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Conclusion

We have conducted a study of the propagation of light in a microfiber laid on a low-index substrate using both numerical and experimental tools. First, the effective indices and birefringence of the 
fundamental mode are calculated for different diameters, and a cut-off diameter is found, below which the electromagnetic field leaks into the substrate. Silica microfibers with diameters in the 
range 2 to 4 µm on MgF2 substrate represent a good compromise to achieve strong field confinement with an accessible evanescent field, so that efficient coupling between 2 microfibers-on-
substrate by mere contact can be routinely obtained. Furthermore, the presence of the mechanically robust substrate makes it possible to design complex, long-lasting structures.
Near-field microscopy is used to obtain additional information on the microfiber-on-substrate waveguide. The images show a high level of evanescent fields and a low amount of radiated intensity, 
confirming the efficient wave-guiding inside of the microfiber, despite the possible roughness of the substrate that may have led to scattering points. Naturally, large dust grains or defects can 
hinder that propagation. 

Introduction

In the past few years, micro and nano-fibers (MNF) have drawn 
much interest as versatile and low-loss optical waveguides [1-12]. 
The simple fabrication process of MNF, excellent optical properties 
and accessible evanescent field have enabled the design of various 
devices such as loop [1], knot [2,3] or reef-knot [4] resonators that 
can be used as sensors [8,9], micro-lasers [5], and nonlinear 
devices [3]. Other applications include high-order mode filters [6] 
and light couplers [7]. However, in these examples, the microfibers
are free-standing in the air, which makes the structure unstable and 
short-lived. An easy and efficient solution consists in laying down the 
microstructure on a low-index substrate such as MgF2 (n=1.37 @ 
1.55µm) and manipulating the microfibers on the surface. This 
technique provides the necessary environment for developing 
complex and long-lasting structures and has been used in several 
recent works [10,12].
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Microfibers fabrication
The microfibers are drawn according to the flame-brushing technique [�13], which gives the 
microfibers a typical length of a few centimeters, available diameter sizes ranging from a few 
hundreds of nanometers to several micrometers with very good uniformity, and a typical 
roughness below 5nm. 
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