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Photonic crystals (PC) have been extensively studied and applied in many fields such as filtering or sensing [1]. Most of the reported are 2D slab-based silicon on insulator photonic crystals, which have demonstrated ultra-high q-factors, among other interesting optical features. However, these type of PC mainly work in the near infrared region (NIR) where most of the gases present secondary absorption peaks, several order of magnitude weaker than the principal ones, located in the mid infrared range (MIR). In order to work in this region and thus, for a better gas detection, we propose the use of macroporous silicon 3D photonic crystals fabricated by photo-electrochemical etching [2]. This versatile technique allows to grow silicon/air modulated in-deep pores, the vertical periodicity of whom depends on the separation between them, also called pitch. In our case, we work with 700 nm pitch, an ideal value for rising a photonic bandgap in the range of [3.5-8] µm. By inserting a cavity in the middle of the pores, it is possible to create a resonant narrow pass-band –seen in the transmission spectrum as a peak–. The obtained quality factors allow spectroscopic gas sensing because mostly the whole resonant peak can fill inside the absorption spectra of many important gases. 

In this sturdy we report the use of this technology as a platform for spectroscopic NDIR gas sensing, based on the light absorption at a certain wavelength, as Beer-Lambert law describe.

Therefore, we take advantage of a technology which offers low losses, high durability and high throughput to fabricate precise, fast and robust gas sensors. 
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