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EDUCATION AND TRAINING
08/2020  ̶  Present 	Postdoctoral Research Associate, HMNTL, ECE, UIUC, IL, USA
03/2020  ̶  08/2020 	Research Professor, Optoelectronic Convergence Research Center,
Chonnam National University, Gwangju, South Korea		
03/2016  ̶  02/2020	Ph.D. Physics, Chonnam National University, Gwangju, South Korea
10/2014  ̶  02/2016 	Researcher, Al-Amoudi Water Research Chair, King Saud University, Riyadh,
Saudi Arabia
09/2011  ̶  07/2013	M.S. Physics, Comsats University, Islamabad, Pakistan
03/2009  ̶  02/2011	M.Sc. Applied Physics, Federal Urdu University of Arts Science and
Technology, Islamabad, Pakistan
09/2005   ̶  07/2008	B.Sc. Physics and Mathematics, Bahauddin Zakariya University, Multan,
Pakistan
MAJOR PROFESSIONAL INTERESTS
Growth of III-Nitrides and oxides using MOCVD, CVD, PECVD, and sputtering.Tailoring materials properties to fabricate high quality piezoelectric, optical, and artificial photosynthesis devicesAdditionally, I enjoy teaching the physics of microfabrication technologies and semiconductor devices, solid-state physics, and optical processes in semiconductors. 
AWARDS AND HONOURS
[5] 	(INVITED) News as a magazine article in Materials Today (I.F. 24.37) of my work about the success of GaN on Glass, “New approach to GaN nanowire growth for cheaper LEDs”. Link
[4] 	Best poster award at “The 19th International Symposium on Physics of Semiconductors and Applications” ISPSA-2018. Jeju, Korea.
[3] 	Global scholarship of Chonnam National University in 2016, Gwangju 61186, South Korea.
[2] 	Two times merit scholarship at the department of physics, Chonnam National University in 2016-17, Gwangju 61186, South Korea.
[1] 	Merit scholarship at the department of physics, Federal Urdu University of Arts, science, and technology in 2010, Islamabad, Pakistan.
POSTDOCTORAL RESEARCH EXPERIENCE
08/2020  ̶  Present 	Postdoctoral Research Associate at Nick Holonyak, Jr. Micro and Nanotechnology Laboratory, ECE, UIUC, IL

Responsibilities: III-Nitride-based thin film growth by MOCVD and fabrication of GaN/AlGaN HEMT,
    Diamond/AlGaN HEMT, and green LED
· Modification of Close Coupled Showerhead (CCS) Aixtron MOCVD (3×2”) to make it compatible for nitride growth such as the gap adjustment between showerhead and susceptor and  to suppress the parasitic reaction of precursors and heater feasibility to achieve high growth temperature to enable AlN growth
· Optimization of GaN growth recipe using AlN as a buffer to couple GaN with Si electronics
· Evaluating the crystal quality of GaN by validating SEM, OM, XRD, AFM, and PL measurements
· Growth and fabrication of complete structure of green LED and its chacrterization
· Design and fabrication of AlGaN/GaN based high electron mobility transistor
· The design of experiments for intragtion of AlGaN with diamond to fabricate high power devices
· The planning, installation, and training of Keysight analyzer to measure high power devices
· The planning, installation, and training of FormFactor probe station to probe high power devices
· Mentoring graduate and undergraduate students
· Wrriting research proposals to submit at ARO and AFOSR


03/2020  ̶  08/2020 	Research Professor at Optoelectronic Convergence Research Center, Chonnam National University, Gwangju, South Korea

Responsibilities: GaN-based thin film and nanowire growth on variety of substrates and device fabrication
· Growth of GaN-based thin films and nanowires by commercial MOCVD (CCS 19×2” Aixtron) on graphene coated Cu and BeO substrates
· Growth of ZnO/ZnS heterostructures using MOCVD
· Morphological and optical evaluation using SEM, TEM, PL, low-temperature PL, CL, and XRD
· Fabrication of piezoelectric nanogenerators using GaN-based nanowires
· MENTORING GRADUATE and UNDERGRADUATE STUDENTS
· Writing research proposals to submit in NSF Korea



PREDOCTORAL RESEARCH EXPERIENCE

03/2016  ̶  02/2020 	Research Associate/Ph.D. Candidate Nanophotonics Lab, Department of Physics, Chonnam National University, Gwangju, South Korea
Responsibilities: Growth of GaN-based thin films and nanostructures using MOCVD (CCS 19×2” Aixtron) and became a professional user.
GaN thin film-based work
· Growth of unintentionally doped polar GaN, InGaN/GaN multiple quantum wells, n-GaN and p-GaN thin films above polar GaN thin film
· FAB processing that includes fabrication of nanoporous GaN using electrochemical etching, photolithography on GaN thin film and Si, metal evaporation, and dry etching of GaN using ICP-RIE
· Hands-on experience of SEM, OM, XRD, PL, Electroluminescence, and Hall effect measurements.
· Analysis of TEM, temperature-dependent time-resolved PL, Cathodoluminescence, and Raman spectroscopy 

GaN Nanowire-based work
· Axial growth of GaN nanowires on a variety of non-traditional (Glass, BeO, and Cu/Gr) and traditional (sapphire, GaN, and Si) substrates by a vapor-liquid-solid technique using MOCVD
· Lateral growth of GaN, n-GaN, GaN/InGaN MQWs, p-GaN co-axial shells around GaN core nanowires by a vapor-solid technique using MOCVD
· Characterization of GaN-based nanowires by SEM, PL, low-temperature PL, low-temperature time-resolved PL, Cathodoluminescence, Electroluminescence, TEM, and SAED
· Application of GaN-based nanowires for light emitting diodes, photodetectors, and piezoelectric nanogenerators

MOCVD Maintenance and FAB Processing
I have done more than 50 maintenance jobs on MOCVD such as replacement of particle filter and post filter, installation of new check valve parallel to vacuum pump, installation of new bubblers of TMGa, TMIn, and Cp2Mg, installation of a small MFC of NH3 for nanowire growth, conducted the leakage test at several points, replacement of connecting cable between MFCs and TBs from PLC cards and many more. Additionally, I am a professional user of SEM, AFM, XRD, PL, RF sputtering, PECVD, e-beam evaporator, ICP-RIE, Photolithography, spin coating, and many more.

03/2017  ̶  06/2019	Teaching Assistant Department of Physics, Chonnam National 
University, Gwangju, South Korea
Responsibilities
· I worked as TA of Semiconductor Physics, Solid State Physics, Classical Mechanics I, and Classical Mechanics II
· I used to solve the problems of exercise of every chapter for the students
· Demonstrating the requested topics for students

10/2014  ̶  02/2016	Researcher Al-Amoudi Water Research Chair, King Saud 
University, Riyadh, Saudi Arabia
Responsibilities
· Design and conduct experiments to grow TiO2 and ZnO nanostructures by hydrothermal technique and CVD, respectively 
· Characterizations, using SEM, XRD, Optical microscope, UV/Vis spectrophotometer, IV/CV setup, and PL
· Application of nanostructures as photocatalyst and in membrane filtration
· Writing research papers and projects reports
· Hands-on experience with TESCAN VEGA 3 SEM, UV/Visible spectrophotometer, KEITHLEY IV/CV setup, PL, Optical microscope, Electrospinning, Centrifuge, Hydrothermal reactors, Tube furnace, Box furnace, etc

[bookmark: _Hlk59285854]09/2011  ̶  07/2013	Research Associate Center for Micro and Nano Fabrication Devices, Comsats University, Islamabad, Pakistan
Responsibilities
· Growth of ZnS nanostructures by VLS technique using CVD
· Characterization by SEM, AFM, XRD, PL, low-temperature PL, and time-resolved PL
· Hands-on experience in SEM, AFM, PL, e-beam evaporator, and CVD. 

INTERNSHIP/TRAINING
1- Two-week internship at C2N, CNRS, 91120 Palaiseau, France, July 10-22, 2017
2- Training and collaboration with Korea Photonics Research institute for LED fabrication and several FAB processing including MOCVD training from 03/2016 to 08/2020
3- Temperature-dependent time-resolved PL measurements at Quantum & Nanobio Photonics lab at KAIST, Korea. 12/2016 to 12/2019

MENTORING
08/2020  ̶  present 	ICORLAB, MNTL, ECE, UIUC, IL
Graduate Program
       1- Yu-Chieh Chiu 		2- Jaekwon Lee		3- Zhuoran Han		4- Derek Chaw 
Undergraduate Program
       1- Sothio Pan 		2- Zach Flagg 		3- Samuel Weiss	4- Alkesh Sumant 
09/2017  ̶  08/2020 	Nanophotonics Lab, Department of Physics, Chonnam National University, Gwangju South Korea
Graduate Program
1- Aadil Waseem 		2-  Jun-Beom Park	3- Keon Hwa Lee 	4- Mostafa Afifi
5- Indrajit Bagal 		6- Ameer Abdullah 	7- Dae-Kyung Jeong	8- Taeyun Kim9
9- Jae-Bin Ahn  		10- An-Na Cha 
Undergraduate Program
1- Young-Su Song 

 TEACHING EXPERIENCE
03/2017  ̶  07/2019         Teaching Assistant at Department of Physics, Chonnam National University,
Gwangju, South Korea
· Semiconductor Physics (Seniors of BS Physics)
· Solid State Physics (Juniors of BS Physics)
· Classical Mechanics I (Juniors of BS Physics)
· Classical Mechanics II (Juniors of BS Physics)
09/2011  ̶  07/2013         Lecturer at School of Engineering and Applied Sciences, Isra University,
Islamabad, Pakistan
· Physics of Microfabrication Technology (Seniors of B-Tech Electronics)
· Semiconductor devices (Juniors of B-Tech Electronics)
· Solid State Physics (Juniors of BS Applied Physics)
· Basic Electronics (Sophomore of B-Tech Electronics)
· Digital Electronics (Juniors of B-Tech electronics)

SELECT PUBLICATIONS (33 of 43)
[33]	M.A. Johar, A. Waseem, M.A. Hassan, I.V. Bagal, A. Abdullah, J.-S. Ha, S.-W. Ryu, Highly Durable Piezoelectric Nanogenerator by Heteroepitaxy of GaN Nanowires on Cu Foil for Enhanced Output Using Ambient Actuation Sources, Advanced Energy Material. 2020, 2002608. https://doi.org/10.1002/aenm.202002608. 
          Media Coverage:
MNTL News, MNTL LinkedIn, CNU Today Magazine,  Naver blog, Tweeted by CVD/ALD papers, BreakNews, Wiki Tree, Veritas, Newsway, Etnews.
[32]	M.A. Johar, H.-G. Song, A. Waseem, M.A. Hassan, I.V. Bagal, Y.-H. Cho, S.-W. Ryu, Universal and scalable route to fabricate GaN nanowire-based LED on amorphous substrate by MOCVD, Appllied Materials Today. 19 (2020) 100541. https://doi.org/10.1016/j.apmt.2019.100541.
Media Coverage:
Invited News by Materials Today magazine, GaN on Glass Success Video Abstract, Tweeted by Applied Materials Today          
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[29]	M.A. Johar, A. Waseem, H.-G. Song, M.A. Hassan, I.V. Bagal, Y.-H. Cho, S.-W. Ryu, Growth of a-axial GaN core nanowires, semi-polar (11‾01) GaN/InGaN multiple quantum well co-axial nanowires on Si substrate, and their carrier dynamics, Optical Materials. 105 (2020) 109854. https://doi.org/10.1016/j.optmat.2020.109854.
[28]	A. Waseem, M.A. Johar, M.A. Hassan, I.V. Bagal, J.-S. Ha, J.K. Lee, S.-W. Ryu, Cu2O Heterostructured GaN Thin Film and GaN Nanowire Piezoelectric Nanogenerators, Physica Status Solidi A. 217 (2020) 1900798. https://doi.org/10.1002/pssa.201900798.
[27]	J.-H. Kang, B. Li, T. Zhao, M.A. Johar, C.-C. Lin, Y.-H. Fang, W.-H. Kuo, K.-L. Liang, S. Hu, S.-W. Ryu, J. Han, RGB Arrays for Micro-Light-Emitting Diode Applications Using Nanoporous GaN Embedded with Quantum Dots, ACS Applied Materials & Interfaces. 12 (2020) 30890–30895. https://doi.org/10.1021/acsami.0c00839.
[26]	M.A. Hassan, A. Waseem, M.A. Johar, S.Y. Yu, J.K. Lee, J.-S. Ha, S.-W. Ryu, Optical characterization of type-II ZnO/ZnS multiple quantum wells grown by atomic layer deposition, Thin Solid Films. 694 (2020) 137740. https://doi.org/10.1016/j.tsf.2019.137740.
[25]	M. Afifi Hassan, A. Waseem, M. Ali Johar, I. V. Bagal, J.-S. Ha, S.-W. Ryu, Single-step fabrication of 3D hierarchical ZnO/ZnS heterojunction branched nanowires by MOCVD for enhanced photoelectrochemical water splitting, Journal of Materials Chemistry A. 8 (2020) 8300–8312. https://doi.org/10.1039/C9TA13714A.
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[22]	M. Ali Johar, H.-G. Song, A. Waseem, J.-H. Kang, J.-S. Ha, Y.-H. Cho, S.-W. Ryu, Ultrafast carrier dynamics of conformally grown semi-polar (112[combining macron]2) GaN/InGaN multiple quantum well co-axial nanowires on m-axial GaN core nanowires, Nanoscale. 11 (2019) 10932–10943. https://doi.org/10.1039/C9NR02823D.
[21]	A. Waseem, M.A. Johar, M.A. Hassan, I.V. Bagal, J.-S. Ha, J.K. Lee, S.-W. Ryu, Effect of crystal orientation of GaN/V2O5 core-shell nanowires on piezoelectric nanogenerators, Nano Energy. 60 (2019) 413–423. https://doi.org/10.1016/j.nanoen.2019.03.075.
[20]	S.S. Patil, M.A. Johar, M.A. Hassan, D.R. Patil, S.-W. Ryu, Enhanced photoelectrocatalytic water oxidation using CoPi modified GaN/MWCNTs composite photoanodes, Solar Energy. 178 (2019) 125–132. https://doi.org/10.1016/j.solener.2018.12.028.
[19]	I.V. Bagal, N.R. Chodankar, M.A. Hassan, A. Waseem, M.A. Johar, D.-H. Kim, S.-W. Ryu, Cu2O as an emerging photocathode for solar water splitting - A status review, International Journal Hydrogen Energy. 44 (2019) 21351–21378. https://doi.org/10.1016/j.ijhydene.2019.06.184.
[18]	A. Waseem, M.A. Johar, M.A. Hassan, I.V. Bagal, J.-S. Ha, J.K. Lee, S.-W. Ryu, Enhanced stability of piezoelectric nanogenerator based on GaN/V2O5 core-shell nanowires with capacitive contact, Nanotechnology. 31 (2019) 075401. https://doi.org/10.1088/1361-6528/ab53b8.
[17]	W.Z. Tawfik, M.A. Hassan, M.A. Johar, S.-W. Ryu, J.K. Lee, Highly conversion efficiency of solar water splitting over p-Cu2O/ZnO photocatalyst grown on a metallic substrate, Journal of Catalysis 374 (2019) 276–283. https://doi.org/10.1016/j.jcat.2019.04.045.
[16]	M.A. Hassan, J.-H. Kang, S.S. Patil, M.A. Johar, S.-W. Ryu, S.-I. Park, J. Song, Photoelectrochemical Characterization of p-type InAlP on GaAs for Solar Water Splitting Application, J. Korean Physical Society 74 (2019) 116–121. https://doi.org/10.3938/jkps.74.116.
[15]	M.A. Hassan, M.-W. Kim, M.A. Johar, A. Waseem, M.-K. Kwon, S.-W. Ryu, Transferred monolayer MoS 2 onto GaN for heterostructure photoanode: Toward stable and efficient photoelectrochemical water splitting, Scientific Reports 9 (2019) 20141. https://doi.org/10.1038/s41598-019-56807-y.
[14]	M.A. Hassan, M.A. Johar, A. Waseem, I.V. Bagal, J.-S. Ha, S.-W. Ryu, Type-II ZnO/ZnS core-shell nanowires: Earth-abundant photoanode for solar-driven photoelectrochemical water splitting, Optics Express. 27 (2019) A184–A196. https://doi.org/10.1364/OE.27.00A184.
[13]	T.-F. Hou, A. Shanmugasundaram, M.A. Hassan, M.A. Johar, S.-W. Ryu, D.-W. Lee, ZnO/Cu2O-decorated rGO: Heterojunction photoelectrode with improved solar water splitting performance, International Journal of Hydrogen Energy. 44 (2019) 19177–19192. https://doi.org/10.1016/j.ijhydene.2018.05.105.
[12]	M.A. Johar, J.-H. Kang, M.A. Hassan, S.-W. Ryu, A scalable, flexible and transparent GaN based heterojunction piezoelectric nanogenerator for bending, air-flow and vibration energy harvesting, Applied Energy. 222 (2018) 781–789. https://doi.org/10.1016/j.apenergy.2018.04.038.
[11]	S.S. Patil, M.A. Johar, M.A. Hassan, D.R. Patil, S.-W. Ryu, Anchoring MWCNTs to 3D honeycomb ZnO/GaN heterostructures to enhancing photoelectrochemical water oxidation, Applied Catalysis B Environment. 237 (2018) 791–801.
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[9]	M.A. Johar, A. Waseem, M.A. Hassan, J.-H. Kang, J.-S. Ha, J.K. Lee, S.-W. Ryu, Facile growth of high aspect ratio c-axis GaN nanowires and their application as flexible p-n NiO/GaN piezoelectric nanogenerators, Acta Materialia. 161 (2018) 237–245. https://doi.org/10.1016/j.actamat.2018.09.030.
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[5]	S.Y. Yu, M.A. Hassan, M.A. Johar, S.-W. Ryu, Optical and Structural Analysis of Zinc Oxysulfide Digital Alloys Grown by Atomic Layer Deposition, J. Korean Physical Society. 73 (2018) 649–655. https://doi.org/10.3938/jkps.73.649.
[4]	M.A. Johar, D.K. Jeong, M.A. Hassan, J.-H. Kang, J.-S. Ha, J.K. Lee, S.-W. Ryu, Controlled carrier screening in p-n NiO/GaN piezoelectric generators by an Al2O3insertion layer, Journal of Physics D: Applied Physics. 50 (2017) 485501. https://doi.org/10.1088/1361-6463/aa946a.
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Predoctoral Talks and Presentations
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