HERA Experiments 2000 and Be yond

H1 and ZEUS Detectors Upgrade

Exotics Signatures and Sear ch for the Une xpected:

In a search for events with high p_T isolated leptons and large missing E_T more events (like the one in the underlying picture) are seen than expected in the Standard Model. Yet, the total numbers are still small: 5^{H1}(0^{ZEUS}) muon and 1^{H1}(3^{ZEUS}) electron events. 3 of the muon events show kinematic properties which are atypical of all SM processes considered.

Single and double differential cross sections for neutral and charged currents processes are compared with the Standard Model. Higher statistics will allow to extract the proton structure function xF_3 from e^+p and e^-p data. CC cross section measurements will allow to disantagle sea and valence, u and d quark densities at high x. e polarization allows to put stringent constraints on parameters of the electroweak interaction.

Charm produced via photon-gluon fusion(γg -> cc) probes the gluon structure of the proton. The charm contribution to the proton structure function F_2, amounts to about 25% of the total F_2. Gluondensities determined fromγp are compared with that derived from QCD analysis of the inclusive measurement of the proton structure function F_2. With high charm statistics precision measurements of g(x) can be made.

c

η^{jet}_2

-1 1 0 0

50

100

dσ/dηjet(pb)2

Upgrade Ph ysics Case

In photoproduction NLO QCD predictions are tested at high tranverse energies. Jet rapidity distribution, for dijet events, is also sensitive to the proton structure. Higher luminosity enhances the potential for powerful QCD tests at still higher energies.

New interaction region with superconducting HERA magnets inside detectors severe modifications of detector structure.

Detector upgrade projects: H1: improve forward tracking: new planar drift chambers, forward silicon vertex detector, prepare for high rates: jet chamber trigger with track reconstruction in 20μsec, trigger MWPC with 10 times more channels and 40 MHz readout, new luminosity detector and DAQ.

ZEUS: central and forward silicon vertex detectors for heavy quark tagging and improved tracking, Straw Tube Tracker for improved tracking in forward direction.

150

full data O direct enriched x_γ>0.75

ZEUS

Analysis of jet cross sections already today provides a precision measurement of α_s.

Jet Physics:

DIS at High Q^2:

Heavy Quark Physics: