
Anthony Carmine Terracciano, Kyle Thurmond , Michael Villar , Justin Urso, Erik 
Ninnemann, Akshita Parupalli, Zachary Loparo, Nickolas Demidovich, Jayanta S. Kapat, 
William P. Partridge Jr., and Subith S. Vasu  
 
 
Hazardous Gas Detection Sensor Using Broadband Light-
Emitting Diode-Based Absorption Spectroscopy for Space 
Applications  
 
New Space VOL. 6, NO. 1  
 
 
Published Online: 1 Mar 2018 https://doi.org/10.1089/space.2017.0044  

 

Abstract 

 As space travel matures and extended duration voyages become increasingly 

common, it will be necessary to include arrays of early fire detection systems aboard 

spacefaring vessels, space habitats, and in spacesuits. As gasses that are relevant to 

combustion and pyrolysis have absorption features in the mid-infrared range, it is 

possible to utilize absorption spectroscopy as a means of detecting and quantifying the 

concentration of these hazardous compounds. Within this work, a sensor for detecting 

carbon dioxide has been designed and tested autonomously on a high-altitude balloon 

flight. The sensor utilizes a 4.2-μm light-emitting diode source, amplitude modulation to 

characterize species concentrations, and frequency modulation to characterize ambient 

temperature. Future work will include expanding the sensor design to detect other 

gases, and demonstrating suborbital flight capability. 

 


