H1prelim-03-075

Elastic Photoproduction of J/ψ Mesons

H1 Collaboration

Abstract

The elastic J/ψ cross section is measured in the kinematic region Q^2 < 1 GeV^2, 40 GeV < W_{γp} < 150 GeV and |t| < 1.2 GeV^2 using the decay channel J/ψ → μ^+μ^−. The analysis is based on an integrated luminosity of L = 54.8 pb^{−1}. Single and double differential cross sections are measured as a function of W_{γp} and |t| and are compared to calculations in perturbative QCD.

Prepared for DIS 2003, St. Petersburg

References

[1] H1, C. Adloff et al., Elastic photoproduction of J/psi and Upsilon mesons at HERA, Phys. Lett. B483, 23 (2000), hep-ex/0003020.

[2] M. Binkley et al., J / psi PHOTOPRODUCTION FROM 60-GeV/c TO 300-GeV/c, Phys. Rev. Lett. 48, 73 (1982).

[3] Bruce H. Denby et al., INELASTIC AND ELASTIC PHOTOPRODUCTION OF J / psi (3097), Phys. Rev. Lett. 52, 795 (1984).

[4] ZEUS, S. Chekanov et al., Exclusive photoproduction of J/psi mesons at HERA, Eur. Phys. J. C24, 345 (2002), hep-ex/0201043.

[5] H. L. Lai et al., Improved parton distributions from global analysis of recent deep inelastic scattering and inclusive jet data, Phys. Rev. D55, 1280 (1997), hepph/9606399.

[6] Alan D. Martin, R. G. Roberts, W. James Stirling and R. S. Thorne, Parton distributions: A new global analysis, Eur. Phys. J. C4, 463 (1998), hep-ph/9803445.

[7] CTEQ, H. L. Lai et al., Global QCD analysis of parton structure of the nucleon:

CTEQ5 parton distributions, Eur. Phys. J. C12, 375 (2000), hep-ph/9903282.

[8] Allen C. Caldwell and Mara S. Soares, Vector meson production in the Golec- Biernat Wuesthoff model, Nucl. Phys. A696, 125 (2001), hep-ph/0101085.

Figure 1: The elastic cross section σ_{γp} as a function of W_{γp} . The inner (outer) bars give the statistical (total) error. The data from the process J/ψ → e^+e^− are those from [1], corrected due to a wrong branching ratio, which had been used. The fit is applied to both data sets, allowing different normalisation factors.

Figure 2: The elastic cross section σ_{γp} as a function of W_{γp} . The inner (outer) bars give the statistical (total) error. The experimental data [2–4] are compared to some QCD models [5–8].

Figure 3: The effective pomeron trajectory α_P as a function of |t|. The inner (outer) bars give the statistical (total) error. A straight line is fitted to the H1 data, which shows shrinkage as a three sigma effect. The ZEUS data are from [4].

Figure 4: The differential cross section dσ/dt as a function of |t|. The inner (outer) bars give the statistical (total) error. A fit of the form dσ/dt ∝ e^{bt} is shown as solid line in the applied fit range (0.07 GeV^2 - 1.2 GeV^2) and as dotted line outside.

Figure 5: The slope parameter b derived from a fit to the differential crossection dσ/dt ∝ e^{bt} as a function of W_{γp} . The inner (outer) bars give the statistical (total) error. A fit to the H1 data is shown as solid line in the applied fit range (40 GeV - 150 GeV) and as dotted line outside. The ZEUS data are from [4].