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FRODUGTION CROSS SECTTION OF PIONS, KACNS AND PROTONS
IN PROTCN-FROTON COLLISTONS

Abgolute cross sections for the production of various particles
in proton~proton and proton-nucleus collisions at angles of O and 100 mrad

and at incident momenta of 18,8 end 23.1 Gev/c have been measured.

Only data on pion, kaon and prdton production in proton-proton
collisions at 18.8 Gev/c incident momentum will be presented here, a full

account of the work will be published later,

A scattered proton beam of the CERN proton synchrotron was
brought to a focus of 2x 3 cm? containing some 107 protons per burst.

The neutron contamination was determined to be less than 1%,

The incident intensity was monitored by a counter telescope
locking at secondaries leaving the target at 5° which was calibrated,
using a small defining secintillator in front of the target. The calibration

was reproducible within = 3%,

Secondary @articles preduced in the target were momentum analysed

and brought to a focus by a spectrometer conslsting of a quadrupole triplet

and a bending magnet (Fig.1). Guard counters limited the effective aperture
of the quadrupoles and defined an average solid angle of 0,1 msr, over a

momentum band of 10%.

In the C° position the incident proton beam traversed the spectro~

meter together with secoﬁdaries prb&uced in the target'and was separated from
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these by the analysing bending magnet. The gusrd counters vetoed second-

aries produced inside the spectrometer,

Picps, kaons and protons were identified by Gerenkov counters
(Fig.1). Electrons‘were vetoed by a threshold Cerenkov counter and muons

by a scintillator placed behind 1 m of iron.
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The data presented have been corrected for decay, absorption

in the target and in the counters, and for multiple scattering. Errors

- shown are statistical only. 4 10% sysiematic error is assigned to all

points. Individual points have a further systematic error of 10%.

Figure 2 shows the proton spectra at O and 100 mrad, Tn the

forward direction the production increases roughly exponentially with

momentum between L and 12 Gev/c. Similar results have been derived from
an analysis of two-prong events in a hydrogen bubble chamber') and from
cosmic ray data. This peaking in the vieinity of the maximum momerntum
reflects the importance of quasi-elastic processes. Comparison with

the proton spectrum at 100 mrad gives some information on the transverse

momentum digtribution.

Figure 3 shows the pion spectra. The high-energy tails are
roughly exponential at both angles, but in the fofwar& direction the
spectra turn over at about 6 Gev/c. The bhape of the spectra for =
positive end negative pions is rather similar at 100 mrad; in the for-

ward direction, however, there is a strong difference in shape. Also

the positive to negative production ratio changes drastically from O to

100 mrad. These features arc less pronocunced in nuclel and tend to dis-

appear with increasing atomic number

The keon spectra, shown in Fig.h, are similar in shape to the
corregponding pion apectra. In the forward direction the speétra of

positive and negative kaons are even more dlfferent in shape than in

_ the case of plons; the positive to negative ratio is strongly momontum

dependent, reaching a value of 20 at 12 Gev/c, and decrea31ng at the

angle of 100 mrad. These features are also attenuated in heav1er nuclel.

Figure 5 shows a plot of the ratio of cross sectlons at 100 mrad
and O mrad versus momentum. The data are well approx1mated by an ox-
ponential law, suggestive of a transverse momentum distribution as pro-
posed by Cocconi, Koester and Perkins®). The mean transverse momentum is
always larger for negative particles, the positive particles being more

peaked forward.
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The mean transverse momenta deduced from this plot are larger
than the ones obtained by Cocconi, Koester and Perkins from data at

larger angles.
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FIGURE CAPTIONS

Figure 1 ~ Spectrometer and counter telescope.
M4 -3 calibration secintillators, Qe-10 gquadrupoles,
B; bending magnet, G guard counters, Si-¢ scintillators,
Ci Cs threshold Cerenkov counters, Cd differential

{erenkov counter.

()

Figure 2 Differential cross sections for proton production at
O and 100 mrad in proton-proton collisions at incident

momentum of 18,8 Gev/c.

Figure 3 Differential cross sections for the production of positive

and negative pions at O and 100 mrad in proton~proton collisions.,

Figure 4  Differential cross sections for the production of positive and

negétive kacns at O and 100 mrad in proton-proton collisioﬁs.

Figure 5 Ratlos of cross sections at 100 mrad and O mrad for pilons

and kaons as a function of momentum,
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