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Abstract

We present a study of J/i¢ meson production in collisions of 26.7 GeV electrons with 820 GeV
protons, performed with the Hl-detector at the HERA collider at DESY. The J/¢ mesons are
detected via their leptonic decays both to electrons and muons. Requiring exactly two particles in
the detector, a cross section of o(ep — J/¥X) = (8.8 4+ 2.0 + 2.2) nb is determined for 30 GeV <
W,p < 180 GeV and @* < 4 GeV2. Using the flux of quasi-real photons with Q% < 4 GeV?, a total
photoproduction cross section of o(yp — J/$X) = (56 + 13 + 14)nb is derived at an average
W.,p= 90 GeV. The distribution of the squared momentum transfer ¢ from the proton to the .J/¢
can be fitted using an exponential exp (—bt|) below a || of 0.75 GeV? yielding a slope parameter
of b= (4.7+1.9)GeV~2,
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1 Introduction

The investigation of the production of heavy quarks by real or virtual photons allows to probe strong
interaction physics in a region of phase space which is characterised by a transition between the regime
of perturbative QCD and the non-perturbative regime. Since the energy scale for the interaction is
set by the mass of the heavy quark and thus is high enough to result in a sufficiently low value for
the QCD coupling ag, a perturbative approach is justified. On the other hand, perturbation theory
breaks down if long range i.e. ‘soft’ interactions between heavy quarks and the proton dominate. The
photoproduction of .J/% vector mesons is ideal for studying this transition regime in the charm sector.

p J/Y
g1 2

g1 g»
P /
p p

(c) (d)

Figure 1: J /v production mechanisms: (a) Elastic J /1 production via Pomeron exchange; (b) Diffrac-
tive proton dissociation; (¢) Two Gluon Pomeron model for elastic J /v production [3]; (d) Photon
Gluon Fusion model for inelastic .J /¢ production (Colour-Singlet Model [4]).

Elastic and inelastic photoproduction of .J/1 mesons has been studied previously with virtual and real
photons at center-of-mass energies W.,,, < 30 GeV [1]. At HERA the electron beam is a source of quasi-
real photons and the energy range of such measurements can be considerably extended. The present
study uses J/v events reconstructed by their leptonic decay. No particle in addition to the decay
leptons is allowed in the detector. This type of event is expected to be produced via an elastic process
as in figure la. Nevertheless a contamination from inelastic processes for instance from reactions where
the proton breaks up and all proton fragments escape through the beampipe as in figure 1b cannot be
avoided. Therefore, in addition to models for elastic scattering, models for inelastic J/¢ production
have also to be considered in the description of the data.

A mnon-perturbative description of .J/1¢ meson production is given in the vector-meson-dominance
model (VMD) [2], where the incident photon fluctuates into a virtual vector meson. Elastic and
inelastic diffractive events are described by the interaction of the vector meson with the target proton
via Pomeron exchange as indicated in figures 1a and b. The production cross section is expected to
show all features of diffractive processes, e.g. a slow rise of the total cross section with energy and
an exponential drop of the differential cross section with the squared momentum transfer ¢ from the
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proton to the J/1 meson. Inelastic contributions in this description are due to processes with proton
dissociation, which may lead to a faster rise of the cross section with energy and a smaller ¢—slope
than in the elastic case [5].

In QCD and QCD inspired models .J/% meson photoproduction can be interpreted as a fusion process
between photons emitted by the electron and gluons from either the proton or from the Pomeron
(figure 1c,d). A model for hard photon-gluon fusion processes is the colour-singlet model [4] of which
there is an improved version by Jung et al. [3]. In this model the emission of a hard gluon emitted by
the J/1 constituents ensures that the J/% is in a colour-singlet state (figure 1d). This process leads
in general to high multiplicity events but may look like elastic production if the .J/% is produced with
an energy close to the photon energy in the proton rest frame. In this approach the purely elastic
contribution can be described by a fusion process between the photon and gluons emerging from the
Pomeron (figure 1c).

The paper is organized as follows: After a brief description of the detector the event selection is
described. It is followed by the determination of acceptance and selection efficiencies and results on
the production cross section, the ¢ distribution and an estimate of the J/v p elastic cross section.
Finally the results are compared with previous data and model predictions.

Preliminary results for J/v production were reported by the ZEUS and H1 collaborations in [6].

2 Experimental Setup

The measurement was performed using the H1-detector at the electron-proton storage ring HERA.
The data corresponds to an integrated luminosity of 259 nb™" (284 nb™1) for the decays J/¢— ptp~
(ete™), respectively. In 1993 HERA was operated with 84 colliding bunches of electrons and protons
with energies of 26.7 and 820 GeV respectively. Electron and proton beams featured so-called pilot
bunches, i.e. beam bunches with no corresponding collision partner in the other beam. They are used
for background determination.

2.1 The H1l-detector

A detailed description of the Hl-detector has been given elsewhere [7]. Here, only the components
essential for this particular analysis are described.

The present analysis is mainly based on the central tracking system covering polar angles between 20°
and 160° . Tt is mounted concentrically around the beamline inside a homogeneous magnetic field of
1.15 T. Measurements of charge and momenta of charged particles are provided by two cylindrical drift
chambers (central jet chambers, CJC) [8], which yield up to 56 space points. Two sets of cylindrical
drift chambers for measurement of the z—coordinate and multiwire proportional chambers for triggering
are placed in two radial positions. One set surrounds the beampipe within the inner CJC and the
other is mounted in between the two jet chambers. The central tracking system is complemented by
a forward tracking system which covers polar angles below 20°. In the present analysis it is only used
to veto events with tracks other than the .J/+ decay leptons.

All tracking detectors are surrounded by a highly segmented liquid argon sampling calorimeter [9],
consisting of an inner electromagnetic section with lead absorber plates and an outer hadronic section
with steel absorber plates. The total depth of the electromagnetic section is 20 to 30 radiation
lengths, which provides a resolution (as measured in a test-beam) o/E ~ 12%/vE, where E is in
GeV. Electron identification is based on the measurement of the longitudinal shower shape and a
comparison of the calorimetric energy measurement with the corresponding track momentum. Polar

'H1 uses a right-handed coordinate system defined as follows: the origin is at the interaction point with the z-axis
pointing in the proton beam direction, hence the polar angle is measured with respect to the proton beam direction.
The region of small polar angles is called “forward”. The y—axis points upwards.
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angles between 4° and 153° are covered by the calorimeter. The combined thickness of both calorimeter
sections varies between 4.5 and 8 interaction lengths depending on polar angle.

The iron yoke surrounding the superconducting solenoid is instrumented with limited streamer tubes to
provide muon identification. The muon detector is subdivided into an octogonal “barrel” surrounding
the tracking detectors and calorimeters, and “end-caps” which cover the forward and backward region.
The barrel is further subdivided into 32 modules (2-fold in z, 16-fold in ¢) and each end-cap is
divided into 16 modules (2-fold in z, 8-fold in y). The iron yoke is segmented into 10 iron plates of
7.5 cm thickness and instrumented with 16 layers of streamer tubes. Five of these layers are equipped
with strips perpendicular to the wire direction to measure the coordinate along the wire and the
other 11 with large rectangular pads for a coarse energy measurement. Using the coordinates of the
digitally read out wires and strips, and the pads to resolve ambiguities, muon track elements can be
reconstructed in the region 4° < 8 < 171° with a spatial resolution of the order of 1 cm. Muons with
momenta above p, 2 1.5 GeV (p, 2 0.8 GeV) can be detected in the forward and barrel (backward)
part. For penetrating muons in the barrel region the detection efficiency is ~ 90% and limited by the
geometrical acceptance.

The luminosity is measured using the radiative process ep — epy where both the photon and the
scattered electron are detected in a luminosity monitor as described in [7].

2.2 Trigger

The triggering of events with a .JJ/1¢> meson in the final state is one of the challenges of the experiment.
The J/v mesons accepted in the detector are predominantly produced with low transverse momenta
and the transverse momenta of the decay leptons are of the order of half the .J/¢ mass. The efficiency
of the trigger provided by the muon detector is marginal at such low momenta and the calorimeter
does not provide a trigger for particles with momenta below a few GeV.

Furthermore, the time between bunch crossings at HERA is only 96 nsec. In order to minimize dead
time the first level trigger uses a pipeline which demands that the trigger decision be taken within
2.3 psec. Due to this time limitation only simple trigger elements can be used in the first level trigger.

The J/v decays into electrons are triggered by track triggers only, those decaying into muons are
triggered by combinations of track and muon triggers.

The track triggers are derived from proportional chambers and from the CJC. The multiwire pro-
portional chambers deliver fast information about the longitudinal (z-) vertex position of the tracks.
For the z—vertex trigger [10] at least two tracks have to point to a z—region of approximately +50 cm
around the nominal interaction point at z = 0 (the beam intersection region has a length of about

+30cm).

The drift chamber trigger [11] finds tracks in the two central drift chambers which have a distance of
closest approach of less than 2 cm from the nominal beam axis. Therefore interactions of off-axis beam
particles in the material of the beam pipe are suppressed. The trigger combination for J/¢ — ete”
decays requires track candidates in the central drift chamber trigger and a z—vertex trigger.

The muon trigger uses five of the 16 layers of the iron instrumentation. In the barrel part and the
backward (forward) end-cap a signal from a minimum of three (four) out of the five possible planes
is required in at least one module. This leads to an effective trigger threshold of 1.5 GeV. A typical
trigger for J/¢¥ — p*p~ decays is a combination of a muon trigger in either of the muon modules, a
track found in the drift chamber trigger and a z—vertex trigger.

A veto by a time-of-flight system is included in the triggers which rejects proton beam induced back-
ground from upstream of the detector.



3 Data Analysis

3.1 Event Selection

The aim of the event selection is the identification of .J/1¢ mesons with subsequent leptonic decays
and no additional particles. In order to control efficiencies, the event selection is carried out in several
steps. In the first step, events with at least two tracks originating from the interaction region with
transverse momenta p, > 200 MeV and radial lengths of at least 15cm are selected. For each track
the point of closest approach to the primary vertex is calculated in the bending plane. The cut on
its radial distance from the vertex is d4., < 2cm. The z—coordinate of the point of closest approach
has to fulfil |z4.,] < 50cm. In addition the two values of z,., for the lepton pair candidates have
to be within 15cm of each other. These cuts suppress background from beam-gas interactions and
proton scattering off the beampipe. Cosmic ray muons are recognized as two coplanar tracks without
additional tracks in the event and are rejected.

The drift chamber tracks are identified as muon candidates if they can either be linked to track
elements reconstructed in the muon detector or if they are identified as minimum ionizing particles in
the liquid argon calorimeter. The latter method extends the muon identification down to momenta of

about 0.8 GeV.

A drift chamber track is identified as an electron candidate if it is linked to an electromagnetic cluster
in the liquid argon calorimeter. The minimum energy for a cluster to be accepted is 1 GeV, in addition
an energy dependent upper cut on the longitudinal shower length is applied. The minimum transverse
distance between the extrapolated track and the reconstructed cluster position at the entrance of the
electromagnetic calorimeter is required to be less than 10 cm. The cluster energy is then compared
with the momentum of the track and a cut of F.p,.,/p > 0.5 is imposed. For the second electron the
minimum energy requirement is relaxed to F.p ., > 500 MeV.

In the final step candidate events are selected by requiring that no tracks other than the decay
leptons coming from the interaction point are visible in the tracking detectors, that is in a region of
7° < 6 < 170°. This last step is verified by a visual scan of the events in which events with an energy
deposit above noise in the calorimeter in addition to the signals of the decay leptons are also rejected.

The final sample of two lepton events consists of 48 muon pair and 40 electron pair candidates with
an invariant mass of the lepton pair m;+;-> 1.5GeV and both leptons in the acceptance region
20° < 8 < 160°. In calculating the invariant mass my+;- the precisely known (z,y)-coordinates of the
beam spot are used as an additional constraint as well as the requirement of a common origin in z.
The mass distribution of the lepton pairs is shown in figure 2. A clear peak is observed at a mass of
3.10 GeV with a width of & = 0.12 GeV. The numbers are from a fit of a Gaussian including a linear
background term to the data in the .J/¢> mass region. The background below the .J/v peak is seen to
be small (figure 2) and can be explained by lepton pairs produced in photon-photon scattering (see
next section).

In a region of £225MeV around the nominal J/¢ mass of 3.10 GeV, 22 muon pair events and 10
electron pair events are found. Since the scattered electron is not registered, i.e. its polar angle is
6 2, 176°, the events have Q? < 4 GeV?, where % is the momentum transfer squared of the scattered
electron.

3.2 Acceptance and Detection Efficiency

In order to determine the acceptance and the efficiencies of the trigger and event selection Monte
Carlo techniques are used. Events are generated according to the different models and the detector
response is simulated in detail. The simulated events are subjected to the same reconstruction and
analysis chain as the data.



events
NS
O
|
1
—\
|

10 y

M- [ GeV]

Figure 2: Mass distribution for ep — {*{~ + X above 1.5GeV. The curve is a fit of a Gaussian plus
a linear background to the J /v mass region. The shaded histogram shows the contribution of QED
lepton pairs.

The diffractive J/+¢ production mechanism in the VMD model is used as simulated in the program
PYTHIA [12] with a photon spectrum as described in [13]. The default setting of the PYTHIA
generator gives at HERA energy a mixture of approximately 50% elastic events and 50% events with
single diffractive proton dissociation. The distribution of data and diffractive Monte Carlo as a function
of photon proton cms energy is shown in figure 3, the average energy is W,, =~ 90 GeV.

The geometrical acceptance for .J/1 meson production is found to be 0.63 + 0.04 if both leptons are
required to be within the acceptance region of 20° < # < 160°. This value is valid for Q*< 4 GeV?
and for 30 GeV < W,,, < 180 GeV, where W, is the total photon proton center-of-mass energy. The
acceptance is nearly independent of the model for the present two-prong event selection. The small
variations of the acceptance due to model variations (e.g. elastic versus inelastic and VMD versus
QCD model) is 6% and is included in the systematic error given above. Further contributions to the
systematic error of the acceptance are due to uncertainties in the angular distribution of the decay
leptons (2%), and uncertainties in the energy dependence of the cross section (2%) in the accepted
range.

The main contribution to the background is from QED lepton pair production by two virtual photons,
where one photon is emitted from the incident electron and the other from the proton. For elastic
production (where the proton remains intact) the dipole form factor and for the inelastic process
the form factors given in [14] and [15] are used in the calculation. The accepted QED lepton pair
background normalized to the luminosity is shown in figure 2. The number of QED events below the
J /1 peak is estimated to be 3 for each decay channel.

The efficiencies for the selection cuts deduced from the simulation are shown in table 1. Detailed
checks were made using independent data samples to assess the ability of the detector simulation to
describe the data quantitatively, only the most important of which will be discussed here. These
checks cannot be performed for the complete phase space, therefore the Monte Carlo simulation has
to be used for calculating the cross section.



J[p—ete” J/p—ptu”
Track Reconstruction for 2 tracks 0.87+0.10
Pair Identification 0.8240.05 0.7640.08
Selection Cuts 0.834+0.03 0.86+0.03
Trigger Efficiency 0.16+0.025 0.34+£0.05
Total Selection Efficiency 0.095+0.02 0.193+0.04
# Events (background subtracted) 7+3 1945
[ Ldt [nb~1] 284 259
olep— J/b+ X — €0~ + X),.. [nb] 0.25940.124 0.380 4 0.096
Average 0,.. [nb] 0.334 £ 0.075

Table 1: Efficiencies and cross sections for .J /1 detection in the acceptance region (the decay leptons
within 20° < 6 < 160°) are given in the upper and lower part of the table, respectively. FEfficiencies
are calculated using the elastic VMD model with full detector simulation. The efficiency errors are
systematic while the errors in the lower part of the table are purely statistical.

The efficiency of the various components contributing to the triggers is estimated from the data using
redundant triggers. The performance of the track and muon triggers in particular is verified using
events triggered by the calorimeter. The average track reconstruction efficiency is determined from
cosmic ray muons. The muon identification efficiency depends on momentum and polar angle and
is also verified using cosmic ray muons. The electron identification efficiency is checked by selecting
delta electrons produced by cosmic ray muons in the detector.

The agreement between data and simulation in these independent data samples is in all cases better
than 10% and in most cases of the order of a few percent. The deviation between experimental
efficiency and the corresponding simulated number can be regarded as a measure of the systematic
error. The systematic errors of the efficiencies derived in this way are given in the first part of table 1.
Adding the contributions in quadrature results in a total detection efficiency in the acceptance region
of 0.095 for electron pairs and 0.19 for muon pairs with a systematic error of 22%.

4 Results

Using the number of events, the detection efficiencies and the integrated luminosity indicated in table 1,
the cross sections for J/ production with subsequent decay into ete™ and p* = are computed for the
given kinematical region and are listed in table 1. Since both measurements agree within statistical
errors the weighted average is calculated. After acceptance correction and taking into account a
branching ratio for J/1 decay into lepton pairs of 0.060 £+ 0.003 [16] the following cross section results:

olep— J/Y+ X)=(8.84+2.0+2.2)nb.

The cross section is valid for @ < 4 GeV? and 30 GeV < W,, < 180 GeV at an ep center-of-mass
energy of /s = 296 GeV for .J/¢s with no additional particles in a range of polar angles between 7° and
170°. The first error of the cross section is statistical, the second is due to systematic uncertainties.
The main contributions to the systematic error come from the trigger and detection efficiency (22%,
table 1), QED background subtraction (8%), luminosity determination (5%), acceptance (6%) and
decay branching ratio (4%). Adding these in quadrature a total systematic error of &~ 25% results.
Note that a contribution from cascade decays of ' — J/¢ + neutrals is not corrected for since it
is estimated to be of the order of one event. Contributions to the .J/¢ signal from other sources,
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Figure 3: Center-of-mass energy of the photon proton system for the .J/i¢ candidate events. The
histograms show the Monte Carlo simulations including detector effects. The dashed histogram shows
the contribution from J/1v production (VMD model PYTHIA) normalized to the data in the J/v
mass region. In the full histogram the background from two-photon lepton pairs is included.

e.g. decays of the b quark or resolved photon processes are estimated to yield a negligible background
(< 107?) [17].

The ep cross section can be converted into a yp cross section using the relation:

Ymazx ana");‘
clep= 3+ X)= [ Ty [ A0 £1e0.@°) - otap— I}t X,
min min\Y
where - - 0 ,
5 1 5, 2mZly . B +Q°—m
fw/e(yaQ )— 271_@/@2 [1‘|‘(1—y) - QQ ] with Yy = P p P

is the flux of transverse photons [13]; v/s = 296 GeV denotes the ep center-of-mass energy, Q2,,. =

4 GeV?2. Due to the 1/@Q? dependence the dominant contribution to the photon flux is at small @2 (the
average Q% is 1072 GeV?). Therefore the dependence of the yp cross section on @? can be neglected
to obtain the cross section at Q% = 0. Assuming a VMD propagator using the J/¢—mass the resulting
error is less than a percent for the given Q2 .. Assuming o(yp) to be independent of the photon
energy the integral of f,,.(y,Q?) is calculated to be 0.158 in an interval of 30 GeV < W,, < 180 GeV

for a maximum @2, = 4 GeVZ%

A total photoproduction cross section of
o(yp— J/Y+ X)=(56+ 13+ 14) nb

results, where the second error is again due to the systematic uncertainties.

The total cross section for photoproduction of .J/% is shown in figure 4 together with earlier determi-
nations in fixed target experiments at lower values of W,, [1]. Our measurement is a factor ~ 3 £ 1
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Figure 4: Total cross section foryp — J/1¥+ X . The inner error bar of the H1 point is purely statistical,
the outer one contains statistical and systematic errors added in quadrature. The horizontal error bar
indicates the energy region covered. The data at lower center-of-mass energies are from previous
experiments [1]; they were corrected with the new .J/i decay branching ratio of [16] and include
systematic errors (added in quadrature). The dashed curves show the predictions from the VMD
model in PYTHIA [12], the thin dashed line is the elastic contribution only, the thick dashed line
includes proton dissociation (z > 0.95). The thick full line shows the QCD model by Jung et al. [3]
with the MRSD—' parton density functions, the dash-dotted line with MRSD(' (inelastic contribution
for z > 0.95). The thin full line represents the purely elastic contribution in the QCD model.

above the data at W,,~ 20 GeV, but caution is required in interpreting this figure. Since in our
measurement nothing is known about the system ‘X’ in the final state the measured cross section
contains contributions from elastic and inelastic diagrams, figures 1a and b in the VMD description or
figures 1c and d in the QCD description. The inelastic contributions to the data can at this stage —
lacking a separate measurement of either inelastic or elastic component — not be determined. Using
the two models of inelastic .J/1 production one determines that our selection procedure accepts values
of the elasticity parameter z = Ej;,,/F, 2 0.95, where the energies are measured in the proton rest
frame. This uncertainty about the composition of the data has been present to some extent in most
previous experiments, which used different cuts to suppress inelastic contributions (e.g. the EMC Coll.
applied a cut z > 0.95 [1]).

In figure 4 the data are also compared with model calculations, namely the VMD model implemented
in PYTHIA [12] and the QCD inspired model by Jung et al. [3]. The VMD model is normalized
to data at W,,~ 12GeV. The elastic contribution to the total rate at HERA energy is ~ 50%
in this model. The expectation for elastic production derived by Jung et al. (compare diagram
figure 1c) which uses the Pomeron form factor measured in proton-proton scattering [18] and splits
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Figure 5: do/dp? forep — J/1¥+X (QED background subtracted). The histograms show the PYTHIA
Monte Carlo distribution: elastic plus proton dissociation (solid line), elastic contribution (dashed),
the histograms are normalized to the measured ep cross section. The straight lines are exponential
fits to the data (thick line), to the PYTHIA Monte Carlo (solid line) and to the elastic Monte Carlo
distribution (dashed line).

the energy equally between the two gluons falls below the data at all energies above 10 GeV. If
inelastic contributions with z > 0.95 are included, the improved colour-singlet model [3] using the
MRSD—' parton distributions [20] (thick full curve in figure 4) describes our measurement within one
standard deviation (note that in [3] the colour-singlet model was normalized to inelastic data (z < 0.8)
from EMC [19]). If a flat gluon distribution is chosen, e.g. MRSDO0’ [20], the predicted cross section
is lowered by a factor of 1.6 (figure 4). The MRSD—' parton distributions are favoured by recent
measurements of the proton structure function F, [21]. Since z,-values 2 1072 contribute to .J/¢
production the sensitivity to the gluon distribution is large.

In order to investigate the production characteristics the distribution of the momentum transfer ¢ from
proton to .J/¢ was studied, where

2

t=(py—psw) ~-ni,,

The latter approximation is valid for low @? and small proton deflection angles. It is used as neither
p, nor the momentum of the scattered proton are measured in the current apparatus. Figure 5 shows
do /dp? for the J/¢ data sample. A fit to the data below p? = 0.75 GeV? (where the approximation
for t is reasonable) yields a slope of b = (4.7 + 1.9) GeV~2. The error includes variations of the fit
due to changes of the binning and of the p?~range used in the fit as well as systematic errors due to
detector effects (£0.4 GeV~?). The deviation from the exponential shape at larger values of p? is
presumably due to contributions from events with finite values of Q2.

In a diffractive elastic model the slope parameter is expected to depend on the radius of the proton

as b = % < 7‘3 >~ 8 GeV~2 if the small J/v¢-radius is neglected. For diffractive proton dissociation
a less steep slope is expected [5]. The measured slope is small compared with the naive expectation
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for elastic production. It is however consistent with measurements at lower center-of-mass energy
which probably observed a similar mixture of elastic and inelastic production [1]. The exponential
fits to the VMD model (figure 5) yield slopes of b = (8.1 £ 0.4) GeV~? for the elastic contribution but
b=(4.940.3) GeV~?2 for a mixture of 50 % elastic and 50 % proton dissociation. In the QCD inspired
elastic model by Jung et al. [3] an effective slope of b = 4.9 GeV~2 results.
The distribution of the decay angle ¥* of the leptons in the J/1 restframe was also studied since in all
models helicity conservation at the photon .J/1 vertex is expected for @*= 0 and hence a 1 + cos? 9*
distribution. The data are compatible with this hypothesis although due to limited statistics no
significant limits can be placed on spin transition matrix elements.
The observed behaviour of the cross section and the p; distribution of the J/v are consistent with
a VMD production mechanism. Using the VMD relation o(yp — J/¢p) = ;%’r/i co(J/p — J/Yp)
the cross section for elastic .JJ/v proton scattering may be calculated; it is of the order of 100 ub if
f}/w is calculated using the known mass and leptonic decay width of the .J/¢ [16] and the relation
I*J/w _ a® 4n
o 3 13
diffractive channels. Assuming a total cross section for .J/1 proton scattering of 1.4 mb, as was derived
from EMC data in [22] for W,,~ 20 GeV, the elastic contribution is < 7%, which is unusually small
for a hadronic process and may be an indication for different scattering mechanisms of light and heavy
flavours.

- Mj;y. Again this cross section contains some unknown contribution from inelastic

Conclusion

A first measurement of .J/1) meson production in electron proton collisions at <W,,>~ 90 GeV has
been presented. Candidate events were selected via their leptonic decay and by requiring no additional
particle in the detector besides the J/1 candidate.

The measurement includes contributions from elastic and also from inelastic events where other par-
ticles are lost in the beampipe. The cross section for J/¢ photoproduction is compatible with a slow
rise as extrapolated from low energy measurements taking into account some inelastic contribution.
The data, in particular the exponential behaviour of the {—distribution, suggest that the dominant
production mechanism is diffractive.

The QCD model describes the data reasonably well. The sensitivity to the gluon distribution in the
proton is large but it is almost entirely due to inelastic contributions. Additional measurements are
needed to disentangle elastic and inelastic contributions.
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