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Strong-interaction "superconvergent" sum rules have recently
been proposed invoking the high~energy behaviour of certain
invariant amplitudes 1, 2. The saturation of_thesersuper-
convergent relations by a finite number of intermediate states
leads, for small value of momentum transfer, to self=-conslistent
relations among the coupling constants and masses of the
Involved particles as, for example, demonstrated in the case of
p - m scattering l,3. In this paper we discuss similai sum
rules for the axial %ector meson Al and 7 scattering,; restrict-

ing ourselves only to forward {t =0) case.

Submitted for publication in Il Nuovo Cimento.

**¥ This work was accomplished while the authore were at the Internatiomal
Center for Theoretical Fhysiocs - Trieste,



262

The w - A’l scattering amplitude can be written in terms of
invariant amplit:udes A, By C and D as

T(s,t) = (€1"PHEL"P) A(s)b) +%[(El~ PIES-@) % (€ 1»%?{_62@33{3 2

+ (El'Q)(EZ’Ql C(S;t) + (EI‘EZ) D(S’t) § (1)

-1 - X
where P = -Z-(pl+ p2)4 Q = % (ql+ qz), Py, 8Te the momenta of the
initial and final pion and 4 \2 and 61 p are the momenta and
polarizations of the Al-mes_on. Reggepole theory predicts the

. ot

e o =l
high-~energy behaviour A(I)(s,;’c)ms 1 y (I)(S,t)fu»“ I

C(s,t) ~ SP‘I and D(I)(s ,t)NS‘?ffI’ where I is the isospin in the

3

t~channel. ThHe amplitudes 4 and B slsd satisfy the crossing
symmetry rélations A(;)*{v,t) = - Atl’(w,ﬂ; 'A*(a)(v,t) =
= A(?‘)(-v,t), B(E)(v,t) = - B(?')('wv,t), where v = (P. Q)/mA,
From the experimental result 0 £ AL (0} <1 and assuming
a,{z)(o)<0 we are led to the followfhg‘ pontrivial, - super-
convergent dispersion relationay £oz tw Qs

N ,

[Im ?;(l)(v,t) dv = Q (23

. _

-0

v ]
f\r I A(’:)(vﬁt) dy = 0 {73

Q0

00

jlm B8)(v,t) av = 0 , | (4)

=-Q0
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Next we discuss the coupl;ng cogstgnt sum rules obtained by
approximateiy saturating thése'reléﬁibns by the contributions
of a number of s-channel resonances, say; ps 3(1216), D(1285),
n,(1050), £°9(1250), £°' (1500, p*(1650) ete.

For the two lndependent Aippfcouplings, we take them as

(paq)qu (p-q)PA A
oL | Pp 2. T2 2
d P

for the longitudinal céupling and
| 2 \ Aapy w' B

for the transverse coupling. The BAiN'coupling is written as
8B EFMP oM aVe*e'P. Here p(q) and e(g') are the momentum and
polarization of Al(p or B). The coupling £ A7 1s written as
g b1 ¢ u Pye Other couplings are similarly defineds The sum
rules obtained are given in the Appendix.

The sum rules derived, for t = 0; from relations (2) and (3)
lead to the interesting result that in order to obtain nonvanish
ing values for the couplings we must include at least one of the
' . of .
known higher resonances £~ (1500), p'{1650). However, in order
to obtain nonnegative solutions for the squares of the coupling
constants, compatible with the observed small pariial decay rates
for Alv mode of the resonances under consideration, we must |

include bhoth foi and P' for the saturation of the above sum rules.
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Even then a solution consistent with thé'deéay_widths of the
particles invokved for the A, mode is not possible as is
verifieds say, by solving for ggu Here the enly p051tive term
comes from the transverse coupling of the p* meson. A nonw=
negative solution for gg_ required too large a decay width
(about fifty times the total width) for p' into Aym ¢hsmnel.

Wey thus, conclude that the presently known resonances canw
not saturate the above sum rules. .

* K ok

APPENDIX

The three sum rules for & = O, are

22 mﬁlﬂgﬂv?é 2, 2
mng‘ﬁ'l le'* >ng£‘vam)'+gBA1

e

2 2 2 2
- 11 1% 1T Y Ve 2 [Bp F B Yy
+gf - o es . e D mepa g o +
RN I A
*gg ilﬂ?'g,? 4 e tem*F“ term = 0 (A.1)
2
m, +y
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2 1 P 2, 2 .2 2 2
™ 1 = Y 4+ e ivienT) v, o= m, V¥n *
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2 2 2
2t fromp 1wl tmycve) z /Wy tmy v
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m bad
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2 2
+ gp mA1 Yp + g%y vhv + £ term + P' term = 0 , (A.2)



my 'FVP 2 2w 5 5
gfmy | 1-|—= - Ve -ut)| 14— |+eglng +
H i il P n :
P A
2 2 2 \ 2
-1 5 1 B va+mﬁl Vp 2 m‘rr+mA1f
+amf‘:LVB)‘Lgf e\ T23273 2 *3 2
B Me e
- 8§(m§1*'2mA1 vp) *+ g%y + £' term + p' term = 0 , (4.3)
where o 2 2
VIX. = -
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