INCLUSIVE CHARGED PARTICLE SPECTRA IN PHOTOPRODUCTION AT H1

B. ANDRIEU L.P.N.H.E., Ecole Polytechnique, CNRS-IN2P3, Palaiseau, 91128 PALAISEAU, FRANCE H1 Collaboration

Inclusive charged particle spectra are measured in photoproduction with the H1 detector at HERA, using an integrated luminosity of L ’ 1.3 pb�1. The transverse momentum (pT ) distribution extends to 12 GeV/c, and agrees with a LO QCD calculation. The pseudo-rapidity (η) distribution is shown to be sensitive to the partonic content of the photon.

1 Introduction

At HERA, photoproduction processes allow to study the hadronic structure of the photon. Complementarily to the usual jet analysis^1, inclusive charged particle distributions suffer less from both theoretical and experimental ambiguities, and, even if the information gained is more of indirect nature, can also provide precise checks of the QCD description of the photon^2.

2 Detector and data analysis

The data used here were taken with the H1 detector^3 in 1994 at HERA, colliding beams of e^+ and p with energies of 27.5 GeV and 820 GeV respectively. They represent an integrated luminosity L ≃ 1.3 pb�^1. Events are first selected online by asking for the positron scattered at low angles to be detected in the e-tagger (which restricts y and Q^2, the fractional energy and the virtuality of the photon in the range 0.3 < y < 0.7, Q^2 < 0.01 GeV^2 ) in coincidence with a track in the central tracker with pT > 0.4 GeV/c. Final event and track selection requires at least one well measured track, originating from a vertex in the expected interaction region, with pT > 2 GeV/c and in the central region |η| < 1. For these tracks, the resolution in pT is σ(pT )/pT ≃ 0.8%.pT (pT in GeV/c). Data have been fully corrected for all known detector effects, such as trigger efficiency, e-tagger acceptance, track reconstruction and selection efficiency, and finally migrations in pT . Details on the correction procedure and the estimation of systematic errors can be found elsewhere^4.

(a) (b)

Figure 1: (a) Ratio of the inclusive charged particle cross-section in photoproduction measured in H1 at HERA and a LO QCD calculation from PYTHIA, as a function of pT . The three areas between the curves represent the contributions to this calculation from the direct, VDM and anomalous components of the photon. (b) Inclusive charged particle cross-section dσ/dη measured in H1 as a function of η for pT > 2 GeV/c, and compared with a LO QCD calculation (full lines) from PYTHIA using the parton distributions of the photon GRV (top) and LAC1 (bottom). Also shown are the resolved component (dashed lines) and the gluon part (dotted lines) of this resolved contribution.

3 Results and interpretation

The double differential cross-section d^2σ/d(p^2T )dη averaged over |η| < 1 and divided by LO QCD calculation from PYTHIA^5 is presented in figure 1(a) as a function of pT in the range 2 < pT < 12 GeV/c. Details on the parameters used in Monte-Carlo calculations can be found elsewhere^6. The theoretical prediction overshoots the data by 20% at pT ∼ 2 GeV/c, in a region where multiple parton interactions are still expected to contribute. Above pT = 2.5 GeV/c there is a good agreement between data and theory. On the same figure, one can see the relative contributions of the direct, VDM and anomalous components of the photon. As expected, when going to high pT , only the anomalous and direct component contribute each for half of the cross-section.

The differential cross-section dσ/dη as a function of η is presented in figure 1(b) together with the PYTHIA^5 predictions (full line) using two different parton distributions of the photon, GRV^7 (top) and LAC1^8 (bottom). Also shown are the contributions of the resolved component of the photon (dashed line) and of the gluon part of this resolved component (dotted line). Since the η interval used corresponds on average to a parton energy fraction between xfl ∼ 0.05 (η = 1) and xfl ∼ 0.4 (η = −1), one can see the sensitivity of the data to the parton distributions as function of xfl : for example, a steep rise of the gluon distribution at low xfl, as predicted by the LAC1 parameterization, is not supported by the data.

4 Conclusion

A new measurement of inclusive charged particle distributions in photoproduction at H1 has been presented. It allows to check the validity of the QCD description of (quasi-real) photon-proton interactions, and to put constraints on the partonic content of the photon.

Acknowledgments

I would like to thank S. Levonian and M. Erdmann for their help in preparing this talk, and G. D’Agostini and the commitee for organizing this workshop.

References

1. H.Rick, these proceedings. 2. J.Binnewies, these proceedings.

3. H1 Collab., I. Abt et al., preprint DESY-96-01 (1996). 4. W. Hoprich, Diploma Thesis, Heidelberg (1995).

5. T. Sjöstrand, preprint CERN-TH-6488 (1992), Comput. Phys. Commun.

82 (1994) 74.

6. M. Erdmann, preprint DESY-96-090 (1996).

7. M.Glück, E. Reya and A. Vogt, Phys. Rev. D46 (1992) 1973. 8. H. Abramowicz, K. Charchula, A. Levy, Phys. Lett. B269 (1991) 458.