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Introduction

In this note, we are reconsidering our letter of intention on
Pion-Nucleon Diffraction Scattering1) subnitted to the &.,18.C., in
September 1962,

Since then, experimental data on (w7 p ) diffraction scattering
have];xacm;xaavailablc-JZ)2

| .
experimental situation concerning (mp) elastic scattering at small angles

for momentum transfers -t > 0,2 (Gev/c)z. The

is still very poor. Recent data*’ from a bubble chamber experiment on
;(ﬁ_ip) scattering at 10'Gév/c exhibited a striking departure from an ex-

ponential behaviour in this range. .

Small angle (m p) scattering can also give information on the
real part of the forward scattering amplitude; in particular on the ratio
Ref (5,0)/ Inf(s,0) and its energy dependence. No expsrimental information
is available in the Gev range. ‘Theoretically, the ratio is predicted to be
‘0.3 at 3 Gev/c from dispersion relations for the forward scattering

amplitude ®’,

The ratio Re f(s,0)/Inf(s,0) is obtained from a measurenent of
the differential cross scction, dc/dQ, in the angle range where the Coulomb
amplitude eguals the imaginary part of the scattering amplitude, The error
in the determination of the ratio is then determined by the error in do/dQ
and Trp only., The relevant angle range varics from 10 to 5 mrad in the
momentum range of 5 to 10 Gev/c. The aim of the proposed experiment is to
measure do/dQ to %% for positive and negotive pions at 10 angles between

1 &nd 20 mrad in the momentum range 5 to 10 Gev/o.



Experimentally, the situation is very different from (p p) small
angle scattering. Having a diffracted proton beam of 10® p/burst available,
a pencil beam can be prepared by collimation and the small angle range made
accessible to reasonahle trigger conditions for spark chambers. With the
inténsitiés currently available in secondary pion beams from the CERN proton
synchrotron, this method is prohibitive. That is why we have rceconsidered

our letter of intention'’

and propose a new method for small angle (w7 p)
scattering. The experimental arrangeﬁent is shown in the figure. Pions are
incident on a 10 cm hydrogen fafgeta A focusing and self-collimating gas
Cerenkov counter, U4, selects pidns in a defined angular range'bf i(lﬁ mrad
and with a r.m,s., momentum band of < ( Alyq32§é ~ 2,8 '10;6'y%i”(i1.7 * 1073 at
5 Gev/c and * 7°107% - at 10Gev/c) . To compensZte the restriction in beam
acceptance and momentum band, the beam is allowed to have an area of %60 cm?

(6 cm vertically and 10 cm horizontally) at the target.

Pions traversing the target without interaction are rejeéted by
.a similar counfer, 62, in anti-coincidence. The Scattcring anglc will be
measured in a peir of 5 gap spark chambers, Sc 1 and Sc 2, Tm aparg, and
the momentum, after analysis in a 2 m bending magnet B, by a third spark

- chamber, Sc 3.

With this'system a total angular resolution of 0.5 mrad is obtained,
including multiple scaftering, With a bending angle'of 6Q mrad, determined
to an accuracy of 0.5 mrad, a momentum resolution of 1% is obtained. A‘signal
C,E: M4Mo fﬁz triggers the system of spark chambers. Suitable combinations
of counters in the hodoscopes M4 and i restrict the inelasticity of
events to Ap/p ~ 30%. In the angular range of 1 - 13 mrad all elastic
events are accepted, For inelastic events the solid angle is reduced.
Rejection of most near elastic events is possible by requiring no. signal
from a counter Ay, which is wrapping the target. Counter A, in anti-

coincidence rejects events with high multiplicity.



In a suitably nodified beam of the type dis , about 5*10° pions/b
will meec the selection of QlVOT”&an and nomentunm band by the Cerenkov
counter C1. The intensity. of P_rtlcles rejected by this selection will be

rinimized by proper matching and collimation.

The trigger rate for a 10 cm hydrogen target is dI = 107 Is
~at 5 Gev/c for a forward scattering cross section of 4.6 107%%cm®/sr, or
dI = 0.5 / burst. The time to record 10* evenits in the angular range
1-13 mrad is then aboult 40 hours. Including setting up, the running time i
estimated to be 10 shifts per cnergy and pion charge. Data at 5, 7.5 and
10 Gev/c would then result in a total recucst of 60 shifts. Some time for
Mfesting will be necessary. '
|

Analysis

About 10° frames will be taken for this expériment. Bach event
is fully determined by two lines, giving the scattering angle and the.
momentum, For this, two stereo views of the three spark chambers have

to-be measurecd.

The INSTITUT DE RADIUM (¥ _ms) hos offered to collaborate in the
analysis by building a simple flying spot scanner, programmed to scan one
*line per gap. The data output will be coupled directly to an IBM 650,
programned for event reconstruction and checks. The computer is owned by

that laboratory,

Two conventional digitized measuring tables are also made avail-
able for this experiment.
Time-Table

Construction of the flying spot scanner will start during this

sunmer. It is hoped that the device can be tested by the end of this yeor



~ Construction of the sclf collimating Cerenkov counters could start
by the end of this yecor if the optics were ordered now, The whole apparatus
could be ready for tcst runs in February-March 196k, and for data taking in
April-May 1964. The preparations for the proposed cxperiment will.not inter-

fere with the running of the experiment on backward scattering of pions ($18).
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