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The issue
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Motivation: the FAIR project =2 it
Controlling beam loss
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The incoherent effects of s o s L
space charge
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Vertical tune

Measurements and simulations
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Beam Profiles for Qo =6.104
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The topology of resonant orbits is relevant...../nmn it
as their location is controlled by space charge
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Mitigation of periodic resonance crdssifig 9

induced by space charge

1) Compensating nonlinear resonances -2 is difficult

2) Compensating space charge —> is also difficult
never been implemented

Alternative approach?
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New ideas for mitigation strategy
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Multi harmonics =2 towards barrer—bucket
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Phase space orbits
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Nonlinear synchrotron oscillation period
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Crossing the varying density
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The longitudinal motion is complex
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Particles crossing, and average crossing speed
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Experimental campaign of July/August 2025
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Campaign in 2026
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Summary

Resonances and space charge yield damaging long-term effects

Multi-harmonics may be an interesting option to mitigate the periodic
resonance crossing

Experiments at the PSB show very convincing results

There are intriguing details to disentangle

If confirmed, the advantages are very seductive:
No need to compensate for any resonance or to go through the E-Lenses,
reduction of relative beam loss, increase of amount of stored beam
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