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Figure 10: Top view of the present Target M station (left) and a possible new arrangement with the two large coils
left and right from the target.The arrows show the beam paths of the protons (p) and muons (µ).

2.4.3 Research goals GFA/ABT

The two capture solenoids required by the muon beam optics are, to some extent, similar to the previously designed
WSX solenoids currently used in the µE4 beamline. The production of radiation-hard, large-aperture solenoids
remains a challenge to achieve at two levels:
Mechanical design: The design will use the basic principles used by the PSI magnet section in the past of several
magnets close to the targets: non-organic material, indirect cooling, redundancy and remote handling capabilities.
The need for the coil to be potted in soft solder and the hygroscopic properties of the insulating MgO powder
increase the manufacturing difficulties. A very restricted number of companies or institutes currently master this
manufacturing process. It is important that the magnet section pursues a common development with the possible
manufacturers in order consolidate our knowledge and improve the manufacturing process. The goal is to secure
the availability of radiation-hard magnets in view of upcoming future projects at high-intensity accelerators and
neutron spallation sources.
Magnetic characterization: Means of quantifiying their magnetic properties (axis, field integral etc.) are re-
quired. The magnet section is developing several measurement systems aiming at a precise 3D mapping of dipole
and solenoid fields and at finding the position of the magnetic axis of large aperture and/or long devices. The
development of 3-D mapping systems using Hall sensors has been successful but the measurement of the magnetic
axis remains a challenge: the use of Hall probes is not optimal since these type of devices are prone to drifts and
offsets. We propose to use a moving wire or a pulsed wire technique. Developments of the later will be also
beneficial for the magnetic characterization of the undulators used at light sources.

2.4.4 Research goals NES/LSM

Within the HiMB project we need to optimize possible conflicting criteria, obeying restrictive constraints, given by
the existing facility and the new design considerations in realizing HiMB. This part of the project will take as input
the various design works described in the sections 2.4.1-2.4.3. We refer to them as physics simulation in the sequel.
These pieces constitute the basis for a global optimization towards a feasible and robust HiMB design. A central
point of the LSM research contribution will be around large scale Genetic Algorithm (GA) based Multi-Objective
Optimization (MOO) in high dimensional spaces [58–60]. The Quantities of Interest (QoI) to optimize are particle
losses, muon and proton beam parameters, geometric and magnet related quantities. The current estimate for the
number of QoIs is above 15.

We will attack this challenging problem simultaneously in 2 complementary ways: 1. by applying our existing
GA based MOO framework and 2. make use of surrogate models.

For the first part, we will apply the PhD works of Marija Kranjčević [65] towards an integration with physics
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