What is a gallium arsenide fiber optic
temperature sensor

Article Overview

Gallium Arsenide (GaAs) fiber optic temperature sensors provide precise, non-
invasive temperature measurements in environments where traditional electrical
sensors fail due to electromagnetic interference or extreme conditions.

Principle of Operation

GaAs fiber optic temperature sensors operate based on the temperature-dependent
bandgap of the GaAs semiconductor crystal. The GaAs crystal, mounted at the tip of
an optical fiber, is transparent to light above its bandgap wavelength and absorbs
light below it. As temperature changes, the bandgap shifts, causing a wavelength
shift of approximately 0.4 nm per Kelvin. Light injected into the fiber interacts with
the GaAs crystal, and the reflected light is analyzed by a spectrometer to determine
the precise temperature .

Advantages

* Electromagnetic Immunity: Being fully non-metallic and dielectric, GaAs fiber optic
sensors are immune to RF, EMI, NMR, and microwave radiation, making them ideal for
high-voltage, MRI, or industrial environments .
* High Temperature Capability: They can operate reliably in extreme temperatures
where conventional sensors like thermocouples or RTDs may fail .
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Article Content
Microsoft Word

The fiber optic temperature sensor is made of a miniature GaAs crystal bonded to the
tip of an optical fiber. Light injected from the signal conditioner into the optical fiber
is delivered to the GaAs crystal.

Fiber optic sensors

Our fiber optic sensors use a Gallium Arsenide (GaAs) crystal at the fiber tip, making
them ideal for highly accurate temperature measurements in environments

GaAs Wafers in Temperature Measurement Applications

GaAs Wafers in Temperature Measurement Applications Gallium Arsenide (GaAs), as
a llI-V group direct bandgap compound semiconductor, has unique spectral response
characteristics

Fiber Optic Temperature Sensors: Types, Working & Applications

Fiber optic temperature sensors offer superior performance compared to these
techniques, thanks to their numerous benefits. This makes them suitable for use in
space applications and hazardous

Fiber-optical thermometer explained

One type of fibre optic temperature probe consists of a gallium arsenide (GaAs)
semiconductor crystal that is mounted on the end of an optical fibre. The probe is
completely non-metallic.

In-Depth Overview of Fiber Optic Temperature Sensors

A fiber optic temperature sensor is a temperature measurement device that uses
optical fibers as the sensing medium. Unlike traditional electrical temperature
sensors (e.g., thermocouples, RTDs), fiber

Field proven high accuracy probe for general purpose temperature ...

NEOPTIX T1 Fiber Optic Temperature Probe The Neoptix technology is based on a well-
known and reproducible semiconductor phenomenon: the band-gap variation in the
absorption spectrum of

Engineering:Fiber-optical thermometer

Structure new One type of fibre optic temperature probe consists of a gallium
arsenide (GaAs) semiconductor crystal that is mounted on the end of an optical

Optical Fiber Sensors for High-Temperature Monitoring: A Review

© 2026 Bucket-List Optical Measurement & Testing Group - All rights reserved



Page 3/5

High-temperature measurements above 1000 °C are critical in harsh environments
such as aerospace, metallurgy, fossil fuel, and power production. Fiber-optic high-
temperature sensors are gradually

Low cost multi-channels Gallium Arsenide absorption-based fiber optic ...

Abstract This paper proposed a solution about low cost multi-channels Gallium
Arsenide (GaAs) absorption-based fiber optic temperature sensing system, which can
get specific channel

Optical Fiber Based Temperature Sensors: A Review

Summary of various optical fiber-based temperature sensors. Experimental setup for
a temperature sensor based on an FLM.

How does a fiber optic temperature sensor work?

The Role of Gallium Arsenide Crystals The key to many fiber optic temperature
sensors lies in the behavior of gallium arsenide crystal semiconductors. These
crystals have unique optical

FOTEMP TS Series Fiber Optic Temperature Probes (google)

The TS series fiber optic temperature probes are true absolute temperature sensors
consisting of a gallium arsenide (GaAs) crystal that is mounted on the end of an
optical fiber. The block diagram

Demodulation Method for GaAs Fiber-Optic Temperature Sensing

This article presents a demodulation method for GaAs fiber-optic temperature
sensing utilizing reference filters. The method employs a long-pass filter (LPF)
waveform as the baseline reference waveform in

Fiber Optic Temperature System

Gallium-Arsenide based (GaAs) fiber optic temperature sensors offer an inherent
absolute, high precision temperature measurement in the most difficult
environments. Their entirely non-metallic

FOTEMP Series Signal Conditioners

The TS series fiber optic temperature probes are true absolute temperature sensors
consisting of a gallium arsenide (GaAs) crystal that is mounted on the end of an
optical fiber.

Using optical fibers for temperature measurement, Part 2: Principles

This section will look at two ways in which optical fibers and associated components
can be used for temperature measurement.

Which is better, gallium arsenide fiber optic temperature sensor or ...
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Gallium arsenide fiber optic temperature sensor utilizes the optical properties of
gallium arsenide material to respond to temperature changes. Its main working
principle is to measure the

What Are GaAs Fiber Optic Temperature Sensors? Types Compared

What exactly is a GaAs sensor? A GaAs (Gallium Arsenide) fiber optic temperature
sensor utilizes the temperature-dependent properties of Gallium Arsenide
semiconductor material to

Neoptix Fiber Optic Temperature Sensor

The Neoptix T1 probe is a fiber optic temperature probe based on gallium arsenide
technology. It offers high accuracy temperature measurements from -270°C to
+250°C without drift or need for

Optical Temperature Sensors - fiber Bragg gratings, point sensors ...

Bandgap-based sensors (also called semiconductor absorption sensors) employ a
small semiconductor crystal (e.g., gallium arsenide, GaAs) at the fiber tip. The band
gap energy and thus the optical

Fiber Optic Temperature Sensors: Operation & Applications

Find out more about fiber optic temperature sensors, their principle of operation &
how they are applied in industrial temperature measurement.

LumaSense Technologies, Inc., An Advanced Energy Company

Details LumaSense Technologies' OTG-T fiber optic temperature sensor offers the
highest reliability and robustness in the industry. It uses the well proven technique
based on the temperature-dependen tt

Fiber-Optic Temperature Sensors with Chalcogenide Glass

Abstract Fiber-optic temperature sensors (FOTSs) are competitive in cases where it is
necessary to provide stable operation in harsh operating conditions—strong
electromagnetic fields,

Fiber-Optic Temperature Measurement

Fiber-optic temperature sensors are based on the light absorption/ transmission
properties of gallium arsenide (GaAs). The effects of temperature variations on this
semiconducting crystal are well known

What are Fiber Optic Temperature Sensors and their Uses?

Gallium Arsenide (GaAs): The fiber optic sensor tips are designed using gallium
arsenide crystals. Instead of relying on decay time, GaAs sensing technology utilizes
bandgap properties for

Fiber Optic Temperature Sensors for High-Voltage Monitoring
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Our temperature sensors are designed with Gallium Arsenide (GaAs) crystals as their
fiber tip. They measure temperature fluctuations through shifts in their absorption
spectrum. As the temperature

Fiber Optic Temperature Module

The SE-604 Fiber Optic Hotspot Module has a temperature sensitive phosphorescent
sensor attached to the fiber optic cable. Pulses of light
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