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Hollow-core photonic crystal fiber (HC-PCF) was used to develop a gas cell, which was incorporated in an In-
tracavity Absorption Spectroscopy (ICAS) system for the detection of gas at sub-ppmv levels of concentration.
One drawback of using long lengths of HC-PCF is the relatively long time required to allow the gas sample to
fill the entire cell. By segmenting the fiber there will be multiple points of entry for the gas to enter. The effect
of segmenting the HC-PCF on sensitivity and fill/evacuation times will be examined. The working principle of
the ICAS system will also be presented, along with a comparison between both segmented and un-segmented
HC-PCF cells. The motivation for developing this system is to manufacture a compact and remotely operated
system at a relatively low cost, which could be placed in a fertilized agriculture field to monitor the emission
of greenhouse gases (e.g., N2O). Besides the HC-PCF, all other optical components used in the system are from
the telecommunication industry which reduces the cost of manufacturing the system. A fiber Bragg grating
(FBG) was used to select the lasing wavelength of the cavity. The lasing wavelength chosen for the system
corresponds to the absorption line of the gas species of interest. When monitoring N2O, the system operates
at a wavelength of 1522 nm. The wavelength was chosen in order to avoid strong absorption lines from other
gases of the atmosphere. The research was financially supported by Natural Sciences and Engineering Re-
search Council of Canada (NSERC), Canada Foundations for Innovations (CFI), Ontario Center of Excellence
(OCE) and Nutrien.
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