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We attempt here a limited experimental test of a recent speculation that the Regge re-
sidue function, B(s), shows an exponential or faster decrease with a(s) as s =« to in-
sure polynomial boundedness for the total amplitude.

Khuri® has shown that if the scattering am-
plitude f(s, z) is bounded by a polynomial in
s at fixed z for s - o, then we must have the
condition?

. N
slimw IB(S)Pa(S)(z)!/s =0. (1)
z fixed
for any Regge contribution in the direct chan-

nel. This may be satisfied with a “rising” tra-
jectory

0

als) =
if the residue function B(s) satisfies (in the spin-
less case)®

Bls) < o 02, @)

A model implying a high-s behavior
-a(s)

B (S)ETo’o const[a(s)/e]

was suggested by Jones and Teplitz* on the ba-
sis of incorporating the Mandelstam symme-
try® into the theory. The aim of this commu-
nication is to correlate an analog of the require-
ment (2) for the 7N case with experiment by
relating the appropriate 8 to the partial widths
of the known B=1, Y =1 resonances and attempt
to see any tendency for (2) to be fulfilled.

We first extend the work of Khuri! in a straight-
forward way to the 7N case, and write a bound
analogous to (2) on the residue functions defined
by

BWs)= lim  [J-3-a(s)]fW,Vs), (3)
J-aWs)+3

with
Imf(7,Vs)=kIf(J,Vs)? 4)

for J=half integer, (m+u)f <s < (m+2u), and
4k% =5 =2 (m? + u?) + m?®-u2)?/s.

Subscripts on 8, @, and f supplying isospin,
parity, and signature are implicit.

By explicating the contribution of a given

Regge pole to the scattering amplitudes f,, f,,°
we can arrive at the proper prelude to the re-
quirement (2) on 8:

|B(\[S)PQ(\[S)+1,(Z)
iB(-‘[s)ch(—«szll(z)' si © SN’ (5)
z fixed

which yields the analog of (2) (assuming no
cancellations),
InB(Vs) <

S = ©
)

—consta (Vs). (6)

From Egs. (3) and (4) we may derive the fol-
lowing relations at a resonance of mass Vs R:

1/2
st r

) (7)
=Sp k(sR)

ﬁ(«/sR)=[dR::(S)}

where T =total width of the resonance, and x
=Telastic/T =e€lasticity of resonance.

Let us examine the logarithm of 8 as given
by Eq. (7). The variation of In(sp'?/kp) is
small compared to that of Inx in the energy
range considered, and of course goes to zero
as s -, Experiments’ do not seem to indicate
large variation of I" with the resonance, and
hence even less of InT".

Finally, present indications are that da/ds
=~ const, ® at least in the energy range consid-
ered. Hence Egs. (6) and (7) yield the approx-
imate requirement

Inc < -ba(s), 5>0. (8)
o =~ ©

We will test this condition for values of « in
the higher resonance region.

In Fig. 1 are plotted the presently known or
estimated values of Inx for the N, and A4 tra-
jectories against values of & =J-% assumed
by Barger and Cline® in their Chew-Frautschi
plots. The values of x are those given in Col-
umn 6 of Table I, Ref. 8. These have been de-
rived from measurements on elastic cross sec-
tions using the spin assignments in Ref. 8 [since
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FIG. 1. Logarithm of the inelasticity x as a function
of J-3 =a. Experimental points are obtained from
Ref. 8.

cross-section measurements determine only

(J +3)x for a resonance]. Where there are elas-
ticities available as a result of phase-shift anal-
yses, these have been averaged with the cross-
section values. Note that the values of x used
do not depend on the resonance-Regge-pole
model used by Barger and Cline.

Since the experimental data available on the
N, resonances are too sparse, we have omit-
ted them from consideration.

Results.—Although each datum point in the
figure should be accompanied by large, unknown
error bars, and s is hardly infinite, yet three
interesting facts seem to be roughly indicated:

(1) The inelasticity x (and hence 8; see pre-
vious paragraph) falls at least as fast as e"ba,
b>0. T

(2) There is some approximate kind of uni-
versality in the fall-off. If one insists on an
average exponential fall at the highest J values,
we might say that

-0.8
B~ conste 0.8

©)
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for the N, and Aj trajectories. It is amusing

to speculate whether the constancy of d In8/da
is correlated to the constancy of da/ds for the
same trajectories.

(3) The detailed behavior 8~ 1/T'(a + 3) sug-
gested in Ref. 4 seems to predict too rapid a
drop of B, at least within the limitations of the
present data. For instance, if one normaliz-
es this form to give the observed inelasticity
at ¢ =7 for the Ag, the inelasticity is off from
the measured value by a factor of 20 at o =9.
However, the data are still much too limited
to make a definite statement.

To conclude: We have demonstrated that
experimental elasticities make plausible a gen-
eral conjecture of Jones and Teplitz* about the
rapid fall-off of B(s), enabling a to approach
 and remain consistent with certain bounded-
ness assumptions on the total amplitude. It
would be of interest to test these results on
the N, trajectory when there is sufficient ex~
perimental information.

The author wishes to thank Professor Y.
Srivastava for some discussion and a reading
of the manuscript.
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