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reasonable agreement with one of the two solutions"
(&=0.4) obtained by Depommier et al. , and disfavors
strongly the other (7= —2.1).Further experiments with

"Experimentally (see Ref. 6) one measures the partial decay
rate d'8'sD (due to structure-dependent sects) integrated over
certain energy or angular intervals which depends on (2+y)~ and
(2 —y)' (see Ref. 1). Thus a single measurement of SD radiation
leads to an equation quadratic in p, which has two solutions,
namely, y=0.4 and —2.1. Here T ~2y=2.05)&10 "sec, and the
central value of the branching ratio F (~ ~ eve, E„E7&48MeV) j
F(m ~ pv) = (3.0&0.5)X10 8 have been used.

better statistics will be of considerable interest in

understanding the structure-dependent eGects in the
weak interactions.

The author is grateful to Professor S. N. Biswas for

suggesting this investigation and giving constant ad-
vice. He is thankful to Dr. K. C. Gupta for helpful
discussions. He would also like to thank Professor S.
okubo for clarifying many points and for valuable
suggestions.
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We consider the processes EX~EE and EZ -+ EZ. The superconvergent sum rules involving linear
combinations of forward elastic scattering amplitudes of these processes are set up and tested.

w HEN a scattering amplitude M(v, h2) for a pro-
cess B(p1)+E(q1)=B'(p2)+E'(q2) is odd under

crossing and is bounded asymptotically at least to the
extent of v j M(v)

~
(const, then it satisfies a supercon-

vergence relation' of the type

Im3II(v LV)dv=0,

where

v &Q= ,'=(s I),-~'—=], ~=2(p,+p,), Q=k(C, +C,).
We shall consider elastic meson-baryon scattering and
assume that Regge theory accounts for the high-energy
behavior of the scattering amplitudes. The forward
scattering amplitude is given by const&&~ &'~& as
v —+ ao, where n(0) is the intercept of the leading Regge
trajectory.

Costa and Zimerman' have pointed out that it is
possible to extend the domain of physical application of
(1) by making use of symmetry requirements arising
from SU(3) invariance on the high-energy Regge be-
havior of the amplitudes. One now considers a linear
combination of the amplitudes, while applying super-
convergence, and thereby include amplitudes which
would have been otherwise excluded by the require-
ments of superconvergence. In this paper we apply
a similar method to the processes ICS ~E'E and
EZ —& EZ.

'V. de Alfaro, S. Fubini, A. Rossetti, and G. Furlan, Phys.
Letters 21, 576 (1966}.

2 G. Costa and A. H. Zimerman, Xuovo Cimento 46, 198 (1966).

For the combinations of processes

(KÃ ~ KE)+ (EX—p K1V) (2)

the f's and g's are the coupling constants, and m is the
mass of the baryon. For p the n(0) is 0.5'7. Therefore,
the amplitudes A and J3 are clearly not superconvergent

(KZ ~KZ)+ (KZ ~ K'Z), (3)

we get contributions only from the p trajectory. The
invariant amplitude for elastic meson-baryon scattering
is given by

Tr;= g(p,)( A+iy QB)N—(p1), (4)

where I is the Dirac spinor, and 2 and 8 are scalar
functions depending only on the Mandelstam variables.
For each process considered separately, the amplitudes
behave as

—AKN
—'= C1(pg) fx —01x '+ j,

r 1—C (p~)a
—1[Xa—1 0 Xa—8+. . .j

where
x= —v/pg,

Cl («K/m)&g, KKpfpNN n(2f NN 4m—fpNN )j, —
C2= «z~g, KKn p f,NN 4m f,NN' j—
Here, v=a1(s —e), p, and q are the center-of-mass
momenta in the t channel, n is the trajectory parameter,
6g= RcR ~

2"+'1' (n+-', )E= -(n+2),
3v' m.I'(n+1)
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TAaLE I. (KN ~ EN)+ (KN —+ EN). TAsLz II. (EZ —+ EZ)+ (EZ ~ KZ)

Resonant
states

A

Yp*

Z

0, (-,'+)
0, (k )
0', (-)
0, (k )
0, (~s )
0', ( )

1,(k+)
1,(4+)
1,(-,'-)
i, (4+)

( +)

Mass
(MeV)

1115
1405
1520
1670
1700
1820
2100
1190
1385
1770
1910
2035

Value of
(2/) J

ImA~~' 'dv

5.6700
1.0721
4.8103

—0.1938
1.5232
1.9110

13,7334
—0.3000

—21.9560
8.6060

—1.0808
6.2306

Value of
(4/~) f~

ImB~~I Idp

—3.7130
0.3865

—8.0703
—0.1232
—3.2824
—1.8818

—30.1912
0.3450

—50.8991
—12.9109

2.3751
—9.3039

because of the presence of the terms like x" and x
However, the following combinations are supercon-
vergent:

C~~xz —C~ ~zx~~""' ',
C&2xz —C' '&zx-~ "' ',

where C~' and C2' are dined for the EZ —+ EZ processes
in the same way as C& and C2 are for the ICE —+ EN
processes. The corresponding superconvergent sum rules
are

Resonant
state

M

1 (1+)

k, (k+)

1 {1+}

Mass
(MeV)

940
1400
1525
1570
1236
1670
1315
1530

Value of
(3l2~) f

ImA~yl='d v

0.3000
—3.4020

0.8539
—0.5172
40,4899
0.5129

—3.7500
—21.9949

Value of
(3/~) fv

ImB~y' 'd1

0,9330
4.8422

—1.4418
—0.1506

—33.7506
0.2384

—2.0430
—37.0968

jection operators. In evaluating the contributions, we
have used the Born amplitudes for states with masses
less than the threshold, and the Breit-Wigner formula
for those above the threshold. We finally get the follow-

ing sum rules:

& &R~gpKK
10 0128 L2fp»' —n(2fp»' —4m'fp»') j

& &B~gpXE= 8.3284

X[2fpttttv n(2fp~~—v 4mfp~~r—)], (10)

58 63467r'ettR. gptrtrn[fp»v 2mf p»—]r
Im(CgAtrsr ='—Ct'Atr Nr ') dv = 0=, (7) =45 64617r'ettRg.pKEcn[fpzv v 2m fp pt ptr j— (11).

v Im(CsBirsr=' Cs'BJrN'=')dv=0—, (8)

Im(CsBtrr =' Cs'BlrN =')d—v=0. (9)

Because of crossing symmetry, relation (9) is trivial.
We saturate relations (7) and (8) by keeping contribu-
tions from all the known' single-particle states as shown

in Tables I and II. In the s channel, we have multiplied
the amplitudes by the appropriate isotopic-spin pro-

' A. H. Rosenfeld et ot. , Rev. Mod. Phys. 39, 1 (1967).

To test these sum rules we put fp»= 2fppt~ using the
universal vector-coupling hypothesis and introduce the
mixing parameter for tensor coupling by the relation
fp»~=2n'fppt~~. If wetake fpptptr/fpttptv (ttv tt )/2m-——
= 1.9628, we get n'= 0.34 from (10) and n'= 0.44 from
(11). Obviously, both solutions have the correct sign
and the values are also consistent with the usually
accepted value' 0,'= 0.3—0.4.

One of us (V.P.S.) is grateful to C.S.I.R., New Delhi,
for Qnancial assistance.

4 P. Carruthers, Introduction to Unitary Symmetry (Interscience
Publishers, Inc. , gq~ York, 1966), p. 122.


