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Laser-driven carbon ion acceleration is being investigated as a potential injector into a compact 
accelerator for carbon ion radiotherapy. However, the stability and repetition rate of these ion 
sources is still under development and currently insufficient for practical medical applications. In 
many experiments, a thin film of high-purity carbon such as diamond-like carbon or graphite has 
been used as the target. [1] However, these thin carbon films are too fragile to be replenished with 
a high repetition rate. Graphite synthesized by chemical vapor deposition on transition metal 
substrates such as nickel can be a potential candidate target for laser-driven carbon ion 
acceleration. The metal substrate is flexible, even at micrometer-scale thicknesses, and this 
property allows target supply with high repetition-rate. In addition, the number of graphene layers 
that grow on the substrate can be controlled on the thickness of the substrate. This allows for the 
fabrication of many targets with the same quality. [2] In this study, 300 layers of graphene (100 nm 
thickness) grown on a 10 um-thick nickel substrate was used as the target. The laser pulse（330 mJ, 
80 fs） was focused on the target by an f/2.7 off-axis parabola with a 45° incident angle at an 
intensity of 2×1019 W/cm2. The maximum energy of accelerated carbon ions (C4+) is 0.5 MeV/u, 
comparable to the extraction energy of a radio frequency quadrupole (RFQ) accelerator which acts 
as the first stage of the ion injector of current accelerators for carbon ion radiotherapy. [4] 
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