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The development of optically responsive materials for remote sensing is essential for
modern photonic technologies. Here, cellulose microfibers doped with Rhodamine B were
fabricated via N-methylmorpholine N-oxide spinning and investigated for optical
thermometry. Spectroscopic analysis confirmed successful dye incorporation and strong
emission behavior, consistent with previous reports on dye-doped polymer systems. The
cylindrical geometry of the fibers supports the phenomenon known as whispering gallery
modes (WGMs) [1], which, observed using a confocal setup with 532 nm excitation, leads
to sharp, structured emission spectra in agreement with established WGM
microresonator studies [2]. These WGMs exhibit exceptional sensitivity to temperature
due to the negative thermo-optical coefficient of the cavity, producing an unprecedented
blue shift of ~0.47 nm K™%, highest value reported for such kinds of optical thermometers
based on the WGMs. The system achieves a high temperature resolution of ~0.17 K,
demonstrating its potential as a highly sensitive optical thermometer.
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