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NA: Numerical Aperture.

ppm: Part Per Million.

FBG: Fiber Bragg Grating.

SPR: Surface Plasmon Resonance.
SPW: Surface Plasmon Wave.
TM: Transverse Magnetic.

THF: Tetrahydrofuran.

FD-BPM: Finite Difference Beam Propagation Method.

AFM: Atomic Force Microscope.
DI: Delonized

SC: Structured Connector.
FC: Fixed Connection.
ST: Straight Tip.
MU:Miniature Unit.

LU: Lucent Connector.
pUm: Micro Meter.

nm: Nano Meter.

pm: Pico Meter.

dB: Decibel.

eV: Electron Volt.
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Abstract

Design and fabrication of a gas sensor based on fiber-optic structure

Sara Sharifpour Boushehri

The cladding layer of a single mode fiber-optic is removed using wet chemical etching
technique. The amorphous layers of SnO; are deposited on the core of the fiber-optic and
soda lime glasses using electron beam evaporation technique. The chamber pressure was
about 4x10° Torr and the substrates were kept at room temperature. The SnO- layers were
uniform, yellow in color and the grain size was about 20 nm. The samples on the soda lime
glasses are annealed at 150, 300 and 400 °C. By increasing the annealing temperature, the
roughness and the grain size are increased and the sensitivity to ethanol vapor is decreased.
Hence, the not annealed SnO; is chosen as a sensing layer of fiber-optic sensor. The fiber-
optic sensor response to methanol, ethanol, 1-propanol and 1- butanol vapors are
investigated. The results show that the fiber-optic sensor has the most sensitivity to 1-
propanol vapor and the fastest response to methanol and ethanol vapor. Also, the
repeatability of the sensor response was checked. During four consecutive experiment the
sensor has almost the same behavior. The sensor structure, sensitivity and power loss was
simulationed using OPtiBPM software. The results show that the structure with remaining

cladding thickness between 0.5 and 1 pm is the optimized structure.

Key words: Sensor, Fiber-optic sensor, Tin oxide, Methanol, Ethanol, Propanol, Butanol.
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Fiber Cladding- 125 um Fiber Core
9.50.62.5.. um
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Cable Jacket // / Primary Coating
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Strain Relief
(aramide varn)
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