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Abstract

QST has started a project to develop the next generation heavy ion radiotherapy machine, called as “Quantum Knife”.
It will be a very compact machine placed inside the hospital building. The present injector accelerator will be replaced by
the laser driven ion accelerator and the synchrotron will be much more compact using the superconducting technology. It
also adopts the multi-ion irradiation method to improve the tumor control, which uses not only the carbon beam but also

multiple ion beams (He, C, O, Ne).
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Figure 1: Strategy towards realization of "Healthy-
longevity society with no cancer death" promoted by QST.
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Figure 2: Layout of the heavy-ion radiotherapy facility.
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Figure 3: Schematic view of the laser driven ion
acceleration.
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Figure 4: Layout of the superconducting synchrotron and
the optics.
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Figure 5: Layout of the 4% and 5" generation heavy-ion
radiotherapy machine.
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Figure 6: Schematic view of the biological effect of the
carbon beam.
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Figure 7: Biological dose distribution (Left) and the LET
(Linear Energy Transfer) distribution of the tumor target
(right). Upper figures show the results of carbon irradiation

and lower figures show the multiple ion irradiation (He, C,
0).
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