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ABSTRACT: Interaction Region (IR) of the Electron–Ion Collider (EIC), under

construction at Brookhaven National Laboratory (BNL), needs several

superconducting magnets. This includes the B0APF dipole, the first magnet

on the forward side, just after the large aperture spectrometer dipole B0pF

and before a series of quadrupole and dipole magnets. The primary purpose

of this dipole is to correct the effects of keeping B0PF at a constant field for

all beam energies. B0ApF ensures that the hadron beam stays within the

beam pipes of various IR magnets while accounting for the deflections in

other magnets, including the deflections from the off-axis beam in

quadrupoles. This magnet will be built based on direct wind technology,

which requires little magnet specific engineering and tooling and hence

significantly reducing the cost when only one such magnet is required. The

complete multi-layer B0ApF corrector package will include a set of additional

coils to provide (a) skew quadrupole, (b) skew dipole, and (c) possibly a

sextupole. As such a full-length prototype of B0ApF has been built with a

Small Business Technology Transfer grant to Particle Beam Lasers Inc.

(PBL) in partnership with BNL to demonstrate the Optimum Integral Design

(OID). The PBL/BNL B0ApF magnet is ready to be tested soon and is the

subject of another paper in this conference. OID is particularly attractive for

short magnets where the coil length to coil aperture ratio is small as it

significantly reduces the loss in field integral due to ends. A recent update in

the design parameter has increased the coil length from 600 mm to 745 mm

and reduced the B0ApF dipole coil aperture from 114 mm to 112.8 mm,

increasing the coil length to coil aperture ratio from ~5.3 to ~6.6. The integral

field requirements has also been reduced from 1.98 T.m to 1.56 T.m, which

will reduce the number of layers in any multi-layer design. The increase in the

coil length to coil aperture ratio will be larger in the corrector coils because
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the coil radii will be smaller. We are in the process of studying various coil

patterns, including the serpentine pattern which has been used in several

other EIC IR magnets, in addition to the baseline OID pattern. There is also a

possibility of further reduction in integral field required from the B0ApF dipole

coils. This paper will report the design studies based on the latest

parameters.
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