Principle of Fiber Optic Temperature
Sensing Device

Al Overview

Fiber optic temperature sensors measure temperature by detecting changes in light
properties as it passes through an optical fiber, using materials or structures whose
optical characteristics vary with temperature.

Working Principle

Fiber optic temperature sensors operate by transmitting light through an optical fiber
to a sensing element, which changes its optical properties in response to temperature
variations. These changes are then detected and converted into a temperature
reading. The key mechanisms include:

* Semiconductor Bandgap Shift: Sensors using materials like gallium arsenide (GaAs)
rely on the temperature-dependent shrinkage of the semiconductor bandgap. As
temperature increases, the absorption edge of the material shifts, modulating the
intensity or wavelength of light reflected back through the fiber. A spectrometer
measures this shift to calculate temperature accurately .

* Fiber Bragg Grating (FBG): FBG sensors have periodic variations in the refractive
index along the fiber. Temperature changes cause expansion or contraction of the
fiber, shifting the wavelength of reflected light. This shift is proportional to the
temperature change, allowing precise measurement .

* Raman and Stokes/Anti-Stokes Scattering: Distributed temperature sensing (DTS)
systems use Ra scattering, where the |nten5|ty rat|o of k
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When we observe the fiber optic temperature sensor working principle, we see that
thermal expansion changes the grating period,

May 23, 2026
Comprehensive Guide to Fiber Optic Temperature Sensors[] Working ...

This article provides a detailed guide to fiber optic temperature sensors, covering
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For more information, pricing, or custom solutions, please contact us:

Website: https://ntmmgroup.co.za

Email: sales@ntmmgroup.co.za

Phone: +27 82 471 2596

Address: Unit 7, Optic Park, 24 High-Tech Lane, Century City, Cape Town,
7441, South Africa

This document is for informational purposes only. Specifications subject to
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