DRAFT

EIC Accelerator pre-R&D activities
(Overhead + Contingency of 40% included)
I. Common R&D activities for eRHIC and ELIC

1. Polarized 3He production and acceleration

Issue: Development of the new Electron Beam Ion Source (EBIS) as spin-preserving ionizer of optically pumped polarized 3He gas. Evaluation of depolarization due to high anomalous magnetic moment of polarized 3He beams during acceleration in AGS and RHIC

Labor: 3 FTE-years

Duration: 3 years

M&S: $ 0.5 M
2. Beam-beam simulations for linac-ring and ring-ring collider options

Issue: No experimental experience with a linac-ring collider exists to date. Using simulations evaluate electron-ion beam-beam effects, including the kink instability, e-beam disruption and beam emittance growth in a linac-ring collider. The interference of multiple interaction regions and possible cancellation effects of the beam-beam tune shift will also be studied for a ring-ring collider. 
Total labor: 3 FTE-years 


Duration: 3 years
II. R&D activities specific to eRHIC 
1. High current polarized electron source

Issue: The ERL-based eRHIC design relies on a 260 mA average electron current from a source at 80% polarization. Present state of art in polarized electron sources is 0.3 mA average current, expected to reach 1 mA shortly. The best existing sources operate with current densities of about 50 mA/cm2.  The development of large cathode guns should provide a path to electron currents of tens to hundreds of milliamps. (MIT research proposal)
Total labor: 15 FTE – years 
Duration: 5 years

M&S:  $ 0.8 M

(5 FTEs and $200K consist on-going effort)


2. Energy recovery technology for high energy and high current beams
Issue: ERL-eRHIC design relies on ERL operation at 10x260 mA at ~20nC/bunch. Present state of art in SRF ERL: 2x10 mA at the JLab FEL at 135 pC/bunch. BNL test ERL for the RHIC II e-cooling project will allow for testing of high current ERL operation. A second recirculation loop will be added. 

Total labor: 12FTE – years 

Duration: 4 years

M&S:  $ 3M


3. Development of compact recirculation loop magnets

Issue: Design, build and test a prototype of a small gap magnet and its vacuum chamber.

Total labor: 2FTE – years 

Duration: 2 years

M&S:  $ 0.5M

III. R&D activities specific to ELIC

1. Crab cavities 

Issue: The ELIC design is based on the use of crab cavities to reach luminosity at the 1035 cm-2 sec-1 level. Multi-cell crab cavities at 1.5 GHz have not been designed yet, and their effect on the electron and ion beam dynamics needs to be quantified. 
3A. Prototype two 1500 MHz crab cavities

    
3B. Develop and test phase and amplitude stability scheme(s). 

3A. Labor: 1 FTE – year 

       
M&S:  $100K
3B. Labor: 1 FTE – year 

       
M&S: $350K  for controls and RF power

2. Ion Space charge simulations (in collaboration with SNS)
Explore “painting” technique for stacking via simulations and experimental investigation in SNS.
     
2A. Total labor: 1.5 FTE – years

             Duration:  1 year
        
2B. Labor: 0.5 FTE – year 
                   M&S: $500K for diagnostics development

3. Electron Cooling simulations with circulator ring 
    - Magnetized and non-magnetized schemes

   
    - Space charge stability of electron beam in the circulator ring

Total labor: 5 FTE – years 
Duration: 5 years 
