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Conformal Irradiation for Moving Targets in Heavy Ion

Radiotherapy with Raster-Scanning Beam Delivery

System (I) Simulations”

LI Qiang"? S. O. Groezinger?

1 (Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)
2 (German Heavy-Ion Research Center (GSI), Darmstadt 64291, Germany)

T. Haberer? G. Kraft?

Abstract Within the framework of the pilot heavy-ion therapy facility at GSI equipping an active beam delivery system

of advanced raster scanning technique, the investigation of actively conformal irradiation to moving tumors using heavy

ions is underway. The influences of target motion on dose homogeneity and conformity degree were theoretically studied

under the condition of the active raster-scanning beam delivery system. The relationship between the target motion

with different patterns and the uniformities of doses delivered by the raster scanner to different iso-energy slices of

the moving target were simulated with an experimentally measured beam spill. Several strategies improving the dose

homogeneity in the moving target volume were derived from these simulation results. The simulations presented in

this paper provide an effective means for evaluating the dose distribution for a moving target, and the results and

implications of this theoretical work establish a substantial basis for feasibility experiments of the compensation for

target motion with the active raster scanner at GSI.

Key words heavy-ion cancer therapy, target motion, raster scanning, conformal radiotherapy
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