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Introduction
The design concept of the Electron Ion Collider (EIC), which is under construction at BNL, considers adding a 2nd Interaction Region
(IR) and detector to the machine after completion of the baseline EIC project. They are to be installed in IR8 region of the RHIC SC
ring and will be used to cross-check the measurements and expand the EIC physics range. To achieve these goals and provide
enhanced performance and additional flexibility for the IR optics, the parameters of key IR magnets go beyond the capabilities of
traditional Nb-Ti magnets being used in the 1st IR. Recent progress with the Nb3Sn accelerator magnets including the development of
large-aperture high-field Nb3Sn magnets for the HL-LHC makes this technology interesting for use in the 2nd EIC IR. This paper
summarizes the results of feasibility studies of the most challenging large-aperture high-field Nb3Sn dipoles and quadrupoles for the
2nd EIC IR. The studies included the aperture and field ranges, operation margins, and stress management in brittle Nb3Sn coils.
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Conclusion
Preliminary analysis shows that the nominal values of field and field gradient with margins are achievable for the expected apertures in
2nd IR using two-layer shell-type coil designs, the state-of-the-art Nb3Sn technology and operation at 4.5 K. Further magnet design
optimization, including field quality and operation margins, is possible and will be done during the engineering design phase.

Due to the large apertures and high fields in the coil, the stress due to Lorentz forces in both magnets is rather large. It significantly
exceeds the stress level suitable for the brittle Nb3Sn superconductor. The reduction of the coil stress to the acceptable level can be
achieved by splitting magnet coils into blocks and winding them into special strong stress management coil structures. The practical
development and demonstration of the stress management technology for the shell-type coils is in progress at Fermilab in the framework
of the US Magnet Development Program. The first experimental results are expected this year. The design, material and parameters of
stress management structure for the 2nd IR magnets will be selected and optimized during the magnet engineering design phase.

*Work supported by Fermi Research Alliance, LLC, under contract No. DE-AC02-07CH11359 with the U.S. DOE and by Jefferson Science Associates, LLC under contract 
No. DE-AC05-06OR23177

IR MAGNET DESIGNS AND PARAMETERS 

FERMILAB-POSTER-23-050-TD


