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Development of ZnS Lenses for FIR Cameras —— by Tomoyuki Ueno, Masato Hasegawa, Masashi Yoshimura,
Hiroshi Okada, Takao Nishioka, Kanji Teraoka, Akihito Fujii and Shigeru Nakayama —— Recently, demand for far-
infrared ray (FIR) cameras, which visualize objects without any light source, has been increasing for security
purposes and other applications such as night-vision devices installed in vehicles. To meet the demand, the
development of affordable lenses is desired and Zinc sulfide (ZnS) can be one of the solutions. We have currently
realized a low-cost ZnS lens by a newly developed precise mold-forming process utilizing a powder metallurgical
technology, in which ZnS powder is sintered and molded directly into a lens shape at the same time. The ZnS lens
has excellent optical characteristics such as high-purity FIR transmission of 8 to 12 pm wavelength, which is
equivalent to chemical vapor deposition (CVD) products; optical surface roughness of less than 0.020 pm on
average, and form errors within 3 pm. In addition, a ZnS lens has a distinguished modulation transfer function (MTF)
performance, which enables clear images in every detail to be taken. Thus, a ZnS lens is suitable for FIR optics.

Keywords: far-infrared ray camera, Zinc sulfide lens, net-shaped molding process, low cost, MTF
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