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Fiber Optic Interferometric Refractive
Index Sensor

Article Overview
Fiber optic interferometer sensors detect refractive index changes with high
sensitivity using interference patterns in compact fiber-based structures.

Overview

Fiber optic interferometer refractive index (RI) sensors exploit the principle of light
interference to measure small changes in the refractive index of a surrounding
medium. These sensors are highly compact, immune to electromagnetic interference,
and capable of high-precision measurements, making them suitable for chemical,
biological, and environmental sensing applications . The basic concept involves
splitting light into two paths, where at least one path interacts with the sample, and
then recombining the light to produce an interference pattern that shifts according to
the RI change .

Types of Interferometers
• Fabry-Perot Interferometers (FPI) FPIs consist of two parallel reflecting surfaces
forming a cavity. They can be intrinsic, with reflectors inside the fiber, or extrinsic,
with an external cavity. The interference phase is sensitive to the optical path length,
which changes with the refractive index of the medium in the cavity. FPIs are widely
used due to their high sensitivity, small size, and linear response .
• Mach-Zehnder Interferometers (MZI) MZIs split light into two separate arms, one of
which interacts with the sample. The recombined light produces interference fringes
that shift with RI changes. MZIs are versatile and can be implemented using standard
fibers, photonic crystal fibers, or fiber tapers .
• Michelson Interferometers Similar to MZIs, Michelson interferometers reflect light
back from two arms, creating interference. They are compact and suitable for high-
resolution RI measurements, often integrated with fiber gratings or microcavities .
• Sagnac Interferometers Sagnac interferometers use a loop configuration where
counter-propagating light beams interfere. They are highly stable and can be
cascaded with long-period fiber gratings for enhanced sensitivity .

Design Considerations

• Arm Length and Overlap: The sensitivity depends on the length of the sensing arm
and the fraction of light interacting with the sample. Longer interaction lengths and
higher overlap improve the figure of merit ....
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Jul 18, 2026

Microwave-photonic optical fiber interferometers for refractive index ...

Inspired by the optical Vernier effect, the so-called MWP Vernier effect was proposed
very recently and has been

Feb 13, 2026

LSTM-assisted optical fiber interferometric sensing: breaking the ...

The proposed LSTM-assisted interferometer opens new possibilities for high-
sensitivity, wide-dynamic-range optical

May 20, 2026

Intensity modulated refractive index sensor based on optical fiber ...

Abstract We demonstrated a refractive index (RI) sensor based on optical fiber
Michelson interferometer (MI), which

May 04, 2026

Optical fiber dual-parameter sensors based on different kinds of ...

This review discusses the development of refractive index and temperature dual-
parameter fiber sensors based on

Dec 09, 2025

All in-fiber Fabry–Pérot interferometer sensor towards refractive index ...

• The liquid channel within microstructured optical fiber offers an ideal platform for
liquid analysis with low sample

Feb 07, 2026

Optical Fiber Refractive Index Sensor

Optical sensing is an emerging field that may replace electronic sensing, in the same
way that electronic sensing has replaced

Oct 24, 2025

Interferometric Fiber Optic Sensors

Fiber optic interferometers to sense various physical parameters including
temperature, strain, pressure, and

Oct 17, 2025
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Michelson interferometer-based fiber-optic sensing of liquid refractive ...

A fiber-optic sensor for liquid refractive index measurement based on a Michelson
interferometer is described. The

Aug 31, 2025

Optical Fiber FP Sensor for Simultaneous Measurement of Refractive ...

In this work, a dual refractive index and temperature sensor based on an
interferometric system and on the empirical

Oct 22, 2025

An Interferometric Dual Microfiber Refractive Index Sensor via

Abstract: We propose and demonstrate a dual microfiber (DMF) interferometric
sensor here. The DMF can be

Jan 18, 2026

Smartphone-based optical fiber sensor for refractive index sensing ...

Portable refractive index sensing utilizes the smartphone''s LED flashlight and
camera, making the sensor, low-cost,

Dec 21, 2025

Temperature-insensitive fiber-optic refractive index sensor based on ...

A compact and high-resolution fiber-optic refractive index (RI) sensor based on a
microwave photonic filter (MPF) is proposed and

Oct 17, 2025

In-Fiber Interferometric-Based Sensors: Overview and Recent Advances

This article is a comprehensive overview of the different types of in-fiber
interferometric sensors that presents and

Sep 19, 2025

Fiber Optic Sensor for Simultaneous Measurement of Refractive Index

Based on the IECFPI configuration, a crosstalk-free fiber optic sensor for simultaneous
measurement of refractive

Feb 20, 2026

Optical fiber dual-parameter sensors based on different kinds of ...

In this review, the refractive index (RI) and temperature dual-parameter sensors
based on optical fiber interferometers
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Apr 03, 2026

In-Fiber Interferometric-Based Sensors: Overview and Recent Advances

In-fiber interferometric-based sensors are a rapidly growing field, as these sensors
exhibit many desirable

Nov 01, 2025

Multiplexed optical fiber tip refractive index sensor interrogated by ...

A multiplexed and spatially-resolved optical fiber tip sensor is proposed and
demonstrated for multi-point refractive

Dec 03, 2025

High-Sensitivity Wide-Range Refractive Index Fiber-Optic Sensor

We designed a high-sensitivity fiber-optic refractive index (RI) sensor based on HVE.
The sensor consists of two open

Oct 08, 2025

Interferometric Fiber Optic Sensor

Based on the distinct intrinsic scattering spectrum of each fiber, this new
development in fiber-optic sensing technology allows one to

Apr 30, 2026

Temperature-compensated fiber-optic Fabry–Perot interferometric gas ...

Abstract A temperature-compensated Fabry–Perot (FP) interferometric gas refractive-
index (RI) sensor, fabricated by

Nov 10, 2025

Diamond-Based Fiber-Optic Fabry–Perot Interferometer with ...

The majority of Fabry–Perot interferometer (FPI) tip refractive index (RI) sensors
utilize silica optical fiber as the cavity

Nov 03, 2025

Fiber optic refractive index sensing using an inline dual semi ...

In this work, we present a fiber optic refractive index (RI) sensor based on a dual
inline semi-distributed interferometer

Sep 04, 2025

Mid-infrared refractive index sensor with high sensitivity and wide ...
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Abstract In this paper, a section of tellurite no-core optical fiber (NCF) is compactly
sandwiched between two segments

Oct 28, 2025

Comprehensive and Analytical Review on Optical Fiber Refractive Index ...

This paper provides a comprehensive review of optical fiber refractive index sensors,
discussing their principles, advancements, and

Feb 06, 2026

Optical Fiber Refractive Index Sensor With Low Detection Limit and ...

A refractive index (RI) fiber sensor with low detection limit but large dynamic range is
proposed and demonstrated

Mar 27, 2026

Real-Time Measurement of Refractive Index Using 3D-Printed ...

This work describes a 3D-printed optofluidic fiber sensor to measure refractive index
in real time, combining a

Sep 04, 2025

A Sensing Peak Identification Method for Fiber Extrinsic Fabry ...

A novel sensing peak identification method for high accuracy refractive index (RI)
sensing is proposed. The

Mar 13, 2026

In-fiber interferometry sensors for refractive index

In this review, we examine and compare over 400 fiber optic interferometers as well
as more

May 24, 2026

High sensitivity refractive index sensors with different no-core fiber ...

Refractive index (RI) monitoring is crucial in numerous fields, including biochemical
analysis, medical diagnostics, gas
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