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Unconventional high-temperature light-emission physics in non-equilibrium
low-dimensional quantum system
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We studied light emission phenomena of metallic carbon nanotubes in a
specific high-temperature non-equilibrium state with the aim of establishing a scientific principle
leading to higher intensity current-driven infrared light source such as conventional incandescent
lamps. When one metallic nanotube was heated with a current, it showed higher-intensity
near-infrared light than that in the thermal equilibrium state. This is because the current
selectively excites optical phonons, resulting in a higher conversion efficiency from electrical
energy to light and higher intensity compared to conventional Joule heating, in which all electrical
energy is used for heat generation. This light emission can be understood as light with properties
intermediate between thermal radiation and luminescence.
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