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The purpose of this study was to establish a relative biological effectiveness (RBE)
calculation method for designing therapeutic proton beams. The tissue-equivalent
proportional counter was used to measure the microdosimetric lineal energy spectra for
proton beams. The RBE-weighted absorbed dose distribution for a therapeutic proton beam
was derived by a mixing calculation from the measured spectra for a mono-energetic beam,
and it agreed well with that directly derived from the microdosimetric spectra of the
therapeutic beam. The measurement for the mono-energetic proton beam was also useful
for designing RBE-weighted absorbed dose distributions for range-modulated proton
beams.
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