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Superconducting Magnet Division (SMD) at Brookhaven National Laboratory (BNL) has the unique capability of developing direct wind magnets, like those that will be used in the
Electron-lon Collider (EIC). Such magnets rely on highly flexible and precise design algorithms translating electromagnetic concepts directly to winding instructions, enabling intricate coill
geometries and rapid prototyping without costly tooling. | am developing and upgrading the software used in the SMD to design these kinds of magnets with a more modern front and
back end. This will allow magnet designers at the SMD to design magnets in a faster and more user-friendly way with better visualizations of the actual magnet designs through an
improved user-friendly interface and faster optimization process.
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During this example run, a dipole magnetic field was first modeled, with user
defined spacing around the blocks. The sextupole component was notably large,
so we targeted that in the optimization process as a harmonic to minimize.
Running the optimization program for only 10 iterations reduced the sextupole
component from 278.56 to 128.00.

Through this project, we were able to successfully develop a more modern, Python-
based program for modeling and optimizing direct wind magnets. In addition to
developing an algorithm to model and optimize the conductor configurations and the
fields they produce, we also began work on a graphical user interface (GUI) for this
program. This will allow magnet designers to be able to simulate magnets much
quicker and not have to worry about editing any sort of files or changing any code

This increase in the dipole field quality can be seen by the larger uniformity in field themselves.

magnitude after the optimization process. This increase in uniformity will allow for
a larger energy to be achieved from this magnet.
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0% 34D (Fig. 4: An experimental GUI that we created for modeling direct-wind magnets, the geometry
shown here is that of a quadrupole)
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