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Abstract

We use double-slit interferometry system consisting of two distance
adjustable single-mode fibers to conduct liquid refractive index sensing.
First, we split the red helium-neon laser beam into two beams and couple
them into two single-mode fibers individually, then align the ends of the
two fibers horizontally side by side, and let the diffracted beams output
from the ends of the two fibers project together on the cardboard screen,
use a web camera to shoot and observe the change of the interference
fringes produced by superposition of the double beams with the adjustment
of the fiber separation. Then we use the Tracker program to analyze the
fringe separation, rotation angle and bending radius, and verify whether it
is consistent with the theoretical predictions. We use a three-axis
translation stage to move the end of one of the fibers to adjust and control
the relative position of the two slits (fiber core), and monitor from top to
bottom with a digital microscope. We make the horizontal left and right
displacement, vertical up and down displacement, and horizontal front and
behind displacement of the fiber, respectively. We can observe as distance
of horizontal left and right displacement of fibers increases, the fringes
separation will decrease. As the distance of vertical up and down
displacement of fibers increases, the rotation angle of the fringes will
increase and the fringe separation will decrease. As the distance of
horizontal front and behind displacement of fibers increases, the bending
radius of the fringes at the same position will decrease. In addition, we also
used computer programs to simulate the changing trend of interference

fringes when moving the fiber, and the analysis results were approximately



consistent with theoretical predictions and experimental measurements.
Next, we added a circular vial near the end of the optical fibers, and
injected aqueous solutions of different refractive indices into it. By
observing the change in the separation of the interference fringes, we
sensed the refractive index of the liquid. We found as the refractive index
of the aqueous solution to be measured increases, the separation of the
interference fringes will also become larger, and if distance of horizontal
left and right displacement of fibers increases, sensing sensitivity can be
improved. In addition, we also found that using a circular container with a
smaller outer diameter for the aqueous solution to be measured can

promote the normalized sensitivity of refractive index sensing.

Keywords: Single-Mode Fiber; Double-Slit Interference; Fringe

Separation; Refractive Index Sensing
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