LIST OF FIGURES

FIGURE PAGE 1. Feynman diagram for ep ! epJ/ψ . . . . . . . . . . . . . . . . . . . 1 2. Compilation of photoproduction cross section data . . . . . . . . . . 4 3. Integrated luminosity for 1993 runs . . . . . . . . . . . . . . . . . . 6 4. Classification of J/ψ productions . . . . . . . . . . . . . . . . . . . . 9 5. Illustration of kinematic variables . . . . . . . . . . . . . . . . . . . 12 6. J/ψ polarization and decay leptons angular distribution . . . . . . . . 19 7. f_{γ/e} function calculated from EPA . . . . . . . . . . . . . . . . . . . 20 8. Geometrical acceptance in (y_{rap}, cos θ_10 ) phase space . . . . . . . . . . 23 9. Minimum number of events needed for polarization measurement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 10. Layout of HERA . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 11. Layout of the ZEUS detector . . . . . . . . . . . . . . . . . . . . . 34 12. Layout of the luminosity monitor . . . . . . . . . . . . . . . . . . . 37 14. Modular structure of the ZEUS calorimeter . . . . . . . . . . . . . . 41 13. Division and segmentation of the ZEUS calorimeter . . . . . . . . . 41 15. Isometric view of a BCAL module . . . . . . . . . . . . . . . . . . 41 16. Energy resolution and the e/h ratio as measured with the

FCAL prototype . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 17. Layout of wires in the CTD . . . . . . . . . . . . . . . . . . . . . . 47 18. Contours of the magnetic field in the region of CAL . . . . . . . . . 48 19. Polar angle dependence of the momentum and angular resolutions for the ZEUS inner tracking system . . . . . . . . . . . . . 48 20. x-y view of the VXD . . . . . . . . . . . . . . . . . . . . . . . . . 51 21. The ZEUS trigger and data acquisition system. . . . . . . . . . . . 53 22. Architecture of the Fast Clear processor . . . . . . . . . . . . . . . 55

23. Signal and Backgrounds distributions at the GFLT . . . . . . . . . . 65 24. J/ψ ! e^+e� energy as measured by the CAL-FLT . . . . . . . . . . 67 25. Signal and Backgrounds distributions at the TLT . . . . . . . . . . 68 26. Signal and Backgrounds distributions at the TLT(cont) . . . . . . . 68 27. Illustration of the “island algorithm” . . . . . . . . . . . . . . . . . 69 28. Chart of event selection procedure . . . . . . . . . . . . . . . . . . 76 29. Profile of preselected events . . . . . . . . . . . . . . . . . . . . . . 82 30. Profile of diffractive sample . . . . . . . . . . . . . . . . . . . . . . 85 31. Profile of final selected events . . . . . . . . . . . . . . . . . . . . . 87 32. Models of soft processes in J/ψ production . . . . . . . . . . . . . . 91 33. Feynman diagrams of the hard subprocesses in J/ψ production . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 34. Profile of the diffractive x^+x� sample . . . . . . . . . . . . . . . . . 100 35. Calorimeter response to electrons and charged pions . . . . . . . . . 102 36. Profile of the diffractive x^+x� sample . . . . . . . . . . . . . . . . . 103 37. Estimation of the pion background . . . . . . . . . . . . . . . . . . 105 38. Feynman diagrams of Bethe-Heitler e^+e� pair production . . . . . . 106 39. J/ψ candidates with Bethe-Heitler e^+e� pair background . . . . . . 110 40. Resolution of reconstructed J/ψ kinematic variables . . . . . . . . . 112 41. Resolution of reconstructed track variables . . . . . . . . . . . . . . 112 42. Comparison of the data and MC in t . . . . . . . . . . . . . . . . . 112 43. Comparison of the data and MC in y_{rap} . . . . . . . . . . . . . . . 112 44. Comparison of the data and MC in ps_{γp} . . . . . . . . . . . . . . . 112 45. Comparison of the data and MC in θ_{J/ψ} . . . . . . . . . . . . . . . 112 46. Comparison of the data and MC in decay leptons angle . . . . . . . 112 47. Comparison of the data and MC in e^+ angle . . . . . . . . . . . . . 112 48. Comparison of the data and MC in e� angle . . . . . . . . . . . . . 112 49. Acceptance as a function of t . . . . . . . . . . . . . . . . . . . . . 112 50. Acceptance as a function of y_{rap} . . . . . . . . . . . . . . . . . . . 112 51. Acceptance as a function of ps_{γp} . . . . . . . . . . . . . . . . . . . 112 52. Acceptance as a function of θ_{J/ψ} . . . . . . . . . . . . . . . . . . . 112 53. Acceptance as a function of decay lepton angle . . . . . . . . . . . . 112

54. Model dependence of the average acceptance . . . . . . . . . . . . . 127 55. ep cross section determined by different methods . . . . . . . . . . . 127 56. γp cross section determined by different methods . . . . . . . . . . . 127 57. Comparison of photoproduction cross sections . . . . . . . . . . . . 134