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Development of heavily impurity doped Q-carbon high-Tc superconductor by an
adjusted pulsed laser annealing technique

Muraoka, Yuji
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To prepare boron-doped Q-carbon superconductors, we first determined the
thickness of the diamond-like carbon film used as the staring material. Considering that the
thickness of the sp2-rich layer formed on the film surface increases with film thickness, we
determined that a film thickness of about 200 nm is appropriate for the preparation of Q-carbon. By
preparing films using a YAG laser system, we demonstrated that Q-carbon can be obtained by the
pulsed laser annealing (PLA) method even with a laser with a wavelength of 355 nm. We fabricated
boron-doped Q-carbon, and obtained results suggesting from the synchrotron radiation photoelectron
spectroscopy measurements that the prepared film is metallic at room temperature. We also studied
the properties of amorphous carbon using computational science and clarified the growth process of
amorphous carbon films and that boron doping functions as a p-type acceptor.
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