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Article Overview

A reflective thin-core fiber optic sensor uses light reflection from a fiber tip to detect strain, displacement, or
object presence with high sensitivity and compact design.

Working Principle

Reflective thin-core fiber optic sensors operate by transmitting light through a thin-core optical fiber and
detecting the light reflected back from a target or fiber end. In specialized designs, such as those using
core-cladding mode interference, a mismatch in core diameters at a splice point excites cladding modes, which
travel along the fiber and are partially reflected at the fiber end. The intensity of the reflected light is
modulated by strain, displacement, or surface characteristics, alowing precise measurement . Diffuse
reflective sensors detect light scattered from a target surface, enabling non-contact detection of position,
presence, or color .

Key Features

0 High Sensitivity: Thin-core fibers can achieve strain sensitivities higher than conventional Fiber Bragg
Gratings (FBGs), with good linearity and minimal thermal cross-sensitivity .

o0 Compact and Space-Saving: Flat, thin designs allow installation in limited spaces, making them suitable for
industrial and biomedical applications.

o Versatile Detection: Capable of measuring strain, displacement, object presence, or surface characteristics
depending on configuration .

0 Customizable Fiber Length: Many sensors come with flexible fiber lengths that can be cut to fit specific
installation requirements .

Applications

Reflective thin-core fiber optic sensors are widely used in:

o Structural Health Monitoring: Detecting strain and stress in bridges, buildings, and machinery .
o Industrial Automation: Non-contact detection on assembly lines, packaging, and quality control .
0 Robotics and Biomedical Devices: Compact sensors for precise motion or force measurement .
o Electronics and LCD Manufacturing: Position and presence detection in tight spaces .

Advantages Over Other Fiber Sensors

Compared to traditional FBGs or tapered fiber sensors, reflective thin-core sensors offer:
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o Higher strain sensitivity due to interference effects between core and cladding modes .

o Simpler installation in confined areas due to flat, thin form factors.

0 Reduced cross-sensitivity to temperature when designed with proper coatings and fiber geometry .
Reflective thin-core fiber optic sensors combine precision, compactness, and versatility, making them ideal for
applications where space is limited and high sensitivity is required.

Abstract We present a new fiber-optic refractive-index sensor based on a fiber modal interferometer
constituted by athin-core optical

A novel refractive index (RI) sensor based on the thin core -no core-thin core (TNT) fiber structure is
proposed. We

A fiber-optic sensor is reported for simultaneous measurement of temperature and pressure. The structureis

Optical fiber A bundle of optical fibers A TOSLINK fiber optic audio cable with red light shining in one end
and out the other An optical

Schematic configuration of the reflection-based strain fiber optic sensor based on interferometric device. Inset:
Splice between the

Abstract A reflective hybrid sensor for simultaneous measurement of refractive index (RI) and temperature is
proposed

Fiber based sensors Strain Reflection based sensors Core mismatch ispersion generates an interference
reflection spectrum

A novel fiber optic sensor has been developed using suspended core fiber (SCF) to simultaneously measure
the refractive index (RI)

Optical fiber sensors based on tapered optical fiber (TOF) structure have attracted a considerable amount of
attention

Fiber Bragg gratings are reflective structures in the core of an optical fiber with a periodic or aperiodic
perturbation of the effective

A strain fiber optic sensor is proposed and experimentally demonstrated in this letter. The sensor operates in
reflection mode, and its

Abstract We proposed a novel strain-sensitivity-enhanced optical fiber sensor with high strain sensitivity
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This paper provides a systematic introduction to the principle of FP cavity fiber optic sensors based on thin
film

Temperature interference is often inevitable for fiber-optic sensors in various practical applications. In this
article, a

A reflective fiber-optic refractive index (RI) sensor based on multimode interference (MMI) is presented and
investigated

Abstract A novel reflective refractometer based on a thin-core fiber (TCF) sandwiched between a leading
single-mode
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