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  Recycler

PHG Markup
19.d.
Background
The Recycler is a fixed 8-GeV kinetic energy storage ring.  The Run II Luminosity Upgrade program requires the Recycler to play a key role, starting 2005, as the repository of antiprotons to be used in the collider stores.  In order to maximize the stacking efficiency of the antiproton Accumulator, small stacks of antiprotons are frequently transferred to the Recycler.  In the Recycler, the stacks are initially cooled by stochastic cooling and then stored and cooled by electron cooling until the antiprotons are ready to be used in beam shots to the Tevatron. 

19.f.
Accomplishments in FY05

The Recycler has become an integral part of Tevatron operations.  It helped attain several peak luminosity records by storing, cooling and providing the antiprotons for mixed-source (from both Accumulator and Recycler rings) operations. The electron cooling system was installed in the Recycler.  This required a nearly 13-week shut-down during the Fall of 2004.  The Recycler performance quickly recovered after the shut-down and the operations in support of the collider program resumed.  The electron commissioning began in March 2005.  Electron cooling of 8-GeV antiprotons was (anticipated to be) successfully demonstrated. The transverse instability damper was installed and commissioned in the Recycler.  This allowed storing large stacks of antiprotons while using electron cooling. 

19.g.1.
Accomplishments Expected in FY06

The Recycler performance with the electron cooling system will be optimized.  A new mode of Tevatron operations, with all the antiprotons are coming from the Recycler, will be commissioned.  The Recycler Department will participate in planning for high-intensity proton operations beyond FY09.
19.g.2.
Future Accomplishments Expected in FY07 and Beyond

The Recycler ring will provide antiprotons for Tevatron collider operations through FY09.  After that, the Recycler ring may be used to provide high-intensity proton pulses to neutrino experiments.  For this mode of operations, the following activities will likely be required:

--  replacing power supplies for steering magnets for greater reliability (presently 

averaging one failure per month);

--  upgrading RF systems to allow high-intensity proton operations;

-- adding  a dedicated transfer line from Booster, which would require new kicker, 
Lambertson, and trim magnets and instrumentation;

-- replacing  existing extraction (1.6-µsecond) kicker magnets with full turn (11-µsecond) 
kickers;

-- upgrading instrumentation to handle protons;

-- possibly refurbishing the end shims of the magnets to increase the momentum aperture; 
and

-- upgrading controls to support the transfers and rapid cycling of protons.

