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Summary of Accomplishments 
 
Kyeongjae Cho 
 
In this summary, I will discuss the main accomplishments and plans for my research, teaching and service. 
Before I discuss the details of the accomplishments and plans, I would like to provide an overview of my 
academic career after completing my PhD in Physics Department at MIT in 1994. During 1994-2011, I 
have continued my academic career as postdoctoral researcher (1994-1997), assistant professor (1997-
2006) and associate professor (2006-2011). During the PhD research and the subsequent academic career, 
multiscale simulation of nanoscale material has been the main theme of my research and teaching.  
 
During my PhD research (1988-1994), I have worked on materials modeling using molecular dynamics 
(MD) and quantum simulation (also known as density functional theory or DFT) methods. The main 
focus of the research was dynamical properties of materials at atomic scale and electronic properties of 
semiconductor surfaces. During 1994-1997, I have worked as a research staff member at MIT and 
Harvard University, and I have gained postdoctoral research experience and also supervised graduate 
students for their technical training. During this period, I have extended my research area from DFT study 
of semiconductor surfaces to multiscale modeling of solid materials. In 1997, I have joined the 
Mechanical Engineering Department at Stanford University as an assistant professor, and I have set my 
primary research and teaching goals as multiscale modeling of engineering materials and systems. During 
1997-2006, I have worked on the multiscale modeling of nanomaterials and trained 11 doctoral students 
and 14 master students. I have also taught 24 quarters at Stanford University. By the summer of 2006, 8 
doctoral students have finished their PhD degrees and moved to find jobs in semiconductor industry, 
national labs, and universities. During 2006-2008 I have supervised the remaining 3 doctoral students 
from UT Dallas, and they have finished their doctoral research in 2007 (Dr. Henry Liu) and 2008 (Dr. 
Jeong-hee Ha and Dr. Paul Leu) at Stanford University. Four of these 11 doctoral students are currently 
continuing their academic career as faculty members at diverse universities:  Dr. Ali Nojeh (assistant 
professor of Electrical Engineering at University of British Columbia, Canada), Dr. Byeongchan Lee 
(assistant professor of Mechanical Engineering at Kyung Hee University, Korea), Dr. Bin Shan (associate 
professor of Materials Science and Engineering at Huazhong University of Science and Technology, 
China), and Dr. Paul Leu (assistant professor of Industrial Engineering Department at Pittsburgh 
University). During this period (1989-2006), I have published 86 journal articles from the research works 
at Seoul National University, MIT, Harvard University and Stanford University.  
 
I have joined UTD in 2006 fall as an associate professor in Physics and Materials Science & Engineering 
programs. After moving to UTD, I have continued my research and teaching in multiscale modeling of 
electronic device materials. I have also started a long term research program in renewable energy 
technology based on the previous research on transition metal catalyst design for clean energy 
applications. During 2007-2011 at UTD, I have supervised 8 graduate students and served as committee 
members of 12 graduate students. Three students have completed their master degrees, and one student 
(Dr. Weichao Wang) has finished his PhD degree in 2011. I have published 43 journal articles (36 
published, 7 in press) and taught 9 semesters at UTD. I have developed 4 new courses (MSEN6319, 
MSEN5377, PHYS5371, MSEN5320), and I have worked on a new course (MSEN6310) with instructors 
for three semesters. I have served diverse committee functions at UTD including three faculty search 
committees, Academic Affairs Council of ECS, chair of Research Strategic Planning Committee of ECS, 
two ad hoc promotion committees, chair of MSEN curriculum committee and MSEN Personnel Review 
Committee. I have also served international research community as organizers of KIAS Electronic 
Structure Calculation workshops, international workshops of graphene research, IUMRS symposium, and 
DOE CMCSN workshop. In the following, I will discuss the details of my accomplishments and plans in 
separate sections. 
 



2 
 

 
Original investigation 
 
During my research career (1989-2011), I have published 129 journal articles (122 published, 7 in press), 
and these articles have the total citation number of 5,626 in SCI and 6,177 in SCOPUS, and the h-index 
of the publication is 31 in SCI and 32 in SCOPUS (collected in Feb. 2011). 86 articles are published 
before joining the UTD faculty and 43 articles are published after moving to UTD. All these articles 
represent multiscale modeling research on nanoscale materials in the form of surfaces and thin films (2 
dimensional systems), nanowires (1 dimensional systems) and nanoparticles (0 dimensional systems). As 
I discuss below, the overarching theme of my research is the material design using atomic and quantum 
simulations. Based on the structure-property relation of nanoscale materials, the long term research goal is 
the material by design which would be predictive material design capability enabling rapid new material 
development for diverse engineering applications. The primary application focus is nanoelectronic 
materials and clean energy materials.     
 
During the doctoral and postdoctoral research (1988-1997), I have primarily studied semiconductor 
surfaces using DFT simulations as well as developing new simulation software tools. During 1997-2006 
at Stanford, my research area has been extended to electronic device materials (high-k gate dielectric and 
metal gate electrode) and nanowires (carbon nanotubes and Si nanowires). Under my supervision, Dr. 
Atshushi Kawamoto (2001 PhD), Dr. P. Ramanarayanan (2004 PhD), Dr. Jeong-hee Ha (2008 PhD) have 
performed doctoral research on electronic device materials. On the other hand, Dr. Shu Peng (2003 PhD), 
Dr. Seongjun Park (2003 PhD), Dr. James O’Keeffe (2004 PhD), Dr.  Ali Nojeh (2006 PhD), Dr. Bin 
Shan (2006 PhD), Dr. Henry Liu (2007 PhD) and Dr. Paul Leu (2008 PhD) have worked on nanowire 
research as their doctoral thesis projects. Dr. Byeongchan Lee (2005 PhD) has worked on multiscale 
design of metal nanoparticles.  From 2006 at UTD, the electronic device materials research has continued 
for high mobility channel materials by Dr. Weichao Wang (2011 PhD) and the nanoelectronic materials 
research has continued for graphene and organic materials by Sarath Inampudi, Jing Xue, Cheng Gong 
and Hengji Zhang. Heesung Choi has been working on the modeling of Si/Ge surface epitaxial growth 
process which is connected to my research during 1989-1997.  
 
My research at UTD during 2006-2011 was represented by five published articles of original investigation. 
As discussed in details in the “Summary of Original Investigations,” each article is based on newly 
developed research topic in collaboration with experimental research group at UTD and outside 
collaborators. The research project on compound semiconductor (e.g., GaAs) for high mobility channel 
material is a continuing theme on the high-k gate stack problem which was to replace the conventional 
stack of silicon channel/silica gate dielectric/doped polysilicon electrode by alternative materials. Before 
2006, I have worked on the high-k dielectric and metal gate electrode materials modeling, and the 
research at UTD has been focused on the fundamental materials issues at the GaAs/oxide interface since 
the poor quality of the GaAs/gate dielectric is the critical road block for device application. We have 
collaborated closely with Prof. Wallace who has been performing extensive experimental study of this 
interface system, and Dr. Weichao Wang has developed a deep understanding on the origins of the 
interface gap states based on detailed quantum simulation study. This research project has provided a 
clear understanding on the intrinsic nature of the interface gap states and underlying reasons for the 
experimentally known difficulties in passivating the interface. This research has been supported by 
FUSION project, and we have produced 8 journal articles and 1 book chapter on the modeling of GaAs 
high-mobility channel material for electronic device applications.   
 
The research project on thermoelectric materials is heavily applying the modeling expertise developed in 
the high-k gate stack material modeling due to close similarity of the thermoelectric materials (small band 
gap semiconductors) and their interface with metal electrodes. Even though the material systems are 
similar to microelectronic devices, thermoelectric (TE) devices have quite different applications for 
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cooling and electricity generation from heat. TE cooling devices are currently used in diverse small scale 
applications in which large cooling systems are not practically usable, but TE electric power generation is 
future application area in renewable energy technology, specifically electricity generation from waste heat 
and solar thermal energy. The primary challenge in the TE device application is the low energy 
conversion efficiency determined by the figure of merit ZT ~ 1, and practical applications will need ZT ~ 
3 for high enough energy conversion efficiency. In our modeling research, we have investigated both 
fundamental materials issues and practical efficiency problem in TE devices due to electrode/TE material 
contact resistance which further reduces the ZT of TE material in real TE devices. Considering that the 
TE materials have been studied and developed throughout the last century, increasing ZT from 1 to 3 is a 
daunting challenge to overcome before TE devices can be used for future renewable energy applications. 
To address such a fundamental material challenge with large scale impact on global energy problems, it is 
essential to develop a deep fundamental understanding on the basic physical mechanisms and material 
structures controlling the TE efficiencies. For this purpose, we have examined the basic physical 
properties of Bi2Te3, PbTe and Mg2Si using the quantum simulation method which has enabled us to 
examined the detailed atomic structure-electronic structure relationship. This modeling research has 
provided a basic foundation to develop a long term TE material research project on renewable energy 
technology. This project was funded by II-VI Foundation, and we have produced 5 journal articles in this 
project. 
 
Graphene research is a natural development from the carbon nanotube research I have done before 2006 
due to the similarity between nanotubes and graphene. At first, I have supported a postdoctoral researcher 
from the startup fund to investigate the modified graphene materials with an emphasis on graphene oxides. 
This research has developed into a collaborative research with experimental groups at UTD (Chabal, Kim, 
Vogel and Wallace groups), and three graduate students (Sarath Inampudi, Cheng Gong, and Hengji 
Zhang) have also joined the graphene modeling research project. From the graphene oxide modeling 
study, we have shown that the edge oxidation of graphene can induce metallic states and this finding was 
used to explain the unusual enhancement of IR absorption in the high-temperature reduced graphene 
oxide (Chabal group and jointly published in Nature Materials). The detailed modeling study of graphene 
basal plane oxidation has provided key insights in understanding the ozone treatment effect in the atomic 
layer deposition growth of oxide on graphene surface (Kim group and jointly published 3 articles). From 
this research of graphene oxidation, we have produced 7 journal articles. For practical graphene device 
applications, we have examined the contact between graphene and metal electrode using 12 different 
electrode materials using quantum simulations. From the modeling study, we have identified the strength 
of interface bonding for different metals and the corresponding effects on the graphene electronic 
structures. This detailed knowledge would explain not only the empirically known adehision properties of 
different metals but also the electronic structures determining the contact resistance. From this research, 
we have produced 3 journal articles. In addition to the graphene oxide and graphene/metal contact 
modeling, we have also investigated the thermal conductivity of modified graphene by isotope and 
defects. This study has shown an interesting possibility of substantially reducing the thermal conductivity 
of graphene using different defect species, and there is an interesting potential to develop high ZT 
thermoelectric materials based on the modified graphene. We have produced 3 journal articles from this 
modeling research. These graphene modeling researches have been supported by SWAN project. 
 
In collaboration with Wallace and Chabal groups at UTD and Zyvex Lab, we have been investigating the 
tip-based nanomanufacturing by simulating the scanning probe tips and kinetic processes in atomic layer 
epitaxy on Si surface. In this modeling study, we have examined the detailed atomic and electronic 
structures of single atom apex tip to gain a fundamental understanding on the atomic and electronic 
structure effect on the atomic resolution in scanning tunneling microscopy (STM) tips. Specifically, 
single atom apex is shown to be not sufficient to provide atomic resolution STM images if the electronic 
structure at the Fermi level of the apex atom is not pointing to the surface (e.g., dz2 orbital). By a 
comparative study of W and Pd model tip structures, we have shown a possible strategy to control the tip 
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apex atom electronic structure which can be used to fabricate reproducible STM tips. In addition to the tip 
modeling study, we have calculated diverse reaction pathways of silicon precursors (Si2H6) which are 
deposited to form patterned nanostructure on Si surface. Experimental groups at UTD and Zyvex are 
extensively investigating the controlled synthesis routes of silicon patterning, but the experimental tools 
are not able to see the detailed kinetic pathways leading to the observed structures on the reacted surfaces. 
Detailed reaction kinetics is examined by calculating the activation barriers of many possible reaction 
pathways within the quantum simulations. Our modeling data have been providing critically information 
bridging the gaps in the current experimental characterization capabilities, and the collaborative research 
has provided deeper understanding on the nature of nanoscale silicon structure patterning on Si surface. 
DARPA funded Atomically Precise Manufacturing Center has supported the research, and three journal 
articles are prepared based on tip and surface kinetics modeling. 
 
Multiscale design of catalyst nanoparticle is a long term research project I have started at Stanford with 
doctoral student Dr. B. Lee (2005 PhD) who has investigated the continuum, atomistic and quantum 
mechanical modeling of Pt nanoparticles. Based on the basic design concepts of the catalyst nanoparticles, 
I have co-founded a startup company (Nanostellar Inc.) in Silicon Valley and worked with the 
computational modeling team to design alloy catalyst particles. From a comparative modeling study of Pt 
and PtPd as reference systems, we have designed PdAu catalyst nanoparticles for CO oxidation 
application in Diesel Oxidation Catalysts. The key insight was that PtPd performs well due to the effect of 
Pt making Pd noble against oxidation to prevent Pd oxide with low catalytic activity. In place of Pt, we 
have introduced Au to make Pd noble and PdAu catalysts are shown to have superior performance in CO 
oxidation. In this modeling work, we have combined atomistic modeling to study nanoparticle with 
realistic size which may not be accessible to quantum simulations. Furthermore, the use of Monte Carlo 
simulation has enabled us to study the change of Pd cluster surface population for different particle size 
and temperature which is not accessible within typical molecular dynamics simulation time scales. 
Nanostellar has developed PdAu catalyst as an industrial product, and the commercial catalysts are now 
used in Fiat automobiles. Nanostellar has supported the research and we have produced 11 journal articles 
on diverse aspects of catalyst modeling. 
 
Finally, I will discuss more recently started research projects and plan for future research directions. As I 
expend my research in renewable energy technology, I have started to investigate energy storage 
materials in addition to thermoelectric and catalyst materials. For the energy storage material research, I 
have examined material issues for electrochemical capacitors and batteries and identified numerous 
fundamental issues to improve the storage capacity (energy density) and energy utilization speed (power 
density). From atomic scale perspective, these problems are essentially controlled by the atomic density 
and binding energy (corresponding to charge storage density and voltage) and the kinetic barriers of 
atomic diffusion (determining the power density) so that detailed atomic scale modeling will provide 
critical material information which may not be easy to determine from experimental characterization. 
Based on this perspective, I have started to investigate electrolytes (ionic conductor and electronic 
insulator) which play a critical role in both electrochemical capacitors and batteries. We have studied the 
organic liquid and inorganic solid electrolytes and developed an atomic scale understanding on their Li 
ion binding and kinetic properties. We have extended the modeling study to the electrode materials 
(silicon anode) in batteries to understand the detailed nature of Li interaction with Si anode and kinetic 
mechanisms of Li diffusion in LiSi alloy which determine the charge and discharge rate of battery anodes. 
The most recent addition to battery materials modeling is cathode materials (metal oxides) which can be 
used in batteries and also hybrid capacitors. We are applying computational modeling to design high 
capacity battery materials which will enable higher energy and power densities based on a systematic 
screening of many possible material candidates in computational material parameter space. This research 
was supported by DOE, and we have produced five journal articles (1 published, 1 in press, 3 in 
preparation). 
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In summary, my overall research direction at UTD is expending toward material design for renewable 
energy technology applications.  I am actively pursuing research in catalysts, thermoelectric materials, 
and energy storage materials as the future material research topics. To support these material research 
projects, I am also actively pursuing diverse funding sources. I believe that I can make a useful 
contribution to the global society by facilitating the development of renewable energy technology through 
the design of nanoscale materials which are critical components of many emerging energy conversion 
systems. 
 
 
Teaching 
 
My teaching accomplishments are course development and teaching and research training of graduate 
students during 1997-2011 at Stanford University and UT Dallas. During 1997-2006, I have taught 24 
quarters and trained 11 doctoral students and 14 master students at Stanford University. During 24 
quarters, I have developed and taught 9 different courses:  four introductory courses on ‘Solid Mechanics,’ 
‘Quantum Mechanics,’ ‘Continuum Mechanics’ and ‘Advanced Continuum Mechanics;’ four courses of 
computational materials science courses on ‘Atomistic Simulations,’ ‘Quantum Simulations,’ 
‘Computational Nanotechnology’ and ‘Nanomaterials Modeling;’ and a senior undergraduate course on 
‘Introduction to Nanotechnology.’ During 2007-2011, I have taught 9 semesters at UTD and trained 8 
graduate students as supervisor and 12 graduate students as committee member. I have developed 4 new 
courses: ‘Quantum Mechanics’ (MSEN6319), ‘Computational Physics’ (MSEN5377), ‘Solid State 
Physics’ (PHYS5371), and ‘Materials Science for Sustainable Energy’ (MSEN5320). I have jointly 
developed and taught two new courses: ‘Introduction to Nanoscience and Nanotechnology’ (NANO3301) 
for one semester and ‘Mechanical Properties of Materials’ (MSEN6310) for three semesters.  
 
My teaching philosophy is to provide basic concepts and tools to students and guide them to develop in-
depth understanding on the course materials through discussions and application to practical exercise 
problems. With this teaching philosophy, I have taught introductory courses on quantum mechanics and 
continuum mechanics, and I have also developed new courses on atomistic simulations and quantum 
simulations at Stanford University and UT Dallas (MSEN5377). Initially, I have developed two separate 
courses for atomistic and quantum simulations and they have formed a complimentary pair targeting 
structure analysis and physical property study of nanomaterials within the structure-property relationship. 
Specifically, atomistic simulation course has focused on atomic structure optimization of nanomaterials 
using interatomic potentials. The optimized atomic structure of nanomaterials can be used in molecular 
dynamics (MD) and Monte Carlo (MC) simulations for dynamic and thermodynamic analysis of 
nanomaterial properties. Quantum simulation course was focused on calculating the electronic structures 
of nanomaterials with the atomic structures identified by atomistic modeling. The electronic structure has 
been used to examine the chemical, electrical, and photonic properties of the nanomaterial, and this 
analysis has emphasized the relationship between functional properties of a nanomaterial and its atomic 
structure. To demonstrate this concept, I have developed the MSL Simulator, a GUI-based structure-
property modeling tool for nanoparicles and nanowires, which is available to research community at 
NanoHUB (http://www.nanohub.org). One can use this simulator to generate an atomic structure of a 
nanowire or a nanoparticle, and the corresponding electronic structure is calculated using tight-binding 
(TB) method. I have used the MSL simulator and other nanotechnology modeling tools at NanoHUB for 
my classes. Recent usage data on NanoHUB shows about 1,500 users and 6,000 runs of the MSL 
simulator. 
 
For the atomistic and quantum simulations courses, I have helped students to understand the basic 
concepts of MD and quantum simulations using simple analytic examples. I have guided them to work on 
a simple program to solve 1D potential problems using MD method or quantum mechanics. In both 
classes, I have worked with each student to develop one’s term project topic by choosing a nanomaterial 
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(e.g., Pt nanoparticle or Si nanowire) for detailed simulation and analysis. I have guided them to use 
research grade material modeling programs (MD, TB, and ab initio programs) to investigate their selected 
nanomaterial systems. Through these courses, students have gained fundamental numerical simulation 
skills to solve differential equations for Newton’s equation of motion and Schrödinger equation. Class 
discussions on illustrative examples have helped students to internalize a conceptual framework of how to 
develop a mathematical model for a physical system, how to solve numerically, and how to interpret the 
results to gain insight and understanding on the physical properties of the system. Through this process, 
students have gained the most critical understanding on the modeling methods and how to apply them to 
advanced research problems without getting lost in the complexity of software algorithms for MD or 
quantum simulations. This learning experience has prepared them to apply their modeling skills to other 
materials modeling and engineering problems as the modeling framework is generally applicable to 
diverse material problems. 
 
The courses at Stanford have covered the whole range of multiscale modeling from quantum to atomistic 
to continuum level study of materials and engineering structures.  Specifically, I have taught ‘Quantum 
Simulation’ course 3 times and ‘Atomistic Simulation’ course 4 times during 1998-2002. I have also 
taught ‘Continuum Mechanics’ course 3 times. During 2001-2006, I have developed nanotechnology 
courses focusing computational modeling of nanomaterials and taught ‘Computational Nanotechnology’ 5 
times and ‘Nanomaterials Modeling’ 3 times. I have also taught ‘Physical Solid Mechanics’ 3 times and 
undergraduate course on ‘Introduction to Nanotechnology’ once. Based on these teaching experiences 
during 1997-2006, I have taught a core course in MSEN ‘Quantum Mechanics for Materials Scientists’ 
five times and the overall students’ comments are positive. “Everything is OK!” “Everything is fair and 
well explained.” “Organization of course was very good.” “It was very good, a little bit hard but very 
good class.” “The quality of educational experience was excellent.” I have taken a great delight in 
teaching this course to MSEN graduate students with diverse backgrounds and helping them to prepare 
advanced materials research at UTD which requires quantum mechanics knowledge. It has been 
gratifying to see them perform well in the follow-up MSEN qualifying exams on quantum mechanics. 
 
In 2007 fall, I have developed a new course ‘Computational Physics of Nanomaterials’ which has 
combined two separate courses on atomistic and quantum simulations developed at Stanford. I have 
taught this course for the 2nd time in 2009 fall semester. As a whole students liked the contents and the 
simulation part of the course. “The course content, especially in the second part of the course (about 
simulations).” “Contents covering the popular computational theories should be kept the same.”  “Use of 
relevant homework problems (for simulation).” “Organization, practical source code, lecture explanation 
should be remained.” “Later part of the course content. DFT based simulations.” However, students have 
also expressed the need for textbook and attention to deeper discussion on the contents by reducing the 
first part of the course (theoretical background). “If we have some text books, it would be helpful for 
student to understand the course.” “Need textbook or reference to where can find info.”  “Perhaps 
spending less time in thermo and solid sate theory would be helpful.” “More DFT explanation is needed.” 
“Following some particular text books rather than just course material would be helpful in understanding 
concepts taught in class.” These students’ comments are very relevant due to the interdisciplinary nature 
of the topic, and the lack of available textbook has been a continuing challenge while I have been 
teaching the simulation and modeling courses. To address this issue, I have recently started a discussion 
with CRC Press’s Senior Publishing Editor about developing a textbook on “Multiscale Design of 
Nanomaterials” which is covering the atomistic and quantum modeling and simulations as well as 
application to nanomateirals.     
 
In addition to these full course teaching responsibilities, I have also jointly developed and taught two 
courses over 4 semesters during 2008-2010. In 2008 fall, I have co-organized MSEN6310 course 
‘Mechanical Properties of Materials’ from my previous teaching on ‘Continuum Mechanics,’ and 
‘Physical Solid Mechanics’ courses. This course was offered by instructors 3 times in 2008 fall, 2009 fall 
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and 2010 fall semesters. For the 2008 fall semester course, I have interviewed the instructor candidate and 
guided him to develop the course materials by going through all the course materials contents and 
homework problems as well as syllabus preparation. This course was taught two more times in 2009 fall 
and 2010 fall by an instructor based on the developed course materials. As a part of future teaching plan, I 
will offer this course in 2012 fall semester. During 2009 spring semester, I have co-taught the course on 
‘Introduction to Nanoscience and Nanotechnology’ and my lectures are based on previously developed 
courses on nanomaterials modeling. Since my MSEN courses are graduate courses, teaching this course 
has provided an opportunity for me to know UTD engineering and science undergraduate students.    
 
As a part of my long term research and teaching in renewable energy technology, I have introduced a new 
course ‘Materials Science for Sustainable Energy’ in 2010 fall semester. This course covers the 
conventional energy sources including fossil fuels, climate change due to fossil fuel consumption, 
renewable energy sources and materials technology to enable emerging renewable energy technologies. 
The students in class have like the “course content,” its “extensive scope,” and “all course plan and 
materials.” However, they requested “More material-related part should be included” and “Reference 
book (or text book).” I am very satisfied that students like the scope and contents of the course and asking 
for more materials topics. As a newly developing course topic, I was not able to identify a single textbook 
to use for the course, and this situation is similar to the time when I have developed nanomaterial 
modeling courses about 10 years ago. This course will require further development over the years to 
become a course with solid foundation. I am beginning to work with Prof. Chabal who will teach this 
course over the next few years for further development of the course materials. My recent research has 
been expanding in materials modeling for energy storage applications, and I plan to develop a course on 
“Materials Science for Energy Storage” in the future.     
 
In summary, I have developed and taught 4 primary courses at UTD and jointly developed and taught two 
courses in parallel to the primary courses. For the future teaching, I will continue to develop MSEN6310 
‘Mechanical Properties of Materials,’ MSEN5320 ‘Materials Science for Sustainable Energy’ and a new 
course “Materials Science for Energy Storage.” Through these courses I would like to focus my future 
teaching on renewable energy technology topics as well as serving other university teaching needs such as 
basic science and mathematics courses.  
 
 
Service 
 
Along with most other colleagues in the research communities, I have served as reviewers of journal 
articles and research proposals. I have served as member of Editorial Boards of three journals on 
computational modeling: Modeling and Simulation in Materials Science and Engineering, Computer 
Modeling in Engineering & Science, Journal of Computational and Theoretical Nanoscience. I have 
served symposium organizers of international meetings: Materials Research Society, US National 
Congress of Computational Mechanics, ICES, WCCM, and IUMRS annual meetings. I have also 
organized workshops for diverse funding agencies and research institutes: NSF, KIAS, DOE and 
Graphene Research workshop. I have served USACM as a Chair of Nanotechnology Committee and 
KSSE as a vice president of North Texas Chapter.  
 
In addition to these usual services to the research communities, I have directly contributed to a large 
number of researchers interested in materials modeling by developing the MSL Simulator which has been 
available at www.nanohub.org since 2005. Over the last 6 years, more than 1,500 users have used the 
software tools to run about 6,000 simulations, and the majority of the users (1,281) are at educational 
institutions. I have used this simulator for my own courses at Stanford and UT Dallas as well as 
introducing it to research communities in my technical presentations. Based on the successful 
performance of this simulation software tool, my former students Dr. Paul Leu (assistant professor at 
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University of Pittsburgh) and Dr. Bin Shan (associate professor at HUST, China) are helping me to 
further develop the software tool as open source code for educational and research institutions. This 
software tool will be an important part of the textbook development for ‘Multiscale Design of 
Nanomaterials’ which can be used in classroom teaching for graduate and senior undergraduate courses 
on materials modeling. I expect that this software tool will be further developed for renewable energy 
technology applications and facilitate the conceptual understanding of nanomaterial design based on 
structure-property relationship. 
 
At UT Dallas, I have served Physics and MSE Departments as well as ECS School in diverse committee 
functions. I have served as a member of three faculty search committees: Nanoelectronics Chair, Physics 
and MSE. I have served as a member of two ad hoc tenure promotion committees in MSE and Chemistry 
Departments. For the Engineering School, I have served as a member of Academic Affairs Committee 
(AAC) and Co-Chair of Research Strategic Planning Sub-Committee of AAC. I have participated in the 
10 year strategic planning of Engineering School as a member of AAC. For the Materials Science and 
Engineering Department, I have served as a graduate director, members of graduate student advising 
committee, graduate exam committee and personnel review committee. I have also served as SACS and 
course monitor and chair of curriculum committee of MSE Department. As a chair of the curriculum 
committee, I have worked to organize the MSE graduate curriculum while the Department has been going 
through a rapid expansion in faculty size (7 in 2008, 9 in 2009, 14 in 2010). I have leaded the curriculum 
committee through extensive discussions on the merits of starting an undergraduate program and 
certificate programs. During the 2010-2011 academic year, I have leaded curriculum committee to 
develop 5 year teaching plan for MSE faculty members, and the MSE Department curriculum has reached 
a steady state course offering after a rather rapid course expansion during 2008-2010.  
 
In summary, I have served broad research and educational institutions through being reviewers of journal 
articles and proposals, organizers of symposiums and workshops, and officers of research societies. I have 
made a unique contribution by developing material design software tools and providing to more than 
1,500 users. After joining UT Dallas, I have actively participated in the establishment of Materials 
Science and Engineering Department and served diverse functions to the Department and Engineering 
School. As my academic activities at UTD are stably established, I am planning to increase participation 
in the external services in research societies, specifically MRS and ECS, in close connection to renewable 
energy technology and energy storage materials. 
 


