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Development of thin film diamond membrane detector for precise dosimetry for
heavy ion cancer therapy
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In this study, we have realized a wide dynamic range radiation detector for
heavy-ion cancer therapy utilizing a wide-bandgap semiconductor. The recent trend in radiation
oncology tends to utilize carbon or heavier ionized particles with higher linear energy transfer
(LET). This induces a limitation of current dosimetry at the field where only physical doses are
evaluated by conventional ionization chambers. Our group had been developed a dosimeter using a
diamond detector that enables us energy-dispersive dosimetry in the heavy-ion cancer treatment
field. A thin-film diamond detector with a film thickness of fewer than 50 py m was developed and
combined with an electronic circuit system developed for micro-dosimetry. Different LET distribution

was successfully obtained by the newly developed diamond dosimeter, which also able to estimate the
o and B parameters that are required for estimating the relative biological effects (RBE).
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