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ABSTRACT, -

A previously proposed analysis of radiative decays of Ot
mesons is reexamined, New estimates are given for the widths of

X o~oeyy and YP->ry,

In a previous lefcte-r(l)f“vve have applied to scalar me soh decays
a new treatment of radiative fztrans-itions_(lz )',‘ where the basic currents of
SU(4) are vector mesons dominated and exhibit the asymptotics implied
by the quark current algebra, Predictions for the decays & - YVs XYY
Yi>yy and X-> @y have been given in detail, by constraining our dual-
~type vertices with the low energy theorem for o-» 77(3) and the appro=

priate large Qz behaviour of the free quark current algebra, More ex-

plicitly, given the vertex funuclcan“ 2)
11 : .
(q -2v
(1) Ty (s ay) - J/ f dxdy x ”“ql’ 2) (1) ey 1)
0 v ,

where a (‘q ) are the vector meson Regge trajectories, the two parameters

(x) Addressafter November 1, 1976: Iniernatlonal Centre for Theoretlcal
Physics, Trieste, Italy,



B and v have to be fixed from the approprlate cons tramts
unambiguously determined in ref, (1) from the large Qz behawour (B 2
the value of v (v = 1/2) was more weakly fixed to previous FESR estima

tes of I'(e ~>'y’y)(4) through the low energy theorem(®)

2"—‘—— L

(2) F!(0, 0) =
6w f4

with the usual definition of the asymptotic ratio R = o(ete~~> hadrons)/
[alete ™ pp7), N |

In view of the results of a recent analysis of photon-~photon scat
tering(5), where arguments have been given against the naive application
of Regge-resonance duality ideas to this process, we have reconsidered
the problem of scalar meson radiative decays, in order to have a more
reliable determination of the above parameter vy and therefore of ou:t'
estimates of the decay widths, In particular W‘e have reexamine_d the pre
scriptions inf’performing the large Q2 limit of (1), to compare with the
quark current algebra results, and concluded the right procedure being
q? ~>» 00 with qg fixed, Our final result is v = 5/2, which in turn changes
some of our previous estlmates of ’c]he transition rates,

With the same nota‘c Lons oi Jf'et“ (1) for the o’y'y vertex function,

the asymptotic behaviour of the form factor B! (qL1 ’ qz) is glVQI‘ by the

. 4

quark current cxlgebra as

: 2
(3) F! (ql, qz) > -g-'ffs'-in—;ff,
, Qz-év o - . Q
2 2
‘q"‘l - 2 ) ; R D e
where Q = —-(q,, ql) ‘Defining § = e and following ‘Brandt and

q +.q
Prepara’ca(G) this limit has to be unders tooc?i as: Q2 > 00 w1’ch § fixed and

then & —> 1, which correspond ls to q?m» @ and q, f:xed Sunh a ]1m|tmgr
procedure for eq,(1) leads to the inequality B< v, and

I'('Y) () r(”Y ﬁ)
T(Z'y-»ﬁ - [ ql

2 2,

(4)  Fllag qz) s
2
ql—-;-oo

q% flxedl




Comparison with eq, (3) givfes' B-‘-NZ' and

. _ 82 Iy-2) 2, e
'kﬁ) k : 3 P(’Y) F(’Y'z) @ f!S mE .

As in ref, (1), considering the ratio ]B‘l;y(‘q:i. qg)/ Fy (0, 0) from eqgs, (2)

and (3), we obtain in the same limit

F'(cl, q,,) 4m2m§ fa 5
(® Too 0 )
s A ql 7

- r‘ . 2 +
having used R = 87~ /f: and the KSFR relation Zfifv ;mi. The compa

rison of eq, (6} with the corresponding ratio computed from egs, (1) and
(4) suggests the value v = 5/2, which obviously satisfies the inequality
v> B, and gives f,= (/3 m‘p</z~?maa)‘f11~ .

We give below an additional arguments in support of vy = 5/2,
In ref, (5) it has been shown that, in virtusl photon~photon scattering, the
scalar and pseudoscalar contributions to the helicity amplitude T . both
scale in the Imit Qzﬂ? o with: Z“,z = I, and furthermore, there exists a
precise duality relation hetween these particular resonance contributions
and the scaling result as: given by the quark parton model (box diagram),
Similarly, demandi*ng the same power behaviour in the q% fall-off of T
for the vertices 'y(ql) +- q% m\% )‘ ~» gcalar or p%udowalar, for any

vector meson vy, one obtains vy = + 1, With Tp = = 3/" (2) one gets

Tp
therefore 7y, = = 5/2,

With this new value of v, the prevmus estlma’ce( ’) for I'(e= vy)
is essentially unchanged (~ 6 ke¥ Y, whereas we find now foi‘ the dec ays

2 »vy and %>y, with Z(3,41) the cT O*F meson,

g .o .9-1‘. £):€): e
{n) gX’Y’Y k- 6 (22 - 7w,
vl
m, - m
&) Sy 23;31:5 ,fk' :afwgl - wj '
awmw me
with

=183,



The transition Y'-»> y2 deserves a special discussion, The coupling

stant
constan g'tp'X'Y

l: n, 1= a:w(o)a 27 ""ﬁ .:;k Y- n.!»’k' 7+ 1 "'aw(o) ; I-]

is proportional to
(10) 3F2
with n=1 which, taken literally, gives zero ( ayy(0) & -3/2). There is
however no dynamical reason for such a zero, and since it depends cru-
cially upon the exact numerical value of the various parameters, we con
sider this result as a pure accident, We take t;henb eci. (10‘) for various h,
corresponding to the 4 and its radial excitations, and assign to the '
the best fitted value for n=1, Eq,(10) gives 1, -1/3, =2, ~9/2 and -22/3
for n=10,2,3,4 and 5 respectively which is nicely fitted by the quadratic
form 1 - -nz/%3, Instead of (10) we then assign to the ' a corresponding

value of 2/3, and finally have

2
(11) . g’!p'x'y = zgg o 'k PA fw, -4'§ 1+ - 4 5 w..._ 1.2
w 'm'[pl L me

with k given by (9). _ .
Proceeding as in ref, (1) our estimates for the radiative decays
involving the X meson become
I'(x—yy) % 2,1 keV,
(12) T(2=>vy) ¥ 31 keV,

I'(y'—> xv) = 11 keV ,

Notice that the last decay width has not varied, due to accidental cancel
lation of the correction factors in egs, (9) and (1 1); cbmpéred with the
corresponding expressions in ref, (1), Our values (12) are a factor of two

or three smaller than those obtained in non-relativistic calculations( ) .
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