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Based on the impact picture, we give quantitative predictions on the following three re-
actions: (a) p+p p+N*(1470), (ii) 7t+p-7t+N*(1470), and (iii) K+p-K+N*(1470). Fac-
torization is predicted to be approximately valid except near the dip in reaction (i).

Last year, within the framework of the impact
picture' ' we predicted' a rise of several milli-
barns in the proton-proton total cross section in
the energy range covered by the Intersecting Stor-
age Rings (ISR) at CERN. Subsequent to that time,
a rise of about 4 mb has been observed in two
independent experiments. ' Using the observed
rise in the proton-proton total cross section, we

have presented elsewhere" predictions on total
cross sections, elastic scattering differential
cross sections, and phases of the forward ampli-
tudes for other channels. These predictions will

soon be tested at the National Accelerator Lab-
oratory.

There will shortly be measurements' on dif-
fraction dissociation at the ISR for the channel
p+p-p+N*(1470). In this paper, we explore the

process of diffraction dissociation and make quan-

titative predictions on the differential cross sec-
tions of the following three reactions: (i) p+p-p
+N*(1470), (ii) s+p-w+N*(1470), and (iii)
K+P-E+N*(1470).

The amplitude for two-body diffractive dissocia-
tion processes at high energy is given by'

M(s, L) = — dx~ e ' ' "& D (S, x),

where S is defined below and ~ is the momentum

transfer. As was discussed in Ref. 3, D vanishes
in the black core and is appreciable only in the

gray fringe. As the simplest model for a phe-
nomenological fit, we choose

D(S, x}=C SF(x~') exp[-SF(x ')],
with

S=(Ee ~ (4)

In the above, the numbers c and X are channel-
independent and have been determined by our
earlier fits of elastic scattering to be

c =0.08,

~ =0.60.
(6)

(6}

The numbers x, and f are channel-dependent. We
shall make the assumption that x, and f are the
same as those in elastic scattering. Thus there
is only one number, C, to be determined. Since
C appears as a multiplicative constant, the shapes
of the differential cross sections for reactions
(i}-(iii) are entirely determined by our earlier
fits of elastic scattering. We also call attention
to the fact that c as given by (5) is an effective
value, as logarithmic factors of s have been ig-
nored to retain simplicity. From a purely theo-
retical basis, (4) should be replaced by'

(se-I w)c sc

[ln(se '")]' (lns)' (7)

If we choose c'= 1, as supported by some field-
theoretic models, then e is about 0.2. However,
the fits obtained in these two choices have only
slight differences. Thus we shall, for simplicity,
adopt c'=0 here. A more complete fit will be
reported elsewhere.

Figures 1(a), 1(b), and 1(c) show the predicted
cross sections do/dt for the reactions (i), (ii),
and (iii). Figure 1(a}shows the experimental data'
for the reaction

F(x~') =f exp[-X(x~'+ x,')'I'] p+p-p+N*(1400) .
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FIG. 1. (a), (b), (c) Diffractive inelastic scattering for the three reactionsp+p -p+Ã*(1400), g+p -7t+Ã*(1400),
and E'+p E +N*(1400), respectively. The curves are predictions of the impact picture with parametrization given
in the text. The two energies in (a) cover the range accessible at the ISR. The two energies in (b) and (c) cover the
range available at the National Accelerator Laboratory.

The calculated curve is for the reaction

p +p-p +we(1470),

reactions:
p+p-p+p

p +p-p+)Ve(1400)

and we have normalized the cross section by
choosing C' equal to 0.1. The )Y*(1400) is shifted
in mass relative to the IY*(1470) which is well es-
tablished in pion-nucleon phase-shift analysis.
The explanation for this mass shift is not clear.
However, if our identification of these two reso-
nances as the same particle is correct, then the
steep slope [b-15 (GeV/c) '] observed for this
reaction is accounted for in the present model.
We predict a dip in the cross section at I f I

= 0.5 (GeV/c)' and furthermore a slow movement
of the dip position as the energy is increased.
Comparison of Figs. 1(b) and 1(c) shows that we
expect the slope of do/df for reactions (ii) and

(iii) to be less than for reaction (i). In addition
we predict the existence of structures in reactions
(ii) and (iii).

We turn our attention now to a discussion of
factorization in these reactions. In the impact
picture the Pomeron singularity in the complex
angular momentum plane does not lead to exact
factorization. On the other hand, there is ex-
perimental evidence'o that indicates that, for total
cross sections, factorization works to about 20%
in several reactions. Therefore, it is a quanti-
tative question to ask whether the present model
is consistent with this small departure from fac-
torizability. In addition we inquire if there are
any regions of the kinematic variables where
factorization is predicted to be badly violated.

We have calculated the ratios of the following
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The impact-picture prediction for (R = g pgp)//'

&(ffp) p&ottsd versus momentum transfer It I for s = 1OO

GeV2. R(hp) is defined as the ratio of the elastic to
diffractive inelastic channel for an incident hadron, k,
where gg can be a proton or a pion.

and similarly for the mp and KP channels to obtain
R(wp) and R(Ep). If factorization is valid then
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R (KP) R (KP)

Figure 2 shows the predictions of the model as a
function of momentum transfer

~
t ~. It can be

seen that at small
~
t

~
the model predicts that to

within about 5-10@factorization should hold. At
larger

~
t

~
factorization continues to be good for

the comparison of mP and KP. However, in the
comparison of PP and KP there is an increasing
degree of violation of factorization. Because the
differential cross sections are heavily weighted to
small

~
t ~, the integrated cross sections are pre-

dicted to satisfy factorization to about 10%%u&. Thus,
the model predictions are in good accord with

experimental checks of factorization for integrated
cross sections. However, it is predicted that in
the region of the dip in PP diffraction scattering,
which should develop around

~
t ~=0.5 (GeV/c)',

factorization fails drastically.
All of these three reactions can be studied using

the high-resolution strong-focusing spectrometer
presently being constructed in the Meson Labor-
atory of the National Accelerator Laboratory, and
it appears that an encounter of our results with
experiments may be realized in the not-too-distant
future.
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