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19.d.
Background
In 1995, Fermilab began investigating the application of electron cooling to antiprotons in the Recycler Ring as a promising approach to increase the Tevatron luminosity beyond the initial Run II goals.  In 2001, a 5-MeV electron accelerator (Pelletron) was installed in the WideBand laboratory at Fermilab and beam studies began.  The R&D program at the WideBand lab was completed in May, 2004.   The entire facility, including the Pelletron accelerator and the associated beam lines, was moved to its final location in the newly constructed MI-31 building.  The electron cooling section of the Recycler storage ring occupies about 25 meters of the MI-30 straight section, dedicated specifically to this purpose.

The addition of electron cooling to stochastic cooling will improve cooling performance in the Recycler, permitting faster stacking and larger stacks.  In combination with other accelerator upgrades, it will permit substantially greater luminosity in the collider. 

19.f.
Accomplishments in FY05
1. The entire electron cooling system was moved from the WideBand lab and installed at the MI-31 service building and in the MI-30 section of the MI/Recycler tunnel on schedule, within budget, and without any safety incident.

2. The Pelletron accelerator was commissioned and the electron beam was delivered through the electron cooling section of the Recycler ring.  The electron beam parameters were adjusted to provide optimum cooling rates.

3. It was anticipated that the electron cooling process (the first time ever at such a high energy) would be observed with a small number of circulating antiprotons. (cannot make that claim at the time of writing, March, 2004.)

4. The optimization of the electron and antiproton beam parameters to increase the electron cooling rates began. 

19.g.1.
Accomplishments Expected in FY06

Cooling system commissioning and optimization will continue.  The goal will be to maximize the antiproton stacking rates by frequently and efficiently moving antiprotons from the Accumulator to the Recycler for cooling and storage.

19.g.2.
Future Accomplishments Expected in FY07 and Beyond
To meet the higher demands on the electron cooling system anticipated for the later years of Run II, more reliable electron cooling system operations will be provided, while keeping the electron cooling current (and consequently the cooling rate) at its highest value.  While the design goal for the electron beam current is 500 mA, an increase beyond 2 A should be possible.
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