                                       Run IIb Goals and Conditions


The goal of Run IIb operation of the Tevatron and the two collider detectors, CDF and D0, is to exploit the increasing luminosity of the Tevatron to search for new phenomena, including, but not limited to, the light Higgs boson if it exists.

We anticipate that modest upgrades to the Tevatron Collider complex, will lead to the accumulation of an integrated luminosity in the region of 15 inverse femtobarns.  The details of the evolution of the performance of the Tevatron collider influence the running conditions under which the detectors must be able to operate.  Until recently, the specification given to the detectors for planning the Run IIb upgrades was to be able to operate efficiently with an instantaneous luminosity at the start of a store of 5x1032 cm-2 sec-1 with a bunch spacing of 132 nsec.  

The most recent information on collider operation indicates that operating with a bunch spacing of 396 nsec offers a surer path to higher luminosities. If the peak luminosity available from the collider at 396 nsec is 4x1032 cm-2 sec-1, but luminosity leveling is used to keep the luminosity at 2x1032 cm-2 sec-1 because of detector limitations, the achievable integrated luminosity is expected to be the same as if there were no leveling and an initial luminosity of about 3.4x1032 cm-2 sec-1.  Since luminosity leveling has not yet been demonstrated, the upgraded detectors should retain the capability of running with 132 nsec bunch spacing.  The 396 nsec option is the baseline plan for the collider, however, since it very probably will lead to the most physics on tape.

Two effects determine the rate conditions for the experiments:

· When the instantaneous luminosity is reduced, everything else being equal, the trigger and data rates are reduced.  

· When the bunch spacing is increased from 132 nsec to 396 nsec, at fixed luminosity, the number of interactions per bunch crossing increases, and therefore so does the number of fake triggers. The number of interactions per crossing at 2x1032 cm-2 sec-1 with 396 nsec is comparable to 5x1032 cm-2 sec-1 with 132 nsec. 

The Run IIb detectors must be designed to take advantage of the full capability of the high-PT physics program, which leads to two requirements for running with 396 ns spacing.  The first is that the detectors should operate efficiently, with some margin of error, at a luminosity of 2x1032 cm-2 sec-1 and a bunch separation of 396 nsec.  Since the luminosity would remain at that level for much of a store, it is important that this condition can be met safely, taking into account the uncertainties in estimating occupancies.  A contingency of a factor of two seems prudent, for example, in extrapolating present occupancies to expected conditions at  2x1032 cm-2 sec-1 for the upgraded detectors.

The second requirement is to ensure that comparable physics reach can be attained even if luminosity leveling is not achieved.  This would necessitate at an initial luminosity approaching 4x1032 cm-2 sec-1  for the first part of the store, although this condition would ease with the familiar exponential decay.  Thus one should design for a luminosity of 4x1032 cm-2 sec-1 , but in this case without the need of an additional contingency, since most of the collisions will occur at luminosity well below the initial one.  

Within realistic errors of extrapolation and simulation, these two approaches reach the same conclusion. The Run IIb detectors should be designed to be efficient for the most important high-pT physics processes at luminosities up to approximately 4x1032 cm-2 sec-1 at 396 nsec bunch spacing. 

