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Abstract. Mid-infrared supercontinuum sources are particularly important for identifying and 
characterizing molecules and materials through spectroscopy, thus enabling key applications. We here 
demonstrate the possibility of combining both mid-IR supercontinuum generation and evanescent wave 
spectroscopy in a single chalcogenide fiber device by means of heat-and-draw processes to manage linear 
and nonlinear wave-guiding properties. 

Fiber evanescent wave spectroscopy, also known as 
FEWS, is a powerful technique used for analysing 
chemical compositions in medical or environmental 
fields. It consists of a single-index or uncladded step-
index optical fiber immersed in a sample media which 
acts as an absorbing cladding. The evanescent fraction of 
the guided light at the interface between the waveguide 
and sample to test is partially absorbed by the molecule’s 
fingerprints (i.e., attenuated internal reflection), resulting 
in the detection of suitable absorption spectra at the fiber 
output. The development of this technology in the IR and 
especially in mid-IR, where a lot of molecules have their 
strongest absorptions, is a very active research field. The 
goal is to enhance sensitivity and expand operational 
range via studying different geometries, shapes, sources 
or materials [1-6]. One of the main limitations of this 
technique can be the light source itself. In general, a 
thermal emitter is used as the broadband light source 
coupled into the fibre, resulting in high insertion losses 
and low output power. In this work, we investigate the 
possibility to overcome this issue by combining 
simultaneously two optical functions in a single chalco-
genide glass rod, namely mid-IR supercontinuum (SC) 
generation in a first tapered section of the glass rod and 
FEWS sensor in a second coiled tapered section. 
 

Our experimental work is based on a TeAsSe glass rod 
(i.e., a single-index chalcogenide fiber) with a 180-μm 
diameter. For both SC generation and FEWS 
functionalization of the glass rod, we advantageously 
combine well-known post-processing techniques (i.e., 
heat-and-draw processes) of shaping optical fibers into 
different geometries to manage their wave-guiding 
features. For the first section in charge of the SC 
generation, a taper with a small waist diameter of 25μm 

is fabricated using a Vytran Glass Processor (GPX 
3400). On the one hand it shifts the zero dispersion 
wavelength down to 6μm, and on the other hand, it 
significantly increases the light confinement and thus, 
enhances the nonlinear effects for efficient super-
continuum generation.  

 
Fig. 1.(a-b) Picture showing the shaped chalcogenide rod in 
and out of the experimental device (red dashed line indicates 
the two different sections). (c) Full experimental setup. 
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