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Abstract

Microbeam technology is indispensable in bio-scientific research, for example the investigation of cell-to-cell
communications such as bystander effects, the analysis of cellular spatial sensitivity, the interaction of damage caused
by individual irradiation, cellular repair dynamics, and intra-cellular processes such as apoptosis. A single-ion hit
technique using the heavy-ion microbeam is being developed at JAEA AVF cyclotron facility for elucidate of
biofunctions. A heavy ion microbeam system was developed using a beam collimator with a 5 um diameter hole. In
the new system the microbeam spot was focused to 0.7um in diameter using focusing lenses. The PIXE analysis has
been widely applied in the fields of biology and medicine. The use of micro-beams allows analyzing trace elements on
the cellular level aswell. In Air Micro-PIXE images the elemental distribution in the cell by scanning the micro-beams.
Biological effects of heavy ion particle beams are markedly more potent, and the dose distribution of heavy ion particle
beams is more concentrated than those of X-ray and gamma ray. Therefore, radiotherapy using heavy ion particle
beams not only improves the prognosis of cancer patients, but significantly contributes to improvement of their quality
of life by conserving the function and morphology of affected organs. A highly precise carbon ion microsurgery system
will be developed to treat various small tumours based on the technique of microbeam formation.
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