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Recently, SOme narrow resonances have been Qbsetved in the
pp system which may be candidates for the long_30ught fourquarks
baryonium states***, The 5(1936)'mesbn; which has been seen in

total and'elastic cross sections, is one such candidate, and

others are the 2020 MeV and 2200 MeV seen recently in the reactlon

ﬂp > TP P P. One of the key measurements required for ldentlfylng
these states with baryonium - the spln - has not yet been made.
In order to obtain detailed information on the spin, a sizeable

sample, relatively free of backgrounds and biases, ‘needs to'be

'.obtalned in order that a study of the decay angular distribution

can be made.

In experiment_WAlo} we. have analyzed approximately one half

of our data on the reaction mtp -+ wtppp takentat.SO GeV/c and

we present here evidence that, for certain kinematic regions

: which'correspdné to production by_meson exchange_(small momen tum

* 'CERN/SPCS/74 31, SPSC/Pll March ?, 1974
*% Contactman '
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for references, see "Experlmental Review on the Baryon—

Antibaryon interaction, by L. ‘Montanet - CERN/EP/PHYS 77=-2
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transfer between the target proton and (ﬂ. )'S'Stem and
Precoil Y

recoil mass) there 'is production of a narrow pp resonance

in the region of the S(1936). In order to firmly establish the

low mp

production o£ pp.resonances in this reaction and in particular
' to obtain a gample which is both large‘enough and Sufficientlyt
free of ‘biases and background to permlt a determlnatlon of the
spin, we regquire additional runnlngtame We propose to modlfy
the apparatus slightly to increase our detectlon eff1c1ency

and to - reduce backgrounds and trlggerlng blases.

Ev1dence for the observation of the 5(1936) mescon.

The system we use for the WAlO experlment is- shown in

'Flg 1. It consists of

T oa beam spectrometer (partlcle ldentlflcatlon, momentum
measurement) _
- a recoil proton spectrometer (dlrectlon and momentum
measurement) _
- - a forward spectrometer (dlrectlon measurement and particle

'ldentlflcatlon)

This system has_been used to collect high statistics data on
the reactions with the topology of'Kp+Kpr. At the same time
but with a second prlorlty trlgger level, the system was used
to collect samples of reactions with three forward tracks, eg.
wp+ﬂppp. The sSame channels with 7,K and p 1nc1dent - producing
P ﬂ ' K K, pp palrs were collected with the same priority at’

both polarities at 50 GeV/c 1nc1dent.

Approximately one half of'the data obtalned at + 50 Gev/c
for the reaction ﬂ+p4ﬂ+ppp are shown in Fig 2. (ﬁpp effectlve
mass) and Fig-3._(p§'effective mass) . No peaks are seen in
the mpp spectrum, while we see an indication of the S(1936)
meson in the pp_spectrum, with the kinematic cuts mentioned

above.



3.

_ This present sample whose sen51t1v1ty is approx1mately.
_'15 ev/nb, shows a peak in the S region containing approx1mately
40 events, 1ndicat1ng a production cross section times branching
ratio of 2-3 nb. The sensitivity of the complete data sample
'already taken is about 30 ev/nb at +50 GeV/c and 60 ev/nb at

—50 GeV/c. Unfortunately these Will'cOntain both triggering
biases and background which will make a spin determination
difficult

_Modifidations'to'the apparatis

The present system is not optimlzed for the collection '
of data for the reaction mp ~ 7p p p. There are three minor
ﬁ_modiflcations which can be made to 1mprove our eff1c1ency and

to reduce triggering biases and background

l) ‘We have used a 16- cell Cerenkov counter in WAlO to aid .

pin particle 1dent1fication. This counter did not play a critical
role in the K°n channel, but for certain kinematic regions of
the.ﬂpp channel it could provide a:significaut reduction in back-
ground. We estimate that by makiug minor modifications to the
counter, we should be able to reduce the background due to ﬂﬂwp
events in our present sample by about one order of magnltude.

Qur present sample of ﬂpp_events contains little background
from Other'reactions due to our kinematic cuts.; an improvement
in the operation of'the counter will however allow us to widen

these cuts_and thus-improve our acceptance for the wpp channel.

2) the trigger COuuter arrangement will be modified. A scin-
tillator matrix Was:used for the K channels, but it is not
well suited for the mpp system with small pp mass, as. the spacing
'between-these two articles_is.roughiy egual to the'size of the

counters. A pulse'height_counter telescope will'be'used instead

3) the highest priorlty level w1ll be glven to the 3- track
'trigqer, reduc1ng the dead time from about 40% to less than
. b%.



Beam reguest

If we assume that the new data ;ie'to be taken at +50 GeV/c
{and we would like to defer a firm decision on the beam
momentum_and pdlariﬁy until we havé'analyzed part of Qur.
-50 ‘GeV/c data) we estimate that, with'the'improvements
we envision for the apparatus, we'will obtaiﬁ a samplé of
Sensitivity 60 ev/nb for each 20 day running period; Thus

._a single running perlod will probably allow a firm establishment
of the existence of the s (and any other PP resonances produced

" in thlS reactlon) whereas two running periods should permit us
‘to make a determination of the spin.

The modifications to the apparatus should require feﬁ_weeks
tO'complete. We therefore request that an early decision

be made to permit us to begin our modifications immediately.
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Fig. 1. Experimental layout
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