‘WV-

1979 International Syamposium on lepton and photon in-
teractions at high energies.

FRSooiblo
)15

Batavia, 1ISA, August 23 - 29, 1979.

CEA - CONF 5002

THE CASCADE X(3513) = J/%Yy PRODUCED 1d
% De COLLISIONS AT /53 = 17.8 Gev/c?

Y. Lemoigne, M.A. Abolins®), R. Barate®®), P. Bareyre, P. Bonamy,
P. Dorgeaud, J.C. Brissos, M. David, J. Ernwein®}, P.X. Gentic,
G. Laurens, J. Pascual, J. Poinsignon, A. Roussarie*s*),
G. Villat and S. Zaninetrti
CEN-Saclay, Cif-sur-Yvectte, France

P. Astbury, A. Duone, G.J. King, B.C. Mansi, D.P. Cven®), O. Pittuck,
D.M. Uabsdale, M.C.S. Willisms*®) and A. Wylie**)
Imperial College, London, England

J.C. McEwen
Southanpton University, England

B. Brabson, R. Crictenden, R. Heinz, 7. Krider,
T. Marshall and T. Palfrayt’
Indians University, Bloomington, Indiana, USA

ASSTRACT

Indications of the production of x(3515) -
+ 3/¢Y have been ohserved in the Goliath spec-

" trometer leading to the ratio (x < J/®Y)/I/¢ =

® 0.11 ¢ 0.06 (scactistical errors only).

In sn snalysis of 10656 J/¥ events (62.52%
obtained at 150 CeV/c incident pion momentum,

" 37.5% st 175 GeV/c) we have found 445 7 - ¢’ ¢~

conversions identified as V*'s in the large
sceeptance, high resolution spectrometer “Goliacth™
[dascribed by Abolins ec a1.)]. Here the "y-
decector” ic the beginning of the spectrometer
icself: the beryllium target (which is divided
into three parts), the WH/WB scinctillators, the
WIPCs, and a 1 om lead foil insercted upstroam of
the MWPCs for 142 of the data sample. These
various converters (see Fig. 1) have the follow-
ing radiation lengths:

~ Taggee 1 8.352 RL
= Terget 2 10.331 RL
 Terget 3 7.951 AL
~ $cintillators, air, MWPCs (gas, e LR

sylar, wites)

- Lead 1727 x 148 = 2,382 RL.

*) Present address: Michigen Stace Universicy,
Last Lansing, Michigan, USA.
#9) present addresas: CERY, Cenevas, Switzerland.
#%2) pregent address: SLAC, Stanford, Calif.,
USA.
1) On leave from Purdue University, Wast
Lafayccte, Indfiana, UZA.

We require the y to come from thesc naterials,
excluding the oain vertex target, in order to gec
a8 clean separation between the two vertices.

Figure 2 shows the i mass specirum. Masses
renging from 2.95 to 3.25 GeV/e? are taken as
J/¥'s (ou: J/% resolution is 88 MeV TViM). The
events in this mass range are constrained to have
the correct J/y mass of 3097 CeVic?.

Photon idencification: All our V''s are plotted
fn Fiz. 33, which shows the e'e  effeczive mass
hypothesis versus the 7’1" effective mars hypo~
thasis. The X’’'s, Y's, an¢ the A refleccion can
clesrly be seen. Figure 3b is the projeczion on

the H.,.- axis. The lov-mass peak is the Y sig~
nal, snd the peak centred act 0.4 CeV is the K?
signal obtained using the wrong mass assignment
for the decay products. Figure Jec is the projec~
tion on the H",‘,. axis vhere the v signal peaks
st 0.3 GeV, and the K° signal is obvicus.

The v*'s with Hyoqe ¢ 55 MV are taken as v's
and ve constrain the e*e” mass to be zero.
Figure 4a shows the J/UYeffective mass speccrum,
The background is shown in Pig. 4b. This {s com=
putsd by combining each v with the J/¢ from eueh
of the four preceding cvents. A J/Pvysignal
sppesrs above the beckground at 3.5 Cev/c?.

Encrgy correction: We hava corracted the elec-
tron energies for JE/dx losses along their paths.
Electron pairs corrected by more than 157 are

'ujuud. Figure Sa shows the spectruvia obtained

after encrgy correction, while Fig. 5b shous the




U

corrected background distribution. A peak-plus-
background fit has been performed in the follow-
ing way: first & polynomial is fitted to the
background (Fig. 5b). This background (with free
s:zsle parameter) is added to a Gaussian (Fig. Sa).
The results sre:

Mass = 3520 Mev/c?

Width = 22 Mav/e?! FVRY

Signal = 15 events

Background (in range £2C) = 9 events .

This signal is compatible with th+ x(3515) ¥),

We have checked that a 12 correction on the
electron energy shifts the X mass by less than
2 Me¥ in this region. We thus exclude the possi-
bility that the observed signal iz the x(355%)
shifted down in energy. A shift of this zagni-~
tude would require an additiomal 202 RL of un—
fdentified material.

Acceptance, x/% fatio, cross-sectien: The geo-
setrical and conversiom acceptancas have been

computed using the following assumprions:

§£) the X has the same distribucion in Xy and
in Py 88 the s

£§) che X decays {sotropically inte J/¥vY.

An sversge vslue of 1.37 acceptance has been
cosputed. This value {s preliminary snd further
detailed Monte Carlo cslculstions are required
before ve can estizste its uncertainty snd ics
sensitivity to the above assumptions. For this
Tesson ve quote only statisrical errors on x/¢
ratio and cross—-section. The signal of 15 2 3
events then yields ¢ ratio

: L.7m ’JJ' e 0.11 2 0.04 (scatiscical error only)

for on sverage /3 velue of 17.8 CeV ., With the
known brenching ratio X3.s3 = J/¢vof 23.4% *)

and sn avetage J/¥ cross-section of 100 ¢ 10 nb !),
we find

o(x3.51) » &7 2 17 nb,

Use of s Pb scintillator sandvich calerimetec:

In sn indapendent snalysis of s sample of

2700 3/¢'s obrained at 139 GeV/c, the informazion
given by & Pb scintillator sandwich calorimeter
vas used, Photon energlies were messurcd using
the pulse hoight from the sandwich counters,

whose messured energy resolution vas 0.3//E Fuint. -
The photon position at the calorimeter vas meas- [N
ured using a proportional vire chamber which -

followved & 16 sm Pb converter. The spatial pre-
cigion is spproximacely 50 mm FUIM.

The J/9 ymass is plotted in Fig. 6a together
vith the “background”. This background vas esti-
usted by comdining photens of each event with
J/9’s from the previous %0 events.

Tvo cuts vere applied to the daca:

i) if s charged particle, reconstructed in
Goliach, intersects the sace calorizeter
module as the photon, then the photon is
excluded;

ii) photons are accepted only if their energy
exceeds 1 CeV.

In Pig. 6b wve show the J/bymass with back-
ground subtracted. There is no significant
signal; however, in wket follows we argue that
the data sre consgistent with the analysis using
photon conversions in Goliath.

The excess of events atound 3.55 GeV/c? is .
st mos: a 2¢ effect, but it is consistent wicth .
the estinated X mass resolucion of 100 MeV/c?
Vi, If the excess is interpreted as 8 X sigral,
this represents 60 2 32 events on a background
of 768, We correct this figure for acceptence
using the folloving fectors:

1) effect of charged parcicle cuc: 0.7)

if) shower-finding efficiency in

calorimeter: 0.63

1i1) geometrical acceptence: 0.58

This yields a correctad signal of 225 = 121 x
events, vhich, expressed as & fraction of J/¥'s,
gives 8 2 42, to be compared with 11 2 4% above.

Conclusion: Owing to our axcellent J/¢ ymass
resolution, we have found an indication of the
contridbution of the x(3515) to the J/¥ hadronic
ptoduction, giving a ratio (x + J/VY)/I/¥ of
0.11 2 0.04 (ststistical error only), The ¢’ i
sontridution to ethe X signal has been oxcluded: i
ve have messured the retio o(¢’)/o(I/Y) = 15% D, ‘
With the known branching ratios our x cross~
section is too high to have originated encirely
from ¥/ decays.
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'ﬂg. 1 Plan viev of spparatus.
Fig. 2 pp mass spectrum.

Fig. 3 Scatter plot for V' masses under tuo hypotheses: a) Hno'- versus M *eS b) Projection on
. )I.o; sxis; c¢) Projecticn on M- axis. : ¢

Fig. 4 Rav 3/ v speztra. s) Real evencs; b) Background formed by uneorrelated combinations.

Fig. 5 Eaergy-corrected J/¢ v <pactra. a) Real events vith fitced curve; b) Background formed by
uncorrelaced combinacziows.

Fig. 6 J/¥ y asss spectra obtained using Pb scintillator calerimeter:
a) J/¥ v sass vith bacikground curve supericposed;
b) I/ Y mass, background subtracted.
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