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We developed a four—-dimensional (4-D, space and time) focal positron emission
localizer, FPEL, using two sets of BGO scintillators, photo—electric multiplier, and
collimators. A narrow (5-mm in diameter) 45-MeV electron beam was controlled to
irradiate a target with an accuracy of 0.1 mm in 4D coordinates automatically if the
amount of positron emitters at the target exceeds the threshold. A mouse model was
established to irradiate the tumor in which FDG is accumulated. Using the FPEL, 45-MeV
electron beam hit the tumor in mice which move in front of the beam exit with the
amplitude resembling human respiration. Tumor without fiducial gold marker
disappeared within a week after the irradiation. Basis for 4D stereotacic
radiotherapy was established successfully.
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