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Trends in High Reflectance Coating Technologies for Cavity Ring-down
Spectroscopy for Gas Detection
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Cavity ring-down spectroscopy (CRDS) is an ultra-sensitive direct absorption technique that offers unique advantages
compared to other spectroscopic techniques. It can measure cooperative enhanced absorption for weakly absorbing
species at ultra-low concentrations. This is achieved by leveraging the concept of a stable optical cavity, which allows for
an effective optical path length of several kilometers within a small physical sample length. One advantage of CRDS
technology is that it is unaffected by fluctuations in the intensity of the light source. Another advantage is its applicability to
the detection of atoms, molecules, and radicals in the atmosphere. Additionally, the equipment associated with this
technology is compact and robust. This paper will first introduce the fundamental principles and setup of CRDS technology.
It will then provide an overview of the characteristics of the fabrication equipment and the high reflectivity mirror coating
process used in cavity ring-down spectroscopy.
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Fig. 1 Schematics of basic principle of the (a)UV-VIS-NIR
spectroscopy and (b) Cavity ring-down spectroscopy
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Table 1 Comparison of high reflective mirror specifications at near
IR wavelength range [11-14] (Adapted from Refs. 11-14 on
the basis of OA)

Model Reflectance LIDT
NB05-K 14 Ryve > 99.5%, 25 J/em?
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(Edmund) 1,046-1,074 nm  @1,064 nm, 20 ns, 20 Hz
10QM20HM.10 R¢>99.7%, 45 J/em?
(Newport) 1,064 nm @ 10ns, 20 Hz
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diagram of their fabrication methods
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Fig. 4 Schematic diagram of radical assisted sputtering method
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