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With the current designs of spin-polarized particle accelerators such as the Future Circular Collider (FCC) at
CERN and the Electron-Ion Collider at BNL well-underway, there is presently a strong need for an efficient
and modern spin tracking code. The multi-scale nature of spin-orbit dynamics dictates the use of high order
algorithms and sympathetic integration, while the overall complexity necessitates the efficient use of comput-
ing resources - modern supercomputers with CPUs, GPUs, or built with new shared memory architectures.
This work peruses two distinct goals: (1) to develop a simple but descriptive theoretical model to study uncor-
related resonance crossing,
(2) develop a profiling framework for code development that validates, benchmarks, and optimizes emerging
spin-orbit tracking algorithms, for example a portable SciBmad tool-set.
Uncorrelated resonance crossing may affect polarization at the very high energies of accelerators like the
aforementioned FCC, and can be described by energy (and spin precession frequency) oscillations uncorre-
lated with orbital synchrotron radiation effects. We would like to study this effect in a controllable environ-
ment by modifying a single resonance model with added radiation.
This model, solved by Monte-Carlo tracking on a GPU, will also serve as a first test to verify our profiling
framework. In this way, emerging state of the art GPU capable spin-tracking codes can be seamlessly vali-
dated and tested on new architectures.
Here we present the spin-tune (energy) scans in our single resonance model with radiation in the presence of
uncorrelated resonance crossing. The GPU performance profiling results will be displayed as well.
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