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Photo-excited flying balloons based on carbon nanotube freestanding films
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We have developed a balloon type levitation device made of carbon nanotubes
(CNTs), which is expected to be silent, windless, long-lasting, and equipped with various sensors.
CNTs can instantly heat the space inside a balloon by light irradiation due to their high light
absorption property, and can levitate by using the density difference of gas inside and outside the
balloon as a driving force. In order to improve the levitation altitude and retention time, it is
necessary to maintain the temperature inside the balloon for a long time during the light
irradiation. In this study, we attempted to improve the heat-insulating property of the balloon by
improving the freestanding films that constitutes the balloon. In addition, to fabricate various
thin-film devices on the balloon surface, we developed a fabrication method of the cellulose
nanofiber (CNF) films. we also demonstrated fabrications of optical sensors and thin film solar

cells on the CNF films.
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