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TWO-BODY PROCESSES

G. Bellettini

Istituto di Fisica dell’ Universit3, Pisa and Istituto Nazionale di Fisica Nucleare, Sezione di Pisa

1. ELASTIC SCATTERING AND TOTAL CROSS-SECTIONS
1.1 Proton-proton elastic scattering

As you know, the pp elastic differential cross-
section depends a priori on two variables, for in-
stance the energy and the scattering angle. However,
up to one year ago the experimentalists working in
high-energy pp scattering were accustomed to present-
ing their data as a function of a single variable.

Such a variable thus contained both an energy and an
angle dependence, and it was chosen in such a way that
data at many angles and energies were distributed
along a single simple pattern. This procedure is
justified by the idea that in this way the single vari-
able —— if it exists -- on which the interaction de-
pends will be naturally indicated by the data. The
most popular example of this is Orear's plot of s do/dQ
versus p 1) (s = c.m. total energy squared, p =

= p sin & = transverse momentum). Several other pre-
sentations of the data have recently been proposedz-“).

The most successful approach was made by Krisch®) N
who was able to display all data available up to about
one year ago in the fashion shown in Fig. 1. Krisch
interpreted the existence of three 'slopes' separated
by '"breaks' in this picture as evidence for the exist-
ence of structure within the proton. Much discussion
on the significance of these structures has recently
been continued in the literatureS). However, in order
to obtain this presentation use was made of an ideal
cross-section do*/dt for distinguishable protons; it
is this '"true'" cross-section which, in the idea of
Krisch, is likely to show a simple pattern. The func-
tion needed to derive such a 'true' cross-section de-
pends on the unknown cross-section itself

do(e) = do*(e) + do*(n—8)

do*(e) = £(e) do(e)

do*(e)
£(6) = ————————
do*(e) + do™(n—s)

(6 = c.m. scattering angle), and therefore the
struction of do'/dt from the experimental data i
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Fig. 1 Plot of do*/dt versus B?p? (B = proton velocity in the
c.m., p, = p sin 6 = transverse momentum) for all high—energy
proton-proton elastic scattering data (Ref. 3). For references
on the experimental data and for further discussions on this
presentation, see Ref. 3.
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np elastic scattering (n and p are indeed distinguish- and some new structure appears to be brought in. At
able). This would imply at 6 = 90° do(np) = 1/2 6 = 90°, the distributions at different energies end
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1n the past few years a great deal of experi-
menial effort has been devoted to study accurate-
ly Lhe clastic scallering of strongly interacting
pardcles, at high emergy and large momentum
transfers. Several experiments [1-5] have meas-
ured particularly the protoa-proton scatlering,
where a very high accuracy has been achieved
becavse of the high intensities of proton beams.
A considerable amount of very precise data,
with a close spacing of the dala pninis, ar now
avallable. Any rellable theory must be able o
reproduce these results. Many speculations con-
cerning high-energy processes have been made
[c.g. 8], and a wide range of models and ideas.
more or less accepled, have been suprested.
Many attempts [3,7-9] kave beom also done o
search [uor a suitable wniversal function which
would represent all the large momentum transfer
dirlaa.

It the present nole we wish Lo make the fol

lowing formula for Lhe differentinl cross seclion
for the elastic nuclevn-nucleun scattering:

des

B 2 g
w-p4«*xp<‘~[-!| V5l T (2}

where ! is the momentum (ransfer, s is Lhe
square of the total energy in C.MS., fis Lhe
nucleon momentum in C.M.S., A and T are two
constants.
The formula (2) is valid in asymptotic condi-
lions, and shows the following fralures:
) I is relativistic invariant.
D) It 18 consistent with the upper lmits which
have been set on the scattering amplitudes by
Cerulus and Martin [10].
¢ Il is in a1 very rood agreement with the ex-
peerimental results, when il is compared to the
asymptotic proton-proton scatlering data.
More explicity let us now define Pyplf) as
the probability that a nucleon does not break up
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{13)

exp[-vS/T] {exp [~ 8/ T] + exp[-va/T]}

where i 18 delined as: » 2,02(1 i COB 7).




TOTAL PROTON-PROTON CROSS-SECTION AT THE ISR

G. Bellettini
Istituto di Fisica della Universitd, Pisa
Istituto Nazionale di Fisica Nucleare, Sezione di Pisa

Abstract: The recent ISR data on total proton-—proton cross-
section for centre-of-mass energy between = 23 and = 53 GeV
are reviewed from an experimentalist's point of view.

Résumé : Les expériences récentes aux ISR sur la section
efficace totale proton-proton sont discutées et analysées,
surtout du point de vue d'un expérimentateur.™
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Fig.6._The cross section for ee—— ¢2&°
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Are the New Particles Baryon-Antibaryon Nuclei?

Alfred S. Goldhaber and Maurice Goldhaber

Interpretation of a Narrow Resonance in e+ e- Annihilation
Julian Schwinger

Possible Explanation of the New Resonance in e+ e- Annihilation

S. Borchardt, V. S. Mathur, and S. Okubo
Model with Three Charmed Quarks R. Michael Barnett

Heavy Quarks and e+ e- Annihilation Thomas Appelquist and H. David

Politzer
Is Bound Charm Found? A. De Rijula and S. L. Glashow
Possible Interactions of the J Particle

H. T. Nieh, Tai Tsun Wu, and Chen Ning Yang

Is the 3104-MeV Vector Meson the psi - Charm or the W(?

G. Altarelli, N. Cabibbo, R. Petronzio, L. Maiani, G. Parisi

_I_

Charm, EVDM and Narrow Resonances in ¢ ' ¢ Annihilation

C. A. Dominguez and M. Greco

Fig. 15. Immediate interpretations of the J/t, with their titles. PRL is Phys. Rev. Lett. 34,
Jan. 6th, 1975. The last two papers®®:89 are in Lett. Nuovo Cim.
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