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The Cornell-Brookhaven Energy-Recovery-Linac Test Accelerator (CBETA) will provide a 150-MeV electron beam using 
four acceleration and four deceleration passes through the Cornell Main Linac Cryomodule housing six 1.3-GHz  
superconducting RF cavities. The return path of this 76-m-circumference accelerator will be provided by 106 fixed-field 
alternating-gradient (FFAG) cells which carry the four beams of 42, 78, 114 and 150-MeV. Here we describe magnet designs 
for the splitter and combiner regions which serve to match the on-axis linac beam to the off-axis beams in the FFAG cells, 
providing the path-length adjustment necessary to energy recovery for each of the four beams. The path lengths of the four 
beamlines in each of the splitter and combiner regions are designed to be adapted to 1-, 2-, 3-,and 4-pass staged operations. 
Design specifications and modeling for the 24 dipole and 32 quadrupole electromagnets in each region are presented. The 
CBETA project will serve as the first demonstration of multi-pass energy recovery using superconducting RF cavities with 
FFAG cell optics for the return loop.

Summary

We present a first-pass design study for the magnets required for the splitter and combiner regions of the 
Cornell-Brookhaven ERL Test Accelerator CBETA. Stringent space and cooling constraints and a wide range of field 
strengths have been accommodated by a design featuring a single transverse cross section for all dipoles and for all 
quadrupoles. Modeling has shown that the per-mil field uniformity specifications are satisfied. This feasibility study will 
serve as the basis for near-term value engineering development.
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