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A team of scientists led by NanY.ang Technological University, SingaP-ore (NTU SingaP-ore) have developed a novel method to produce 

intense and ultra-fast lasers that hold promise for making precise devices that can speed up how quickly trace amounts of pollutants and 

hazardous gases can be sniffed out. 

Currently, lasers comprising invisible light in the middle of the infrared range can be used to figure out in minutes what is in the air, whether it is 

greenhouse gas pollutants, toxic substances, explosives, or gases linked to diseases found in a person's breath. High-powered versions of the 

mid-infrared laser produced in ultra-fast spurts are critical because they underpin very sensitive devices that can safely detect, from a distance, 

even tiny amounts of a substance that would otherwise go unnoticed or prove tricky to identify. 

However, ways to generate such lasers have drawbacks for now. One method requires laboratory conditions free from disturbances - like 

vibrations and even changes in temperature and humidity - that can misalign delicately calibrated equipment. This means the lasers cannot be 

used outside the lab. 

Another method can produce the lasers while coping with environmental interferences such as vibrations, but their intensities are not strong 

enough to detect minute amounts of substances accurately. These challenges have been addressed with new research by NTU Singapore-led 

scientists. The researchers used specially made optical fibres with hollow cores, tweaking the thickness of sub-structures in the fibres to 

produce very bright lasers in the mid-infrared range of the electromagnetic spectrum. 





Based on experimental data, the researchers' ultra-fast mid-infrared lasers are about 1,000 times more powerful than those produced by existing 

methods that use optical fibres with solid cores. The lasers should be many orders of magnitude more powerful - potentially a million times -

than the mid-infrared light currently used in handheld devices for detecting hazardous substances. Due to their low-powered mid-infrared light, 

these portable devices cannot detect substances more than 100 metres away. 

"With a high-intensity laser, we can achieve high sensitivity and potentially use the laser in devices to safely detect even very small amounts of a 

substance that lasers or light produced from existing methods will have trouble with," said Asst Prof Chang. 

The scientists' method for producing 3-4 micrometre mid-infrared lasers opens the way for developing more accurate and precise sensors for 

keeping tabs on the environment for pollutants and possibly for health monitoring. Their lasers could be used to help identify greenhouse gases 

like methane that absorb mid-infrared radiation in this range well. And since methane found in a person's breath has been linked to colorectal 

cancer, the lasers could also offer a way to monitor people's health through breath analysis. 

In the future, scientists plan to do further research to produce mid-infrared lasers with longer wavelengths that are even brighter. Asst Prof Chang 

believes his method could, in theory, produce mid-infrared lasers of up to 10 micrometres. Such lasers would widen the range of substances that 

could be identified, including chemicals like formaldehyde that can leak in industrial workplace accidents and hazardous substances like TNT 

explosives, which absorb mid-infrared radiation with wavelengths of around 6 micrometres and 8 micrometres, respectively. 

Prof Fevrier said that if the wavelength spectrum of the lasers generated can be broadened up to 10 micrometres, "among the various 

possibilities, it is clear that the NTU team's novel light source can be used to detect possibly hazardous compounds in the air". 

Click here to read the article titled, "Microjoule-level mid-infrared femtosecond Ruise generation in hollow-core fibres." 
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