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Fig. S1. a The normalized transmission as a function of drawing time. b The SEM 

image of the fiber after tapering. 

We fabricated adiabatically tapered fibers to minimize optical loss, allowing high 

transmission even with a small waist diameter. For a stretched length of 55 mm, the 

waist diameter reached 0.96 μm. As shown in Fig. S1a, the transmission efficiency 

during the drawing process increases, reaching over 98% upon fiber completion. We 

also tested the MNF with four cascaded structures described in this work. Although the 

cascaded segments increased optical loss, the final transmission remained acceptable at 

approximately 72%. The SEM image of the fiber shown in Fig. S1b demonstrates the 

excellent surface smoothness of the fiber after tapering. 

 



 

Fig. S2. Calibration of SMF dispersion. a interference spectra of SMF. b the dispersion 

measurement and simulation results of SMF. 

Since we replaced the free-space optical path with single-mode fiber (SMF), we needed 

to subtract the dispersion of the SMF in our calculations to obtain the final dispersion 

of the MNF. To determine the dispersion of standard SMF, we introduced different 

lengths of SMF into the two interferometer arms. The resulting interference spectra and 

calculated dispersion are shown in Fig. S2a. Numerical simulations using the finite 

element software COMSOL Multiphysics show good agreement with the experimental 

results as showed in Fig. S2b. 

Fig. S3. Waist diameters of 20 micro/nanofibers drawn under identical parameters. 

The orange line represents the average diameter (0.5985 μm) with a standard 

deviation of 0.0382 μm. 

 



 

To verify the repeatability of the tapering system, 20 micro/nanofibers with diameters 

below 1 μm were successfully drawn using identical parameters. Their waist diameter 

distribution is shown in Fig. S3. These fibers were drawn over two days with a success 

rate of approximately 70%, mainly limited by the fragility of the slender fibers, which 

are prone to touching the heater during handling. The average diameter of these 20 

fibers was 0.5985 μm, with a drawing length of 53 mm and a diameter standard 

deviation of 0.0382 μm. 

 


