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ABSTRACT RESULTS

Synchrotron-based proton spot Five clinical proton cases (Prostate SBRT, Head & Neck, Lung, Breast, PBI). Total
scanning includes non-productive delivery time = beam + modeled dead time, summed across all fields.

dead time from layer switching and . .

spill change / synchrotron reinjection’. Total dead time absorbed: 3.27s
Spill changes are commonly Proactive triggers fired: 13
triggered only after beam exhaustion,

causing sequential overheads. Cases with extra spill cycles: 0
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COST-BASED LOOK-AHEAD

At each candidate layer transition,

the optimizer evaluates whether

initiating a spill change in advance

allows layer-switch or break-spot

dead time to be absorbed into the

spill-change interval, converting CONCLUSIONS

sequential delays into parallel

background operations. Predictive Smart-Spill scheduling provides a software-only, plan-dependent
reduction in synchrotron spot-scanning dead time, with safeguards that prevent

SAFEGUARD HEURISTIC increases in delivery time.
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