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ABSTRACT 

Indications of the production of x(3515) * 
•» J/ty bave been observed in the Goliath spec
trometer leading to the ratio (x ~ J/*y) /J/* * 
• 0.11 * 0.04 (statistical errors only). 

In an analysis of 10650 Sly events (62.52 
obtained at ISO CeV/c incident pion momentum, 
37.52 at 175 CeV/c) we have found 445 y - e*e" 
conversions identified as V*'s in the large 
acceptance, high resolution spectrometer "Goliath" 
[described by Abolins et al. 1']. Here the "V 
detector" is the beginning of the spectrometer 
itself: the berylliua target (which is divided 
into three parts), the WH/WB scintillators, the 
HWPCs, and a 1 am lead foil inserted upstream of 
the HWPCs for 142 of the data sample. These 
various converters (s*e Fig. 1) have the follow
ing radiation langths: 

- Target 1 t.tot RL 
• Target 2 10.331 RL 
- Target 3 7.M2 RL 
• Scintillators, air, «MFCs (gas, i • « •, 
mylar, wire») 3 # t * "* 

172 « 142 • 2.312 RL. 
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Mm require the y to come froa these materials, 
excluding the nain vertex target, in order co get 
• clean separation betweeu the two vertices. 

Figure 2 shows the uu mass spec:run. vastes 
ranging from 2.95 to 3.25 GeV/c' are taken as 
J/*'s (oui J/y resolution i s S3 SeV TOtt). The 
events in this mass range are constrained to have 
the correct J/i|> mass of 3097 CeV/c2. 

Photon identification: All our V*'s are plotted 
in Pij. 3a, which shows the e e~ effective asss 
hypothesis versus the " s~ effective man hypo
thesis. The X J , s , y'*> md the A reflection can 
clearly be seen. Figure 3b is the projection on 
the «.•_- axis. The low-mass peak is the y sig
nal, and the peak centred ac 0.4 CeV is the K* 
signal obtained using the wrong mass assignment 
for the decay products. Figure 3c is the projec
tion on the M t̂g. axis where the y signal peaks 
•C 0.3 GeV, and the K* signal is obvir.u». 

The »'•» with H f # - . < 55 HeV are taken as y's 
and we constrain the e*e" mass to be zero. 
Figure 4a shows the J/ipytficctive mass spectrum. 
The background is shown in Fig. 4b. This is com
puted by combining each y with the ih iron each 
of t:* four preceding events. A ill/ y signal 
appears above the background tt 3.5 CeV/c'. 

Encm correction: We have corrected the elec
tron energies for dE/dx losses along their paths. 
Electron pairs corrected by more than 153 are 
rejected. Figure 5a shows the spectrin* obtained 
afttr energy correction, while Fig. 5b shows the 
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corrected background distribution. A peak-plue-
background fit ha* bean performed in eke follow
ing way: first a polynomial is fitted to the 
background (Fig. Sb). This background (with free 
•sale paraateter) is added to a Gaussian (Fig. 5a). 
Ike results are: 

Hass - 3520 HeV/e* 
Width - 22 NeV/c* FVKH 
Signal • IS events 
Background (in range £2e) • 9 events . 

this signal is compatible with th* XOS15) **. 

We have checked that a II correction on the 
electron energy shifts the x eass oy !•*» than 
2 HeV in this region. We thus exclude the possi
bi l i ty that the observed signal is the x(355») 
shifted down in energy. A shift of this magni
tude would require an additional 201 JU. of un
identified material. 

Acceptance, x/ft ratio, cross-scccion: The geo-
metrical and conversion acceptantes have been 
coaputed using the following assumptions: 

i) the x b*e the sane distribution in x_ and 
in p T as tha J/«; 

i i ) the x decays isotropically into J/*>Y. 

An average value of 1.3Z acceptance has been 
coaputcd. This value is preliminary and further 
detailed Monte Carlo calculations are required 
before ve can esciaete its uncertainty and its 
sensitivity to the above assumptions. For this 
reason ve quote only statistical errors on x/$ 
ratio and cross-section. The signal of IS X S 
events than yields a ratio 

X \jFft - 0.11 t 0.04 (statistical error only) 

for an average /i value of 17.8 C«V . With the 
known branching ratio x».s» - J/*Y of 23.*J *> 
and an average J lit cross-section of 100 x 10 nb ' ) , 
ve find 

e(Xt.*i) • «7 t 17 nb. 

Osa of a Ft scintillator sandwich calorimeter: 
In an independent analysis of a sample of 
2700 ill/'» obtained ac 129 CeV/e, the information 
given by a Pb scintillator sandwich calorimeter 
was used. Photon energies ware measured using 
the pulse height frost the sandwich counters, 

whose measured energy resolution was 0.5/if FUWt. 
The photon position at the calorimeter was meas
ured using a proportional wire chamber which 
followed a 16 am Pb converter. The spatial pre
cision is approximately SO mm FWiM. 

The J/pY mass is plotted in Fig. 6a together 
with the "background". This background was esti
mated by combining photons of each event with 
J/t's from tha previous Î0 «vents. 

Two cuts «era applied to the data: 
i) if a charged particle, reconstructed in 

Goliath, intersects the same caloriseter 
module as the photon, then the photon is 
excluded; 

ii) photons are accepted only if their energy 
exceeds 1 CeV. 
la Pig. 6b v* show the J/4>Ymass with back

ground subtracted. There is no significant x 
signal; however, in what follows we argue that 
the data are consistent with the analysis using 
photon conversions in Goliath. 

The excess of events around 3.S5 CeV/c* is 
at mas: a 2o effect, but it is consistent with 
the estimated X »*»» resolution of 100 MeV/c' 
FVm. If tha excess is interpreted at a x signal, 
this represents 60 * 32 events on a background 
of 768. We correct this figure for acceptance 
using the following factors: 

i) effect of charged particle cut: 0.73 
ii) shower-finding efficiency in „ ,, 

calorimeter: ° ' " 

iii) geometrical acceptance: 0.5$ 
This yields a corrected signal of 225 t 121 x 
events, which, expressed as a fraction of J/*'s, 
gives 8 t *X, to be compared with 11 î 41 above. 
Conclusion: Oving to our «scellent J / ^ Y M S S 
resolution, we have found an indication of the 
contribution of the x(3*IS) to the J/* hadronic 
production, giving « ratio (x * J/vv)/J/* of 
0.11 t 0.04 (statistical error only). The «' 
contribution to the x eignel has been excluded: 
we have aeaeurcd the ratio o-(t>')/a(J/tf>) - 1SX . 
With the known branching ratios our x cross-
section is too high to hava originated entirely 
fro* *' decays. 
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ncwg c».pnotts 
g. 1 Plan view of apparatus, 

g. 2 till aass spectriai. 

g. 3 Scatter plot for V' masses under two hypotheses: a) M• - versus M • - ; b) Projection 
M • - axis; c) Projection on M • - axis. * 

on 
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g. * Raw j/p y spe;tra. a) leal events; b) Background foraed by uncorrelatad coabinations. 

g. 5 Energy-corrected J/(- y -pecera. a) Seal events with fitted curve; b) Background formed by 
mcorrelated combinesious. 

g. 6 J/d> y mass spectra obtained using Pb scintillator caloriattter : 
a) J/p Y aass with background curve superimposed; 
b) J/p Y mass, background subtracted. 
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