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Broadband mid-IR fiber optics instruments for solar system exploration missions
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We present a concept and laboratory demonstration of instruments based on ‘broadband mid-infrared (IR) hollow-
optical fiber technology’ for the explorations of our solar system. The hollow-fiber techniques developed by Tohoku
University provide sufficiently low loss transmission with 0.5 dB/m at 10 micron. In this paper, we demonstrate the
feasibility studies for (1) the improvement of optical output in metal hollow-optical fibers for mid-IR light, (2)
rectangular hollow waveguide branching device with multi-mode interferences for mid-IR, and (3) mid-IR
heterodyne spectroscopic technique by using the hollow-optical fibers. For (1), our simulations confirmed the
concept and design of the loss reduction in lower temperature environment. In 77 K, the numerical results showed
that metal hollow-optical fiber remarkably improved the optical output up to 2.8 dB/m. We also manufactured a lab-
scale prototype model and confirmed the improvement of the output. For (2), our waveguide branching device
successfully achieved a clear beam pattern divided into two or three maxima at 7.0 and 10.6 micron in a distance of

20-25 cm, as predicted by the numerical simulation.
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Experimental setup
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