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Usually, vacuum quantum number ex­
change is parametrized in terms of the so­
called P and P' trajectories. We recall 
that P' is associated to the exchange cor­
responding to thef0 (1260) meson, built from 
direct channel resonances in the dual sense.0 

In this note we want to critically review 
the main phenomenological results concern­
ing P' and present some arguments show­
ing that this singularity may not be con­
sidered on an equal footing with the 
ordinary Regge trajectories, i.e., p, (J), etc. 

Let us begin by recalling the difficulties 
faced by phenomenological analysis of 1r:-N 
and K-N elastic scattering in connection 
with the P' singularity. Barger and 
Phillips2> obtained for the P' trajectory 
aP'=0.56+0.86t with a three pole fit to 
1r:-N elastic scattering data, using continu­
ous moment sum rules. Its extrapolation 
up to the value m}o (square of the f 0 mass) 
gives a value close to the integer 2, so 
the first requirement to identify P' with 
f 0 exchange is fulfilled. The situation is 
less clear with respect to the P' residue 
function where we need an extrapolation 
procedure to check its consistency with the 
value of the residue of the corresponding 
amplitude at the f 0 pole, as computed by 
other methods. 

In Ref. 2), the following ansatz is pro­
posed for the P' residue function in the 
A'<+>Tt-N amplitude:**> 
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**> We use the parametrization of Ref. 2) 
for the A'<+> and B<+l n-N amplitudes in 
terms of Regge exchanges. 

(1) 

Equation (1) formally coincides with the 
modification of a previous Barger and 
Phillips cyclic ansatz3> proposed by 
Goldberg.'> The main difference appears 
in the function J. (t). In Ref. 4) the fol­
lowing is used: 

}. 0 (t) =51.5e2.1t+13.1e- 0 •41 t, (2) 

whereas in the new fit there results:2> 

A.N(t) =22.3+ 16.9e0•841 • (3) 

Now, the consistency requirement between 
f 0 and P' would be that TP' (t) extrapo­
lates well to the value of the residue of 
the A'<+> at the f 0 pole (and correspond­
inglySP' (t) to B<+>). In the case of the B<+> 
amplitude, Goldberg;> has obtained for the 
residue, when expressed in terms of Regge 
parameters, SP'(m}o) ~+348.0 GeV- 2• The 
consistency presented in Ref. 4) is certain­
ly impressive because the extrapolation 
fromEq. (2) givesSP'(m}o)~+340.0GeV- 2 • 

However, we remark as a first critical argu­
ment that the extrapolation procedure of 
the residue function is not free of sus­
picion. In Ref. 4) an arbitrary average 
value for A.0 (t) (Eq. (2)) is taken because 
of its rapidly increasing behaviour for posi­
tive values of t. As the new fitted value 
A.N(t) (Eq. (3)) is not immediately divergent 
for positive t, we can try a direct calcula­
tion of this A.N(t) at the value t=m}o, 
which is free of the arbitrariness on the 
average procedure. In this way we found 
for the extrapolated Regge residue function 
SP'(m}o) ~500 GeV- 2, so we see that the 
impressive agreement is lost. Moreover, a 
Lovelace analysis of 1r:-N backward disper­
sion relations6> indicates a very small 
value for the product of couplings of the 
f 0 to the NN and 7t7t system. This leads 
to a value for SP' (m}o) which is remark­
ably different and also its sign seems poor­
ly determined. 

We want to add a brief summary of 
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several other inconsistencies referred to 
the P' singularity. 

Fits to n-N elastic scattering give aP'(O) 
~0.57. However if the systematic er­
rors are taken properly into account, the 
sum rules lead to a much smaller value 
(aP'(O) ~o.I-0.3).n,s) If Regge cuts are 
considered, the intercept of the trajectory, 
which is poorly determined, can rise up to 
0.4.9l With respect to K-N elastic scatter­
ing, similar low values for the trajectory 
intercept are found.10l We note that all 
these fits for P' are much less precise than 
those performed for other Regge poles and 
depend on the assumption of the strength 
of the Pomeron coupling. 

Other phenomenological evidence is that 
P' decouples from the A<+ln-N amplitude 
and so it is possible to explain the small 
value of the sum P++P- of n+p and n-p 
polarization data.ll) It appears that P' is 
found in those amplitudes where also P is 
present. 

Finally, let us remark on a recent result 
using global duality.l2J It is found that 
the elastic part of the forward amplitude 
corresponds to the P' and can be ascrib­
ed to the ABFST cut.18) 

We can conclude saying that a collection 
of evidence including a comparative study of 
the P' residue function in terms of Regge fits 
and thef0 couplings to NN and 1r1r seems 
to indicate that the connection of P' tra­
jectory with the f 0 meson is not valid and 

we have to understand P' as an effective 
singularity needed to introduce correCtions 
to the Pomeron exchange in elastic scat­
tering. In this context, one can relate P 
and P' with the nonresonating background 
in the direct channel, using the language 
of duality. 
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