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Tevatron
                                            PHG markup – see/update records
19.d.
Background

The Tevatron is the highest energy accelerator in the world.  It is running in proton-antiproton collider mode at 980 GeV (each beam) providing luminosity for the DZero and CDF experiments.

19.f.
Accomplishments in FY05
Run II is continuing through FY05.  The Tevatron operated reliably at 980 GeV colliding 36 proton bunches on 36 antiproton bunches and delivered luminosity to the CDF and DZero detectors.  The Tevatron operated in this mode except for a fall shut down for maintenance and improvements.  The record (February, 2005) peak luminosity has been 107 x 1030      cm-2sec-1 and the record (February, 2005) weekly-integrated luminosity has been 18 pb-1.  During the 12-week shutdown completed in early FY05, some 28 jobs, identified in studies, were accomplished to allow increased luminosity and improve the reliability of operation.  CDF low-beta quadrupole girder support rods were replaced with 18” diameter columns in order to reduce low-frequency magnet vibrations and corresponding beam orbit jitter, sputtered-non-evaporative-getter (SNEG) beam pipes near D0 detector were installed to reduce vacuum pressure and the detector background, a pair of new HV separators was installed at D0 to improve the beam-beam separation on helical orbits, many Tevatron dipoles were brought into alignment, coil assemblies in 412 dipoles were raised by ~0.1 mm to reduce the skew quadrupole component responsible for transverse coupling in the machine, the CDF low-beta quadrupoles were aligned in order to put the B0 interaction region within detector specifications, two systems of 8 hydrostatic level sensors were installed on each low-beta quadrupole magnet at B0 and D0 to monitor vertical motion of the magnets.  Ten hours per week of beam studies were used, on average, to maintain the pace of the luminosity progress.  The major focus of these studies was improvement of transfer efficiencies, reduction of beta-functions at the interaction points, lattice measurements, correction of the machine lattice imperfections, introduction of octupole magnets into operation for stabilization of beam instabilities and beam lifetime improvements.  A shutdown of 8-12 weeks duration form maintenance and upgrades was scheduled for the end of FY05.
19.g.1.
Accomplishments Expected in FY06
The Tevatron will be operated for about ten months in Run II with 36x36 proton and antiproton bunches.  This will be an intensive period of providing integrated luminosity to the CDF and DZero experiments. Major luminosity improvement should come from an increase of antiproton intensity due to commissioning of the electron cooling in the Recycler and higher stacking rate in the Accumulator. There will be a shutdown of several weeks’ duration for improvements and maintenance.  

19.g.2.
Future Accomplishments Expected in FY07 and Beyond
Through FY09, it is expected that the Tevatron collider will continue to operate with annual shut downs scheduled for maintenance and continuing improvements.  The luminosity improvement is expected to be driven by up to a several-fold increase of antiproton intensity and 10-20% increase of proton intensity.  It is expected that significant beam study time will be needed in order to commission the Tevatron in the high luminosity-operating mode.  
