Figure 6: Overall view of the KLOE magnet.

4.4 Tracking

A He-based, very transparent, drift chamber will reconstruct the π^+π� final state, reject the K_{ℓ3} background, and determine the K^0_S flight direction and the decay vertices; the choice of a drift chamber over a time-projection chamber was dictated by the need to sustain high event rates in the Bhabha region. The KLOE drift chamber has space resolution σ_{ρ,ϕ} = 200 μm and σ_z = 3 mm, 0.5% relative resolution on the transverse momentum, and a ≥ 98% track reconstruction efficiency averaged over the K^0_L → π^+π� decay. The mechanical structure is defined, and tender procedures are in progress to locate a manufacturer. The machinery to string some 27,000 wires is in construction. A further beam test on a 3.7-m-long prototype is planned for June 1995 at CERN.

4.5 Triggering and Background Rejection

To achieve the required statistical sensitivity, the entire ϕ event rate (5 kHz) has to be written on tape. The calorimeter will provide triggering for most of the decay channels of interest. The rejection of three neutral-pion decays relies on the calorimeter’s hermeticity and efficiency for photons down to 20 MeV energy. The rejection of the K_{μ3} decay over the π^+π� decay of interest is based on several kinematical variables and constraints. The high-resolution features of the tracking limits the residual contamination to 4.5 × 10�^4, at a 6 kG solenoidal field, with a 99.8% π^+π� efficiency.

5 Conclusions

A wealth of physics ranging from CP violation to hypernuclear studies is expected from DAΦNE . The beginning of machine commissioning is planned for December 1996; construction of the detectors is well under way.

6 Acknowledgements

I gratefully acknowledge the help and information given by my colleagues on the DAΦNE project team, KLOE collaboration and FINUDA collaboration, particularly G. Vignola, P. Campana, E. Botta, A. Feliciello, C. Guaraldo, S.Sarwar, and A. Zenoni. I especially benefitted from discussions with M. Preger, S. Bertolucci, F.L. Fabbri, and V. Lucherini. Thanks go to L. Benussi for his careful reading of the manuscript. Finally, I wish to thank the Organizing Committee for a perfectly enjoyable Symposium.

References

[1] Proposal for a ϕ-factory, the ϕ-factory Study Group, Frascati Report 90/031(R), 1990.

[2] Review of Particle Properties, the Particle Data Group, Phys. Rev. D50, 1197, 1994.

[3] The DAΦNE Physics Handbook, L. Maiani et al. (Eds.), published by SIS Laboratori Nazionali di Frascati, Frascati (1992).

[4] The Second DAΦNE Physics Handbook, L. Maiani et al. (Eds.), published by SIS Laboratori Nazionali di Frascati, Frascati (1995).

[5] Proceedings II Work. on Phys. and Detector for DAΦNE , R. Baldini et al. (Eds.), published by SIS Laboratori Nazionali di Frascati, Frascati (1995).

[6] G.Vignola, Proc. XXVI Int. Conf. on High Energy Physics, Dallas, 1992, J.R. Sanford (ed.), AIP Conf. Proc. No.272 (1993).

[7] for a recent and comprehensive review of DAΦNE see: DAΦNE Machine Project, the DAΦNE project team, Proc. IV Europ. Part. Accel. Conf. (EPAC 94), London, 1994. Also Frascati Report LNF-94/055(P), 1994.

[8] Status Report on DAΦNE , G.Vignola, ref.[5].

[9] Luminosity and Beam-beam Effects on the Electron-positron Storage Ring VEPP-2M, P.M. Ivanov et al., Proc. of the III Adv. ICFA beam dynamics workshop, Novosibirsk 1989, I. Koop and G. Tumaikin (eds).

[10] Status of the Novosibirsk ϕ-factory, L.M. Barkov et al., Proc. 1991 IEEE Part. Accel.

Conf. S.Francisco (USA), May 6-9, 1991, p.183. [11] Review of ϕ-factories, M. Serio et al., ibidem.

[12] Design of the e^+e� Frascati Linear Accelerator for DAΦNE , K. Whittam et al., Proc.

1993 Part. Accel. Conf., Washington, D.C. (USA) 1993, 611-613. [13] DAΦNE Interaction Region Design, M. Bassetti et al., ibidem, 2048. [14] Background Evaluation in DAΦNE , S.Guiducci, DAΦNE technical note IR-6, 1995. [15] Nuclear Physics at DAΦNE , T.Bressani, Proc. Work. on Phys. and Detector for DAΦNE , Frascati, April 9-12 1991, p.475 (G. Pancheri Ed.)

[16] Non-mesonic Decay of Hypernuclei and the ΔI = 1/2 Rule, T. Bressani, ref.[4]. [17] Low-energy K-N Scattering with FINUDA, A. Olin, ref.[5]. [18] The Kaonic Hydrogen Puzzle, C. Guaraldo, ref.[5].

[19] FINUDA A Detector for Nuclear Physics at DAΦNE , The FINUDA Collaboration (M. Agnello et al.), LNF preprint LNF-93/021(IR), 1993.

[20] FINUDA Technical Report, The FINUDA Collaboration (M. Agnello et al.), FINUDA Note 09/LNF/PUB/95, LNF preprint LNF-95/024(IR), 1995.

[21] FINUDA Status Report, A. Zenoni for the FINUDA Coll., ref.[5]. [22] Performance of a Large Area Drift Chamber Operating with a He − iC_4H_{10} Mixture, M. Agnello et al., to appear on Nucl. Instrum. and Methods A (1995).

[23] High Performance Tracking with Long Straw Tubes Using Dimethyl Ether, L.Benussi, et al., Nucl. Instr. and Methods A361, 180-191, 1995.

[24] Test Beam Results and Gas System for the Straw Tube Detector, L.Benussi, et al.

FINUDA note 18/BC/ST/95 (1995).

[25] KLOE at DAΦNE , S.Bertolucci et al., Nucl. Phys. B (Proc. Suppl.) 37A, 43-50, 1994.

[26] Status of the KLOE Detector, J. Lee-Franzini, ref.[5]. [27] Overview of Kaon Decay Physics, R. Peccei, these Proceedings.

[28] Two-photon Interaction Measurements with the KLOE Small Angle Tagging System, F. Anulli et al., LNF preprint 95-007(P), 1995.

[29] Lead/scintillating Fiber Electromagnetic Calorimeters with 4.8%/qE[GeV ] Energy Resolution in the 20-80 MeV Range, D. Babusci et al., Nucl.Instr. and Meth. A332 (1993) 444-458.

[30] Construction and Performance of the Lead-scintillating Fiber Calorimeter Prototypes for the KLOE Detector, A Antonelli et al., Nucl. Instr. and Meth. A354 (1995) 352-363.

[31] Oxford Instruments, Old Station Way, Eynsham-Witney OX81TL OXON, UK. [32] POL.HI.TEC., Carsoli (AQ), Italy. [33] Hamamatsu Photonics K.K., 438-01 Japan.