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Electron Cooling

19.d.
Background
In 1995, Fermilab began investigating the application of electron cooling to antiprotons in the Recycler Ring as a promising component of an upgrade of Tevatron luminosity beyond the initial Run II goals.  In 2001, a 5-MeV electron accelerator (Pelletron) was installed in the Wide-band laboratory at Fermilab and beam studies began.  

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.  The Recycler electron cooling system, discussed here, will be installed in the MI-30 section of the Recycler tunnel and an adjacent Service Building.

19.f.
Accomplishments in FY04
1. The properties of the electron beam were measured in a prototype beam line at Wide-Band building to verify that the beam is suitable for electron cooling.

2. The Electron Cooling project completed its R&D phase and moved to the new MI-31 building.  The installation at MI-31 is carefully planned to minimize the impact of this installation on the Main Injector and Recycler operation.

3. The beam line design for the installation at MI-31 was finalized and the necessary components procured. 

4. The construction of a new MI-31 Pelletron enclosure and the connecting tunnel was completed.

5. The Pelletron installation at MI-31 began as soon as the building was available.  The beam line installation began as soon as allowed by the Main Injector operations schedule.

6. Installation of the cooling section in the Recycler tunnel is expected to start at the end of FY04.  

19.g.1.
Accomplishments Expected in FY05

The electron system installation will be completed in the first part of FY05 and the Pelletron and its beamlines will be ready for beam commissioning.  The required electron beam properties will be first established by late FY05 and soon after that, the commissioning of the cooling system will begin.  It is estimated that the cooling system commissioning and optimization will last into FY06.

19.g.2.
Future Accomplishments Expected in FY06 and Beyond
Cooling system commissioning and optimization will continue in FY06.
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