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On the p = KnK y decay
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The branching ratio of p EC K y is reexamined, considering the chain reactions
K+K fo(ao)+y~K +K +y.

In a recent Letter, ' Nussinov and Truong have calcu-
lated the radiative decay p Ko+K +y with KeK in

the S state. They find the branching ratio

I (/~K K y) (1)r(y- K'K')
In this Rapid Communication, we present a critical re-

view of their calculations. We have found analytical er-
rors in Ref. 1. Furthermore, we will comment on the as-
sumptions involved.

Following Ref. I, we use the model consisting of the fol-
lowing chain of decays:

/~K +K fo(k)ty~K +K +y,
where K —are real or virtual. fo(976) is the scalar meson
I =0 (Ref. 2) with momentum k. We observe that
mf, & 2m' & m&.

The amplitude describing the decay p K+K
fo(k) + y can be written as

~(y(p, g)-f,(k)+ y(q, .) )

I(a,b)[(p q)(e ri) —(p e)(q ri)].~g g
2Ã mI(+
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and is given by
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Here g& and g stand for the &K+K and feK+K cou-
pling constants, related to the widths by

and

I"(y~ K+K ) = ~ (m —4m ) i
48xmp

I (fe(k) ~ K+K ) = (k —4m +) '

16zk 2

e(q) and ri(p) denote y and p polarizations (momenta),
respectively. a and b are defined as

k22

a= 2, b=
my+ my+

Then a b=2p q/m + is pr—oportional to the photon en-K
3ergy. I(a,b) has been computed in different contexts

Notice that Eq. (2) is in disagreement with Eq. (8) in the
Erratum in Ref. 1, where Eq. (8) should be corrected as

H(m, m ) Fag 1 1— lZ

4'' m 4(l —4m /m')'

(in the first approximation where m~=mf, 2m'). Our
Eqs. (2)-(4) give an exact result. We have

ReI(a, a) 1

ImI(a, a) 3

Using Eq. (2), we get

gg (m —k)r(y- fo(k)+ y) „ II(a,b) i'.
96

(5)

With mf, 976 MeV (Ref. 2) [i.e., x) —,
'

in Eqs. (4a)
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and (4b)] and using g /4x 0.6 GeV, ' we find

I (P fp+ y) 8.5X10 MeV. (6)

But the scalar meson fp(976) is not on the mass shell.
Equation (5) must be evaluated with k )4m' [or x & —,

'

in Eqs. (4a) and (4b)]. Using a Breit-Wigner propagator
to deal with the fact that fp is off-shell in the decay
fp K K, we obtain

r(y- K'K'y)-
24/ 4g 4x m

(7)

with

"db lr( b) P
(a —b) '(1 4/b) '—t'

"4 '
(b —mg/m ) +I jmj/ms

(8)

Using the numerical values

2 2

166, g
2

058,
4&

'
4xmq2

we obtain I (p KpK y) 6 & 10 s MeV, leading to the

branching ratio

1.(y- KPK'y)
(9)r(y- KPK')

which is 40 times bigger than the result given in Eq. (1)
(Erratum to Ref. 1). Observe that, in the Erratum in Ref.
1, there are numerical mistakes in Eqs. (5)-(9). On di-
mensional grounds only, Eqs. (8) and (9) are wrong. Our
main result is given in Eqs. (2)-(5) and (7)-(9). Equa-
tion (9) provides an important background for a precision
test of CP violation in p KsKL. But, as explained in

Ref. I, we also have to include the contribution of the iso-
vector scalar meson ap(980):

K+K ap(k)+ y K +K + y.

The contribution of ap(980) is expected to be of the same
order of magnitude as the fp(976) one in 1(p KKy).
And if ap(980) and fp(976) interfere destructiUely,

KpK y decay could become a negligible background
to p KsKL decay.
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