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In a recent paper (1) it has been suggested that Regge expansions are to be written
not for the complete amplitudes, but for the amplitudes stripped of all Born terms in the s
and u channels, which have to be added scparately. This proposal arose from a phenom-
cnological analysis of mN° finite-energy sum rules (FESR) and continuous-inoment
smn rules (CMSR) (3). Arguments in its favour, besides the phenomenological ones,
can be provided by an analogy with potential scattering (3). This idea was also suc-
cessfully applied to the analysis of forward Compton-scattering sum rules (4). The
results were interpreted as evidence for a Born-poles—fixed-Regge-poles duality by
('HAavDA (5), who exteusively discussed the relevance of this approach for all kind of
reactions (*).

In order to achieve a consistent proeedure in the determination of high-energy
parameters it is of obvious interest to check the proposal of ref. (1). Of eourse, the main
difficulty is that it is not easy to decide about the presence of a delta-function at a
tinite energy by looking at the asymptotic behaviour of the scattering amplitude.

In this note we show that indeed there is a sum rule which provides a nice test of
the proposal, which is essentially independent of the assumptions about the Born terms
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below the elastic threshold. We find that such sum rule provides a strong support in
favour of the Born-term subtraction.

A few years ago, starting from the «inverse » dispersion relation of GILBERT (7),
OLssoN wrote for the crossing-odd forward =N scattering amplitude the supercon-
vergent sum rule (*) (])
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Actually, the derivation of the Olsson sum rule involves an approximation, so that
our expression for the r.h.s. of eq. (1) is an underestimate of it.

It is important to remark that this sum rule is almost independent of the Born
term. Indeed, this is present in the Lh.s. of eq. (1) as — (M/u)f? and its magnitude
is substantial compared to the Lh.s. of that equation (0.73 4+ 0.15, according to the
estimate of ref. (8) for ¥ =5 Ge\'), but one has to remember that a Born-term contri-
bution is also present in the integral over the real part of the scattering amplitude.

By writing (%)
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this contribution can be easily evaluated and cancels the — (M/u)f? term up to the
order g/p.

One could, following the Olsson procedure, try to determine the high-energy para-
meters by solving the system of equations (2) and (5) of ref. (8), after the Born-term sub-
traction; however, in this way possible systematic errors in the sum rules could force
the parameters to values of scarce significance. Moreover, the first FESR depends very
much on the value of the total =N’ eross-section measured in the few GeV region (19)
for which we prefer to use the corrected values of a recent compilation (). Finally,
it is also possible to exploit the information contained in the higher-moment sum rules.
Thus we compare the Lh.s. of eq. (1), as calculated by OLssoN, with the r.h.s. values
which are obtained by inserting into it the p-pole parameters estimated by CMSR and
FFESR under different assumptions for the Born-term contribution (1).

The results are shown in Table 1.

Though the agreement is not impressive, nevertheless we find that the parameters
obtained assuming the Born-term subtraction definitely satisfy the sum rule much better
than those obtained under the opposite assumption.

We notice that this feature remains valid also if an estimate of possible systematic
errors on f is included (1). It is clear that a more accurate evaluation of the Lh.s. of
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TaBLr . - The r.h.s. of eq. (1) is given for a set of Regge parameters obtained with the type
of fit shown and taking into account or not, as indicated, the Born-term contribution.

Bo o Type of fit Born term r.h.s. eq. (1) lLh.s. eq. (1) (%
2.138 0.712 CMSR yes 1.19 0.73+0.15
2.538 0.605 CMSR no 0.95

2.257 0.675 FESR yes 1.08

2.556 0.600 FESR no 0.94

2.570 0.597 CMSR and ¢ no 0.94

the sum rule would be very useful. In principle this could be done by using a phase-
shift analysis; however, this would imply a lowering of the cut-off in the integral. Thus
the Born-term caneellation would be no more complete and the sum rule would lose
its nice feature of being essentially independent of the strength of the nucleon pole.
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(*) We notice that the u/? no-cancellation effeet for this value of » is of the order of the 1% of the
sum rule.
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