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Cellulose is a biopolymer that is polymerized via 1-4 glucoside bonds, and the cellulose fibers can be
used as functional biomaterials. Furthermore, cellulose is most biomass in the earth and its degradation
product, glucose, is used for the bioethanol production. Therefore, the processing technology of the cellulose
polymers will be expected to lead to generation of novel functions of materials and sustainable system for the
next-generation energy society. We propose here a novel physical approach using infrared free electron laser
(IR-FEL) for the laser processing of the cellulose fiber materials.
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Fig. 1. SR-IRM spectra of cellulose aggregate before the laser irradiation (black) and after the irradiation at
9.1 um (red), 9.1 um following 7.2 um (green), 9.1 um following 3.5 um (violet), and 3.0 um (blue). Left:
mid-infrared region, right: near-infrared region. Double-headed arrow: the half width of the infrared
absorption peak.
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