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J. Walters and A.M. Wetherell,

INTRODUCTION

This note outlines an extension of measurements’ on ineléstic
p-p scattering begun in 1961 :[Cocconi, Diddens, Lillethun;" Manning,
Taylor, Walker, Wethersll, Phys.Rev.Letters 7, 450 (1961) and Diddens -
et al. Procs Int. High-Energy Conf. 1962, p. 576]. o

The experlment is to measure, w1th good momentum resolutlon
(~ Y4%) , the momentum spectra of protons scattered at a fixed angle ‘
and various incident energies from CHa and C targets in the 1nternal
beam of the synchrotron. The measurements would be done using straight

section 61 and counting equipment on the east side of the East Hall. -

THE NUCLEON RESONANGES

" The experimeﬁt‘pfdposed is to study the excitation of the.
nucleon isobars, thé‘spedtrdm of which has recently becn enriched by
the'discovery of a T = Dé“and 2 T = .34 state at masses 2.19 and 2. 36 GeV,
respectlvely [Dlddens, Jenkins, hycla, Rlley-u-prlvate communlcatlon,
Jan. 1963] These states were found as bumps in the 7 p total cross-

sectlons between 2 and 2,5 GeV plon klnetlc energy.

The prev1ous CERN eyperlments on p=p. 1ne1ast1c scatterlng
showed bumps corresponding to strong excitation of the T = Y, states
of mass 1,52 and 1.69 GeV for a range of energics between 9 and 26 GeV
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and momentum transfers of about 0.30 to 1.4 GeV/c (scattering angles

, & 60 and 110 mrad have been used). The results were consistent
with observation of the process

*
AP Sh o (1)

No significant trace of the (%4,% ) state has so far been found at
these high energies and rather high momentum transfers., The measure=-
ments were performed, however, with a momentum resolution large enough
for a weak (34,% ) bump to be lost in the tail of the strong elastic
scattering peaks, The aim of the present proposal is to increase the
resolving power and to reduce momentum~-dependent backgrounds in the
experiment with the aim of searching for excitation of the (%%4,%) state
and also to look for e¢vidence of production of the new higher mass
states, The data from this .experiment would contribute information
on the rate of change of the (%,%) state (AT = 1) in the energj
momentum transfer plane to compare with that available for the T = A
states (AT = 0). If observed, the new resonances, being T = Dé and

A, glve another pos31b111ty in thls dlrectlon.

APPARATUS

The magnetic spectrometer consists of 4 x 2 m magnets, giving
twice the dispersion availeble in the previous work, and 5= 10 scintil=-
lation counter telescopes covering a momentum interval of about 1%. The

magnet current supply W111 ‘have to be stable to ~ /’ooo and the machine

_energy must also be stable to this order. Both of these requlrements

‘have already been achleved. An attempt to reduce background effects

Wlll be made by deflnlng the partlcles enterlng the spectrometer mag-
net with a pair of counters rather than a slit. Thls appeared to be
effective in the most recent runs using the 1nternal beam. Targets of

CH, ‘&nd- C of about 1 gm cm “® must be used in the machine.

L)



o

5658 /P fkw

THE EXPERIMENT

a) (34.,°4) state :

Excitation of the (%%,7% ) state has been observed in the
p~p experiments of Chadwick et al. [Phys.Rev. 128, 1823 (1§6é)}‘éﬁ>
about 3.7 GeV/c incident momentum,and at momentum transfers (q) of
0419, 0.29, 0,53, 0.73 and 1.01 GeV/c.. . The intensity of the state
was very strong up to g = 0.73 GeV/c.

Selecting a scattering angle of about 60 mrad for the. pre-
sent experiment gives a range of momentum transfers for a two-body
process such as (1) of about 0.18 - 1.62 GeV/c for energies between
3 and 27 GeV. The relatively large angle is chosen so as to avoid
fringing field effects and to allow the particles to emerge through
a window. The search for the (%4, ) excitation would begin at about
5 GeV/c incident momentum, i.e. at g ~ 0.3 GeV/c and at an energy not
too far above'a”fegion where the excitation has been observed. Having
observed the state at this low energy, its excitation as a function of
increasing energy could be studied, It would be reasonable to pro-
gramme the energies to give momentum transfers equal to those of the
Brookhaven work; this would mean incident momenta of 4.9, 8.8,

12,5 GeV/c. The estimated time to do the momentum spectra at three
energies is six shifts. It is doubtful whether any other group would
be interested in using these low energies with non-standard targets,
and one must therefore request six special shifts for this part of the
experiment., These would come most conveniently after the equipment

has been set up parasitically on the N5 experiment.

b) The new T = '%,% states

A search for bumps in the scattered proton momentum spectrum
corresponding to these states would go on parasitically with the N5
experiment, The latter is expected to be run at 19, 24 and 26 GeV/c

and two shifts of CHp, ~C; operation at each of these energies would
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enable good scans over the appropriate regions of the spectra to be
made .

TOTAL TIME NEEDED

~ 4 shifts.parasiticién N5, standard operation for setting up. . - -

6 shifts CH, - C energy stable operation at 4.9, 8.8 and
12.5 G'GV/Co ’

‘6 shifts CH, - C stable energy operation during N5 experiment.
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