




11/6/23, 11:42 PM Harmful gases could be detected on-the-spot with new way to generate powerful lasers 

"This means we can pair them with a detector and use them in the field to help test and identify a 

wide variety of unknown substances on the spot and at the same time, even in trace amounts, 

without spending extra time sending samples to labs for testing." 

The research was published in print in Laser & Photonics Reviews.

Hollow-core fibers 

Mid-infrared lasers, which have wavelengths of 2-20 micrometers, have advantages over other 

lasers in detecting substances. 

Many different types of molecules absorb lasers in the mid-infrared range in unique ways, more so 

than lasers in other wavelengths, and this feature can be used to identify unknown substances. 

Also, even if water is present in these substances, the accuracy of using mid-infrared lasers to 

identify the substances is not affected by the water molecules, unlike with other lasers. 

One method to produce high-powered mid-infrared lasers in very quick spurts is to shine bright and 

ultra-fast near-infrared radiation, which has a shorter wavelength, through optical fibers. 

(From left) Research fellow Dr Deng Ang, Nanyang Assistant Professor Chang Wonkeun and senior research fellow Dr 

Trivikramarao Gavara from NTU Singapore's School of Electrical and Electronic Engineering with the experimental set

up used to generate intense and ultra-fast mid-infrared lasers. Credit: NTU Singapore 

Fibers with solid glass centers produce mid-infrared lasers that are usually not powerful, which 

makes it difficult for small amounts of substances to be detected accurately. 
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