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Simulation of Nerve Fiber Based on Anti-Resonant Reflecting Optical Waveguide
Marzieh Omidi', Mohammad Ismail Zibaii?, Nosrat Granpayeh!

!Telecommunication Dept., Faculty of Electrical Engineering, K. N. Toosi University of Technology, Tehran, Iran
?Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran.

Abstract- Today, due to the widespread use of optical methods in the diagnosis and treatment of neurological
diseases, it is very important to know the optical properties of nerve tissue and nerve cells. The use of light
sources in these methods raises major challenges in how the beam propagates in the nerve fiber, which is a
suitable substrate for neural signaling. Studies show that beam propagation is possible from both the axon and
the myelin sheath. In this paper, according to the profile of nerve fiber refractive index and its similarity to fiber
with a low refractive index core than the clad, the behavior of nerve fiber based on anti-resonant reflecting
optical waveguide structure in different conditions are investigated. Light coupling to these two areas is shown
by introducing axon and myelin sheath as a waveguide.
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1 Anti-resonant reflecting optical 2 Depressed core fiber: DCF 4 Refractive index profile
waveguide: ARROW 3 Total internal reflection: TIR 5 Finite Integration Technique: FIT
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