Julia W. P. Hsu

University of Texas at Dallas phone: (972) 883-5789
Department of Materials Science and Engineering Jfax: (972) 883-5470
800 W Campbell Road, RL 10 e-mail: jwhsu@utdallas.edu

Richardson, TX 75080

EXPERIENCE:
University of Texas at Dallas
2010 — present Professor, the Erik Jonsson School of Engineering and Computer Science
2010 — present Texas Instruments Distinguished Chair in Nanoelectronics
2011 — present Associate Head, Department of Materials Science and Engineering
2011 — present Graduate Director, Department of Materials Science and Engineering
Sandia National Laboratories
2003 - 2010 Principal Member of Technical Staff, Surface & Interface Science
2006 - 2010 Scientist, Center for Integrated Nanotechnologies
Bell Laboratories, Lucent Technologies Inc.
1999 - 2003 Member of Technical Staff, Semiconductor Physics
University of Virginia
1997 - 2001 Associate Professor of Physics (with tenure)
1993 - 1997 Assistant Professor of Physics
AT&T Bell Laboratories
1990 - 1992 Postdoctoral Member of Technical Staff, Supervisor: M. J. Cardillo
EDUCATION:
1985 - 90 Stanford University, Stanford, CA 94305

Ph. D. in physics, 1991
Thesis: Novel Transport Properties of Two-Dimensional Superconductors
Advisor: A. Kapitulnik

M. S. in physics, 1987

1981 - 85 Princeton University, Princeton, NJ 08544
B. S. E. summa cum laude in chemical engineering, 1985
Thesis: Efficiency of He and N» as Third Body Gases in Cs133-Xe!29 Systems
Advisor: W. Happer

Program certificate in engineering physics, 1985

HONORS & AWARDS:

2011 Materials Research Society (MRS) Fellow. Citation: For contributions to
understanding relationships between materials structure and electronic
properties at the nanoscale via careful experimentation and technique
development, and for leadership of the materials research community.

2007 American Association for the Advancement of Science (AAAS) Fellow
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2007 Sandia National Laboratories, Laboratory Directed Research & Development,

Award for Excellence, “Nanolithography Directed Materials Growth and Self-

assembly”

2005 First Prize, “Science as Art” Competition at 2005 Spring Materials Research
Society Meeting

2002 Outstanding Speaker Award, ONR workshop on Extended Defects in Wide Gap
Semiconductors

2001 American Physical Society (APS) Fellow. Citation: For pioneering work in

applying scanning probe microscopy techniques to elucidate the nanometer scale
electronic and optical properties of novel materials, in particular the physics
related to defect

1996 Harrison Award, University of Virginia
1994 Alfred P. Sloan Foundation Research Fellowship
1993 National Science Foundation Young Investigator Award
1986 Apker Award from the American Physical Society
1985 -90 John and Fannie Hertz Foundation Fellowship
1985 - 90 Graduate Research Program for Women Grant from AT&T Bell Labs
1985 Phi Beta Kappa Tau Beta Pi, and Sigma Xi
1985 Allen G. Shenstone Prize in Physics, James Hayes-Edgar Palmer Prize in Engineering,
Jeffrey O. Kephart Award in Engineering Physics, Princeton University
1983 Society of Women Engineers Bechtel Corporation Scholarship
RESEARCH INTERESTS:
® Electronic and transport properties at the organic-inorganic interface
® Growth and assembly of semiconductor nanostructures
® Nanostructured composites for solar energy harvesting
® Nanomaterials for energy applications
® Spatially resolved studies of local electrical and optoelectronic properties
AREAS OF EXPERTISE:
® Emergent photovoltaics, e.g. organic, hybrid, perovskite
® Solution synthesis of inorganic nanostructures, e.g. ZnO, CuGaO,, transition metal dichalcogenides
e Interfacial phenomena between dissimilar materials, e.g. metal/organic, oxide/organic, oxide/metal
® Growth and properties of lattice-mismatched semiconductors, e.g. GeSi/Si, GaAs/Ge, GaN/sapphire
® Scanning probe microscopy and spectroscopy, e.g. AFM, conducting-tip AFM, NSOM
® Semiconductor defect characterization, e.g. conducting-tip AFM, capacitance spectroscopy
® Oxide catalysts for NO oxidation
® Superconductivity, metal-insulator transition, proximity effect

PROFESSIONAL ASSOCIATIONS:

American Physical Society
Materials Research Society

RESEARCH FUNDING:

“Transistor-based High-gain High-bandwidth Photodetectors,” Texas Photonics Center, $34,670,
2017, PI
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“Nano-engineered Polymer Composites for Dielectric and Magnetic Applications,” Texas
Instruments, $75,000, 2016, PI

“Creativity Extension: Impact of Interfacial Contact Layers on Photon-to-Electron Conversion
Loss in Organic Solar Cells,” National Science Foundation, $299,999, 2016, PI
“Nano-engineered Polymer Composites for Dielectric and Magnetic Applications,” Texas
Instruments, $50,000, 2015, PI

“Creativity Extension: Impact of Interfacial Contact Layers on Photon-to-Electron Conversion
Loss in Organic Solar Cells,” National Science Foundation, $299,999, 2015, PI
“Nano-engineered Polymer Composites for Dielectric and Magnetic Applications,” Texas
Instruments, $36,000, 2014, PI

“Sulfur Poisoning of Complex Oxide Catalysts for Nitric Oxide (NO) Oxidation: Effect of
Crystal Structure and Stoichiometry,” Welch Foundation, $180,000, 2014, P1

“Impact of Interfacial Contact Layers on Photon-to-Electron Conversion Loss in Organic Solar
Cells,” National Science Foundation, $474,278, 2013, PI

“Synthesize Iron Nanoparticles in a Polymeric Matrix Suitable for Magnetic Core Materials,”
Sandia National Laboratories, $85,000, 2013, PI

“Synthesize Iron Nanoparticles in a Polymeric Matrix Suitable for Magnetic Core Materials,”
Sandia National Laboratories, $85,000, 2012, PI

“Explore Microwave-assisted Synthesis for Synthesizing Iron and Iron Oxide Nanoparticles,”
Sandia National Laboratories, $50,000, 2012, PI

“Carrier Transport Layer for Organic Photovoltaics,” Sandia National Laboratories, $22,531,
2011, PI

“Enhanced Optical Absorption in Polymer Solar Cells with Plasmonic Nanostructures,”
CONTACT, $57,000, 2010 - 2011, PI

“Development of Electron Nano-Probe Techniques for Structural Analysis of Nanoparticles and
Amorphous Thin Films,” Sandia LDRD, 10/2009-9/2010, Team Member

“Understanding Charge Separation and Transfer at Interfaces in Energy Materials and Devices
(CST),” Energy Frontier Research Centers, $15,000,000 total, 10/2009-9/2014, Team Member
“Hierarchical Morphology Control for Nanocomposite Solar Cells,” Sandia LDRD, $1,875,000,
10/2008-9/2010, PI

Subcontract from NREL OPV Program, DOE EERE, $250,000/yr, 1/2008-9/2010, PI
“Nanolithography by Combined Self-Assembly and Directed-Assembly,” Sandia LDRD,
$900,000, 10/2007-9/2010, Team Member

“Interactions of Organics with Inorganic Nanoparticles and Nanocomposites,” DOE Basic
Sciences, $300,000/yr, 10/2007-9/2010, PI

“Nanoengineering of Active Interfaces for Organic-Inorganic Optoelectronics,” Sandia LDRD,
$1,480,000, 10/2006-9/2009, Team Member

“Nanocrystals-based Next-generation Photovoltaics,” Director of Central Intelligence
Postdoctoral Fellowship, $282,000, 2006-2009, P1

“Piezoelectric Properties of Arrayed Nanostructures of Zinc Oxide for Sensor Applications,”
Truman Fellowship, $735,000, 10/2005-9/2008, PM

“Active Assembly for Large-Scale Manufacturing of Integrated Nanoelectronics,” Sandia LDRD,
$835,000, 10/2005-9/2008, Team Member

“A Discovery Platform for Nanowire Electronics and Photonics,” Sandia LDRD, $954,000,
10/2005-9/2008, Team Member

“Creating a Discovery Platform for Defined-space Chemistry and Materials: Metal Organic
Frameworks,” Sandia LDRD, $1,020,000, 10/2005-9/2008, Team Member

“Development of Nanostructured and Surface Modified Semiconductors for Hybrid Organic-
Inorganic Solar Cells,” Sandia LDRD, $1,170,000, 10/2005-9/2008, PI

“Nanolithography Directed Materials Growth and Self-assembly,” Sandia LDRD, $1,200,000,
10/2003-9/2006, P1

“Development of Nanoscale Print-head Technology for Lithographic Patterning of Large Area
Substrates,” DARPA, $2,700,000; 9/98-8/2002 (one of seven co-P.1.s)
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“Submicron Scale Studies of Optical Anisotropy in Thin Films,” National Science Foundation;
$239,066 + $28,628 supplement, 9/98—8/2001, PI

“Nanometer Scale Studies of Defects in Photovoltaic Materials,” Department of Energy;
$240,000, 1/98-12/2000, PI

“Pulsed Laser Deposition System for Oxide Films,” Jeffress Memorial Trust; $20,000, 7/97-6/98,
co-PI

“Acquisition of Equipment to Assist in the Synthesis and Property Measurement of Bulk
Amorphous and Nanocrystalline Metal Alloys,” National Science Foundation; $28,600, 9/96-
8/97, team member

“The Science and Technology of Metallic Glasses and Nanocrystalline Materials,” Academic
Enhancement Program, University of Virginia; $799,876, 6/95-5/98

“Development of Variable - Temperature Near-field Optical Microscope,” National Science
Foundation; $150,000, 9/94-8/98, co-PI

“Sloan Research Fellowship,” Alfred P. Sloan Foundation; $30,000, 9/94-8/99, P1
“Spatially-Resolved Optical and Transport Properties of Compound Semiconductor Thin Films
and Devices,” Jeffress Memorial Trust; $34,000, 1/94-6/97, P1

“Spatially-Resolved Optical Properties of Poly(para-Phenylene Vinylene) Using a Near-field
Scanning Optical Microscope,” Petroleum Research Fund; $20,000, 9/93-8/95, PI

“Young Investigator Award,” National Science Foundation; $312,500, 7/93-8/99, PI

PROFESSIONAL ACTIVITIES:

Member, Meeting Quality Subcommittee, Materials Research Society (2012-present)
Advisory panel, Princeton Center for Complex Materials (2009-2020)

Panel review for NSF EPM (2014)

Scientific Committee Member, 2012 Inter-Continental Advanced Materials for Photonics (I-
CAMP) Summer School on Renewable and Sustainable Energy

External Review Committee, Center for Integrated Nanotechnologies (CINT) (2011-present)
Member, Nomination Committee, of the American Physical Society Division of Materials
Physics (2011-2013)

Member, Nomination Committee, of the American Physical Society Division of Condensed
Matter Physics (2010)

Panel review for NSF Solar Initiative (2010)

Chair, International Relations Committee, Materials Research Society (2010-2011)

External Advisory Committee, U. Massachusetts Energy Frontier Research Center (2009-2014)
Chair, Program Committee for American Physical Society Workshop on Energy Research for
Young Physicists, American Physical Society Topic Group on Energy Research and Applications
(2010)

Advisory board, International Conferences on Modern Materials and Technology (2009-2010)
Advisory board, TACT 2009 International Thin Film Conference (2009)

Review panel, DOE EPSCoR program of Idaho State University (2008-2009)

James C. McGroddy Prize selection committee, American Physical Society (2007-2008)
Member, Program Committee for American Physical Society Workshop on Energy Research for
Young Physicists (2008-2009)

Treasurer and Chair of Operational Oversight Committee, Materials Research Society (2006-
2007)

Review panel for DOE Solar Energy Utilization Initiative (2007)

Board of Directors, Materials Research Society (2005-2007)

Member-at-Large in the Executive Committee of the American Physical Society Division of
Materials Physics (2004-2007)

Editorial Board, Solid State Communications (2005-2008)

Lead organizer for 2007 Materials Research Society Fall Meeting Symposium F: “Interfaces in
Organic and Molecular Electronics III”

Meeting Chair for the 2004 Materials Research Society Fall Meeting
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® (o-organizer, “Interfacial Phenomena in Nanostructured Materials and Devices” Workshop at
Telluride Science Research Center (2008, 2010, 2012)

® Member of the Minerals, Metals and Materials (TMS) Society Electronic Materials Committee
(2000-2006)

® Invited organizer for 1997-2011 Electronic Materials Conference

® Invited participants on DOE Workshop on “Basic Research Needs for Solar Energy Utilization’
(2005)

e Invited participants in the Special National Nanotechnology Initiative (NNI) Interagency Grand
Challenge Workshop on Instrumentation and Metrology at NIST (2004)

e Invited participants in U. S. National Academy of Engineering “Nineth Annual Symposium on
Frontiers of Engineering” (2003)

e Invited participants in Vision2020 Nanomaterials and the Chemical Industry R&D Roadmap
Workshop (2002)

® Panel review for NSF Materials Research Science and Engineering Centers reverse site visit
(2002)

e Invited participants in U. S. National Academy of Sciences “Thirteenth Annual Symposium on
Frontiers of Science” (2001)

® Member of American Physical Society Committee on the Status of Women in Physics site
visiting committee to Penn State (2000)

® [ cad organizer for 1998 Materials Research Society Spring Meeting Symposium S: “Nanoscale
Materials Characterization Using Scanning Probes”

® Panel review for NSF Career Award (1998)

® Panel review for NSF Major Research Instrumentation (1997)

® Invited participants in U. S. National Academy of Sciences “Sixth Annual Symposium on
Frontiers of Science” (1994)

® Review papers for Phys. Rev. Lett., Appl. Phys. Lett., Nano Lett. J. Appl. Phys., Phys. Rev. B, Rev.
Sci. Instrum., Science, J. Phys. Chem., J. Crys. Growth, Langmuir, Advanced Materials, Small,
Chem. Phys. Lett., Solid State Comm., Thin Solid Films, Org. Electron. Appl. Surf. Sci., Elec.
Device Lett., J. Elec. Mater., J. Am. Chem. Soc., ACS Nano, J. Mater. Chem. A&C, ACS Appl.
Mater. & Interface, Adv. Energy Mater., Adv. Func. Mater., Adv. Mater., Nanoscale, RSC
Advances, Phys. Chem. Chem. Phys., J. Phys. Chem. C, J. Phys. Chem. Lett., Optics Express,
Optics Letters, Europhysics Lett., Scanning Microscopy, J. Materials Science, Mater. Sci. Eng. B,
Materials Research Society Meeting Proceedings

® Review proposals for NSF, DOE, EPA, and ARO

b

TEACHING:

CURRENT STUDENTS AND POSTDOCS:
PhD:
* Diego Barrera: MSEN, January 2012 — present
* Liang Xu: MSEN, September 2012 — present
*  Sampreetha Thampy: MSEN, September 2014 — present
*  Michael Womble: MSEN, September 2015 — present
e Trey Daunis: MSEN, Januray 2016 — present

STUDENTS AND POSTDOCS SUPERVISED:

Research Scientist:
- Yun-Ju Lee: MSEN, September 2010 — August 2015
Postdoc:
- Liang Xu: July 2017 — October 2017
- Diego Barrera: June 2017 — August 2017, CIMAV - Monterrey
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- Jian Wang: January 2015 — May 2017, University of Washington, Washington
Research Foundation Innovation Fellowships in Clean Energy
- Yun-Ju Lee: January 2006 — August 2010, Research Scientist at Air Force Research
Laboratory (UES)
- Robert J. Davis: December 2008 — September 2010, Staff Scientist at GE Research
- Summer R. Ferreira: June 2009 — August 2010, Senior Member of Technical Staff at
Sandia National Laboratories
- Matthew T. Lloyd: July 2007 — July 2009;
- Aaron Trionfi: Nov 2006 — Dec 2008; Research Analyst at CNA (formerly Center for
Naval Analyses)
- Dana C. Olson: Feb 2006 — Feb 2008; Sr. Scientist at NREL
- David A. Scrymgeour (Truman Fellow): May 2005 — September 2008; Sr. Member of
Technical Staff at Sandia National Laboratories
- Tae-woo Lee: March 2002 — August 2003; Assistant Professor of Materials Science
and Engineering, Pohang University of Science and Technology, South Korea
- Rick Bley: 1997 - 1999
PhD:
- Boya Zhang (Fall 2017 — present)
- Lakshmi Narayanan (Summer 2017 — present)
- Michael Womble (Fall 2015 — present)
- Sean Dillon (co-advised with Yves Chabal, Spring 2017 — present)
- Trey Daunis (Summer 2015 — present)
- Sampreetha Thampy (Spring 2015 — present)
- Liang Xu (2017), Charge Dynamics and Device Physics in Bulk-Heterojunction
Organic Photovoltaics
- Diego Barrera (2017) Synthesis and Characterization of Transition Metal Oxides and
Dichalcogenides and Their Application in Organic Photovoltaics; CIMAV -
Monterrey
- Jian Wang (2015) Nanomaterials as Interfacial Contact Layers for Organic
Photovoltaics; University of Washington
- Anthony L. Campillo (2001) Near-field Scanning Optical Microscopy Studies of
Photonic Structures and Materials; Naval Research Laboratory
- Matthew H. Gray (2001) Near-field Photocurrent Studies of Temperature and
Polarization Dependence in Relaxed SiGe Films on a Si Substrates; National
Renewable Energy Laboratory
- Qin Xu (1998) Surface Morphological and Electronic Studies of GaAs Films Grown on
Ge and Ge/Si Substrate; Principal Engineer, New Scale Technologies, Inc.
- Eric B. McDaniel (1997) Nanometer Scale Studies of Novel Oxide Materials Using
Near-field Scanning Optical Microscopy
MS Thesis:
- Sampreetha Thampy (2014) Synthesis and Characterization of Transition Metal-
Mullite Catalysts for Nitric Oxide (NO) Oxidation
- Frederik F. Schrey (2002) A Microscope for Imaging, Spectroscopy, and Lithography
at the Nanometer Scale: Combination of a Two-photon Laser Scanning Optical
Microscope and an Atomic Force Microscope
- Amanda McDaniel (1997) Near-field Scanning Optical Microscopy Studies of
Cu(In,Ga)Se; Solar Cells
MS: Trey Daunis (2015); Kaiyuan Luo (2014); Juan Yi (2012)
MA: Penelope L. Slocum (1994)
BA/BS: Anna C. Mueller (Fall 2016-Spring 2017, Mechanical Engineering); Nicholas
Inocencio (Fall 2016, Electrical Engineering); Adeoluwa Babatunde (Fall 2015-Fall
2016, Computer Science); Brandon Adkison (Summer & Fall 2014, Biochemistry);
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William Enderlein (Fall 2012, Mechanical Engineering); A. C. Shaikh (Spring 2011,
Mechanical Engineering); R. Kelly (1999); Anthony L. Campillo (1995-96); Benjamin
J. Cook (1994)

Undergraduate Summer Students:
Laura Quiroga (2017); Daniel Hwu (2017); Aakash Gadh (2017); Aaron Kramer
(2015); Claire Friedman (2013); Yasmin Noor (2012); James Gould (2012); Erica Fang
(2006-2009); Stuart Kirschner (2009); Nolan Chang (2005-2006); Theresa Clement
(2005); Colin Ducharme (1998); Richard Janowski (1996); Anthony L. Campillo
(1995); Karen E. Johnson (1995); Wendy Garber (1994)

High School Students:
Daniel Wang (2016); Akash Kumashi (2016); Benjamin Liu (2015); Rachna Parikh
(2015); Jared Nysetvold (2014); Stephen Nelson (2014); Jason Chang (2013); Vanessa
Ibarra (2013, 2014); Samuel Cheng (2012); Galen Gao (2011-2012); Tyler Hostetter
(2011); Nolan Chang (2004)

COURSES TAUGHT AT THE UNIVERSITY OF TEXAS AT DALLAS:
Thermodynamics, MSEN 5310 — core course for MSEN graduate students (F15, F17)

Materials Characterization, MSEN5360 — core course for MSEN graduate students (S13, S14,
S15)

Introduction to Materials Science and Engineering, MSEN5300 -- for graduate and upper level
undergraduate students without background in MSEN (F10, F11, F12, S16)

Electromagnetism and Waves, PHYS2326 — calculus based physics for engineering students
(S12)

Introduction to Engineering and Computer Science, ECS1200 (4 sections) — for freshmen
engineering majors (F13)

Dissertation and Thesis Committee:

Jian Wang — Ph. D., MSEN (Chair, graduated 10/2015)
Louis Caillard — Ph. D., MSEN (graduated 11/2014)

Kui Tan — Ph. D., MSEN (graduated 5/2014)

Kamil Mielczarek — Ph. D., Physics (graduated 3/2013)
Yi Yang — Ph. D., EE (graduated 6/2012)

Diego Barrera — Ph. D., MSEN (Chair, graduated 5/2017)
Liang Xu — Ph. D., MSEN (Chair, graduated 5/2017)
Sampreetha Thampy — Ph.D., MSEN (Chair)

Michael Womble — Ph.D., MSEN (Chair)

Sean Dillon — Ph.D., MSEN (co-chair)

Trey Daunis — Ph. D., MSEN (Chair)

Lakshmi Narayanan — Ph.D. MSEN (Chair)

Boya Zhang — Ph.D. MSEN (Chair)

Fantai Kong — Ph.D., MSEN (graduate 5/2017)

Minghua Li— Ph.D., EE (Outside Chair, 3/2016)

India Stewart — Ph. D., Public Affairs (Outside Chair, 7/2013)

COURSES TAUGHT AT THE UNIVERSITY OF VIRGINIA:

Basic Physics Laboratories II -- for pre-meds and science majors (1999 Spring)
General Physics III Laboratories -- for engineers (1999 Spring)
Introductory Physics III -- Electricity and Magnetism for Physics majors (1995 Fall, 1996 Fall,
1997 Fall)
Introduction to Solid State Physics -- for upper class undergraduates and graduate students from
Physics as well as Chemistry and Engineering (1994 & 1995 Spring)
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Living in the Modern Age: from Bubble Gum to Fiber Optics -- I conceived, designed, and taught
this course twice. This course was offered in a seminar format for non-science major
undergraduates. The goal is to show them the comforts and conveniences of daily life that
were made possible by modern technological materials. Topics included plastics and
polymers, aluminum soda cans, silicon and integrated circuits, bar codes and diode lasers,
optical fibers and telecommunications. The impact on society and environment, such as
waste and recycling, was also examined. Class participation and a term paper are two major
components of the course. For the latter, students chose a material and analyzed their
materials properties and applications. The principle behind this term paper was to provide
students with an opportunity to learn about the making and impact of a material of their
interest. (1993 & 1994 Fall)

UNIVERSITY SERVICES:

SERVICES AT UNIVERSITY OF VIRGINIA:

Physics Department:
Graduate Program Advisor: 1994-1998
Supervised Prof. R. V. Coleman’s 3 PhD students after his sudden death in December 1994.
Research Support Facilities Committee: 1993-1994
Colloquium Speakers Committee: 1993-1994, 1997-1998 (chair)
Condensed Matter Seminars Committee: 1993-1994
Graduate Program Committee: 1994-1999
Engineering Physics Program Committee: 1994-1996
Planning Committee: 1996-1999
Ph.D. Dissertation Committees of Q. Xue, Y. P. Gong, and E. D. Brandner

University Wide:
Dean of Arts and Sciences Search Committee: 1996-1997
Faculty advisor for Materials Research Society University of Virginia Chapter: 1998-1999
Equal Opportunity/Affirmative Action Committee: 1997-1998
MS Dissertation Committee of M. V. Moore (MSE) and J. E. Sweitzer (MSE)
Ph.D. Dissertation Committees of E. Knapp (Environ. Sci.) and of M. Mangan (MSE)

SERVICES AT UNIVERSITY OF TEXAS AT DALLAS:

MSE Department:
Associate Head: 2011-present
Graduate Director: 201 1-present
Recruiting talks: 2015-16
Personnel Affairs Committee: 2010-2011
Colloquium Committee: 2010-14
Outreach Committee: 2010 (chair)
Public Relations Committee: 2010
Faculty Search Committee: 2011-12
Qualifying Exam Committee: 2013-2016

Erik Jonsson School of Engineering:
ECS Administrative Committee: 2013-2016
ECS Academic Affairs Committee: 2015-2016

University Wide:
Advisory Committee on Research (2012-2014)
C. Hinkle’s 3" year review Ad hoc committee: 2011
J. Y. Kim’s promotion Ad hoc committee: 2012 (Chair)
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M. Quevedo-Lopez’s 3" year review Ad hoc committee: 2012
Jie Zheng’s tenure Ad hoc committee: 2013

OUT-REACH ACTIVITIES:

Career Day talk at Wilson Middle School: 2010-2011

Results featured in March 2009 issue of Sandia Science Matters

Results featured in January 2009 issue of Center of Integrated Nanotechnologies Highlights
Results featured on the cover and inside 2007 Sandia LDRD Brochure

Features in Sandia Technology vol 9 (4)

Featured in 2004 New Mexico Women magazine

Featured in 2002 Physics in Your Future published by the American Physical Society

Give tours of my laboratory and UV A Physics Department to students from nearby junior and
high schools and community colleges
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11.

12.

13.

14.

15.

16.

PUBLICATIONS

R. Yue, Y. Nie, L. A. Walsh, R. Addou, C. Liang, N. Lu, A. T. Barton, H. Zhu, Z. Che, D.
Barrera, L. Cheng, P.-R. Cha, M. J. Kim, J. W. P. Hsu, J. Kim, L. Colombo, Y. J. Chabal, R. M.
Wallace, K. Cho, and C. L. Hinkle, “Nucleation and Growth of WSe,: Enabling Larger Grain
Transition metal Dichalcogenides,” submitted to Nat. Comm. (5/2017)

D. Barrera, A. Jawaid, T. B. Daunis, L. Cheng, Q. Wang, Y.-J. Lee, M. J. Kim, J. Kim, R. A.
Vaia, and J. W. P. Hsu, “Inverted OPVs with MoS, Hole Transport Layer deposited by Spray
Coating,” to appear in Materials Today Energy (6/2017)

L. Xu, J. Wang, and J. W. P. Hsu, “Structural Order: the Dominant Factor for Non-geminate
Recombination in Organic Photovoltaic Devices,” J. Phys. Chem. C, 121, 9242-9248 (2017)
10.1021/acs.jpcc.7b03183

T. B. Daunis, G. Futierrez-Heredia, O. Rodriguez-Lopez, J. Wang, W. E. Voit, and J. W. P. Hsu,
“Solution-deposited Al,Os dielectric towards Fully-patterned Thin Film Transistors on Shape
Memory Polymer,” Proceedings of SPIE, Oxide-based Materials and Devices VIII, 10105,
101051Z (2017)

M. D. Womble, J. Herbsommer, Y.-J. Lee, and J. W. P. Hsu, “Understanding the Source of
Dielectric Loss in Titania/Polypropolyne Nanocomposites up to 220 GHz,” Proceedings of SPIE,
Optical Interconnects XVII, 10109, 1010908 (2017)

S. Thampy, Y. Zheng, S, Dillon, C. Liu, Y. Jangjou, Y.-J. Lee, W. S. Epling, K. Xiong, Y. J.
Chabal, K. Cho, and J. W. P. Hsu, “Superior Catalytic Performance of Mn-Mullite over Mn-
Perovskite for NO Oxidation,” to appear in Catalysis Today (2017) 10.1016/j.cattod.2017.05.008
R. Longo, R. Addou, KC Santosh, Ji-young Noh, C. Smyth, D. Barrera, J. W. P. Hsu, R. M.
Wallace, K. Cho, “Intrinsic Air Stability Mechanisms of Two-Dimensional Transition Metal
Dichalcogenide Surfaces: Basal vs. Edge Oxidation,” 2D Materials 4, 025050 (2017)
10.1088/2053-1583/aa636¢

D. Barrera, Q. Wang, Y.-J. Lee, L. Cheng, M. J. Kim, J. Kim, and J. W. P. Hsu, “Solution
Synthesis of Few-layer 2H MX, (M=Mo,W;X=S,Se),” J. Mater. Chem. C 5, 2859-2864 (2017)
10.1039/C6TC05097B

J. Wang, L. Xu, B. Zhang, Y.-J. Lee, and J. W. P. Hsu, “N-type Doping Induced by Electron
Transport Layer in Organic Photovoltaic Devices,” Adv. Electron. Mater. 3, 1600458 (2017)
10.1002/aelm.201600458

L. Xu, J. Wang, and J. W. P. Hsu, “Transport Effects on Capacitance-Frequency Analysis for
Defect Characterization in Organic Photovoltaic Devices,” Phys. Rev. Applied 6, 064020 (2016)
10.1103/PhysRevApplied.6.064020

L. Xu, J. Wang, M. De Anda Villa, T. B. Daunis, Yun-Ju Lee, A. V. Malko, and J. W. P. Hsu,
“Quantitative Analyses of Competing Photocurrent Generation Mechanisms in Fullerene-based
Organic Photovoltaics,” J. Phys. Chem. C 120, 16470-16477 (2016) 10.1021/acs.jpcc.6b05044
S. Thampy, V. Ibarra, Y.-J. Lee, G. McCool, K. Cho, and J. W.P. Hsu, “Effect of Synthesis
Conditions on Structure and NO Adsorption Properties of SmMn,0s,” Appl. Surf. Sci. 385, 490-
497 (2016) 10.1016/j.apsusc.2016.05.151

L. Tzabari, J. Wang, Y.-J. Lee, J. W. P. Hsu, and N. Tessler, “Role of Contact Injection, Exciton
Dissociation and Recombination — Revealed Through Voltage and Intensity Mapping of the
Quantum Efficiency of Polymer:Fullerene Solar Cells,” J. Phys. Chem. C 120, 10146-10155
(2016) 10.1021/acs.jpcc.6b01239

J. Wang, Y .-J. Lee, and J. W. P. Hsu, “Sub-10 nm Copper Chromium Oxide Nanocrystals as
Solution Processed p-Type Hole Transport Layer for Organic Solar Cells,” J. Mater. Chem. C 4,
3607-3613 (2016) 10.1039/c6tc00541a

C. Li, S. Thampy, Y. Zheng, M. Kweun, Y. Ren, J. Y. Chan, H. Kim, M. Cho, Y. Y. Kim, J.
W.P. Hsu, and K. Cho, “Thermal Stability of Mullite RMn,0s (R = Bi, Y, Gd, Pr, or Sm):
Combined Density Functional Theory and Experimental Study,” J. Phys.: Condens. Matter 28,
125602 (2016) 10.1088/0953-8984/28/12/125602

J. Huang, A. T. Lucero, H. Zhang, L. Cheng, S, KC, J. Wang, M. Quevedo-Lopez, J. W. P. Hsu,
K. Cho, and J. Kim, “Organic-Inorganic Hybrid Semiconductor Thin Films Deposited using

- 10 -



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Molecular-Atomic Layer Deposition (MALD),” J. Mater. Chem. C 4, 2382-2389 (2016)
10.1039/c5tc03714;

Y.-J. Lee, B. Adkison, L. Xu, A. A. Kramer, and J. W. P. Hsu, “Comparison of Conventional
and Inverted Organic Photovoltaic Devices with Controlled Illumination Area and Extraction
Layers,” Solar Energy Materials & Solar Cells 144, 592-599 (2016)
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“STUDIES OF SUBMICRON DEFECTS USING A NEAR-FIELD SCANNING OPTICAL
MICROSCOPE (NSOM),” National Institute of Standards and Technology, Gaithersburg, MD,
June, 1995

“NEAR-FIELD SCANNING OPTICAL MICROSCOPY (NSOM) STUDIES OF DEFECTS IN
CRYSTALS,” Academic Sinica, Taipei, Taiwan, April, 1995

“NEAR-FIELD SCANNING OPTICAL IMAGING OF DEFECTS ON GeSi FILMS,” South-Eastern
Section of American Physical Society Meeting, Newport News, VA. November, 1994
“SEEING THE LILLIPUTIANS’ WORLD: SCANNING PROBE MICROSCOPY,” William and Mary
College, Williamsburg, VA, November, 1994

“NEAR-FIELD SCANNING OPTICAL AND SCANNING FORCE MICROSCOPY STUDIES OF
SEMICONDUCTOR SURFACE DEFECTS AND MORPHOLOGY,” University of Virginia,
Department of Material Science and Engineering Colloquium, February, 1994
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154.

155.

156.

157.

158.

159.

160.

161.

162.

“NEAR-FIELD SCANNING OPTICAL AND SCANNING FORCE MICROSCOPY STUDIES OF
SEMICONDUCTOR SURFACE DEFECTS AND MORPHOLOGY” and “PHOTOEXCITATION
DYNAMICS IN POLY(PARA-PHENYLENE VINYLENE)S,” Hewlett-Packard Company, Palo
Alto, CA. January, 1994

“NEAR-FIELD SCANNING OPTICAL MICROSCOPY: PRINCIPLES AND APPLICATIONS,”
Industrial Technology Research Institute, Hsinchu, Taiwan, January, 1994
“PHOTOEXCITATION DYNAMICS IN POLY(PARA-PHENYLENE VINYLENE)S,” Academic
Sinica, Taiwan, Taipei, December, 1993

“PHOTOEXCITATION DYNAMICS IN POLY(PARA-PHENYLENE VINYLENE)S,” Rutgers
University, Piscataway, NJ, November, 1993

“PHOTOEXCITATION DYNAMICS IN POLY(PARA-PHENYLENE VINYLENE)S: INTERCHAIN
VS. INTRACHAIN EFFECTS,” 1993 American Physical Society March Meeting, Seattle, WA,
March, 1993

“PHOTOGENERATED EXCITATIONS IN POLY(PARA-PHENYLENE VINYLENE)S,” Xerox
Webster Research Center, Webster, NY, October, 1992

“INTERPLAY BETWEEN SURFACE AND BULK PROPERTIES OF SEMICONDUCTORS: WHO IS
IN CHARGE?” Cornell University & Princeton University, Ithaca, NY & Princeton, NJ, April,
1992

“DYNAMICS OF VORTEX STATE IN SUPERCONDUCTORS,” Rutgers University, Piscataway,
NJ, November, 1991

“VORTEX MOTION IN A TWO-DIMENSIONAL SINGLE CRYSTAL Nb FILM,” National Institute
of Standards and Technology, Boulder, CO, May, 1990

“Cs INDUCED !29Xe NUCLEAR SPIN RELAXATION IN N, AND He BUFFER GASES,”
American Physical Society, Atlanta, GA, January, 1986

CONFERENCES: contributed talks and posters

American Physical Society March Meeting: 198697, 1999-2001, 2007-2008
International Semiconductor Device Research Symposium: 1995, 1997

SPIE Meeting: 1993

Materials Research Society Spring Meeting: 1992, 1996-98, 2001, 2003-2017
Materials Research Society Fall Meeting: 1994, 2000, 2002, 2004-2016
Gordon Research Conferences: 1990, 1991, 1992, 1996

American Vacuum Society Meeting: 1991

Electronic Materials Conference: 1996-2006, 2008

Microscopy Society of America: 1998

International Conference on Nitride Semiconductors: 2001

DOD Nanomaterials Workshop: 2005

210™ Meeting of the Electrochemical Society: 2006

SPIE Optics + Photonics: 2007-2009

US-Korea Joint Symposium on Nanotechnologies: 2012

SPIE Photonic West: 2017

TMS: 2017
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