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In a recent paper 1 the authors have proposed a class of
superconvergent sum rules by postulating that the difference of
two suitable invariant amplitudes, one representing the scatter
ing of a vector particle against some target and the other
representing the scattering of the "corresponding® axial vector
particle against the same target satisfies a superconvergent

dispersion relation. The vector particles under consideration

* This work was accomplished while the authors were at the International
Center for Theoretical Physics - Trieste.
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are Kt;ﬁtms:ifang[g;i,(collectively represented as V; where i =

= 0, 13 «esy 8 are the SU(3) indices) which are supposed to
determinate the octet and singlet vector currents. One assumes
as usual, that a suitable mixing betweencug andcul gives rise to
the observed isoscalars w and ¢ » The corresponding axial
vector particles are Alg KA’ EA, D8 and DO {denoted collectively
by Ai) which are supposed to dominate the octet and singlet
axial vector carrents. We assume, in analogy to the previous
cases that a mixing between Dg and Dg gives rise to the observed
isoscalars D(1285) and E(1420), In (I) it was stated that the
proposed superconvergent sum rules resemble in a sense the

exact chiral symmetry sum rules at high energies. The assumed
superconvergence of the-difference of suitable invariant
amplitudes, however, can he justified,las mentioned in the
earlier papers from the considerations based on (unitarity 2)

Regge pole theory 3,

In (I) we considered the sum rules obtainable by considering
the scattering of p(A)) - 7 and K*(KA)*-W and predicted the
widths of Ay and K, in terms of those of p and K respectively.
In this letter we wish to consider the sum rules which can be
obtained by consldering the scattering of w and ¢ (D and E) on
pions and also those involving the scattering of vector and
axial vector particles on K-mesons.

As in the prévious paper, we decompose the full émplitude

V(A .
pV(4) representing the scattering of a vector (axial=vector)



309

particle on any given target inteo the invariant amplitude z as

TV(A)=51-P €5 P AV(A) + ]2* (el P ey + el.q €x P)BV(A) +

+€;+Q€,0Q Cl(A) + €€, Cg(A) (1

From the postulated superconvergence we have the sum rule

fm[ﬁ(V)(s%) - B%A?(s'ady =0 (2)
for any lisospin state I in the s-channele.

We consider now the implications of the sum rule on the
reactions m + wglwy) >+ wglwy ) and T+ Dg(Dq) —— Dg(Dq)e
Keeping the contributions of the important poles B(1210) and
p(760) in the first case and my(1003) in the second case, and
using the couplings similar to those defined in (I), we obtain
the following sum. rule for the coupling constantss

z

- m
o2 e N g(T)‘2 B ( g )
D81TV'H' ng'n' ng‘ﬂ' mf) 0)8 P UJBPTT

8
and a similar equation obtained by replacing wg(Dg) by w,{D;).
Here k""g(wj_) is the centre-of-mass momentum of the decay E into
wg{wy ) and m. The hypothetical coupling constants g‘*’gf’"’ and
gmlpﬂ, are related to the physical coupling constants gwpv and
through the w=¢ mixing angle and satisfy

2 2 2 2
e = +

Spprr
. (4)

Similar relations hold for the gD(E)TT T and ng((P) coupling
constants. If we replace 4 to a good approximation m2 (w ) by

an average value <m > and k g(wy) by an average value (k >



310

we can combine the two equations above to obtain

( ()2, (T)° (mg 2)
2 2 _ (1) 1)? T T
'gDTrv'tr * gE'rrvv - (gBum’ 8Bpr | T\ EBurm ¥ BBymr (m S <k )
yed 2 2 2
...(mp - mﬂ) <g9pv + gwm_) (5)
5

This sum rule can be tested ~ for the prediction of the

D = Ty decay width. We use the experimental width 2?

determine ngVF and the sum rule mg (gfpv + ggpt)=4igpﬂm-derlvedln
ref. 2. To detgrmine the first term on the right-hand side we
assume that the coupling is purely longitudinal and that the

small branching ratio (say 1%) for B = ¢w mode is purely due

to the much smaller phase space available for it compared with

the dominant mode B = ww, The coupling constants EBurr and

gp o are then comparable in magnitude. The partial width for

D = mym decay is predicted to be ~ 18 MeV, while the total

6

width of D has the experimental value 32 + 8 MeV.

We next consider the scattering of vector and axial vector
particles on K-mesons and the consequent sum rules. Considering
s : & + o 3 fa) +

the reactions P +* K= Po + K and Al + K ->A1 + K and

retaining the important pole contributions from K+ and KK in
3 - L) *

the former case, while retaining the contribution from K in

the latter case, we get the relation
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2 2 w)? _ (1)
4eoxx * x,~Kp (gKA'Kp gKAKp)

(2. +uls —m)2

- = By | BAK¥K T BA K*K
2 ik
w2, M\ A

where kg is the c.m. momentum in the decay K, —=K + p.

A Kp
- _k -
Similarly, considering the reactions k¥ + KK 0 + K having
contributions from the poles m and A; and the process KZ +

+ K~ —>KS + K~ getting contribution from the p pole, we obtain

A
mI%A 2 pod
2 2 (1) ()
- - | }E -
431{*3:# - mz"’ K > Kp (EK Ko T Bk AKp)
p
(mi +m§*-m§)2 > >
e -l (L= _ _(T) (7)
K+ BAK*K ~ EAyR*K
4mZ 5 2
_ ! i
From egs. (6) and (7) we can eliminate the unknown coupling
Al K* K to obtain mAl 2
2 i pad
4g + 4| — | g
KK
) Mex K*Km
2 2
o
A 'Ky 2 2
S22} 2 (L)Y _ (T) (3)
2 2 Ky =pm \"Kpkp  “KpKp
me Tia |

: fon =L
We use the SU(3) relation ngK =5 ng_irr and determine gpyp from
the experimental width for the decay K* -»Kw. The calculated 7
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partial width for the decay KA-—%—pv turns out to be ~33 MeV.

Taken along with the K, —>K¥r width calculated {~ 67 MeV) in

(I) the contribution to the total width from our sum rules, due
to these two principal modes of decay of KA is found to be

~ 100 MeV, to be compared with the experimental value of

80 + 20 MeV for the total width. Moreover, the branching ratic

is predicted to be lf
X

N2
G{A —kp
In conclusion we note that in spite of the simplicity of the
sum rules, the assumption of saturation with important poles
and the neglect of unknown transverse coupling constants, the
predictions of the sum rules proposed in (I) and in the present

paper seem to be fairly well verified by experiments,
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With the coupling constants used, the decay widths are, for example,

k
: GoMg
r L (R, )P
B = wr BwT SBwwr

R 1 mi
lc3
- 1 2 Gelfle
g T sy g
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