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Abstract: An 1nvest1gat10n of relations for the P32, D3 and S1 partial waves in wA scattering leads
to the value GZAn/4" =12.9 £ 0.8. These pdrual wave relations are obtained from fixed-t
finite-contour dispersion relations, which are also valid, if a normal dispersion relation has
to be subtracted, by projection. The unknown f and e Regge residues are then connected
to coupling constants. As input information on the Z-resonances and estimates of the
asymptotic total 7 A cross section are used. A small or even zero f-trajectory coupling to
the A-amplitude together with an e-trajectory coupling as determined from e coupling con-
stants is well compatible with the data. The D/F ratio for the tensor meson-bary on coup-
ling of the B-amplitude is in the range 3.3 < D/F < 4.1.

1. Introduction

There is no direct experimental information on elastic mA scattering. Our know-
ledge on the A interaction comes mainly from two sources: analyses of KN scatter-
ing in a multichannel formalism provide the 7A amplitude as a by-product and second-
ly from the decays of Z-resonances into m and A. The first information is probably
less reliable since it is not directly connected with experiment. We prefer therefore
to evaluate the data on the Z-resonances.

In this paper we want to determine the ZAw coupling constant. At the same time
we would like to see whether a subtraction of the fixed-t dispersion relation for the
A-amplitude is necessary or not. As pointed out by Renner and Zerwas [1] this ques-
tion is important for the coupling of the tensor meson nonet to the baryon octet in
the case of the 4-amplitude.

To attack the last mentioned problem we start (sect.2) from finite-contour dis-
persion relations for fixed-r (FCDR). We assume that the high-energy behaviour of
the amplitudes may be described by only Regge poles. An FCDR coincides then with
the usual fixed-t dispersion relation if there no subtraction is necessary and it is still
valid in the subtraction case - naturally the Regge-pole contribution is then enhanced.
In sect. 3 we connect the Regge pole residues at the respective particle poles to coup-
ling constants defined by SU(3) invariant Lagrangians.
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The next step (sect. 4) is to derive partial wave relations from the FCDRs by pro-
jection, i.e. CGLN relations. Partial wave relations are the appropriate theoretical
tools to extract information from resonance data. In that respect we follow earlier
work by Martin [2], who used a partial wave dispersion relation for the P3 wave.
However, our relations have no trouble with the left-hand cut - the real part of the
amplitude can be expressed by Z-resonance and Regge contributions plus a Born
term - though the energy region where we can use our relations is limited. We do not
only evaluate the P; relation but also the D‘g and S1 relations (sect. 5). It turns out
that the S1 partial wave relation is by far the most sensitive to the Born term and
not the refation for the P3 wave.

2. nA Finite-contour dispersion relations

In the following we use the notation and definitions of the compilation of coup-
ling constants by Ebel et al. [3] (but set m_ =1, m, =M). The kinematics of 7A
scattering are identical with those of 7N scattering. Elastic 7A scattering is in a pure
1 =1 state and the crossing properties of the invariant amplitudes A and B are the
same as those of the isospin even charge combination of 7N scattering.

A(V, t)=A(“V’ t)3 (213)
B, t)= —B(-v, t), (2.1b)

where v = (s—u)/4M. Suppose that for |v| 2 N, Im v > 0 the invariant amplitudes
satisfy a Regge-pole expansion

-imay(t) ap(t)
AW, 1) = Eﬁ()”e (No) , (2.2a)

sin ma, (1)

I+ e -imay(t) )an(t)—l

sin ma,, (1) (2.20)

B(v, 1) = Evn(t)
The index n corresponds here to the pomeron, f and € Regge poles. For fixed-t one
can then integrate along a finite contour (see fig. 1) in the complex v-plane and ob-
tains

N
— l ! 1 1 !
AW, =4, fH+ - f ImA(v, 1) [V,_V + V,+V]dv
Yo
l1+e —inay(t) a0 1 2Vu1,,(t)+l
. nlt) - - 2.3
EB"() sin e, (t) No 2mi Cfdv V2 ’ (2.32)
N

B(v, 1) =B, H+ -—';0[ Im B, 1) [VI-V fv'iv]dvl
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1 +e —~inay,(t) lman) 1 2vvran(t) 1
— n e
27”() “sinma, (1) No 2mi C[dv ) ’ (2.36)
N

where Cp, is that part of the circle of radius N, which lies in the upper half of the
v-plane and

G2 Mmer L Ll | mz) T 24
p(V 1= Tan” [Vp_—v Vp+v}_ sar T V2~V2’ (2.4a)
p
Coan T 1 1 Gian v
B.(v,1)= [ * } , (2.4b)
p M |vp—v vyt M Vg_,,z
vp=2—lﬁ(%t— 1 +m:—M?),vy=1 +4—tM; (2.3)

msy is the Z-mass. Because of the A-T mass difference we have contributions from
Z-exchange to both invariant amplitudes.

Fig. 1. Integration contour in the complex v»-plane, ——~Cp.
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The integral over Cy is easily evaluated after expanding it in powers of v (jv| <N)

2mi S22 2 a (D 1-1-2k

l dv'v 'a"(t) £l imop(t)
N AR PR (o) oot 6
Cy k=0

Inserting eq. (2.6) into eqs. (2.3a) and (b) yields

mg Vb 2 v'dy'
A@, 1) = G}:An( -M—)Vz + 7?-[ ImA@', 1) )
P

)
+230p r)(N)anm > (H/N)Zk 2.74
T O\ SR e (2.7)
B, t)= iA" z +_2.V_f ImB', t) dv’
,,g_,,z m SN I
+2—Z> ; ( )an(t)*l E (V/N)2k+l 5 7h
r SO\ Sk 2-an()’ (2.70)

Each term of (2.7a) and (b) has separately the same crossing properties as the
respective full amplitude. The ¢-channel poles, which come from Regge exchange,
are explicitly given. Since

Py

= 2
V=t cos 0, (2.8)

where p, = \/%t -M2q, = \/%t — 1, 8, are the ¢-channel c.m. three-momenta of the

lambda and pion and the angle, the pole residues have as v-dependence the leading

term of P, (cosf,) and at the pole position they do not depend on N (refs. [4, 5]).
For v = 0 relation (2.7a) coincides with the finite-energy sum rule (FESR) of

Renner and Zerwas [1] and eq. (2.7b) leads after division by v and in the limit

N> to

2
GZAW + 2 dV
4
p Yo

lim LB, 1) = m B, 1). (2.9)
>0V

In 7N scattering the FCDRs corresponding to egs. (2.7a) and (b) have been success-
fully tested (see ref. [6] for a discussion).

3. Connection between residue functions and coupling constants

A comparison of egs. (2.7a) and (b) to Feynman-graph calculations allows the
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determination of the Regge residues at the pole position in terms of coupling con-
stants [4, 5]. As far as possible we take in this chapter SU(3) symmetry into account.

3.1. The pomeron coupling

Usually the pomeron is regarded as an SU(3) singlet - if it is understood as part-
icle at all. Its coupling constants should therefore be the same as in 7N scattering. If,
in particular, it is assumed that the 4-amplitude in 7N scattering satisfies an unsub-
tracted fixed-# dispersion relation [7], one has

B, =0. (3.1)

Another — SU(3) independent — argument for the vanishing of Bp while Tp # 0 would
be the postulate of s-channel helicity conservation for nA scattering.

3.2. The coupling of the f-meson
We define the coupling constants of the tensor mesons to the pseudoscalar mesons
and the baryons by the Lagrangians

Grpp

Lopp= 2 = TH 3,10, B dy, (3.2)

Gk
Lrep = 20— TF B, (v,8,+71,0,) By

%%ék

122 7rva, B8, By, (3.3)
with

G(T'%gk = _F(K)ifijk +D% dij * S(K)5i05jk, k=12, 3.4)

in analogy to the f-meson couplings to the pions and nucleons given in ref. [3]. The
indices 7,  and k in egs. (3.2) and (3) are SU(3) indices and fz]k and dl i are the
SU(3) structure constants generalized fromi=1,..,8toi= 8 by [8]

dok = V8. foix =0 (3.5)

The Lagrangian [ppp is constructed in such a way that the coupling of the f
meson to two pions is zero, if one considers f and f’ as an ideal mixture of an SU(3)
singlet |0) and SU(3) octet |8) component

10 =v210) ++/418), 56
119 =v110) — VA1 8). ‘

From the quark model one expects f' to decouple from the nucleons too. This con-
dition can be expressed as

0=F®_pr_ fgw k=12 (3.7)
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For the process baryon a + pseudoscalar meson b - baryon a’ + pseudoscalar
meson b’ with m, = m,. =M, my, = my =1 one derives in Born approximation for
tensor-meson exchange from egs. (3.2) and (3) the following contributions to the
A-and B-amplitudes, omitting non-pole terms

)

_ 16 Grep (i, g ig 1,2 4 T, i) i
Ay mg— g T ‘b{GTB gy Oy e
(3.8a)
i, ig, i,
16 GrppGYRg o a
T= T m% — q,p,; cos b le ity i (3.8b)
With eq. (2.8) one finally arrives at
Ar = 16 -———GTPP dit, iy, iy [G(Z)’T fa'fa 2
mrm2—t "
p2
3qt [G(I)H‘ fgn, iy _E G(Z)IBT iy, la]] (3.10a)
16 GrepGrag "™
BT =— ——,zri‘_ v diT: iy, ip> (310b)

which is the most convenient form for a comparison to eqs. (2.7a) and (b). In our
case the tensor meson is the f, the baryons a and a’ are lambdas and b and b’ are
pions. We write the f-trajectory as

agr) =2 — ap(mi- ), (3.11)

and retain in eq. (3.10a) only the leading term in ». The connection between the re-
sidues and the coupling constants is then

Be(my) = 877N0 v Gf7r1rG§A)A , (3.122)

ye(md) = 8aN, Wf Gern G R/\ ) (3.12b)
where

Gtnn = Grep i, i0, 10 = OTPPS (3.13)

G = FO 2D =12, (3.14)

and eq. (3.7) was used to obtain relation (3.14).

3.3. The coupling of the e-meson
The interaction of the e-meson with the pseudoscalar mesons and the baryons
will be described by the Lagrangians

Lepp =3 Gepp M, €PiE; 5, (3.15)
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Lenp = Gepp € BiB; 8y, (3.16)

i.e. we assume the € to be an SU(3) singlet. The constants G pp and G gg coincide
with G, and Gy as defined by Ebel et al. [3]. In Born approximation we have

€N
for e-exchange, omitting non-pole terms

m€
Ae = GermGeNN 2 ’ (3.17&)
mg— t
B, =0 (3.17b)
The equation which corresponds to (3.11) is
a(r) = —a(m?—1). (3.18)

However, a comparison of egs. (3.17a) and (b) to (2.7a) and (b) at the e-pole position
results only in one equation

ﬁe(m§)=—;1r o, m, G G.nn- (3.19)

The reason is of course that the expansion of B(y, ¢) in f-channel partial wave ampli-
tudes contains no S-wave contributions.

4. CGLIN relations

In our opinion the CGLN relations are particularly suited to extract information
from resonance data. They have been described and used in a variety of papers [9].
Let us shortly repeat the idea. One inserts in the dispersion relations — in our case
FCDRs — for the invariant amplitudes the partial wave expansions for Im 4 and
Im B. From the resulting real parts Re 4 and Re B the partial wave amplitudes are
projected out again. So, one finally has for each partial wave amplitude a relation
which connects its real part to the imaginary parts of all partial wave amplitudes and
to the projections of the Z-pole term and the Regge contributions:

Wy v
P , N o
RSy (W)= fiv, z-poe W)+ [ AW 2 (K (W, W) sy (W)
M+1 I'=0

+ K (W, ~W')Im fovy- (W] +Re v, Regze™) (4.1a)

Wy v

P ' ' '

Re f1s1)- W) =fps 1) mpoeW) = [ W l% [Kpp =W, W') Im f (W)
M+1 =

+ K”r(-W,—W')Im f(l'+1)_(w')] + Re f(1+1)_’ Regge(W), (41b)
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where W =+/s. To obtain eqgs. (4.1a) and (b) we have chosen
N=wN+-L 4.2
N+ (4.2)
where wlﬁ is constant and Wy, the W-value corresponding to a lab energy wlﬁ of the

incoming pion. Naturally, the CGLN method may be applied for other functions
N(¢t) too. The kernels K;» (W, W') are well-known (see ref. [9]) and

. G%An ) _610 mE-“‘M+W
fl:,E-pole(W)_gTuT (E+A/[)I:W+m:+ 2q2 QI(Z)}
o] Crro M mmet W
E-M| = 06| (43)
x q*
2M2~m§—‘s+2
Z=lt
242

where ¢ and E are the c.m. three-momentum and energy of the lambda and Q/(z) is
the Legendre function of the second kind.

The Regge contribution is obtained by numerical projection of the corresponding
terms in eqs. (2.7a) and (b).

The CGLN relations are no longer valid if the energy W becomes larger than some
Wnax- This is because the partial wave expansions of the imaginary parts of the in-
variant amplitudes diverge in a W' interval, if # becomes less than a certain ¢y If the
Mandelstam representation holds for the 7A invariant amplitudes, then r; =-26.54.
The corresponding W, = 1560 MeV is obtained from the condition that £y =
—4qr2nax, where g, is the momentum belonging to Wy, . For a discussion of these
problems see ref. [10].

From the experience made in 7N scattering, where the highest allowed value for
the kinetic energy of the pion is T, = 400 MeV, but the applicability of the method
extends to 7, = 850—1000 MeV (refs. [9,11]) we expect the equivalent to be true
in mA scattering. Our T}, is 380 MeV, so if we believe that the CGLN method is
practicable up to T, ~ 800 MeV we come to W~ 1835 MeV. This is sufficient for
our purpose.

5. Numerical results

The relations (4.1a) and (b) have been evaluated for the three partial waves P3,
D% and S%, each in the energy region of its first resonance; i.e. for the P2 wave the
Z°(1385), for the D% wave the  (1670) and for the S1 wave the (17520) resonance.
So, we are in the above mentioned energy region.
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S5.1. The resonance contributions

In table 1 we show the resonances and their parameters which we have used [12].
The first six resonances are quite well established, their masses and widths are at
least approximately known. However, the existence of the other four resonances
listed in table I is doubtful and their parameters are very uncertain. They help us

PR S, ol P Py | B P NNy dilaadd

nevertheless in estimating the error of the overall resonance contribution.

Table 1
First part: established resonances; second part: uncertain resonances

Resonance Mass Tiot Poa Wave
(MeV) (MeV) (MeV)
£(1385) 1384.25 35.9 326 P
£(1670) 1668.30 574 184 D3
£(1750) 1750.0 80.0 184 S
£(1765) 1764.6 104.6 157 Ds
£(1910) 1908.5 67.4 52 F
£(2030) 2030.0 140.0 251 Fy
£(1620) 1619.4 41.3 100 Py
£(1880) 1880.0 181.7 13 R
£(1940) 1940.0 235.1 203 Ds
£(2080) 2080.0 170.0 150 Py

The partial waves are calculated from a Breit-Wigner ansatz
7xIy

I qom W=ty e

where My, is the resonance position, x is the ratio of the partial width I', , and the
total width I'. The quantity I'; is
[, =Tk, (5.2)

1 —exp [(g/qp)**!]
™ 1 —exp[-1] ’

(5.3)

and the index R of ¢ means that g has to be taken at the resonance position. As an
example we show in figs. 2a and b the real and imaginary parts of the Z(1385) reson-
ance as calculated from eq. (5.1).

For comparison the correction factor &; was once changed into 1 and the second
time the usual threshold factor (g/qg )2**! was taken. Eq. (5.3) was chosen because
at low energies one has the correct threshold behaviour and for high energies the
imaginary part decreases faster than usual



278 J. Engels, Partial wave relations
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Fig. 2. a. Real part of f;  according to eq. (5.1) for the =(1385) resonance with different correc-
tion factors: — k=1, —— k fromeq. (5.3)and ——- k = (q/qR)a. b. Imaginary part of f, .,
same notation as in fig. 2a.

-1
’

Imf1~{q_3 fork,={
q

»

(@lqp)**,

(5.4)

from eq.(5.3).
Among the kernels K;;» (W, W) only Ky (W, W') has a singularity in the integration
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terms in eqs. (4.12) and (b) are

S pvi(W)

Sasp-pviW) ==

279

W < Wy and requires a principal-value integration. The corresponding

Wn '
= I W g\ B
K wew W\ rn (-5
f aw’ ‘——mj{’*l"(w)w( )IE——_M (5.5b)
LEP) w-w  W\¢) E-Mm

In figs. 3, 4 and 5 we present, in the respective resonance regions, the real parts,
the principle value integrals and the sum of the remaining resonance contributions
to the CGLIN relations for the P3 Dg and Slz partial waves as calculated from the
six established resonances. The difference

A (W) = Re fj. —

=]71,E-pole +f)t,Regge’

f1+ pvi1 — (remaining resonance contributions)

(5.6)

is also shown. As expected, it is a slowly varying function. The situation in the cases
of the Z(1385) and Z(1670) resonances is quite similar: A, is smaller than Re f;, pyp.
except in a small neighborhood of the resonance position, the difference between

Aps and fy, pyy is of the order of A;,. We have a quite different picture for the
Z(1750) resonance: A, is at least a factor 30—40 times Re fy+; Re fy, — fy4 pyy i
practically zero. The huge A, is produced to 97% by the Z(1385) contribution and

it is independent of a variation of the total and partial widths of the Z(1750) reson-

ance.

1
o4
03 T B

T ~

— N

02 \\ \
ANIAN
NN\
o1 AN
AR
______________________________________________ N m e L e
1360 1370 1380\ 1390 1400 1410 W(MeV]
N
-01 SN
AN
NN
-02 \\ \\
~N
NS —
N ~— -

-03 N
Fig. 3. Real part f; , — —, Principal value integral f+PVI —+—-, remaining resonance contri-

butions -—, A,

—— all in the region of the 2(1385) 1esonance.
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Fig. 4. The same notation as in fig. 3, amplitude f, _in the region of the £(1670) resonance.

5.2. The Z-pole term and the Regge contributions

The energy dependence of A, is equal to that of the Z-pole term f0+,>:—pole- Let
us therefore assume for a moment that there are no Regge contributions to the St
wave. The result for the ZAn coupling constant is then

2
G}.‘.Aw

47

= 11.51 (10.90), (5.7

where the number in parenthesis is obtained if the less certain resonances are included
in the calculation. Determining now the Z-pole contributions to the P2 and D3 waves
it turns out that they can not explain A, and A, . It is clear that only a simultaneous
fit of Ay, &, and Ay, by the Z-pole and Regge terms can solve this problem.

For simplicity we assume in the following that all Regge residues are constants
except for B¢

Bs(1) = ag(1)Bg, (5.8)

with B—f = const. By eq. (5.8) we ensure that no ghost state appears at o = 0. Through-
out the calculation we fix Vg = 1, a,(t) = 1, ap = &, =0.0175 = 0.9 (GeV/c) 2 and

we take Wy, = 2.5 GeV, i.e. N(t = 0) = 16, which is about the end of the resonance
region. So, finally the six free constants Tp> Bs, Yrs Bes Y and G%Aﬂ/47r remain. How-
ever, there exists some information (see table 2) on these parameters:

(i) Merlani and Violini [13] applied FESR to nA forward scattering with an input
from a KN zero-range K-matrix and obtained for the asymptotic total cross section
0,5 =17 £2.0mb; Queen [14] evaluated a mA forward dispersion relation for the
inverse amplitude and found 15 mb < 0_, < 50 mb. This is in agreement with the
quark-model prediction [15]
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Fig. 5. Amplitude f,, in the region of the £(1970) resonance, the real part coincides with the

principal value integral, it was multiplied by 10 — —, remaining resonance contributions ——,
=(1385) contribution ............. s Doy
o,=to nytio (5.9)
aA ~ 3 YN "3 YKN° :

which gives o, , =19 mb, if 0, =23 mb and oy = 17.5 mb are inserted in eq.
(5.9) (the hypothesis that the pomeron is an SU(3) singlet leads to the prediction
Opp = OpN = OgN)- From these numbers we may deduce v, — remember that we
take Bp =0.

(ii) The 7N Regge fit of Barger and Philips [16] yields a ¢-dependent Yp- if we
regard the pomeron again as an SU(3) singlet. The result has the same order of mag-
nitude as the one which was determined from o_, . Identifying the P” trajectory of
ref. [16] with our e-trajectory we find a negligible 7,.

(iii) The value of 8, may be obtained via eq. (3.19) from various estimates on the
€ coupling constants [17-21].

(iv) Renner and Zerwas [1] suggest from nA and 7Z FESRs combined with the
Adler conditions non-negligible values of § and 8, in contrast to Engels and Pilkuhn
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Table 2

Ref.

Method GE\ 47

Bg

Be p

Ye

[13]

nA FESR, input:
KN-K-—matrix

0.85:0.17)

(141

inverse forward ~ 1010
wnA dispersion
rel.

>0.75
< 2.5

(15]

quark model

0.95 a)

(16]

7N Regge fit
a) P+P'+P”
B) PP’

@) 0.83-0.4

8) 0.60-0.35 ®)

«) 0.0--3.5

)]

0.0

b)

(17]

nm and wN

N/D calcula-
tions and analy-
tic continuation

9.8°¢)
7.09)

(18]

aN fixed-angle
dispersion rela-
tions with &7
up-down

6.9

(19]

#N fixed-u dis-
persion relations

8.6

(20}

aN backward
dispersion rela-
tions

3.1

{21]

aN backward
dispersion rela-
tions

9.5

(1]

FESR plus Ad- 11.5 D
ler condition

for A and nX

338 19.59)

[22]

unsubtracted 12.5
fixed-f disper-

sion relations

and Adler con-
dition for nA

and 7T scatter-

ing

0.0

0.0

4) Forg_ = 0. P) P or P treated as SU(3) singlet. ) 87 down-up or up-up. d) 69 down-down or
up-down. €) For N(@) =16. ) Was used as input from Goldberger—Treiman relation for £ — Aev
(ref. [24]).
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[22], who worked with unsubtracted A dispersion relations, i.e. Bp = Ef = 0 and neg-
lected 8,.

In table 3 we show the result of various simultaneous fits of Ayy, A, and Ay,
The numbers in parenthesis were used as input. For each input we have made two
fits with slightly different weights for the three quantities. The chi squared are

sz)(Au(W) Fre.s-poieW) = I+ Regge (W) (5.10)

where the sum extends over about fifty points W, in the respective resonance region
of a partial wave.

It is clear that the more parameters we leave free the more we get unreasonably
big and compensating single contributions to the fit curve. In particular vp and v,
tend to become too big. Therefore we have fixed Yp =0.85 and v, = 0.0 in most
fits. A variation of 7, in the range 0.0 >y, > — 10.0 has anyhow no effect. As it
should be — to fulfill for instance the Adler condition — the magnitudes of ; and
B, are strongly correlated; a big 8, implies also a big Ef. However, for the §, values
derived from e coupling constants, Ef is small and compatible with zero, as would be
expected if the 4-amplitude satisfies an unsubtracted fixed-¢ dispersion relation. The
parameter values proposed by Renner and Zerwas [1] can, on the other hand, not be
excluded, though they do not give such good fits as with a small B;.

The output value for GZAn/47T is remarkably invariant against different parameter
inputs and its N-dependence is unimportant. If we include the less certain resonances
the value of G%A"/Mr is always lowered by about 0.6 just as in eq. (5.7). Our final
result with a crude error estimate is then

2
AT

4n

=12.9+0.8. (5.11)

Keeping Tp and vy, fixed as mentioned above the result for v is in the range 6 <7y;< 15
(the less certain resonances give a somewhat lower value). From eq. (3.10b) evaluated
for 7N scattering and eq. (3.14) we have

)2a—§dnwm)

G = U 5.12
Gikn 3 - pOYFM) (5.12)
Since GH\ is rather well-known [21, 23] we may estimate DD)/F(1)
D)
33<pm <AL (5.13)

Finally we show in figs. 68 a decomposition of the contributions to 4, for a re-
presentative simultaneous fit.
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1360 1370 1380 1390 1400 1410 w[Mev]
Fig. 6. Ao, —— and the fit curve ------ i+ £-pole ——> e-trajectory contribution from the A4-
. . 4 .
amplitude ---eeeeee ,f-trajectory contribution from the B-amplitude +—+—————, the pomeron B-am-
plitude contribution -—-—- was too small to be shown.
A,
002
0.01

1620 1640 1660 - 1880 . . 1700 1720 WiMeV]

Fig. 7. The same notation as in fig. 6, amplitude f, .
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1700 1750 1800 W[MeV]
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-05

Fig. 8. The same notation as in fig. 6, amplitude fy4.

6. Summary and conclusion

We have derived partial wave relations from finite-contour dispersion relations at
fixed —¢ in 7A scattering. The high-energy behaviour of the full amplitudes was des-
cribed in terms of the pomeron, f and € Regge poles. As input we have used experi-
mental information on the ¥ resonances [12] and some estimates [13—16] on the
magnitude of the asymptotic total 7A cross section. Finally it was assumed that the
pomeron contribution to the 4-amplitude is zero, which may be justified when either
the pomeron is treated as SU(3) singlet or s-channel helicity conservation for 7A
scattering is true. The evaluation of the relations for the Pg, D% and Si partial waves
in the regions of their respective first resonances has led to the following results:
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(i) The value of the ZAr coupling constant is
2
GEAn
4n

=129 +0.8. (5.11)

This number is determined up to about 10% already by the experimentally well-known
contribution of the £(1385) resonance to the S% wave relation. The prediction (5:11)
is in good agreement with the result obtained from the Goldberger-Treiman relation
for the Z - Aev decays (G%Aﬂ/47'r =11.4 £ 1.2) (ref. [24]) and other, less accurate
determinations [2, 25, 26, 27].

(ii) It was not possible to decide definitely whether the fixed-¢ dispersion relation
for the 4-amplitude has to be subtracted or not — in our formulation of the problem
we have an unsubtracted dispersion relation for 4, when the f-trajectory decouples
from the A-amplitude. However, if we take the € Regge residue §, as determined from
the e coupling constants as input to our fits, we get as fit output a negligible f-trajec-
tory coupling By to the 4-amplitude. The input §; = 0 produces on the other hand a
8. output, which is well compatible with the known € coupling constants. Moreover,
both fits are better than those obtained with the §; and 8, values of Renner and Zer-
was [1]. So, it may well be that the SU(3) covariant coupling of the tensor meson no-
net to the baryon octet is zero for the A-amplitude. Engels and Pilkuhn {22] com-
bined an unsubtracted fixed-f dispersion relation for A with the Adler condition and
obtained — with resonance input only — G%Aﬂ/4ﬂ = 12.5. The difference to our re-
sult (5.11) is now easily explained: Engels and Pilkuhn did not include the € Regge
contribution.

(iii) The D/F ratio for the tensor meson-baryon coupling in the case of the B-am-
plitude is in the range 3.3 < D/F <4.1.

I am grateful to Professors H. Pilkuhn, B. Renner and G. Sommer and Dr. J. Baacke
for stimulating discussions and helpful comments.
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