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Abstract
A temperature-dependent reflectometric sensor based on a thermally fused polymethyl methacrylate (PMMA)

polymer optical fiber (POF) is experimentally demonstrated. A localized fused region was formed by controlled

thermal processing at 350°C, producing an intrinsic reflective discontinuity within the fiber without

incorporating gratings, interferometric cavities, or external coatings. The device was characterized over the

temperature range of 30 °C–80 °C. The fused region exhibited a linear and monotonic spectral response under

both coherent laser and broadband illumination. Maximum sensitivities of 0.0626%/°C (laser interrogation) and

0.0581%/°C (broadband excitation) were obtained, with regression coefficients up to 0.99, confirming stable and

predictable thermo-optical behavior. The temperature-dependent bandgap variation, on the order of 10 eV/°C,

further confirmed consistency between intensity modulation and intrinsic material response. The correlated

evolution of reflection and bandgap energy establishes a direct link between microstructural modification and

sensing response. The results indicate that a thermally fused PMMA interface can function as a stable,

broadband reflectometric temperature sensor with simple fabrication and intrinsic structural robustness,

offering an alternative to wavelength-selective polymer fiber sensing configurations. © 2001-2012 IEEE.

Author keywords
Bandgap analysis; polymer optical fiber (POF) sensor; temperature sensor; thermally fused interface

Indexed keywords
Engineering controlled terms

Fiber optic sensors; Interfaces (materials); Interferometry; Optical fiber fabrication; Plastic optical fibers;

Reflective coatings

Engineering uncontrolled terms

Bandgap analyze; Interferometric cavity; Localised; Methacrylate polymers; Polymer optical fiber sensors;

Polymer optical fibre; Temperature dependent; Temperature range; Thermal; Thermally fused interface

Engineering main heading

Temperature sensors

Funding details
Details about financial support for research, including funding sources and grant numbers as provided in

academic publications.

-4 

International Islamic University Malaysia

See opportunities by IIUM

IIUM

Funding sponsor Funding number Acronym

https://www.fundinginstitutional.com/funders/501100007297


Funding text

Manuscript received May 13, 2026; revised [Date]; accepted [Date]. Date of publication [Date]; date of

current version [Date]. This work was supported by the IIUM Photonics and Quantum Centre,

International Islamic University Malaysia. (Corresponding author: Mohd Zamani Zulkifli.) Al Amin, Sabrina

Binti Mohd Farid, Muhammad Khudhori Mohd Yusof, Siti Nurul Fatihah Azahan, and Iskandar Bahari are

with the IIUM Photonics and Quantum Centre and the Department of Physics, Kulliyyah of Science,

International Islamic University Malaysia, 25200 Kuantan, Pahang, Malaysia.

Corresponding authors

© Copyright 2026 Elsevier B.V., All rights reserved.

Corresponding

author

M.Z. Zulkifli

Affiliation International Islamic University Malaysia, IIUM Photonics and Quantum Centre,

Pahang, Malaysia, Kuantan, 25200, Malaysia

Email address mzz@iium.edu.my

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

日本語版を表示する

Abstract

Author keywords

Indexed keywords

Funding details

Corresponding authors

https://www.elsevier.com/products/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus/content?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030


Terms and conditions Privacy policy Cookies settings

All content on this site: Copyright © 2026 Elsevier B.V. , its licensors, and

contributors. All rights are reserved, including those for text and data mining, AI

training, and similar technologies. For all open access content, the relevant

licensing terms apply.

查看简体中文版本

查看繁體中文版本

Просмотр версии на русском языке

Customer Service

Help

Tutorials

Contact us

https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
http://www.relx.com/
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/

