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Acceleration sensors based on resonant optical tunneling effect

BAI Gang'” , JIAN Aoqun'?, ZOU Lu'?
(1. MicroNano System Research Center, Taiyuan University of Technology, Taiyuan 030024, China; 2. Key Laboratory of Ad-
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Abstract: In order to design a new acceleration sensor, resonant optical tunneling effect( ROTE) structure was applied to
design the optical sensor. The key factors, such as frequency response and sensitivity performance of the sensor, were simulated
and analyzed by using COMSOL software. The experimental platform was built to verify the principle of resonant optical tunneling
effect. The results show that the sensitivity of ROTE acceleration sensor is 6. 7dB/g when acceleration is 500m/s” in the range of
100 Hz to 3000Hz. The sensor is deft, simple and has high sensitivity. The study provides a new idea and method for optical
sensor and has broad application prospects.
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Table 1 Parameters of ROTE model '’

values
parameters symbols
s polarizer p polarizer
static incident angle [ 22.5884° 22.5884°
tunneling gap d, 1.4700 1.4700
width of resonant cavity g, 10.0023  10.0790
refractive index of input and output space n 3.420 3.420
refractive index of resonant cavity n 3.420 3.420
refractive index of tunneling gap n, 1. 000 1. 000
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Fig.4 Relationship between transmittance light intensity and displacement
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Fig.5 Relationship between relative displacement and frequency
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Fig.9 Relationship between relative displacement and acceleration
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