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Illustrative summary
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Figure 1: Steady-state flux density, (a) in the ferromagnetic yoke and in the conductor of the C400
cyclotron, and (b) in the median plane (top view).
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Figure 2: Maximal temperature increase ∆Tmax during ramp-up against liquid helium convective
heat transfer coefficient h. Comparison between results in the complete three-dimensional (3D)
geometry of the cycloton and in its simplified axisymmetric (2D) geometry.
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Figure 3: Evolution of (a) the integrated hysteresis loss Qhys and (b) the maximal coil temperature
Tmax during ramp-up, computed with the multi-scale approach and compared to the results based on
a classical macro-scale resolution.
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Figure 4: (a) Current density jz and (b) corresponding flux density b in a superconducting filament
of the central coil region of low field at the end of the ramp-up procedure, retrieved from the multi-
scale resolution. In fact, the applied field has increased and then it has rotated.


