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Abstract
Tuberculosis is an infectious disease; it caused by Mycobacterium tuberculosis. In this paper, we discuss how to use
the Routh-Hurwitz stability criterion to analyze the stability of disease free of the tuberculosis transmission model.
From this method, can be found the number of roots of the characteristic polynomial (eigenvalues) with positive real
parts is equal to the number of changes in sign of the first column of the Routh array. If all of the eigenvalues are
negative, then the model is stable. While the bifurcation method is used to analyze the stability of the endemic
equilibrium point of the tuberculosis transmission, the endemic equilibrium point is locally asymptotically stable if
reproduction number greater than one and additional parameters requirement that bifurcation met. Finally, numerical
simulations are demonstrated to verify the used method. © Published under licence by IOP Publishing Ltd.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 98.034

Indexed keywords

Engineering
controlled terms:

Bifurcation (mathematics) Eigenvalues and eigenfunctions Stability criteria

Tubes (components)

Engineering
uncontrolled terms

Asymptotically stable Bifurcation methods Characteristic polynomials Endemic equilibrium

Mycobacterium tuberculosis Reproduction numbers Routh-Hurwitz criterion

Transmission model

◅ Back to results ◅ Previous  ▻Next

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

Journal of Physics: Conference Series
Volume 1217, Issue 1, 17 June 2019, Article number 12056
8th International Seminar on New Paradigm and Innovation on Natural Sciences and Its
Application, ISNPINSA 2018; Semarang, Central Java; Indonesia; 26 September 2018 through ;
Code 148936

Mahardika, R.  Widowati  Sumanto, Y.D.

 View references (12)



Epidemic model | Global stability | Backward bifurcation



Chemistry database information 

Substances

⤢

NH 2

O

O
S

H 3C

O
H

H
O

2

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

, 
(2016) Applied Mathematical
Modelling

,  ,

(2019) Mathematical Methods in
the Applied Sciences

,  , 

(2019) Mathematical Biosciences
and Engineering

 

Find more related documents in
Scopus based on:

❓  ▻View all metrics



Set citation alert ▻

 ▻Set citation feed

Modelling effects of treatment at
home on tuberculosis
transmission dynamics

 Huo, H.-F. Zou, M.-X.

A fractional-order model with
time delay for tuberculosis with
endogenous reactivation and
exogenous reinfections

 Chinnathambi, R. Rihan, F.A.
Alsakaji, H.J.

Dynamics of tuberculosis with
fast and slow progression and
media coverage

 Zhang, Y.-D. Huo, H.-F. Xiang,
H.

View all related documents based
on references

 ▻Authors  ▻Keywords

Brought to you by  Universitas Diponegoro

 
 Search Sources Lists  ↗SciVal Create account Sign in

https://scopus.proxy.undip.ac.id/results/results.uri?sort=plf-f&src=s&st1=widowati&st2=&nlo=1&nlr=20&nls=count-f&sid=9e0b00fece25774624758fefe3c311f2&sot=anl&sdt=aut&sl=39&s=AU-ID%28%22Widowati%2c+undefined%22+8255360300%29&offset=5&origin=recordpage
https://scopus.proxy.undip.ac.id/record/display.uri?origin=recordpage&eid=2-s2.0-85077965991&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=widowati&st2=&nlo=1&nlr=20&nls=count-f&sid=9e0b00fece25774624758fefe3c311f2&sot=anl&sdt=aut&sl=39&s=AU-ID%28%22Widowati%2c+undefined%22+8255360300%29&relpos=3
https://scopus.proxy.undip.ac.id/record/display.uri?origin=recordpage&eid=2-s2.0-85073891158&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=widowati&st2=&nlo=1&nlr=20&nls=count-f&sid=9e0b00fece25774624758fefe3c311f2&sot=anl&sdt=aut&sl=39&s=AU-ID%28%22Widowati%2c+undefined%22+8255360300%29&relpos=5
https://scopus.proxy.undip.ac.id/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1742-6596%2f1217%2f1%2f012056&locationID=1&categoryID=4&eid=2-s2.0-85073892128&issn=17426588&linkType=ViewAtPublisher&year=2019&origin=recordpage&dig=8f33aab3a33e6bcb2ee6b49d83a2cee2&recordRank=
https://scopus.proxy.undip.ac.id/sourceid/130053?origin=recordpage
https://scopus.proxy.undip.ac.id/authid/detail.uri?authorId=57209074504&amp;eid=2-s2.0-85073892128
mailto:rikamahardika51@gmail.com
https://scopus.proxy.undip.ac.id/authid/detail.uri?authorId=8255360300&amp;eid=2-s2.0-85073892128
mailto:widowati_math@gmail.com
https://scopus.proxy.undip.ac.id/authid/detail.uri?authorId=57211426515&amp;eid=2-s2.0-85073892128
https://www.reaxys.com/?origin=Scopus
https://scopus.proxy.undip.ac.id/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85073892128&theme=plum-scopus-theme
https://scopus.proxy.undip.ac.id/results/rss/handler.uri?citeEid=2-s2.0-85073892128
https://scopus.proxy.undip.ac.id/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84979713778&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=widowati&st2=&nlo=1&nlr=20&nls=count-f&sid=9e0b00fece25774624758fefe3c311f2&sot=anl&sdt=aut&sl=39&s=AU-ID%28%22Widowati%2c+undefined%22+8255360300%29&relpos=0
https://scopus.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=7006032671&zone=relatedDocuments
https://scopus.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=57190392387&zone=relatedDocuments
https://scopus.proxy.undip.ac.id/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85066909956&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=widowati&st2=&nlo=1&nlr=20&nls=count-f&sid=9e0b00fece25774624758fefe3c311f2&sot=anl&sdt=aut&sl=39&s=AU-ID%28%22Widowati%2c+undefined%22+8255360300%29&relpos=1
https://scopus.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=55363534200&zone=relatedDocuments
https://scopus.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=8257451900&zone=relatedDocuments
https://scopus.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=57209223849&zone=relatedDocuments
https://scopus.proxy.undip.ac.id/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85062871955&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=widowati&st2=&nlo=1&nlr=20&nls=count-f&sid=9e0b00fece25774624758fefe3c311f2&sot=anl&sdt=aut&sl=39&s=AU-ID%28%22Widowati%2c+undefined%22+8255360300%29&relpos=2
https://scopus.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=57207769321&zone=relatedDocuments
https://scopus.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=7006032671&zone=relatedDocuments
https://scopus.proxy.undip.ac.id/authid/detail.uri?origin=recordpage&authorId=55187090400&zone=relatedDocuments
https://scopus.proxy.undip.ac.id/search/submit/mlt.uri?eid=2-s2.0-85073892128&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://scopus.proxy.undip.ac.id/search/submit/mlt.uri?eid=2-s2.0-85073892128&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://scopus.proxy.undip.ac.id/search/submit/mlt.uri?eid=2-s2.0-85073892128&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
http://digilib.undip.ac.id/
https://scopus.proxy.undip.ac.id/home.uri?zone=header&origin=recordpage
https://scopus.proxy.undip.ac.id/search/form.uri?zone=TopNavBar&origin=recordpage&display=authorLookup
https://scopus.proxy.undip.ac.id/sources.uri?zone=TopNavBar&origin=recordpage
https://scopus.proxy.undip.ac.id/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home
https://scopus.proxy.undip.ac.id/signin.uri?&origin=recordpage&zone=TopNavBar
https://scopus.proxy.undip.ac.id/signin.uri?origin=recordpage&zone=TopNavBar
https://scopus.proxy.undip.ac.id/signin.uri?origin=recordpage&zone=TopNavBar
asus
Highlight

User
Highlight

User
Highlight



Source details

Journal of Physics: Conference Series
Scopus coverage years: from 2005 to Present
Publisher: Institute of Physics Publishing
ISSN: 1742-6588 E-ISSN: 1742-6596
Subject area: Physics and Astronomy: General Physics and Astronomy

  View all documents ▻  Set document alert  Save to source list Journal Homepage

CiteScore 2018

0.51 

SJR 2018

0.221 

SNIP 2018

0.454 

CiteScore CiteScore rank & trend CiteScore presets Scopus content coverage

Calculated using data from 30 April, 2019CiteScore

*CiteScore includes all available document types  

0.51  = 

 Citation Count 2018

 Documents 2015 -
2017*

 = 

 Metrics displaying this icon are compiled according to , a collaboration between industry
and academia.

2018 

 ▻11,243 Citations

 ▻21,896 Documents

 ▻View CiteScore methodology  ▻CiteScore FAQ

Last updated on 09 April, 2020CiteScoreTracker 2019

0.59  = 
 Citation Count 2019

 Documents 2016 - 2018
 = 


Updated monthly

 ▻18,254 Citations to date

▻31,135 Documents to date

 ↗ Snowball Metrics

CiteScore rank

Category Rank Percentile

Physics and
Astronomy

 
#167/216 21st

 



General Physics
and Astronomy

 ▻View CiteScore trends

 🔗Add CiteScore to your site

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

⽇本語に切り替える
切换到简体中文

切換到繁體中文

Русский язык

Customer Service

Help

Contact us

 

Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the
.

↗Terms and conditions ↗Privacy policy 

↗Elsevier B.V 

use of cookies

 

Brought to you by  Universitas Diponegoro

 
 Search Sources Lists  ↗SciVal Create account Sign in

https://scopus.proxy.undip.ac.id/redirect/linking.uri?targetURL=http%3a%2f%2fwww.iop.org%2fEJ%2fjournal%2fconf&locationID=8&categoryID=8&eid=&issn=17426588&linkType=JournalHomePage&year=&dig=314c5a133d7d88b046b29bcb86b2397e&recordRank=
https://scopus.proxy.undip.ac.id/standard/help.uri?topic=14880
https://scopus.proxy.undip.ac.id/source/citedby.uri?sourceId=130053&docType=defined&years=2016,2017,2018&citedYear=2019
https://scopus.proxy.undip.ac.id/source/search/docType.uri?sourceId=130053&years=2016,2017,2018&docType=defined
http://www.snowballmetrics.com/
https://www.elsevier.com.proxy.undip.ac.id/online-tools/scopus
https://www.elsevier.com.proxy.undip.ac.id/online-tools/scopus/content-overview/
https://blog.scopus.com.proxy.undip.ac.id/
https://dev.elsevier.com.proxy.undip.ac.id/
https://www.elsevier.com.proxy.undip.ac.id/about/our-business/policies/privacy-principles
https://scopus.proxy.undip.ac.id/personalization/switch/Japanese.uri?origin=&zone=footer&locale=ja_JP
https://scopus.proxy.undip.ac.id/personalization/switch/Chinese.uri?origin=&zone=footer&locale=zh_CN
https://scopus.proxy.undip.ac.id/personalization/switch/Chinese.uri?origin=&zone=footer&locale=zh_TW
https://scopus.proxy.undip.ac.id/personalization/switch/Russian.uri?origin=&zone=footer&locale=ru_RU
https://scopus.proxy.undip.ac.id/standard/contactUs.uri?pageOrigin=footer
https://scopus.proxy.undip.ac.id/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com.proxy.undip.ac.id/
https://www.elsevier.com.proxy.undip.ac.id/locate/termsandconditions
https://www.elsevier.com.proxy.undip.ac.id/locate/privacypolicy
https://www.elsevier.com.proxy.undip.ac.id/
https://scopus.proxy.undip.ac.id/cookies/policy.uri
http://www.relx.com/
http://digilib.undip.ac.id/
https://scopus.proxy.undip.ac.id/home.uri?zone=header&origin=
https://scopus.proxy.undip.ac.id/search/form.uri?zone=TopNavBar&origin=sourceinfo&display=authorLookup
https://scopus.proxy.undip.ac.id/sources.uri?zone=TopNavBar&origin=sourceinfo
https://scopus.proxy.undip.ac.id/results/storedList.uri?listId=myDocList&origin=sourceinfo&zone=TopNavBar
https://www.scival.com/home
https://scopus.proxy.undip.ac.id/signin.uri?&origin=sourceinfo&zone=TopNavBar
https://scopus.proxy.undip.ac.id/signin.uri?origin=sourceinfo&zone=TopNavBar
https://scopus.proxy.undip.ac.id/signin.uri?origin=sourceinfo&zone=TopNavBar
asus
Highlight

User
Highlight

User
Highlight

User
Highlight

User
Highlight



ISNPINSA 2018

IOP Conf. Series: Journal of Physics: Conf. Series 1217 (2019) 011001

IOP Publishing

doi:10.1088/1742-6596/1217/1/011001

7

LIST OF REFEREES AND EDITORS 

1. Prof. Dr. Widowati 

2. Prof. Mustafid, Ph.D. 

3. Prof. Dr. Wahyu Setia Budi 

4. Prof. Dr. Heri Sutanto 

5. Sapto P Putro, Ph.D. 

6. Dr. Jafron W. Hidayat 

7. Dr. Munifatul Izzati 

8. Dr. Budi Warsito 

9. Dr. Eng. Ali Khumaeni 

10. Dr. Di Asih I Maruddani  

11. Dr. Muhammad Nur, DEA 

12. Dr. Kusworo Adi 

13. Dr. Endang Kusdiyantini, DEA 

14. Rully Rahadian, Ph.D. 

15. Anto Budiharjo, Ph.D. 

16. Dr. Tri Retnaningsih Soeprobowati 

17. Ismiyarto, Ph.D. 

18. Dr. Retno Ariadi Lusiana 

19. Dr. Tarno  

20. Dr. Eng. Adi Wibowo 

21. Dr. Sutimin 

22. Alan Prahutama, M.Si 

23. Dr. Rukun Santoso 

24. Dr. Redemtus Heru Tjahyana 

25. Dinar Mutiara Kusumo Nugraheni, Ph.D. 

26. Dr. Titik Widiharih 

27. Dr. Hermin Pancasakti 

28. Dr. Agung janika Sitasiwi 

29. Dr. Erma Prihastanti 

30. Heri Sugito, M.Si. 

31. Fajar Ariyanto, M.Si. 

32. Dr. Udi Harmoko 

33. Dr. Rahmat Gernowo 

 

 

 



ISNPINSA 2018

IOP Conf. Series: Journal of Physics: Conf. Series 1217 (2019) 011001

IOP Publishing

doi:10.1088/1742-6596/1217/1/011001

8

LIST OF SPEAKER 

 

Keynote Speaker: 

Prof. Elmer S. Estacio, Ph.D. National Institute of Phyics, University of the 

Philippines, Manila, Philippines 

Prof. Dr. Kazuyoshi Kurihara University of Fukui, Japan 

Prof. Dr. Kaemwich Jantama, Ph.D. Suranaree University of Technology, Thailand 

Prof. Dr. Hendrik Heijnis Australian Nuclear Science and Technology, 

Australia 

Prof. Dr. I Gede Wenten Institut Teknologi Bandung, Indonesia 

 

Invited Speaker: 

Dr. Retno Kusumaningrum Diponegoro University, Semarang, Indonesia 

Dr. Sutimin Diponegoro University, Semarang, Indonesia 

Prof. Dr. Heri Sutanto Diponegoro University, Semarang, Indonesia 

Vincensius Gunawan, Ph.D. Diponegoro University, Semarang, Indonesia 

Rully Rahadian, Ph.D. Diponegoro University, Semarang, Indonesia 

Dr.rer.nat. Anto Budiharjo Diponegoro University, Semarang, Indonesia 

Pratama Jujur Wibawa, Ph.D. Diponegoro University, Semarang, Indonesia 

Dr. Nor Basid Prasetya Diponegoro University, Semarang, Indonesia 

Dr. Rukun Santoso Diponegoro University, Semarang, Indonesia 

 

  

user
Highlight

user
Highlight

user
Highlight

user
Highlight



ISNPINSA 2018

IOP Conf. Series: Journal of Physics: Conf. Series 1217 (2019) 011001

IOP Publishing

doi:10.1088/1742-6596/1217/1/011001

9

LIST OF COMMITTEE 

 

Steering Committee: 

Prof. Dr. Muhammad Zainuri, Diponegoro University, Indonesia 

Prof. Dr. Widowati, Diponegoro University, Indonesia 

Prof. Dr. Heru Susanto, Diponegoro University, Indonesia 

Dr. Muhammad Nur, Diponegoro University, Indonesia 

Prof. Dr. Wahyu Setia Budi, Diponegoro University, Indonesia 

Prof. Dr. Mustafid, Diponegoro University, Indonesia 

Sapto Purnomo P, Ph.D, Diponegoro University, Indonesia 

Organising Committee: 

Dr.Eng. Ali Khumaeni, S.Si. M.E. (Chairman) 

Rully Rahadian, SSi, MSi, PhD (Vice-Chairman I) 

Dr. Di Asih I Maruddani, S.Si, M.Si (Vice-Chairman II) 

Dr. R. Heru Tjahjana (Member) 

Dr. Tarno, M.Si (Member) 

Dr. Susilo Haryanto (Member) 

Yayuk Astuti, Ph.D (Member) 

Adi Darmawan, Ph.D (Member) 

Agus Setyo Utomo, M.M (Member) 

Dewi Kusrini, M.Si. (Member) 

Dr. Kusworo Adi, M.T (Member) 

Dr. Dwi Hadiyanti, M.Si (Member) 

Dr. Endah D Hastuti, M.Si (Member) 

Farikhin, Ph.D (Member) 

Ragil Saputro, M.T (Member) 

Dra. Dwi Ispriyanti, M.Si (Member) 

Heri Sugito, M.Sc (Member) 

Alan Prahutama, M.Si (Member) 

Fajar Arianto, M.Si (Member) 

Bagus Rahmawan Trianto, S.Kom (Member) 

Alik Maulidiyah, S.Si (Member) 

 

 



4/18/2020 Journal of Physics: Conference Series, Volume 1217, 2019 - IOPscience

https://iopscience.iop.org/issue/1742-6596/1217/1 1/28

NOTICE: Ensuring subscriber access to content on IOPscience throughout the coronavirus outbreak - see our
remote access guidelines.

Table of contents

View all abstracts

Preface

Papers

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy. 

Volume 1217
2019

Previous issue Next issue

The 8th International Seminar on New Paradigm and Innovation on Natural Science and Its
Application 26 September 2018, Central Java, Indonesia

Accepted papers received: 27 March 2019
Published online: 18 June 2019

 

011001OPEN ACCESS

The 8th International Seminar on New Paradigm and Innovation on Natural Science and Its
Application

 View article  PDFView abstract

011002OPEN ACCESS

Peer review statement
 View article  PDFView abstract

012001OPEN ACCESS

2D electrical resistivity imaging based on backpropagation artificial neural network
A Setyawan, M S Fikri, J E Suseno and Najib

 View article  PDFView abstract

https://iopscience.iop.org/page/remote-access-guidelines
https://iopscience.iop.org/issue/1742-6596/1217/1
http://ioppublishing.org/privacyPolicy
https://iopscience.iop.org/volume/1742-6596/1217
https://iopscience.iop.org/issue/1742-6596/1216/1
https://iopscience.iop.org/issue/1742-6596/1218/1
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/011001
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/011001/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/011001/pdf
https://iopscience.iop.org/issue/1742-6596/1217/1
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/011002
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/011002/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/011002/pdf
https://iopscience.iop.org/issue/1742-6596/1217/1
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012001
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012001/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012001/pdf
https://iopscience.iop.org/issue/1742-6596/1217/1
User
Highlight

User
Highlight

User
Highlight

User
Highlight



4/18/2020 Journal of Physics: Conference Series, Volume 1217, 2019 - IOPscience

https://iopscience.iop.org/issue/1742-6596/1217/1 2/28

012002OPEN ACCESS

Application of waste water treatment technology from exhaust electroplating and anodizing
process using electro-coagulation method

S S Rahayu, V S A Budiarti, B Sumiyarso, A Amrul and E Triyono

 View article  PDFView abstract

012003OPEN ACCESS

Growth and fabrication of 850 nm AlGaAs/GaAs vertical cavity surface emitting laser
structure
N I Cabello, P M Tingzon, H A Husay, J D Vasquez, R Jagus, K L Patrocenio, K C Gonzales, G A Catindig,

E A Prieto, A Somintac, A Salvador and E Estacio

 View article  PDFView abstract

012004OPEN ACCESS

Rapid identification of impurity in the material surface using mesh-assisted laser-induced
plasma technique utilizing pulse CO  laser

A Khumaeni and W S Budi

2

 View article  PDFView abstract

012005OPEN ACCESS

Fabrication and tensile properties of bamboo micro-fibrils (BMF)/poly-lactic acid (PLA)
green composite
D Puspita, L Musyarofah, E Hidayah and Sujito

 View article  PDFView abstract

012006OPEN ACCESS

Optimation of ozone capacity produced by DBD plasma reactor: dedicated for cold storage

I Zahar, Sumariyah, E Yuliyanto, F Arianto, Yuliani, M Puspita and M Nur

 View article  PDFView abstract

012007OPEN ACCESS

Effect of ozone technology applications on physical characteristics of red cayenne pepper
(Capsicum frutescens L.) preservation
E Sasmita, M Restiwijaya, E Yulianto, Yuliani, F Arianto, A W Kinandana and M Nur

 View article  PDFView abstract

012008OPEN ACCESS

Tensile properties of coir and fleece fibers reinforced poly-lactic acid hybrid green
composites

L Musyarofah, D Puspita, E Hidayah and Sujito

https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012002
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012002/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012002/pdf
https://iopscience.iop.org/issue/1742-6596/1217/1
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012003
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012003/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012003/pdf
https://iopscience.iop.org/issue/1742-6596/1217/1
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012004
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012004/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012004/pdf
https://iopscience.iop.org/issue/1742-6596/1217/1
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012005
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012005/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012005/pdf
https://iopscience.iop.org/issue/1742-6596/1217/1
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012006
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012006/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012006/pdf
https://iopscience.iop.org/issue/1742-6596/1217/1
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012007
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012007/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012007/pdf
https://iopscience.iop.org/issue/1742-6596/1217/1
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012008


4/18/2020 Journal of Physics: Conference Series, Volume 1217, 2019 - IOPscience

https://iopscience.iop.org/issue/1742-6596/1217/1 9/28

 View article  PDFView abstract

012052OPEN ACCESS

Chemical oxygen demand (COD) degradation of herbal, tofu and fertilizer wastewater using
UV/Ozone oxidation methods
Hadiyanto, Silviana, N PAdetya, M E Pratiwi and A D Aripratama

 View article  PDFView abstract

012056OPEN ACCESS

Routh-hurwitz criterion and bifurcation method for stability analysis of tuberculosis
transmission model

R Mahardika, Widowati and YD Sumanto

 View article  PDFView abstract

012057OPEN ACCESS

Local stability analysis of an influenza virus transmission model case study: tondano health
center in pekalongan city
F S Rosyada, Widowati and S Hariyanto

 View article  PDFView abstract

012058OPEN ACCESS

Survival function model estimation for parkinson disease using independent metropolis-
hastings algorithm with uniform proposal distribution in bayesian inference

R Setiawan, S Abdullah and A Bustamam

 View article  PDFView abstract

012059OPEN ACCESS

Implementation of lyapunov method to analyze the stability of pompano, cantang growth
and nutrition dynamical systems
Widowati, S P Putro, N Maan and R Sulpiani

 View article  PDFView abstract

012060OPEN ACCESS

Quadratic programming model for optimal decision making of supplier selection problem
integrated with inventory control problem

D U H E Hakim, Sutrisno and Widowati

 View article  PDFView abstract

012061OPEN ACCESS

https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012051/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012051/pdf
https://iopscience.iop.org/issue/1742-6596/1217/1
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012052
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012052/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012052/pdf
https://iopscience.iop.org/issue/1742-6596/1217/1
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012056
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012056/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012056/pdf
https://iopscience.iop.org/issue/1742-6596/1217/1
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012057
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012057/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012057/pdf
https://iopscience.iop.org/issue/1742-6596/1217/1
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012058
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012058/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012058/pdf
https://iopscience.iop.org/issue/1742-6596/1217/1
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012059
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012059/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012059/pdf
https://iopscience.iop.org/issue/1742-6596/1217/1
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012060
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012060/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1217/1/012060/pdf
https://iopscience.iop.org/issue/1742-6596/1217/1
user
Highlight

User
Highlight



Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

ISNPINSA 2018

IOP Conf. Series: Journal of Physics: Conf. Series 1217 (2019) 012003

IOP Publishing

doi:10.1088/1742-6596/1217/1/012003

1

 

 
 

 

 

 

Growth and fabrication of 850 nm AlGaAs/GaAs vertical 

cavity surface emitting laser structure 

N I Cabello*, P M Tingzon, H A Husay, J D Vasquez, R Jagus, K L Patrocenio, K 

C Gonzales, G A Catindig, E A Prieto, A Somintac, A Salvador and E Estacio 

National Institute of Physics, College of Science, University of the Philippines 

NIP Bldg, National Science Complex, Diliman, Quezon City 1101, Philippines 
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Abstract. In this work, we demonstrate the NIP's all in-house development of a vertical cavity 

surface emitting laser structure. The VCSEL structure grown via MBE consists of an 
AlAs/AlGaAs distributed Bragg reflector and an AlGaAs/GaAs quantum well designed to 

issue at the 850 nm region. Reflectance spectroscopy showed that the stop band is centered 

around the designed wavelength. The electroluminescence spectra displayed that the maximum 

light emission corresponded to its design. This is a crucial step in the NIP's development of 

semiconductor lasers, leading towards future high-speed and highly-tunable VCSEL devices. 

1. Introduction 

Semiconductor lasers have been at the forefront of high-speed interconnects, thanks to the 

development of lasers capable of operating at gigahertz speeds [1]. Expansion to other applications 
such as proximity sensing [2] and light detection and ranging (LIDAR) [3] have driven further 

research on this field. For high-speed devices, switching speeds at the gigahertz range are desired [1], 

while high tuning speeds and increased tunability are sought for wavelength-tunable devices [4]. With 
its molecular beam epitaxy (MBE) and device fabrication facilities, the National Institute of Physics 

(NIP) has recently renewed its research thrust in this field, most notably on vertical cavity surface 

emitting lasers (VCSELs). 
The VCSEL is a type of semiconductor laser with light emission orthogonal to the wafer plane. Its 

main advantages over other conventional semiconductor lasers such as edge-emitting lasers are the 

ease of coupling to optical fibers, direct wafer scale probing and low threshold operation [5]. A 

standard VCSEL design is composed of an optical cavity with an active region in the center, which is 
usually a quantum well (QW). The optical cavity is then sandwiched between two distributed Bragg 

reflectors (DBRs), which are highly reflecting mirrors composed of alternating high and low refractive 

index medium materials. The stop band of the DBR, which is the wavelength region with the highest 
reflectance, should coincide with the QW emission wavelength. Oxidation apertures, usually situated 

near the active region, are also employed for optical and current confinement [6]. 

 In this paper, we report on the all in-house development of an AlGaAs/GaAs-based DBR VCSEL 
structure at the chip level. The whole process entails the whole production processes: the growth of the 

layers, device fabrication, and characterization of both as-grown and device-fabricated layers. 

Oxidation was also performed to explore the possibility of current and optical confinement effects [6]. 

2. Experimental Details 
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Abstract. The aims of this study were to investigate the noise reduction in a CT image using a 

modified Wiener filtering-edge detection method. We modified the noise reduction algorithm 

of a combination of the Wiener filter and edge detection by addition of a dilation stage after 

edge detection. We then evaluated kernel size of the Wiener filter, threshold values in the edge 
detection, and size of structuring elements in the dilation process. Images of adult 

anthropomorphic and self-built wire phantoms were acquired by the new 4-row multislice CT 

Toshiba Alexion™. The images of the anthropomorphic phantom were used for a visual 

evaluation, while the images of the wire-phantom were used to obtain the spatial resolution and 

noise of the images. A Wiener filter-edge detection filter coupled with dilation, potentially 

reduced more CT noise. We found that the spatial resolution and noise of the filtered images 

were influenced by the size of the Wiener filter kernel, threshold of edge detection, and size of 

structuring element. 

1. Introduction 

Several approaches have been proposed to reduce CT dose without compromising image quality. One 
method has been proposed is the tube current modulation (TCM) [1, 2]. In TCM, tube currents 

decrease and increase proportionally with the decreasing and increasing attenuation of body parts [3]. 

Tube current modulation could be implemented by the rotation of the x-ray tube (angle-modulation) or 
by modulation in the direction of the longitudinal axis (Z-modulation), or a combination of both [4]. 

Another method proposed for reducing the dose is to utilize iterative reconstruction (IR) [5], instead of 

filtered back-projection (FBP). In fact, the IR technique is not only iterative during reconstruction but 

also iteratively processes in either the sinogram [6] or image spaces [7], in accordance with the 
specific physical modeling or statistical approaches. There are several IR software products used by 

major CT vendors including ASIR, AIDR, VEO, IRIS, SAFIRE, and iDose [8]. However, the details 

of the algorithms are very sparse, and they are still considered proprietary algorithms [5].  
Another method that can be used for CT dose reduction is the use of noise reduction in the image 

space [8]. A noisy image due to acquisition with a small tube current-time (mAs) parameter can have 
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