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Abstract v View references (39)

A double series configuration of a microresonator is proposed to measure the amount of corrosion on iron metal. A
numerical computation has been performed for analyzing the sensing operation in which the metal is attached to the
waveguide as a top cladding material. The transparency peak profile and transfer function of the output transmission
spectrum is obtained using a signal flow graph method and Mason's rule. The output spectrum of the microresonator
shows that the linear free spectral range (FSR) changes as the iron begins to oxidize, which affects the cladding index
of the sensing system. The FSR changes with respect to the amount of corrosion present in iron metal. In addition, the
microresonator is able to distinguish two different types of corrosion, which are hematite and magnetite. The
sensitivities of the practical application design are obtained as 22.62 nm/RIU for magnetite and 7.17 nm/RIU for
hematite detection. The FSR analysis is an alternative approach in all-optical sensing to wavelength shift. It is
promising for applications in additional high-sensitivity all-optical corrosion sensors. © 2020 Society of Photo-Optical
Instrumentation Engineers (SPIE).

SciVal Topic Prominence ©®
Topic:  Microring Resonator | Solitons | Kerr Effects
Prominence percentile:  78.278 ®

Chemistry database information @

Substances

I‘7I

magnetite

Create account

Sign in

Metrics ® View all metrics >

X

PlumX Metrics v

Usage, Captures, Mentions,
Social Media and Citations

beyond Scopus.

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Set citation alert >

Related documents

Optical fiber corrosion sensor
based on laser light reflection

Wang, Y., Huang, H.

(2011) Smart Materials and
Structures

An optical fiber corrosion sensor
based on laser light reflection

Shenoy, M., Huang, H.
(2010) Proceedings of SPIE - The

International Society for Optical
Engineering

Double critical coupled ring
resonator-based add—drop filters

Bahadoran, M. , Amiri, I.S.
(2019) Journal of Theoretical and
Applied Physics

View all related documents based
on references

Find more related documents in
Scopus based on:

Authors > Keywords »


https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Free+spectral+range+analysis+of+double+series+microresonator&st2=&sid=d8501fff9dc3152d2e498d0c396c644d&sot=b&sdt=b&sl=67&s=TITLE%28Free+spectral+range+analysis+of+double+series+microresonator%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1117%2f1.OE.59.1.017106&locationID=1&categoryID=4&eid=2-s2.0-85079330954&issn=00913286&linkType=TemplateLinking&year=2020&zone=outwardlinks&origin=recordpage&dig=ec511a6f77e11d599a9b8cffe8adf607&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1117%2f1.OE.59.1.017106&locationID=1&categoryID=4&eid=2-s2.0-85079330954&issn=00913286&linkType=ViewAtPublisher&year=2020&origin=recordpage&dig=38ec46204a205d7719849e7244e606ff&recordRank=
https://www.scopus.com/sourceid/12316?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=56278284500&amp;eid=2-s2.0-85079330954
mailto:fakhrurrazi@iium.edu.my
https://www.scopus.com/authid/detail.uri?authorId=37072904400&amp;eid=2-s2.0-85079330954
mailto:azam.mohd88@gmail.com
https://www.scopus.com/authid/detail.uri?authorId=57206413608&amp;eid=2-s2.0-85079330954
mailto:mhazimin@iium.edu.my
https://www.scopus.com/authid/detail.uri?authorId=55356698200&amp;eid=2-s2.0-85079330954
mailto:suzairidaud@utm.my
https://www.scopus.com/authid/detail.uri?authorId=56669465600&amp;eid=2-s2.0-85079330954
mailto:snajmee@usm.my
https://www.scopus.com/authid/detail.uri?authorId=57054176200&amp;eid=2-s2.0-85079330954
mailto:jalilali@utm.my
https://www.reaxys.com/?origin=Scopus
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85079330954&theme=plum-scopus-theme
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-79961086489&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Free+spectral+range+analysis+of+double+series+microresonator&st2=&sid=d8501fff9dc3152d2e498d0c396c644d&sot=b&sdt=b&sl=67&s=TITLE%28Free+spectral+range+analysis+of+double+series+microresonator%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57200053729&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35778246600&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-77953500561&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Free+spectral+range+analysis+of+double+series+microresonator&st2=&sid=d8501fff9dc3152d2e498d0c396c644d&sot=b&sdt=b&sl=67&s=TITLE%28Free+spectral+range+analysis+of+double+series+microresonator%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=36149720300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35778246600&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85071002475&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Free+spectral+range+analysis+of+double+series+microresonator&st2=&sid=d8501fff9dc3152d2e498d0c396c644d&sot=b&sdt=b&sl=67&s=TITLE%28Free+spectral+range+analysis+of+double+series+microresonator%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=36657074300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=15727199700&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85079330954&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85079330954&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85079330954&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/record/iium.edu.my
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www.scopus.com/sources.uri?zone=TopNavBar&origin=recordpage
https://www.scopus.com/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home
https://www.scopus.com/signin.uri?&origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar
https://www.scopus.com/signin.uri?origin=recordpage&zone=TopNavBar

Author keywords
(all—optical) Ccorrosion sensor) (double—series) (microresonator) (refractive index)

Indexed keywords

Engineering (CIadding (coating)) (Hematite) (Magnetite) (Metal analysis) (Refractive index)

controlled terms: (Resonators) (Signal flow graphs)

Engineering (AII optical) (Corrosion sensor) (Double series) (Free spectral range) (Micro resonators}
uncontrolled terms

(Numerical computations) (Output transmission) (Types of corrosions)

Engineering main

heading:

Funding details

Funding sponsor Funding number Acronym

International Islamic University Malaysia IIUM

RIGS 16-314-0478

Funding text

This work was supported by Department of Physics, International Islamic University Malaysia, Malaysia and Research
Management Centre International Islamic University Malaysia through Research Initiative Grant Scheme (RIGS 16-
314-0478). This manuscript has not been published and is not under consideration for publication elsewhere. The

authors declare that they have no competing interests.

ISSN: 00913286 DOI: 10.1117/1.0E.59.1.017106
CODEN: OPEGA Document Type: Article
Source Type: Journal Publisher: SPIE

Original language: English

References (39) View in search results format >

1 Al Export (S Print X E-mail [ Saveto PDF  Create bibliography

1 Berke, N., Bentur, A., Diamond, S.
(2014) Steel Corrosion in Concrete: Fundamentals and Civil Engineering Practice. Cited 5 times.
CRC Press, Boca Raton, Florida

[ 2 Kirkland, N.T,, Lespagnol, J., Birbilis, N., Staiger, M.P.
A survey of bio-corrosion rates of magnesium alloys

(2010) Corrosion Science, 52 (2), pp. 287-291. Cited 328 times.
doi: 10.1016/j.corsci.2009.09.033

View at Publisher


https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=c8663d5dd09e60dbf4c8b7988de63209&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85079330954%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85079330954
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85079330954&refeid=2-s2.0-85058781337&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-72649097379&origin=reflist&sort=plf-f&src=s&st1=Free+spectral+range+analysis+of+double+series+microresonator&st2=&sid=d8501fff9dc3152d2e498d0c396c644d&sot=b&sdt=b&sl=67&s=TITLE%28Free+spectral+range+analysis+of+double+series+microresonator%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85079330954&refeid=2-s2.0-72649097379&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.corsci.2009.09.033&locationID=3&categoryID=4&eid=2-s2.0-72649097379&issn=0010938X&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=10e93aa84d01b279a3f088938ee8dbc5&recordRank=

