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Magnetic Ring Fiber Optic Sensor

Article Overview
A magnetic ring fiber optic sensor detects magnetic fields by combining a ring-
shaped optical fiber with a magnetic fluid, where changes in the magnetic field alter
the optical properties of the fiber, enabling high-sensitivity measurement.

Structure and Working Mechanism

The sensor consists of a ring-shaped optical fiber, typically fabricated by bending a
single-mode fiber (SMF) into a loop. This ring shape induces stress-optic effects,
which modify the refractive index distribution across the fiber cross-section. The inner
part of the bent fiber experiences a decrease in refractive index, while the outer part
increases, affecting the propagation of guided light modes along the fiber . The fiber
is coated with a nanostructured magnetic fluid (MF). The magnetic fluid exhibits
magneto-optical properties, meaning its optical characteristics, such as refractive
index and light absorption, change in response to an external magnetic field. When a
magnetic field is applied, the nanostructure of the fluid aligns or reorients, producing
magneto-tropic anisotropy, which modulates the intensity and orientation of light
traveling through the fiber .

Sensing Principle

The sensor operates on intensity demodulation. As the magnetic field varies, the
interaction between the guided light in the ring fiber and the magnetic fluid causes
measurable changes in light intensity. These changes are detected and correlated
with the magnitude and direction of the magnetic field, allowing the sensor to
perform 2D vector magnetic sensing. The ring-shaped fiber enhances the evanesce...
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Aug 22, 2025

Fiber Optic Magnetic Field Sensor Based on Magnetic Nanoparticle ...

A magnetic-field sensor based on the magnetic-field-induced nanoparticle assembly
effect in microcapillary

Jul 19, 2026

Fiber optic magnetic field sensor based on a magnetic

A magnetic field sensing system based on a phase-shift fiber loop ring-down (FLRD)

Sep 12, 2025

Applications of magneto-strictive, magneto-optical, magnetic fluid ...

The optical fiber magnetic field sensor based on the MO material is the same as the
optical fiber current sensor, which

Mar 01, 2026

Magnetic Field Sensing System Based on 1550 nm Ring Fiber Laser

Optical fiber magnetic field sensor plays an important role in fiber sensing field. This
paper proposed a magnetic field sensing system

Dec 07, 2025

(PDF) Optical Fiber Cladding Ring Magnetic Field Sensor

A magnetic field sensor utilizing a ferrofluid encapsulated fiber with a ring resonance
coupling to and from the cladding

Jan 25, 2026

FIBER OPTIC MAGNETIC SENSORS

Magnetostrictive fiber optic magnetic sensors employ a fiber interferometer to
measure the magnetic field-dependent

May 27, 2026

Optical Fiber Magnetic Field Sensors Based on 3 × 3 Coupler and Iron ...

Optical fiber interferometric magnetic field sensors based on magnetostrictive effects
have several advantages, e.g.,

Mar 09, 2026
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Beyond the Spectrum: Specialty Optical Fibers in Magnetic ...

This chapter explores the advancements in magnetic field sensors based on optical
fibers and advanced multi

Mar 22, 2026

A high-sensitivity optical fiber magnetic field sensor based on ...

As the length of the optical fiber in the sensing unit increases, the effective length
affected by magnetostriction also

Aug 08, 2025

Fiber structures and material science in optical fiber magnetic field ...

The applications of optical fiber magnetic field sensors as current sensors,
geomagnetic monitoring, and quasi

Feb 04, 2026

A high-sensitivity magnetic field sensor using spindly optical fiber ...

In this paper, a high-sensitivity magnetic field sensor is proposed. The sensor consists
of a spindly optical fiber taper

Mar 17, 2026

Recent advances and applications on fiber-optic scalar and vector ...

This review provides a comprehensive overview of magneto-sensitive coating
material-based interfacing technologies,

Sep 25, 2025

(PDF) 2D-Vector Magnetic Sensing Based on Ring-Shaped Fiber-Optic ...

Abstract and Figures In this work, a novel fiber-optic sensor for 2D magnetic sensing
is explored based on

Aug 27, 2025

A high-sensitivity optical fiber magnetic field sensor based on ...

Compared to conventional magnetic field sensors, optical fiber magnetic field sensors
are impervious to

Jan 18, 2026

Optical fiber weak magnetic sensing system based on strip-ring

Meanwhile, the fiber optic magnetic field sensor has become an ideal choice for weak
magnetic signal detection due to
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Jun 13, 2026

High-sensitivity and directional-identification fiber magnetic field ...

Abstract A highly sensitive fiber magnetic field sensor with directional identification
utilizing multi-longitudinal-mode fiber

Jan 07, 2026

High-resolution optical fiber ring magnetic field sensor

The high-resolution measurement of magnetic field is of great significance in
scientific research and production. Here

Mar 28, 2026

A Novel Fiber Optic Ring Cavity Oscillating DC Magnetic Field

In recent years, new application requirements for magnetic field sensing technology
have been proposed, such as high accuracy,

Jun 30, 2026

(PDF) 2D-Vector Magnetic Sensing Based on Ring-Shaped Fiber

In this work, a novel fiber-optic sensor for 2D magnetic sensing is explored based on
nanostructured magnetic fluid.

Jan 07, 2026

Fiber-optic sensor

A fiber-optic sensor is a sensor that uses optical fiber either as the sensing element
("intrinsic sensors"), or as a means of relaying

Sep 25, 2025

Highly Sensitive Optical Fiber Sensor for Magnetic Field and ...

A dual-parameter fiber-optic sensor achieving synchronous detection of magnetic
field strength and ambient temperature was

Oct 13, 2025

Fiber-Optic Magnetic Field Sensing Based on Microfiber Knot ...

A kind of all-fiber magnetic field sensing structure is proposed and demonstrated
here. The sensing element includes

May 27, 2026

Optical fiber magnetic field sensor based on Fabry–Perot ...
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An air gap Fabry–Perot fiber interferometric magnetic field sensor based on
magnetostrictive effect is proposed. The

Nov 05, 2025

Fiber-optic magnetic field sensor using magnetic fluid as the cladding ...

Abstract A kind of fiber-optic magnetic field sensor is proposed. The sensing structure
is composed of

Dec 14, 2025

Optical Fiber Magnetic Field Sensors Based on 3 × 3

In this paper, two optical fiber magnetic field sensors based on iron-based amorphous

Jun 10, 2026

FIBER OPTIC MAGNETIC SENSORS

This chapter discusses the theory and operation of fiber optic magnetic sensors,
including magnetostriction-based
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