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Research progresses of on-line imaging technologies for
proton and heavy ion therapy monitoring
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[Abstract] Compared with conventional electron and photon radiotherapy. proton and heavy ion therapy utilizing the
Bragg curve characteristic of heavy charged particles. can deposit the main energy to the tumor, while maximally protecting
the surrounding normal tissues and critical organs. Because of the range and dose uncertainties in the course of proton/
heavy ion therapy treatment, monitoring and verification of the range and dose is particularly important. During dose deliv-
ery, heavy charged particle interaction with tissue could emit positrons and prompt gammas. Therefore, real-time detection
and imaging of these particles could show the distribution of energy deposition. So far. online monitoring imaging technolo-
gies have still been in research and initial clinical study stage, and the main three technologies include in-beam PET, colli-
mated single photon imaging and Compton imaging. The principle, advantages, disadvantages and research progresses of
these three technologies. and the future direction of on-line imaging technology for proton/heavy ion therapy monitoring
were reviewed in this article.
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