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EDUCATION
	
	
	

	March 2014
	
MS & Ph.D. (Joint): 
	Nanotechnology and Advance Material Engineering

	to Feb 2018
	
	                        Department of Nanotechnology, Sejong University,

	
	
	                        Seoul, South Korea

	
	
	Supervisor: Prof. Yongho Seo, Department of Nanotechnology,



Sejong University, Seoul, South Korea.


Thesis title: Liquid crystal alignment on two dimensional materials 

Description: Considering the structural properties of liquid crystals, it was found that the phenyl group of these liquid crystals (LCs) reveal atomic and structural compatibility with hexagonal two dimensional materials i.e. graphene, h-boron nitride (BN) and other transition metal chalcogenides (TMDs). This compatibility of liquid crystal molecules not only opens a new paradigm to improve the physical properties of these materials but also help to utilize this system for novel electronic and optoelectronic applications. We believe this work may revolutionize the field of liquid crystal based optics and give better understanding on interaction of liquid crystals (LCs) on 2D materials.
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July 2008	Bachelor of Science: Electronics

to September 2012	Department of Physics, COMSATS Institute of Information Technology,
	Islamabad, Pakistan.


Supervisor: Prof. Arshad Saleem Bhatti, Department of Physics,

COMSATS, Islamabad, Pakistan.

Thesis title: Synthesis of ZnO nanostructures using VLS method


Description:  Three dimensional growths of crystals of ZnO which includes cubes as well as hexagonal structures can be grown through VLS. Size of cube is dependent on Dwell time and other growth parameters, by increasing the growth time will cause increase in the size of the cubes low ambient pressure revealing main mechanism of cube growth as absorption. Cubes can only get through Nano Particles deposit by BLAG. In our case Probability of getting zinc blend was more as compare to Wurtzite. Furthermore, theoretical model was employed to understand the thermodynamics of 3D and 2D growth of these nanostructures.
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March 2018 to date	Post-Doctoral Research Fellow (Funded by INTEL)
	Georgia Institute of Technology 
	Atlanta, Georgia	

	Project: Large Area Hetero-Epitaxy of High-Mobility Semiconductors on Amorphous Substrates via Nanowire Nucleation

March 2014 to	BK-21 Scholar and Teaching Assistant
	February 2018	             Department of Nanotechnology, Sejong University,

	                                       Seoul, South Korea



Supervisor: Prof. Yongho Seo, Department of Nanotechnology, Sejong University, Seoul, South Korea.

Description:  Teaching Assistant for undergraduate courses. Designing experiments for 2D materials based electronic and optoelectronic devices.

August 2013 to	Research Associate

February 2014	Center for Micro and Nano devices, COMSATS - Islamabad, Pakistan.


Supervisor:	Dr. Arshad Saleem Bhatti, Professor, Dean Faculty of Sciences and Director CMND, COMSATS - Islamabad, Pakistan.


Description: Collaborated in designing different experiments for Undergraduate and Master students.

September 2012 to 
July 2013	Internee
 	Center for Micro and Nano devices, COMSATS - Islamabad, Pakistan.


Supervisor:	Dr. Arshad Saleem Bhatti, Professor, Dean Faculty of Sciences and Director CMND, COMSATS - Islamabad, Pakistan.


Description: Key operator Scanning electron microscopy, Chemical Vapor deposition (CVD) and Ultra High Vacuum (UHV) Chamber 
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Scanning Electron Microscopy (SEM) Key Operator/User 2011 – To date
Characterization of synthesized products to see the ultimate morphology using SEM 

	
Atomic Force Microscopy (AFM)  User 2011 – To date 
Characterization of synthesized nanoparticles and thin films to see the surface topology using AFM 

	
Ultra High Vacuum Chamber (UHV) Key Operator/User 2011 – 2013 
Deposition of thin films and nanoparticles under ultra-high vacuum to study the interfaces and 
Interactions of nanoparticles with different substrates under ultra clean environment. More specifically had hands on expertise on buffer layer assisted growth mechanism (BLAG)

	
Raman/ Photoluminescence (PL) User 2011 – To date 
To study the optical properties of different synthesized structures 

	
Optical and e-beam Lithography (1-Zone) Key User 2011 – To date
Patterning 2-dimensional materials and fabrication of transistors 2011 – 2013 

	
Optical Microscope Key Operator/User 2011 – To date
To study the effect of doping on the Luminescence 

	
Polarized Optical Microscope Key Operator/User 2014 – To date
To study anisotropy in 2D materials including their interactions with polymer materials

	
X-Ray Diffraction (XRD) User 2011 – To date
To study the crystal orientation and structural properties of grown materials

	
Physical Vapor Deposition Techniques Key User 2011 – To date
E-Beam evaporator & Thermal Evaporator 
Deposition of ultra-thin films for 2D contacts

	
Chemical Vapor Deposition (CVD)  Key Operator/User 2011-To date
Growth of 1D and 2D materials including nanowires, graphene, h-BN and other TMD materials



PUBLICATIONS

	
	Publication Title
	
Citations
	
Year

	1
	High-mobility and air-stable single-layer WS2 field-effect transistors sandwiched between chemical vapor deposition-grown hexagonal BN films
CHJE M Waqas Iqbal, M Zahir Iqbal, M Farooq Khan, M Arslan Shehzad, Yongho ...
Nature Scientific Reports 5, 10699
	69
	2015

	2
	Deep-ultraviolet-light-driven reversible doping of WS 2 field-effect transistors
MW Iqbal, MZ Iqbal, MF Khan, MA Shehzad, Y Seo, J Eom
Nanoscale 7 (2), 747-757
	23
	2015

	3
	Photocurrent response of MoS2 field-effect transistor by deep ultraviolet light in atmospheric and N2 gas environments
MF Khan, MW Iqbal, MZ Iqbal, MA Shehzad, Y Seo, J Eom
ACS applied materials & interfaces 6 (23), 21645-21651
	20
	2014

	4
	Synthesis and characterization of large-area and continuous MoS 2 atomic layers by RF magnetron sputtering
S Hussain, MA Shehzad, D Vikraman, MF Khan, J Singh, DC Choi, Y Seo, ...
Nanoscale 8 (7), 4340-4347
	18
	2016

	5
	n-MoS2/p-Si solar cells with Al2O3 passivation for enhanced photogeneration
A Rehman, MF Khan, MA Shehzad, S Hussain, MF Bhopal, SH Lee, ...
ACS applied materials & interfaces 8 (43), 29383-29390
	15
	2016

	6
	Effect of varied Ag nanoparticles functionalized CNTs on its anti-bacterial activity against E. coli
SJ Kazmi, MA Shehzad, S Mehmood, M Yasar, A Naeem, AS Bhatti
Sensors and Actuators A: Physical 216, 287-294
	15
	2014

	7
	Nematic liquid crystal on a two dimensional hexagonal lattice and its application
MA Shehzad, DH Tien, MW Iqbal, J Eom, JH Park, C Hwang, Y Seo
Nature Scientific reports 5, 13331
	13
	2015

	8
	Controlled synthesis and optical properties of polycrystalline molybdenum disulfide atomic layers grown by chemical vapor deposition
S Hussain, MA Shehzad, D Vikraman, MZ Iqbal, J Singh, MF Khan, J Eom, ...
Journal of Alloys and Compounds 653, 369-378
	8
	2015

	9
	A progressive route for tailoring electrical transport in MoS 2
MA Shehzad, S Hussain, MF Khan, J Eom, J Jung, Y Seo
Nano Research 9 (2), 380-391
	5
	2016

	10
	Cu/MoS 2/ITO based hybrid structure for catalysis of hydrazine oxidation
S Hussain, K Akbar, D Vikraman, MA Shehzad, S Jung, Y Seo, J Jung
RSC Advances 5 (20), 15374-15378
	5
	2015

	11
	Effect of grain boundaries on electrical properties of polycrystalline graphene
S Park, MA Shehzad, MF Khan, G Nazir, J Eom, H Noh, Y Seo
Carbon 112, 142-148
	4
	2017

	12
	Study of grains and boundaries of molybdenum diselenide and tungsten diselenide using liquid crystal
MA Shehzad, S Hussain, J Lee, J Jung, N Lee, G Kim, Y Seo
Nano letters 17 (3), 1474-1481
	3
	2017

	13
	Influence of removing PMMA residues on surface of CVD graphene using a contact-mode atomic force microscope
W Choi, MA Shehzad, S Park, Y Seo
RSC Advances 7 (12), 6943-6949
	3
	2017

	14
	Layer-modulated, wafer scale and continuous ultra-thin WS 2 films grown by RF sputtering via post-deposition annealing
S Hussain, MF Khan, MA Shehzad, D Vikraman, MZ Iqbal, DC Choi, ...
Journal of Materials Chemistry C 4 (33), 7846-7852
	3
	2016

	15
	A facile route to a high-quality graphene/MoS 2 vertical field-effect transistor with gate-modulated photocurrent response
MF Khan, MA Shehzad, MZ Iqbal, MW Iqbal, G Nazir, Y Seo, J Eom
Journal of Materials Chemistry C 5 (9), 2337-2343
	1
	2017

	16
	Essential role of catalysts (Mn, Au, and Sn) in the vapor liquid solid growth kinematics of ZnS nanowires
S Rehman, MA Shehzad, M Hafeez, AS Bhatti
Journal of Applied Physics 115 (2), 024312
	1
	2014

	17
	Tuned synthesis of novel 3D mesoscopic ZnO crystals using buffer layer assisted grown catalysts
MA Shehzad, M Hafeez, S Rehman, AS Bhatti
AIP Advances 3 (7), 072102
	1
	2013

	18
	Influence of an Al 2 O 3 interlayer in a directly grown graphene-silicon Schottky junction solar cell
MA Rehman, I Akhtar, W Choi, K Akbar, A Farooq, S Hussain, ...
Carbon
	
	2018

	19
	The pronounced role of impurity phases in the optical properties of Mn catalyzed ZnS nanostructures
U Nosheen, MA Shehzad, S Rehman, M Hafeez, MA Khan, U Manzoor, ...
AIP Advances 5 (9), 097115
	
	2015

	20
	Influence of polyethylene glycol 600 on cellulose acetate membranes for reverse osmosis desalination
A Sabir, M Shafiq, A Islam, SM Khan, T Jamil, MT Zahid, A Shafeeq, ...
Polymers Research Journal 9 (2), 291
	
	2015



Publications under Review

	1
	Dynamics of liquid crystal on hexagonal lattice 
Muhammad Arslan Shehzad, Junsu Lee, Sang Hoon Park, Imtisal Akhtar, 
Muhammad Farooq Khan, Sajjad Hussain, Jonghwa Eom, Jongwan Jung, Gunn Kim, Chanyong Hwang, Yongho Seo
Science Advances
	2018

	2
	Simple photolithography process for graphene based device with edge contact
Sanghoon  Park  ; Muhammad Arslan Shehzad  ; Woosuk  Choi ; Young hwi Kwon  ; Jonghwa  Eom (Equal contribution)
Current Applied Physics
	2018

	3
	Idiosyncratic approach to visualize degradation of Black Phosphorus
Bilal Naqvi, Muhammad Arslan Shehzad, Janghwan Cha, Kyung Ah Min, M. Farooq Khan,Sajjad Hussain, Seo Yongho, Suklyun Hong, Eom Jonghwa, Jung Jong
ACS NANO
	2018



PATENTS

	1
	The liquid crystal display device and its driving method using a hexagonal planar structure, 
Seo Yongho, Muhammad Arslan Shehzad 
Application number: 10-2014-0183021 (18/12/2014) 
	2015



Conferences and Workshops

	1
	Nano Korea 2017 Kintex, Ilsan, Korea, July 12-14, (2017) organized by KoNTRS and Nano Technology Research Association “Liquid Crystal based planar optics on 2D materials” 
Invited Speaker 
	2017 

	2
	2nd Korea Graphene Symposium, Buyeo Lotte resort, Korea “Liquid Crystal local axis control on 2D materials and its applications” 
Invited Speaker (Won travel grant award)
	2017 

	3
	Represented Pakistan in INTERNATIONAL YOUTH FORUM (IYF) organized by National Council of Youth Organizations in Korea (NCYOK) and The Ministry of Gender Equality and Family, the Republic of Korea, 2016 
“Innovative Technology’s to overcome Youth’s health issues” 
	2016 

	4
	E-MRS 2016 Fall Meeting, Warsaw Univ. of Technology, Poland, Sep. 19-22, (2016) organized by European Materials Research Society, "A progressive approach to tune electrical properties of Graphene" 
Invited Speaker 
	2016 

	6
	40th International Nathiagali Summer College, Islamabad, Pakistan “Alignment of Liquid Crystals on 2D materials: An innovative advance in display industry” 
Invited Speaker 
	2015 

	7
	20th Nanotube Workshop, organized by and Korean Carbon Society, "Alignment of Liquid Crystals on 2D materials: An innovative advance in display industry" MooJoo resort, South Korea 
	2015 

	8
	E-MRS 2015 Fall Meeting, Warsaw, Poland, University of Technology, September 15-18, (2015) organized by University of Basel, "Effect of grains and grain boundaries on Electrical properties of graphene device" 
SangHun Park, Muhammad Arslan Shehzad, Yongho Seo 
	2015 

	9
	20th Nanotube Workshop, organized by and Korean Carbon Society, "Study of hBN/graphene/hBN Sandwich Structure Devices Fabricated by using Transferring Method in Dry Condition, MooJoo resort, South Korea, 
Dung Hoang Tien, Sanghoon Park, Arslan Shehzad, Yongho Seo, Philip Kim 
	2015 

	10
	The United Nations Industrial Development Organization (UNIDO) and the National Nanotechnology Research Centre (UNAM) Workshop on Cleanroom Training for Critical and Sustainable Technologies, Turkey
Selected from Pakistan
	2013 

	11
	3rd joint international workshop on nanotechnology (IWCN) as speaker, Malaysia 
	2012 

	12
	6th Vacuum and Surface science Conference of Asia and Australia as Speaker, Pakistan 
Muhammad Arslan Shehzad 
	2012 

	13
	International conference on Nano materials and Nano ethics as Organizer in COMSATS Islambad, Pakistan 
	2012 

	14
	Workshop on Thin film Deposition and characterization as Organizer in COMSATS Islambad, Pakistan
	2011 

	15
	36th International Nathiagali Summer College on Physics and Contemporary Needs as participant 
	2011 

	16
	National conference on Information Assurance, NUST 
	2010



ACADAMIC LINEAGE

Ph.D. Advisor
Yongho Seo, Professor, Faculty of Nanotechnology & Advanced Materials Engineering, 
Sejong University, Seoul Korea
yseo@sejong.ac.kr
Thesis Topic: Liquid crystal alignment on hexagonal lattice: Possible non-volatile display application

Undergraduate Advisor
Arshad Saleem bhatti, Professor, Dean Faculty of Science, Department of Physics, Comsats University, Islamabad, Pakistan.
asbhatti@comsats.edu.pk
Thesis Topic: Synthesis of ZnO nanostructures using VLS method

