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Introduction

Although constructed primarily to aid in the search for neutrino oscillations, NOMAD,
a counter experiment exposed to a v^ beam at the CERN SPS, is capable of making
significant contributions to the study of charm quark production in i/M Deep Inelastic
Scattering (DIS) processes. The analysis of such events, however, is dependent upon
Monte Carlo simulations of the event kinematics and hence it is essential to understand
the behaviour of such simulations. This talk compares data on charm production in the
dimuon channel generated by the NOMAD Event Generator (NEGLIB) for an anti-
neutrino (V^) beam with data collected in the CDHS experiment which ran at CERN
in the period 1977-1980 (Ref.(lj) The specific interaction is :

v^+ N —- fi++ /i~(e-) + v»{ve) + X

where X is the inclusive hadron jet. Overall the two sets of data compare well, al-
though some marked differences are observed. Several possible reasons are proposed
and discussed.

The CDHS experiment

The CDHS experiment was a neutrino counter experiment that ran at the CERN SPS
between 1977-1980 (Ref.[2j). It consisted of 19 magnetized iron modules, separated
from each other by wire drift chambers. These constituted the muon spectrometer
capabilities of the detector. Each module was constructed of a number of seperate iron
plates, between which plastic scintillator components were positioned. The scintillators
provided the hadronic calorimetry.

Details of the Monte Carlo Study

10,000 events were generated using version 5.03 of Neglib and version 6.1.2 of the Lund
DIS package Lepto (Ref.[3]). Corrections for higher order (boson-gluon fusion and
parton showers) were switched on. The default parton distributions (GRV-HO, see
Ref.[4]) were used.

Both a parametrisation of the published CDHS flux (Ref.[l]) and the flux used by
the WA59 experiment at BEBC (Big European Bubble Chamber), which ran at the
same time as CDHS, were investigated as candidates for the beam simulation. The
parametrised CDHS flux was observed to overestimate the visible energy and hadronic
energy distributions in the energy range 40 GeV to 160 GeV. As a result it was decided
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to use the WA59 flux. Since the two experiments were concurrent, the use of this flux
was not thought to be a large source of error.

As far as possible all kinematic cuts applied to the CDHS data were applied to the
NEGLIB data. The NEGLIB data was further smeared according to the CDHS muon
momentum resolution and hadron energy resolution.

Summary of Results

The kinematic variables that were compared were :

• Momentum of primary muon.

• Momentum of secondary muon.

• Momentum asymmetry.

• Visible Energy.

• Energy of the hadronic jet.

• Bjorken x

• The square of the momentum transfer: Q2

• Bjorken y

It was found that the momentum of the secondary muon was simulated well whereas
NEGLIB overestimated the distribution of the primary momentum at low momentum.
This overestimation was reflected in the asymmetry distribution.

The visible energy and hadronic energy distributions were simulated well. There was
a marked overestimation of Bjorken-x at low x. This was ascribed to the uncertainty
inherent in the s(x) parton distribution at low x.

The Q2 distribution compared well, except for the first Q2 bin which was overestimated.
This is thought to be a reflection of the overestimation of the parton distribution at
low x.

The Monte Carlo was found to underestimate the Bjorken y distribution at low to
medium y and to overestimate it at medium to high y. This was a signal that a
threshold effect above that normally attributed to the charm mass was acting. A
cut in W2 was found which was only active when using first order QCD correction
processes.

Conclusion

The general trend of the kinematic distributions for the production of dimuon events
in an antineutrino beam in NEGLIB agree with those measured by CDHS. There is a
small number of discrepancies which still must be investigated.
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Due to the differing nature of the cuts on W2 when first order QCD processes are turned
on or off it is concluded that Neglib can be trusted in gross for studies involving purely
zeroth order or first order QCD. Furthur work must be carried out when investigating
interactions, such as charm production, in which zeroth and first order processes are
equally important in different areas of the phase space.
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