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RESEARCH AND SCHOLARSHIP


Research Topics

My group uses interdisciplinary approach to investigate multifunctionality at the nanoscale, and the application of multifunctional nanostructures for energy efficient and sustainable technologies:

Fundamental science:

· Growth and phase transformation of complex oxide nanostructures and their phase-dependent properties 
· Defect formation and interactions in reduced dimensions: manipulating optical, electrical, and catalytic properties of nanomaterials
· Unconventional plasmonic nanostructures: new approaches to photocatalysis and sensing 
· Expanding electrical and magnetic properties of nanostructures: spintronics and multiferroics 
· Hybrid nanostructures as an alternative route to multifunctionality and property modification

Applications and devices:

· Energy efficient solid-state lighting and light emitting devices 
· Solar fuel production and environmental remediation
· Thermal and chemical sensors 
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  lecture)


	  2016
	  Emerging Technologies Meeting: Communications, Microsystems, Optoelectronics,    
  Sensors (ETCMOS), Montreal, QC 
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	Institute of Advanced Functional Materials, University of Bordeaux, France
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	Institute of Functional Nano & Soft Materials, Soochow University, Suzhou, China
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	Max-Planck Insitut für Intelligente Systeme, Stuttgart, Germany
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	XEROX Corporation, Research Centre of Canada
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	2011
	WIN-Bordeaux/Aquitaine Workshop, Waterloo, ON

	2011
	University at Buffalo (The State University of New York), Department of Physics
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	University of Western Ontario, Department of Chemistry
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	University of Washington, Department of Chemistry
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	Simon Fraser University, Department of Chemistry
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TEACHING ACTIVITIES

Record of Courses Taught 

	Term
	Course
	Title
	Grad/Undergrad
	Load

	Winter 2007
	CHEM 452
	Special Topics in Physical Chemistry (Electronic Structure of Bulk and Nanoscale Materials)
	Undergraduate
	100 %

	Fall 2007
	CHEM 356
	Introduction to Quantum Mechanics
	Undergraduate
	100 %

	Fall 2007
	NE 101
	Class Professor Seminar
	Undergraduate
	N/A

	Winter 2008
	NE 102
	Class Professor Seminar
	Undergraduate
	N/A

	Fall 2008
	NE 352
	Surfaces and Interfaces
	Undergraduate
	100 %

	Fall 2008
	NE 201
	Class Professor Seminar
	Undergraduate
	N/A

	Spring 2009
	NE 202
	Class Professor Seminar
	Undergraduate
	N/A

	Fall 2009
	CHEM 356
	Introduction to Quantum Mechanics
	Undergraduate
	100 %

	Spring 2010
	NE 301
	Class Professor Seminar
	Undergraduate
	N/A

	Fall 2010
	NE 302
	Class Professor Seminar
	Undergraduate
	N/A

	Winter 2011
	NANO 701
	Fundamentals of Nanotechnology: Nanoscale Surfaces and Interfaces
	Graduate
	100 %

	Winter 2011
	NANO 702
	Nanotechnology Tools: Spectromicroscopy
	Graduate
	100 %

	Fall 2011
	CHEM 356
	Introduction to Quantum Mechanics
	Undergraduate
	100 %

	Fall 2011
	NE 401
	Class Professor Seminar
	Undergraduate
	N/A

	Winter 2012
	NANO 701
	Fundamentals of Nanotechnology: Nanoscale Surfaces and Interfaces
	Graduate
	100 %

	Winter 2012
	NANO 702
	Nanotechnology Tools: Spectromicroscopy
	Graduate
	100 %

	Winter 2012
	NE 402
	Class Professor Seminar
	Undergraduate
	N/A

	Winter 2013
	NANO 701
	Fundamentals of Nanotechnology: Nanoscale Surfaces and Interfaces
	Graduate
	100 %

	Winter 2013
	NANO 702
	Nanotechnology Tools: Spectromicroscopy
	Graduate
	100 %

	Fall 2013
	NE 352
	Surfaces and Interfaces
	Undergraduate
	100 %

	Winter 2014
	NANO 701
	Fundamentals of Nanotechnology: Nanoscale Surfaces and Interfaces
	Graduate
	100 %

	Winter 2014
	NANO 702
	Nanotechnology Tools: Spectromicroscopy
	Graduate
	100 %

	Winter 2015
	NANO 701
	Fundamentals of Nanotechnology: Nanoscale Surfaces and Interfaces
	Graduate
	100 %

	Winter 2015
	NANO 702
	Nanotechnology Tools: Spectromicroscopy
	Graduate
	100 %

	Fall 2015
	NE 232
	Quantum Mechanics
	Undergraduate
	100 %

	Winter 2016
	NANO 701
	Fundamentals of Nanotechnology: Nanoscale Surfaces and Interfaces
	Graduate
	100 %

	Winter 2016
	NANO 702
	Nanotechnology Tools: Spectromicroscopy
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	100 %
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	Shokouh Farvid
	09/2007-08/2012
	Manipulating Structure and Properties of Colloidal In2O3 Nanocrystals

	Ting Wang
	09/2008-08/2013
	Investigation of Optical Properties of Nanostructured Transparent Conducting Oxides

	Hongyu Wu (visiting student from Beijing Institute of Technology, China)
	08/2009-09/2010
	Synthesis and Characterization of Dual Doping Sites in Co2+-Doped Ga2O3 Nanocrystals and Nanowires

	Manu Hegde
	05/2010-12/2015
	Probing the Electronic and Magnetic Properties of Transparent Semiconductor Nanowires Using X-ray Absorption Spectroscopic Methods

	Paul Stanish
	05/2013- date
	Design and Fabrication of All-Inorganic White Light Emitting Structures and Devices 

	Vahid Ghodsi
	05/2013- date
	Optical and Photocatalytic Properties of Pure and Doped Transparent Metal Oxide Nanocrystals

	Natalie Sisombath
	09/2014- date
	Hybrid Organic-Inorganic Approach to Multifunctionality at the Nanoscale

	Penghui Yin
	01/2016-date
	Manipulating the Properties of Multiferroic Nanomaterials



	
M.Sc.

	Name
	Period
	Title of Research Project

	Ling Ju
	09/2007-08/2009
	Synthesis and Investigation of Phase Transition of BaTiO3 and Cr3+-Doped BaTiO3 Nanocrystals

	Wan Hang Melanie Chiu
	09/2010-09/2012
	Förster Resonance Energy Transfer Mediated White-Light-Emitting Rhodamine Fluorophore Derivatives-γ Gallium Oxide Nanostructures

	Tahereh Sabergharesou
	09/2010- 08/2013
	Magnetic and Structural Investigation of Manganese Doped SnO2 and In2O3 Nanocrystals

	Vadim Chirmanov
	09/2011- 09/2014
	Single White-Light-Emitting Nanostructures Based on Förster Resonance Energy Transfer: Development, Characterization and Applications

	Lisa Hutfluss
	09/2012- 02/2015
	Studies in Pure and Transition Metal Doped Indium Oxide Nanocrystals

	Penghui Yin
	10/2013- 12/2015
	Exploring the Design of Multiferroic
Materials by Nanocrystal Building Block Approach

	Brian Fernandes (co-advised with Prof. Zoran Miskovic, Department of Applied Mathematics) 
	09/2014-08/2016
	Modelling Photoluminescence Decay Dynamics in Nanocrystals

	Hanbing Fang
	09/2014- 12/2016
	Transparent Metal Oxide Nanocrystals as Unconventional Plasmonic Building Blocks

	Susi Jin
	09/2015- date
	Gallium Oxide Nanocrystal Phase-Dependent Photocatalysis 

	Enas Howsawi
	09/2015- date
	Perovskite Oxide Nanostructures for Energy Storage Applications

	Yunyan Wang
	09/2015- date
	High Surface Area Materials for Gas Storage and Environmental Remediation

	Johnathan Altenbeck
	07/2016-date
	Processing and Fabrication of Light Emitting Devices From Transparent Metal Oxide Nanocrystals

	Yi Tan
	09/2016-date
	Magneto-Electric Interactions in Perovskite-Based Multiferroic Nanowires. 

	Shuoyuan Chen
	09/2016-date
	Magneto-Optical and Magneto-Electrical Studies of Magnetic Semiconductor Nanowires




B.Sc. Honors Thesis

	Name
	Year

	Kevin Stamplecoskie
	2008

	Matthew Worden
	2008

	Stefan Gomez
	2009

	Nikolina Ilic
	2010

	Peter Jones
	2011

	Nicole Combe
	2013

	Viktor Malkov
	2013

	Yi Pan
	2016

	Yi Tan
	2016




Other

	Name
	Period
	Position

	Vladimir Blagojevic
	2008-2009
	Postdoctoral Fellow 

	Ian Hosein
	2010-2012
	Postdoctoral Fellow

	Arunasish Layek
	2012-2014
	Postdoctoral Fellow

	Baran Yildirim
	2014-2015
	Postdoctoral Fellow

	Josh Byers
	2015-2016
	Postdoctoral Fellow

	Shrey Sindhwani
	2007
	Undergraduate Research Assistant

	Brent Pautler
	2007-2008
	Undergraduate Research Assistant

	Adrian Adamescu
	2007-2008
	Undergraduate Research Assistant

	Carl Haugen
	2007-2008
	Undergraduate Research Assistant

	Matthew Robinson
	2009-2010
	Undergraduate Research Assistant

	Tal Bratkov
	2016-date
	Undergraduate Research Assistant  

	Motasser Hossain
	2009-2010
	Technician

	Randy Fagan
	2008-2010
	Technician



NSERC Summer Fellowships for Undergraduates: Supervised 4 NSERC students (Shrey Sindhwani, Kevin Stamplecoskie, Brent Pautler, and Nicole Combe)

Alumni Employment 

	Name
	Year

	Shokouh S. Farvid
	Senior Scientist, Advanced Sterilization Products (Johnson and Johnson), Irvine, CA

	Ting Wang
	Associate Professor, National Engineering Research Center for Colloidal Materials, Shandong University (China)

	Hongyu Wu
	Senior Patent Agent, Patent Office of the People’s Republic of China

	Manu Hegde
	Postdoctoral Associate, Department of Chemistry, University of Waterloo

	Ling Ju
	Ph.D. Candidate in Materials Science and Engineering, Lehigh University

	Wan Hang Melanie Chiu
	Analytical Chemist, Toronto Research Chemicals, Toronto, ON

	Lisa Hutfluss
	Georgia-Pacific, Atlanta, GA

	Vadim Chirmanov
	N/A

	Vladimir Blagojevic
	Research Scientist, Institute of Technical Sciences of the Serbian Academy of Arts and Sciences

	Ian Hosein
	Assistant Professor, Department of Biomedical and Chemical Engineering, Syracuse University  

	Arunasish Layek
	Postdoctoral Fellow, Center for Surface Chemistry and Catalysis, University of Leuven (Belgium)

	Baran Yildirim
	Visiting Researcher, University of New South Wales, Canberra, Australia

	Joshua Byers
	Assistant Professor, Department of Chemistry, University of Quebec at Montreal (UQAM)




Involvement in Curriculum Development

I have developed four new courses in the Department of Chemistry and Nanotechnology Engineering program and taught them for the first time: Electronic Structure and Properties of Bulk and Nanoscale Materials (CHEM 452), Surfaces and Interfaces (NE 352) and Fundamentals of Nanotechnology: Nanoscale Surfaces and Interfaces (NANO 701) and Spectromicroscopy (NANO 702). 

SERVICE


Committees  

University/Faculty 

2014-date Collaborative Graduate Nanotechnology Program Steering Committee, representative for the Department of Chemistry

2007-2012 Class Professor the Nanotechnology Engineering undergraduate program, Coordinator/Liaison for class NE 2012.
 
2012-2013 Search and Hiring Committee for Distinguished Endowed Professor of Physics, invited by the Chair of the Department of Physics as an external University representative


Department

2016-date Search and Hiring Committee for Nanotechnology position, committee member

2016-date Health and Safety Committee

2012-2014 Search and Hiring Committee for Chemistry-Institute for Quantum Computing position, committee member 

2011-2013 Department of Chemistry Executive Committee, committee member

2007-2010 Search and Hiring Committee for Nanotechnology position, committee member


Other

2011-2012 Proposal Study Panel (PSP) at the Molecular Foundry (Lawrence Berkeley National Laboratory, University of California, Berkeley), panel member


Related Community Service

Scientific Committee for the 2nd International Conference on Nanotechnology Modeling and Simulation (ICNMS’17), Barcelona, Spain (April 4-6, 2017)

Organizing Committee for 10th International Conference on Emerging Materials and Nanotechnology, Emerging Materials Conference Series, Vancouver, BC (July 27-29, 2017) 

Organizing Committee for the International Conference on Nanotechnology Research 2016 (Gavin Conference Series), San Antonio, TX (November 28-30, 2016)

International Organizing Committee for the Energy, Materials & Nanotechnology Meeting (EMN 2015), Bangkok, Thailand (November 10-13, 2015)

Award Selection Committee at the YoungChem 2015, Krakow, Poland (October 7-11, 2015)

Session Chair at the 4th Annual World Congress of Nanoscience & Technology (NanoS&T 2014), Qingdao, China (October 29-31, 2014)

Session Chair at the Collaborative Conference on 3D & Materials Research, Incheon/Seoul, South Korea (June 23-27, 2014)

Judge for the Poster Award at the Canadian Society for Chemistry, Vancouver (June 1-5, 2014)

Program Committee for the 39th International Symposium on Compound Semiconductors (ISCS 2012), University of California Santa Barbara (August 27-30, 2012)

Invited Discussion Leader at the Gordon Research Conference on Defects in Semiconductors, Biddeford, ME (August 12-17, 2012)

Chair of the Symposium “Nanostructures: Nanowires, Nanotubes, Inorganic Semiconductors, Catalysis” at the WIN-Soochow Nanotechnology Workshop (July 19-27, 2011) 

Chair of the Session IN 8 (General Inorganic Chemistry) of the Inorganic Chemistry Symposium at the Canadian Society for Chemistry Meeting in Montreal (June 5-9, 2011)

Chair of the Symposium “Energy Materials and Metamaterials” at the WIN-Bordeaux/Aquitaine Workshop (May 16-18, 2011)

Judge for the Best Poster Award at the Nano and Giga Challenges in Electronics, Photonics and Renewable Energy 2009/14th Canadian Semiconductor Technology Conference in Hamilton (August 10-14, 2009)

Co-organizer of the Symposium JJ (Nanowires: Novel Assembly Concepts and Device Integration) at the Materials Research Society Meeting in Boston (Fall 2007)

	
Outreach

Public Service

Invited expert panelist for LightSavers Canada Initiative by the Canadian Urban Institute. This national initiative is established to promote the adoption of LED and smart controlled lighting systems across Canada. The panel consisted of selected Canadian leaders in lighting innovation and urban planning.

Mentoring and preparing a group of grade 12 high school students attending the Port Credit
SciTech program for the 2014 National Science Fair competition.
 
Mentor for the Engineering Science Quest (ESQ) camp (August 2011); ESQ is a not-for-profit engineering and science education program with a mission to increase the interest in science, engineering and technology amongst Canadian youth.

Participated and presented at the recruiting session at Port Credit High School in Mississauga, ON, organized and administered by the Dean of Science (April 24, 2008).

Media Coverage

Over 35 appearances

• Radio interviews:
CBC Radio “The Morning Edition with Craig Norris”
610 CKTB (Bell Media) “One on one with Kevin Jack”

• TV network interviews and reports:
Weather Network Channel (Science and Technology Program with Nicole Karkic) CHEX TV 12 Durham (Technology News)

• Print and online media outlets:
CBC News “Waterloo chemist develops 'holy grail' LED lightbulb”
Huffington Post “Canadian's 'Holy Grail' Invention Could Revolutionize Lighting”
Also featured in: Vancouver Star, yahoo Canada, msn Canada, Canada Online News, World’s Daily News, World News, News British Columbia, News Maritimes, paNOW, NationsRoot, Airing News

• Science and technology news:
University of Waterloo Stories "How Many Scientists Does it Take to Change the Lightbulb”
DesignEngineering “Waterloo-developed nanotech to make LED light bulbs affordable” 

Also featured in: LEDinside, Reddit.com, e! Science News, Keep.ca, geekexchange.com, Tech News Daily, topix.com-Chemistry News, Genesis NanoTechnology, nanotechnology.newsonly.org, inkblot.ca

• Commercial news:
Lights Fantastic Pro, LED High Bay Light Wholesale, Warta Gadgets, etc.


PROFESSIONAL ACTIVITIES

Society Memberships and Positions Held

American Chemical Society

Materials Research Society

Faculty Association of the University of Waterloo


Refereeing

Journals

Nature Series (Nanotechnology, Chemistry, and Materials),  Journal of the American Chemical Society; Nano Letters; ACS Nano; Chemistry of Materials, Journal of Physical Chemistry Letters, Journal of Physical Chemistry; Langmuir; Applied Materials and Interfaces; Angewante Chemie; Advanced Materials; Advanced Functional Materials; Chemical Communications; Journal of Materials Chemistry; Nanoscale; ChemPhysChem; CrystEngComm; Applied Physics Letters; APL Materials; Chemical Physics Letters; Nanotechnology; Dalton Transactions; Materials Today; Physica Status Solidi; Journal of Alloys and Compounds; Journal of Crystal Growth; Coordination Chemistry Reviews; and others.


Book Review

Nanoscale Semiconductor Memories: Technology and Applications, Kurinec, S. K. and Iniewski, K. (Editors); CRC Press/Taylor&Francis: Boca Raton, FL



Grant Applications 

[bookmark: _GoBack]NSERC (Discovery, Strategic, and CRC Programs); Canada Foundation for Innovation; U.S.  National Science Foundation; U.S. Department of Energy; European Research Council; American Chemical Society-Petroleum Research Fund; Lawrence Berkeley National Laboratory (Molecular Foundry Facility); WorkSafeBC, Innovation, and others.


External Thesis Examiner

Ph.D. 

2007, Michael E. Earle, Department of Chemistry, University of Waterloo, Waterloo, Canada
2009, Jun Zhu, Department of Chemistry, University of Western Ontario, London, Canada
2010, Kamal H. Mroue, Department of Chemistry, University of Waterloo, Waterloo, Canada
2012, Bryan Kuropatwa, Department of Chemistry, University of Waterloo, Waterloo, Canada
2012, Guang He, Department of Chemistry, University of Waterloo, Canada
2013, Rajesh Tripathy, Department of Chemistry, University of Waterloo, Canada
2014, Natacha Kindjan, Department of Chemistry, Universite de Liege, Belgium
2014, Kristen Snell, Department of Chemistry, Universite de Nantes, France
2015, Andrew Achkar, Department of Physics, University of Waterloo, Canada
2015, Quansheng Guo, Department of Chemistry, University of Waterloo, Canada
2015, Dan Padmos, Department of Chemistry, Dalhousie University, Canada
2016, Nader Farahi, Department of Chemistry, University of Waterloo, Canada
2016, Nagaraj Nandihalli, Department of Chemistry, University of Waterloo, Canada
2016, Robert Black, Department of Chemical Engineering, University of Waterloo
2016, Yingjie Zhang, Department of Electrical and Computer Engineering, University of Waterloo, Canada
2016, Aula al Muslim, Department of Chemistry, University of Waterloo, Canada
2016, Greg Holloway, Department of Physics, University of Waterloo, Canada
2016, Jong Bum Park, Department of Chemistry, University Guelph, Canada


External Ph.D. Committees

2007-2009, Kallum Koczkur, Department of Chemistry, University of Guelph, Canada 
2007-2011, Si-Hyoung Oh, Department of Chemistry, University of Waterloo, Canada
2007-2008, Brian Ellis, Department of Chemistry, University of Waterloo, Canada 
2008-2010, Kamal H. Mroue, Department of Chemistry, University of Waterloo, Waterloo, Canada
2008-2012, Guang He, Department of Chemistry, University of Waterloo, Canada
2008-2012, Bryan Kuropatwa, Department of Chemistry, University of Waterloo, Canada
2008-2013, Savitree Bangarigadu-Sansy, Department of Chemistry, University of Waterloo, Canada
2008-2013, Rajesh Tripathy, Department of Chemistry, University of Waterloo, Canada
2009-2010, Serife Kaymaksiz, Department of Chemistry, University of Waterloo, Canada 
2009-date, Jong Park, Department of Chemistry, University of Guelph, Canada
2010-2011, Amirjalal Jalali, Department of Chemistry, University of Waterloo, Canada 
2010-2012, Manal Hessein, Department of Chemistry, University of Waterloo, Canada
2011-2014, Natacha Kindjan, Department of Chemical Engineering, University of Bordeaux, France 
2011-2013, Abdulrahman Alhadhrami, Department of Chemistry, University of Waterloo, Canada 
2011-2015, Quansheng Guo, Department of Chemistry, University of Waterloo, Canada
2011-2016, Nader Farahi, Department of Chemistry, University of Waterloo, Canada
2011-2016, Nagaraj Nandihalli, Department of Chemistry, University of Waterloo, Canada
2012-2013, Prakash Venkatesan, Department of Chemistry, University of Waterloo, Canada
2012-2016, Robert Black, Department of Chemical Engineering, University of Waterloo, Canada
2012-date, Aula al Muslim, Department of Chemistry, University of Waterloo, Canada 
2012-date, Xiaoqi Sun, Department of Chemistry, University of Waterloo, Canada 
2013-date, Gregory Holloway, Department of Physics, University of Waterloo, Canada
2013-date, Goli Pourmand, Department of Chemistry, University of Guelph, Canada
2013-date, Aklilu Worku, Department of Chemistry, University of Waterloo, Canada
2015-date, Quanquan Pang, Department of Chemistry, University of Waterloo, Canada
2015-date, Erica Ramos Guzman, Department of Chemistry, University of Waterloo, Canada
2016-date, Yixuan Shi, Department of Chemistry, University of Waterloo, Canada
2016-date, Valentin Gougeon, Department of Chemistry, University of Waterloo, Canada
2016-date Rohit Saraf, Department of Chemistry, University of Waterloo, Canada

M.Sc.

2011, Nicole Cathcart, Department of Chemistry, Wilfrid Laurier University, Waterloo, Canada
2011, Andrew Frank, Department of Chemistry, Wilfrid Laurier University, Waterloo, Canada.
2010-2012, Haleema Alamri, Department of Chemistry, University of Waterloo, Canada 
2013-2015, Quanquan Pang, Department of Chemistry, University of Waterloo, Canada
2013-2015, Mohamed Oudah, Department of Chemistry, University of Waterloo, Canada 
2014-2015, Yixuan Shi, Department of Chemistry, University of Waterloo, Canada 
2016, Mathew VanZant, Department of Chemistry, University of Waterloo, Canada
2016-date, Xiaoyu Cheng, Department of Chemistry, University of Waterloo, Canada 
2016-date, Ivan Kochetkov Department of Chemistry, University of Waterloo, Canada

For all M.Sc. candidates above, I was also theses examiner and defense committee member. 
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