'12 and 1, —> yJ/¥ decays. The know
ledge of the absolute magnitude is quite important, as already said in the introduction, for ex-
tracting the total X5 width from the cascade decays ¢'—> 7%y —> yyJ/¥ and the comparison

(9) decay rates

with charmonium predictions. In the case of the scalar Z5(3.41) we have found
smaller by a factor of about three than those obtained in the non-relativistic calculations of Eich
ter et al.(4). In the present case, as well as for the l1(3.51) discussed below, we find agreement
for ' — )'XJ, whereas a reduction factor isg obtained for ZJ -» y1, similar to the one occuring
for the X, meson.

In complete analogy with the SU(3) case, the various form factors are related by eqs. (3.12-
3.13), with F(q?, q;) (eq. 3.15) dominated now by the @ family (aw(O) ¥ 3/2, 1/0% 4 Ge'V2),
Using the same values f=2 and 7= 5/2 the overall normalization is fixed by imposing in the
scaling limit

T;; - T;+ , (3.22)
o
as found in ed. (3.21) for the SU(3) case. Because of the rather small contribution of the charrm
sector to the sum rule (3.3) there is no reason for having eq. (3.4) satisfied by cC states alone.

Therefore eq. (3.22) appears t6 be the only way to fix the relative normalization within the c¢ fa-

mily. From the results of ref. (9),

2
N 2 1_2 2 2
= - . 4+ = - - .
Txo(ql,qz) 1zm2 2Q 4mxok k Bgll-alq), v.7, 1-alq,), B) (3.23)
%o
where k_ = l<§)3a,2m2f we find for the normalization constant kﬁi ko appearing in (3.15)
o '3 %ypTyrz v 2 ng .
—_ m
Ve A2 2
SR LA 3.24
ky 5 (o) k. ( )

%o



For the two photon annihilation of the. X5 meson we obtain

+- ++ : A
.0, 0 = V6|T. (0,0)] = =— —=)"|T o,ol, 3.25
| T7,0.0] = BT 0] = =) T, 0.0 (3.25)
and therefore
m
17 A2 7 ~
F(Zz ~»yy) = 5 gg(—g{;—) r(xo"’ y?) ¥ 0.1keV, (3.286)

o]

where the previous estimate(g) 1"(7(0—=> yy) Y 2.1 keV has been used. Notice that, as in the case
+-
of the f meson, the main contribution comes from the helicity amplitude TX , in contrast to the
2

X meson,

o
Ag far as the y' — )’).’2 trarisition is concerned the set of relations (3.12) is such to acco-

unt for the right dependence on the photon energy k.},.‘ We find

(m2 m2 ) k
—_ —_+ -- ‘ T X
VGIT; E 72| 15° ] 1,0 |® (1+m? jm) ) — 2 T++'(—2-) , (3.27)
) 2 Xz Y 2 (rnZ ~n12 ) lo kO
Lo 2
where next to leading terms in (k.},‘/mx.) (i=0,2) have been neglected. Finally
i M
k
N Y2 3 ,
T(w'=y2,) ® 10 (=) " T{y'—y) , (3.28)
< o
o
and,using I'(¥' - }'7(0) ¥ 11 keV(g),
row'— }'xz) Y 16 keV | (3.29)

This result leads to Br(y' - )’Xz) > 0, 07, in excellent agreement with the experimental Value(s’ 7)

(0.08 ¥ 0.03). For comparisoh the non relativistic calculationis by Eichten et al.(4) give

Br(y' = ¥%,) ¥ 0,045, Furthermore eq. (3.28) differs by only a factor of two from the simple E1
y (19)

transitions formula for y'—> )’XJ

I (E1) o= (27 + Dk (3.30)
J 75
The transition rate for Xo > vYJ/vy is obtained similarly. One gets eq. (3.27) again
(mw'"—i- mw) and finally
k
o 72 3 )
I(xy-> YI/Y) ¥ 1.5 () F(xo».> YI/vy o, (3.31)
Y

[¢]

and using the result(? IX > r3/¥) ¥ 30 keV,
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(2, =>7J3/¥) ¥ 130 keV . (3.32)

For comparison the E1 transition formula for XJ ~» yy reads

3

7 (3.33)

FJ (E1) o< k
in rather good agreement with (3.31). The absolute rate however differs from the value
.T (7(2 => yJ/¥) * 300 keV found in the non-relativistic calculation of ref. (4).
To summarize, our analysis of tensor meson decays gives a fairly good description of both
SU(3) and cC mesons in agreement with earlier results for f-» Y7 and consistently with the sim

ple E1 transition formulae for ' (y)&2 Ag7.

4, - AXTAL-VECTOR MESONS. -

Then are three independent helicity amplitudes in the coupling of 1** mesons to two virtual

photons. Defining the invariant amplitude as(14)

x %
q,¢ An€ 1
wv_ .m "1 2 uvoo F (a2 o) 4+ LIPS Xy
T i (qlP + q——~—2P )€ Uy g4t 14y ) + 11 (P Q7 - (Qqy)P T |
(4.1)
L Q0T * 2 2 .‘ w Wy veor ¥, 2 2
¢ P@Qaesz(ql’‘32”1{(?‘11)62 -(Qq))P Jls Fo Qpep Falay. ay)
the helicity amplitudes are then given by
2 2 2
-+ - 2 2
T om e p () (4.2a)
2 4 17717 %2
v -m’/4
+0 1 2 rn2 2 2.2 2 2
T = == (v+Q ) (v -mQ7) Fylay, q,) , (4.2b)
[- o2
V-
o+ 1 2 m?. 2 2.2 2 2. ,
T = == (- v+Q T+ =) (v -m Q) F ,lq].q,) . (4.2¢)
q2 4 3717 2
i

The amplitude Tt correctly vanishes for q? = q; = 0, and is related to the analogous amplitude
for pseudoscalars into two photons. The scaling properties are also smaller, namely TX; and
++

TPS both scale, the leading common behaviour coming from the gy@va part of the light cone ex

pansion (2.4). The same techniques used previously in the tensor case give in fact the A4 meson

++ ™
T ~—= 2 § -—f--—- R (4.3)

A
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where f, is defined as ¢ LAy !J '0 > = e m /f . Recalling the similar result one obtains(10)
for the plon i, e. T;— ~» 2Efn, the combmedl Wemberg sum rule m /f +f Z/fg and KSFR
relation m‘ 2f 2 lead to
0 Q
++ ++
T TA1 ; (4.4)

in.the secaling limit. This result is quite similar to eq, (3.21) and, as discussed in the previous
section, supports a duality connection between light cone algebra and resonance saturation for vir
tual y-y scattering.

From Pq (4.4) one is naturally led to identify the form factor F (ql, qz) appearing in (4.2a)

with F (ql, qz) as given in ref. (8), with the obvious substitution fﬂ—> mA/f Similarly, in the

A
case of the 2,(3.51) meson, the amplitude T is related to the corresponding one for the 7
meson,

+0

The other two amplitudes T - and T° have been studied similarly in the light cone limit.

The situation however is slightly more complicated for the fact that T0 and TO* get contribu-

tions also from the Suove part of the light cone expansion of T(JJ) (eq.2.4). One finds in fact
m ¢
o+ 1 A 1 2
T = 5 - == § g,(0), {4.5)

ol-d A g

where g, (0) is defined as < {A(p) II_ 0 Q2 "/)ZE - / :H axBeVgA(O), and

OQZ X ~ O aaBy

similarly for TO%,
2

The above results lead to a two-component structure for the form factors F2 S(qi, qz) in

nd

eqgs. (4.2) correspondingly to the ¢ components in the asymptotic expansion (2.4).

and s
uovo ugve
The former can be related then to Fl(ql’ q'z) through eqgs. (4.3) and (4.5), with the usual smooth-
ness assumption in q? o while the unknown quantity gA(O) on the contrary makes the normaliza
tion of the latter component undertermined,

In practice for the only case of interest, namely the radiative transitions involving the
11(3. 51) state, an estimate can be obtained in the spirit of local duality by demanding asymptoti
cally :

to +0 \
(T )1++ ~ (T )2++ . (4.86)
§2-1

Then we obtain for the decays involving the Xl meson

+o
kT (’Qp' —> ,x]) ' ~ 2(}n2u,| _ m%q) (4.7)
|T++(1.U""> ra) l (m?;p,—mio)

and similarly
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! 2
|T+O(x > 7"1))1 (mzx - My, )
1 1 v
o S S R T (4.8)
[T = v | (myy - my)
These results finally lead to
~ Ky; 3
rw =) ¥ 4lg—)" T(¥'— X)L (4.9)
Yo °
and
Ky1 3
I’(Xl"" YY) ¥ 1.4(r-) I'ix - rv), (4.10)
Yo ©

in fair agreement with the non relativistic E1 transition formulae (3.30) and (3.33). The absolute
magnitude of (4,10) is however a factor of two smaller than the non relativistic cal(:ulatiorl(4), as

for the case of the 7, meson, when one previous estimate for the Y decay is taken into account.

We obtain in fact from egs, (4.9 - 4.10) and from ref. (9)

B(y' > }’l'l) ~ 0.06 ,
’ (4.11)

I‘(Xl'-9 yy) ¥ 100 keV

to be compared with the experimental 1:'ati0(6’ 7

By —» }’Xl) = (0. 09 To. 03) and the non-relati-
vistic results by Eichten et al.(4) B(y!—> V}fl) 0. 05 and I’()(1 = yP) - 230 keV,

Notice that both T'" and the ng VO component™" of TTO give negligeable contributions to
the above transitions. This comes about for to the correlation between T;; and T7|7-+ and the cor

(8)

responding weak decay %' —» 70, , together with the much smaller phase space available in

the reaction ¥'-+> 7Y%y compared with %' -> /P

5. - CONCLUSIONS. -

We have considered in the present paper the radiative decays of tensor and axial mesons,
along the same lines of a previous treatment of pseudoscalar and scalar meson decays. The
asymptotics of the quark current algebra is implemented by various sum rules for real and vir-
tual photons to constrain the dual meson-photon-photon vertices. Our result for I'(f ~»77)
agrees with previous FESR estimates. The transition rates obtained for Y' — yll o agree with
experiments and with non relativistic estimates, while those for 7(1 5 > yJ [ ar'e, smaller by a
factor of two. The relative ratios T(XJ-—F' Y %) however, are consisltent with the simple E1 tran
gition rule.

Considering also our previous regults for pseudoscalar and gcalar particles, the present
scheme gives a unified relativistic description of radiative decays of the eld and new mesons,

with a particularly simple mechanism to account for the deviations from exact syrmimetry. In this
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respect, and because of the phenomenological success of the model, it is really remarkable the
level of accuracy of the dual vertex in extrapolating the asymptotics of the quark current algebra
region. Finally our results give strong support to the idea of a duality relation

to the small ¢
between the light cone algebra and resonance saturation in virtual photon-photon scattering.
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