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Abstract

This study investigates the influence of deposition methods on the laser performance of Erbium-
doped fiber lasers (EDFL). Two deposition methods, namely the drop-casting and airbrush-sprayed
techniques, were employed. The reduced graphene oxide/magnesium oxide (rGO/MgO) composite
applied using drop-casting on arc-shaped fiber shows a higher modulation depth of 3.27 %,
surpassing the 2.12 % achieved by the airbrush-sprayed version. Both composites' structures ensure
high thermal stability, allowing for continuous operation for 5 hours without performance
degradation. The generation of mode-locking in the EDFL occurred when the incident light
interacted with the rGO/MgO composite through the evanescent wave, reaching the threshold pump
power of 389.69 mW. Integrating the saturable absorber (SA) in the cavity and adjusting the
polarization controller (PC) enables stable pulse generation with a pulse duration of 0.91 ps for drop-
casted arc-shape fiber and 1.32 ps for sprayed arc-shape fiber with a fundamental frequency of 18.10

MHz. The difference in modulation depth and laser performance is due to the condensed deposition
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achieved using drop-casting, resulting in improved interaction between light and matter and better
saturable absorption properties. The results of this research provide a compelling alternative for
ultrafast fiber lasers that are both compact and efficient, and they have the potential to be utilized in

high-speed optical communication as well as medicinal imaging technologies. © 2025 Elsevier B.V.

Author keywords

Drop-casting technique; Mode-locking; Reduced graphene oxide/Magnesium oxide; Saturable

absorber; Spraying technique

Indexed keywords
Engineering controlled terms

Incident light; Mode-locked fiber lasers; Optical pumping; Saturable absorbers

Engineering uncontrolled terms
Casting techniques; Deposition methods; Drop casting; Drop-casting technique; Erbium-doped
fiber lasers; Laser performance; Modelocking; Reduced graphene oxide/magnesium oxide;

Reduced graphene oxides; Spraying techniques

Engineering main heading

Ultrashort pulses

Funding details

Details about financial support for research, including funding sources and grant numbers as

provided in academic publications.

Funding sponsor Funding number Acronym

Ministry of Higher Education, Malaysia PRC-2022 MOHE
See opportunities by MOHE A

Universiti Malaya ITIRG0O01C-2023, BKS002-2023 UM
See opportunities by UM A

Funding text
This work was funded by the Ministry of Higher Education, Malaysia [PRC-2022] and Universiti
Malaya [IIRG001C-2023 and BKS002-2023].


https://www.fundinginstitutional.com/funders/501100003093
https://www.fundinginstitutional.com/funders/501100004386

Corresponding authors

Corresponding H. Ahmad

author

Affiliation Photonics Research Centre, Universiti Malaya, Kuala Lumpur, 50603,
Malaysia

Email address harith@um.edu.my

© Copyright 2025 Elsevier B.V,, All rights reserved.

Abstract

Author keywords
Indexed keywords
Funding details

Corresponding authors

About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters
Language

HAZEMmZ &=~ 5
BEBIRFIRA
BRZEPURA

MpoCcMOTp BEPCUN HA PYCCKOM S3bIKe


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

Customer Service

Help
Tutorials

Contact us

ELSEVIER

Terms and conditions 7 Privacy policy 2 Cookies settings

All content on this site: Copyright (©) 2025 Elsevier B.V. 7, its licensors, and
contributors. All rights are reserved, including those for text and data mining,
Al training, and similar technologies. For all open access content, the relevant

licensing terms apply.

& RELX™


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/

