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Conference Schedule:

Mon 2/9

8:00 am Continental Breakfast

8:15 am Welcome from the Accelerator Network

8:30 am  Antony Williams - Hosting Public Domain Chemicals Data Online for the Community –  
the Challenges of Handling Materials

9:20 am Paul Voyles - Opportunities At The Intersection of Data Science and Materials Characterization

10:10 am Break

10:30 am  Simon Billinge - The Materials Complexity Frontier: Applied Math and Computational Challenges

11:20 am  Martha Grover - Experimental Design as an Organizing Principle for Materials Design

12:10 pm  John Schlueter - The Materials Genome Initiative (MGI) at the National Science Foundation 
(NSF): Designing Materials to Revolutionize and Engineer our Future (DMREF)

12:30 pm Lunch provided

1:30 pm Anatole von Lilienfeld - Efficient Methods for Sampling Materials Space from First Principles

2:20 pm Carrelyn (Carrie) Campbell - The Materials Genome Initiative and the “Data Revolution”

3:10 pm Break

3:30 pm Bryce Meredig - Materials Data in the 21st Century: from Mishmash to Moneyball

4:20 pm Brainstorming discussion on opportunities in materials informatics .

5:00 pm Networking and poster session

7:00 pm Dinner at Samba Restaurant

 
Tues 2/10

8:00 am Continental Breakfast

8:30 am Supratik Guha - Big Data Opportunities in Materials Science

9:20 am  Brian Puchala - The Materials Commons: A Novel Information Repository and Collaboration Plat-
form for the Materials Community

10:10 am Break

10:30 am Surya Kalidindi - How Can Data Science Enable Accelerated Development of Hierarchical Materials

11:10 am Brainstorming discussion on opportunities in materials informatics .

11:50 am Wrap up

12:00 noon Lunch - informal with anyone interested
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Simon Billinge
Professor of Applied Physics, Applied Mathematics and Materials Science
Columbia University, New York
Scientist, Brookhaven National Laboratory, Upton, New York

Biography
Prof . Billinge earned his Ph .D . in Materials Science and Engineering from University of Pennsylvania in 
1992, following a BA at Oxford University . He spent 2 years at Los Alamos National Laboratory in New 
Mexico as a post-doc before joining the faculty as an Assistant Professor in the Department of Physics and 
Astronomy at Michigan State University in 1994 . He became Associate professor in 1999 and full 
professor in 2003 . In 2008 he took up his current position as Professor of Applied Physics, Applied 
Mathematics and Materials Science at Columbia University and Scientist at Brookhaven National 
Laboratory . 

His research focuses on the study of local-structure property relationships of disordered crystals and nanocrystals using advanced x-ray and 
neutron diffraction techniques . In particular he is a leader in the development of the atomic pair distribution function (PDF) method applied 
to complex materials . These methods are applied to the study of nanoscale structure and its role in the properties of diverse materials of 
interest, for example, in energy, catalysis, environmental remediation and pharmaceuticals . A major activity is the study of the 
nanostructure inverse problem (NIP) where the goal is to obtain the 3D arrangement of atoms from structures with nanoscale atomic 
structures from scattering data . It is a non trivial ill-posed inverse problem that requires novel applied math and computational approaches 
to solve .

Prof . Billinge has published more than 200 papers in scholarly journals . He is a fellow of the American Physical Society and the Neutron 
Scattering Society of America, a former Fulbright and Sloane fellow and has earned a number of awards including being honored in 2011 
for contributions to the nation as an immigrant by the Carnegie Corporation of New York, the 2010 J . D . Hanawalt Award of the 
International Center for Diffraction Data, University Distinguished Faculty award at Michigan State, the Thomas H . Osgood Undergraduate 
Teaching Award . He is Section Editor of Acta Crystalographica Section A: Advances and Foundations . He regularly chairs and participates in 
reviews of major facilities and federally funded programs .

Abstract
THE MATERIALS COMPLEXITY FRONTIER: APPLIED MATH AND COMPUTATIONAL CHALLENGES
 S . J . L . Billinge1,2*,
1Department of Applied Physics and Applied Mathematics, Columbia University, New York, NY 10027
2Condensed Matter Physics and Materials Science Department, Brookhaven National Laboratory, Upton, NY 11973
*email: sb2896@columbia .edu

Many modern materials under study for technologies from energy to the environment to health, are highly complex, often heterogeneous 
and nano structured. Just as nature uses highly complex proteins to design in highly specific functionality, our synthetic materials, both 
inorganic and organic, are also increasing in complexity . A full understanding of the structure-property relationship requires us to go 
beyond traditional crystallography and to study the local structure, which is a major experimental challenge . There are recently emerging 
powerful experimental developments, for example, using the atomic pair distribution function technique (PDF), among others . However 
a general problem is that the information content in the data is limited, and often decreases with increasing structural complexity of the 
material, whereas the degrees of freedom needed to fully describe the structure increase . This rapidly leads to an information gap, and the 
nanostructure inverse problem becomes ill-posed . This is a critical bottleneck for understanding materials at the complexity frontier . It is an 
applied math and computational problem as much as an experimental one, and one where modern computation and AM developments 
such as uncertainty quantification, can be expected to have a transformative role. I will discuss some of these issues and our efforts to 
address them, highlighting our computational and algorithmic needs .

I will describe Complex Modeling which is an attempt to close the information gap in cases where the inverse problem is ill posed . This 
requires encoding and complexing data sources that are complementary to the basic scattering data to arrive at a robust and unique 
structure solution . We are exploring the use of data analytical approaches to address this problem . Application of data analytics approaches 
to extract information from physical data from materials is a relatively novel activity, distinct from materials prediction using theoretical 
approaches such as DFT, but in my view equally important .

INVITED SPEAKERS
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Carrelyn (Carrie) Campbell
Mettalurgist 
Materials Science & Engineering Division, Material Measurement Laboratory 
National Institute of Standards and Technology (NIST), Gaithersburg Maryland (MD) 

Biography
Carelyn Campbell is group leader for the Thermodynamics and Kinetics group in the Materials Science 
and Engineering Division in the Material Measurement Laboratory at the National Institute of Standards 
and Technology (NIST) . Her research is focused on diffusion in multicomponent multiphase systems and 
the development of data and informatics tools for phase-based data . For the past twelve years, she has 
sponsored the NIST Diffusion Workshop series, which brings together experimentalists and theorists to 
improve the development of diffusion mobility databases and the prediction of diffusion controlled micro-

structure evolution in multicomponent multiphase systems . She received both her BS and Ph .D . in Materials Science and Engineering from 
Northwestern University . She began her tenure at NIST in 1997, as a National Research Council Postdoctoral Fellow . In 2010, she received 
a Bronze Medal from the Department of Commerce for superior federal service in leading the NIST Diffusion Workshop series . 

Abstract
THE MATERIALS GENOME INITIATIVE AND THE “DATA REVOLUTION”
 C . E . Campbell1*, U . R . Kattner1 and A . Dima2, S . Youssef2, G . Sousa-Amaral2, M . Brady2

1Materials Science & Engineering Division, Material Measurement Laboratory, 
 National Institute of Standards and Technology, 100 Bureau Dr ., Gaithersburg, MD 20899-8555
2Software and Systems Division, Information Technology Laboratory,  
National Institute of Standards and Technology, 100 Bureau Dr ., Gaithersburg, MD 20899-8970
*email: Carelyn .campbell@nist .gov
 
As announced in 2011, the goal of the Materials Genome Initiative is to reduce the time and cost of material development and deployment 
by fifty percent. To reach this goal a materials data infrastructure is evolving that includes the integration of a variety of workflow and data 
curation tools, repositories and registries . Central to this data infrastructure and the materials design process are phase-based property data 
(e .g . melting temperatures, diffusivities, molar volume, thermal expansion) [1] . These data sets are diverse in type, semi-structured, and 
often missing essential metadata and present significant challenges to curate, share and transform. NIST is investing in a variety of tools 
to address these challenges, including developing a materials-based digital repository and a web-based curation tool, the Materials Data 
Curator (MDC) . The NIST digital materials repository [2] (is a customized version of the DSpace software, an open-source digital repository 
software that enables users to curate and share a wide variety of digital content including text, images, and video . The web-based MDC 
allows users to store data in a non-relational database, use semantic-based technologies and integrate with a variety of workflow tools. The 
curation of a set of experimental diffusion data and a set of simulation data using the MDC will be demonstrated . Successful 
implementation of these and other data curation tools and repositories will enable more efficient materials design methods and new 
opportunities to integrate data science tools with materials science .
 
[1] C .E . Campbell, U . R . Kattner, Z-K . Liu, Integrating Materials and Manufacturing Innovation 3:23 (2014) doi:10 .1186/2193-9772-3-12 .

[2] https://materialsdata .nist .gov/dspace/xmlui/
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Martha Grover
Associate Professor, School of Chemical and Biomolecular Engineering
Georgia Institute of Technology, Atlanta, GA

Biography
Martha Grover is an Associate Professor in the School of Chemical & Biomolecular Engineering at 
Georgia Tech . She earned her B .S . in Mechanical Engineering from the University of Illinois,  
Urbana-Champaign, and her M .S . and Ph .D . in Mechanical Engineering from Caltech . She joined 
Georgia Tech as an Assistant Professor in 2003, receiving an NSF CAREER award in 2004 . In 2011 she 
received the Outstanding Young Researcher Award from the Computing and Systems Technology Division 
of AIChE . Her research program is dedicated to understanding and engineering the self-assembly of atoms 
and small molecules to create larger scale structures and complex functionality . Her approach draws 

on process systems engineering, combining modeling and experiments in applications dominated by kinetics, including crystal growth, 
polymer reactions, and colloidal assembly . She is a member of the Institute for Bioengineering and Bioscience, the NSF/NASA Center for 
Chemical Evolution, and the Georgia Tech Center for Organic Photonics and Electronics .

Abstract
EXPERIMENTAL DESIGN AS AN ORGANIZING PRINCIPLE FOR MATERIALS DESIGN
Martha A . Grover1* and J . C . Lu2

1School of Chemical & Biomolecular Engineering, 311 Ferst Dr . NW, Atlanta, GA 30332, Georgia Institute of Technology
2School of Industrial & Systems Engineering, 755 Ferst Dr . NW, Atlanta, GA 30332, Georgia Institute of Technology
*email: martha .grover@chbe .gatech .edu
 
Material structure is highly dependent upon the process used to make it, and material properties are highly dependent upon the structure .  
When designing a new material and the process to manufacture it, it is uncommon to have an accurate predictive model available that 
describes this process-structure-property relationship . As a result, statistical design of experiments is often used for process optimization, 
with little consideration of physical knowledge . Model-based experimental design provides a unifying platform to incorporate all 
sources of knowledge, including experimental data, physics-based models, and expert opinion . However, existing methods do not  
necessarily take into account the objectives of the process engineer, so new formulations of this optimization problem are needed .  
Illustrations of the experimental design approach in nanoparticle deposition will be given [1,2] .
 
[1] “Optimization of a carbon dioxide-assisted nanoparticle deposition process using sequential experimental design with adaptive design 
space,” M . J . Casciato, S . Kim, J . C . Lu, D . W . Hess, and M . A . Grover, Industrial & Engineering Chemistry Research, 51(11) 4363-4370 
(2012) .
 
[2] “An initial experimental design methodology incorporating expert conjecture, prior data, and engineering models for deposition of 
iridium nanoparticles in supercritical carbon dioxide,” M . J . Casciato, J . T . Vastola, J . C . Lu, D . W . Hess, and M . A . Grover, Industrial & 
Engineering Chemistry Research, 52(28), 9645-9653 (2013) .
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Supratik Guha
Director of Physical Science, IBM Research 
IBM Thomas J. Watson Research Center
Yorktown Heights, New York

Biography
Supratik Guha is presently the Director of Physical Sciences at IBM Research, where he has been since 
1995 . During his time at IBM he initiated and led the high dielectric constant (high-k) oxide materials 
research at IBM and was responsible for some of the key materials and processes that led to IBM’s high-k 
metal gate CMOS technology . His current research interests are in new semiconductors and oxides for 
logic, and energy conversion applications . Supratik received his Ph .D . in Materials Science from the 
University of Southern California in 1991, and his B . Tech from the Indian Institute of Technology, 

Kharagpur (India) in 1985 . He is also currently an adjunct professor of materials science at Columbia University . He is a fellow of the 
American Physical Society and the Materials Research Society . 

Abstract
BIG DATA OPPORTUNITIES IN MATERIALS SCIENCE
Supratik Guha 
Physical Sciences, IBM Research, IBM Thomas J . Watson Research Center 
e-mail: guha@us .ibm .com

Big Data and Analytics intend to change our approach to materials science and particularly, the area of materials discovery . Beyond the 
traditional methods for predicting materials properties based upon physics principles and using increasingly powerful computers, there is 
emerging interest in the automated digital gathering, storing, sifting, and correlation of existing data from conventional and non- 
conventional sources, to then help make inferences for the design of new materials . A large number of theoretical and computational 
predictions need to be balanced by an appropriately scaled approach of synthesizing and measuring new materials experimentally, in order 
to have a realistic “materials informatics” system . Whether such an approach can be a practical one for something as quirky as 
materials design and discovery remains to be seen . I will offer some of my thoughts, particularly from the point of view of semiconducting 
and electronic materials, and also from the point of view of a “customer” as to what needs to happen for all of this to be useful to the 
practicing materials engineer .
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Surya Kalidindi
Woodruff School of Mechanical Engineering and 
School of Computational Science and Engineering, 
Georgia Institute of Technology, Atlanta GA

Biography
Surya R . Kalidindi earned a Ph .D . in Mechanical Engineering from the Massachusetts Institute of 
Technology and joined the Department of Materials Science and Engineering at Drexel University as an 
Assistant Professor, where he also served as the Department Head during 2000-2008 . In 2013, Surya 
accepted a new position as a Professor of Mechanical Engineering in the George W . Woodruff School at 
Georgia Institute of Technology, with joint appointments in the School of Computational Science and 
Engineering and in the School of Materials Science and Engineering . Surya’s research efforts over the 

past two decades have made seminal contributions to the fields of crystal plasticity, microstructure design, spherical nanoindentation, and 
materials informatics . His work has already produced about 200 journal articles, four book chapters, and a new book on Microstructure 
Sensitive Design. His work is well cited by peer researchers as reflected by an h-index of 48 and current citation rate of about 1000 
citations/year . He has recently been awarded the Alexander von Humboldt award in recognition of his lifetime achievements in research . 
He has been elected a Fellow of several professional societies: TMS, ASME, ASM International, and Alpha Sigma Mu .

Abstract
HOW CAN DATA SCIENCE ENABLE ACCELERATED DEVELOPMENT OF HIERARCHICAL MATERIALS
S . R . Kalidindi
Woodruff School of Mechanical Engineering and School of Computational Science and Engineering, 
Georgia Institute of Technology, Atlanta, GA 30332

*email: surya .kalidindi@me .gatech .edu
 
The slow pace of new/improved materials development and deployment has been identified as the main bottleneck in the innovation cycles 
of most emerging technologies . The recent advances in data science can be leveraged suitably to address this impediment by effectively 
mediating between the seemingly disparate, inherently uncertain, multiscale and multimodal measurements and computations involved in 
the current materials development efforts . Proper utilization of modern data science in the materials development efforts can lead to a new 
generation of data-driven decision support tools for guiding effort investment (for both measurements and computations) at various stages of 
the materials development . It should also be recognized that the success of such ecosystems is predicated on the creation and utilization of 
integration platforms for promoting intimate, synchronous, collaborations between cross-disciplinary and distributed team members . 
This presentation provides a summary of recent advances made in our research group, and outlines specific directions of research that offer 
the most promising avenues .
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Bryce Meredig
Co-Founder and Chief Executive Officer, Citrine Informatics
Redwood City, CA

Biography
Bryce Meredig co-founded Citrine Informatics in 2013 to bring data-driven software to materials R&D and 
manufacturing . Prior to co-founding Citrine, Dr . Meredig earned his Ph .D . in the research group of 
Professor Chris Wolverton at Northwestern, where he co-authored 11 peer-reviewed publications .  
Dr . Meredig’s doctoral research focused on developing algorithms and approaches for computational 
discovery, optimization, and characterization of materials . These ideas form the basis of Citrine’s 
long-term vision of enabling routine materials informatics for materials researchers everywhere . During 
his Ph .D . studies, Dr . Meredig was awarded the Northwestern University Presidential Fellowship and the 
National Defense Science and Engineering Graduate Fellowship .

Abstract
MATERIALS DATA IN THE 21ST CENTURY: FROM MISHMASH TO MONEYBALL
Bryce Meredig1*
1Citrine Informatics, Redwood City, CA
*email: bryce@citrine .io

The scientific method consists of generating and analyzing data to create knowledge. Indeed, every materials scientist uses data from 
syntheses, characterization, and models to explain and optimize materials behavior . Yet, despite the centrality of data to progress in 
materials, the world’s immense body of materials data remains unstandardized, unstructured, and trapped in myriad publications, isolated 
repositories, and private computers . This disaggregation (the mishmash) not only prevents materials scientists from standing on the 
shoulders of giants, but also limits our ability to use large-scale data analytics to dramatically accelerate materials modeling, discovery, and 
manufacture (à la Moneyball) .
 
Citrine Informatics is a team of Silicon Valley materials scientists dedicated to uniting all materials data on a single platform within a single 
data standard, and putting user-friendly, data-driven tools into the hands of all materials researchers . We intend to provide this ecosystem of 
data, visualizations, and models for free to academic and government researchers, while charging companies for access so that our 
platform is sustainable . In this talk, we will review the present state of affairs in materials data, notable progress to date, opportunities for 
the future, and the significant challenges likely to arise along the way.
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Brian Puchala 
Assistant Research Scientist 
Center for PRedictive Integrated Structural Materials Science (PRISMS) 
University of Michigan, Ann Arbor, MI

Biography
Brian Puchala is an assistant research scientist in the Center for PRedictive Integrated Structural Materials 
Science (PRISMS) at the University of Michigan . His research is focused on the development of 
computational tools for modeling materials thermodynamics and kinetics using first principles 
calculations and statistical mechanics . As part of PRISMS, he is developing Monte Carlo methods which 
are used for fundamental studies of phase transitions and precipitate formation in metal alloys, and 
developing tools for integrated computational materials engineering (ICME) . He is the lead domain 

scientist for the Materials Commons, an information repository and collaboration platform for the metals community in PRISMS technical 
emphasis areas .

Abstract
THE MATERIALS COMMONS: A NOVEL INFORMATION REPOSITORY AND 
COLLABORATION PLATFORM FOR THE MATERIALS COMMUNITY
 B . Puchala1*, G . Tarcea2, S . Tamma2, E . Marquis1, and J . Allison1

1Department of Materials Science & Engineering, 2300 Hayward St ., Ann Arbor, MI 548109, University of Michigan
2Department of Computer Science & Engineering, 2260 Hayward St ., Ann Arbor, MI 548109, University of Michigan
*email: bpuchala@umich .edu
 
Critical to accelerating the pace of materials science and development is the creation of new and improved infrastructure providing a 
seamless way for materials researchers to share and use materials data and models . To address this need, we are developing the Materials 
Commons, an information repository and collaboration platform for the metals community in selected technical emphasis areas . 
We envision the Materials Commons becoming a continuous, seamless part of the scientific workflow process. Researchers will upload the 
results of experiments and computations as they are performed, automatically where possible, along with the provenance information 
describing the experimental and computational processes . By associating this data with the experimental and virtual computational 
materials samples from which it is obtained, the Materials Commons will build process-structure-property relationships enabling the 
construction and validation of constitutive and process models . The Materials Commons is a central thrust of the Center for PRedictive 
Structural Materials Science (PRISMS) .
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John Schlueter
Program Director at the National Science Foundation (NSF),  
Director of Designing Materials to Revolutionize and Engineer our Future (DMREF)

Biography
Dr . John Schlueter joined the National Science Foundation (NSF) in December 2013 as a Program 
Director in the Division of Materials Research, Directorate of Mathematical & Physical Sciences, where 
he manages the Designing Materials to Revolutionize and Engineer our Future (DMREF) program . DMREF 
is the primary program by which the NSF participates in the Materials Genome Initiative (MGI) . He 
received his B .S . from Valparaiso University (Valparaiso, IN) in 1987 with majors in Chemistry and  
Physics and a minor in Mathematics . He then earned his Ph .D . in Inorganic Chemistry from Northwestern 
University (Evanston, IL) in 1992 under the direction of thesis advisor Prof . Tobin Marks . After spending 

three years as a Postdoctoral Chemist at Argonne National Laboratory with Dr . Jack Williams, he became an Assistant Chemist in the  
Chemistry and Materials Science Divisions in 1995 and was promoted to Chemist in 1999 . Schlueter’s experimental research includes the 
guided synthesis, crystallization, and characterization of molecule-based materials with emergent electronic and/or magnetic properties, 
including the development of multifunctional materials with applications in magnetism, superconductivity, spintronics, and multiferroics . 
Through the use of intermolecular interactions, such as hydrogen bonds, he has discovered new classes of superconductors and 
investigated pressure-induced phase transitions in magnetic coordination polymers . Dr . Schlueter was elected as a Fellow of the American 
Physical Society in 2015 . He has chaired and serves on the Advisory Boards for several international conferences . Schlueter has co- 
authored over 330 publications (H-index 36) and delivered in excess of 75 invited presentations and seminars at international conferences 
and institutions . He has mentored 6 postdoctoral scholars and over 75 undergraduate students .

Abstract
THE MATERIALS GENOME INITIATIVE (MGI) AT THE NATIONAL SCIENCE FOUNDATION 
(NSF): DESIGNING MATERIALS TO REVOLUTIONIZE AND ENGINEER OUR FUTURE 
 
DMREF is the primary program by which NSF participates in the Materials Genome Initiative (MGI) for Global Competitiveness . 
MGI recognizes the importance of materials science to the well-being and advancement of society and aims to “deploy advanced materials 
at least twice as fast as possible today, at a fraction of the cost .” DMREF integrates materials discovery, development, property 
optimization, and systems design and optimization, with each employing a toolset to be developed within a materials innovation 
infrastructure. The toolset will synergistically integrate advanced computational methods and visual analytics with data-enabled scientific 
discovery and innovative experimental techniques to revolutionize our approach to materials science and engineering .
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Anatole von Lilienfeld
Consulting Assistant Computational Scientist at Leadership Computing Facility
Argonne National Laboratories, Argonne, IL 
Assistant Professor, Institute of Physical Chemistry, Chemistry Department 
University of Basel, Switzerland

Biography
O . Anatole von Lilienfeld develops methods for the design of new chemicals through exploration of 
compound space using quantum mechanics, super computers, and machine learning . He is also interested 
in pseudopotentials, van der Waals forces, and nuclear quantum effects . As of Dec 2014, Anatole serves as 
a member of the Editorial Board of Nature’s Scientific Data. Since 2013, Anatole has been a Swiss 
National Science Foundation Assistant Professor in the Institute of Physical Chemistry at the University of 

Basel. Prior to that he has been member of scientific staff at the Argonne National Laboratory’s Leadership Computing Facility in Illinois 
which hosts MIRA, an IBM BlueGene/Q computer with nearly 0 .8M compute cores—one of the world’s largest supercomputers accessible 
to open science and research . In spring 2011 he chaired the 3 months program, “Navigating Chemical Compound Space for Materials 
and Bio Design”, at the Institute for Pure and Applied Mathematics, UCLA, California . From 2007 to 2010 he was a Distinguished Harry 
S . Truman Fellow at Sandia National Laboratories, New Mexico . Anatole carried out postdoctoral research at the Max-Planck Institute for 
Polymer Research (2007) and at New York University (2006) . He received a Ph .D . in computational chemistry from EPF Lausanne in 2005 . 
He studied chemistry at ETH Zurich, the University of Cambridge (UK), Ecole de Chimie, Polymers,et Materiaux (ECPM) in Strasbourg, and 
at the University of Leipzig . Anatole descends from Baltic German refugees, he was born in Minnesota (1976), and grew up in Germany .

Abstract
EFFICIENT METHODS FOR SAMPLING MATERIALS SPACE FROM FIRST PRINCIPLES
O Anatole von Lilienfeld1,2*
1Institute of Physical Chemistry and National Center for Computational Design and Discovery of Novel Materials (MARVEL), Department of 
Chemistry, University Basel, Switzerland
2Argonne Leadership Computing Facility, Argonne National Laboratory, IL
*anatole .vonlilienfeld@unibas .ch
 
Many of the most relevant chemical properties of matter depend explicitly on atomistic details, rendering a first principles approach 
mandatory . Alas, even when using high-performance computing, brute force high-throughput screening of compounds is beyond any 
capacity for all but the simplest systems and properties due to the combinatorial nature of chemical space, i .e . all the compositional, 
constitutional, and conformational isomers. Consequently, efficient exploration algorithms should exploit all implicit redundancies present 
in high-throughput approaches. In this talk, I will first discuss the coupling of compounds through the use of fractional nuclear charges, 
and how one can calculate “alchemical” property gradients in chemical compound space . Thereafter, I will describe recently developed 
statistical machine learning approaches for interpolating (Kriging) quantum mechanical observables in chemical space . For both methods 
examples will be presented for predicting properties of out-of-sample compounds with high accuracy and small computational cost .
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Paul Voyles
Professor, Department of Materials Science and Engineering
University of Wisconsin-Madison, Wisconsin

Biography
Paul M . Voyles is a Professor in the Department of Materials Science and Engineering at the University 
of Wisconsin, Madison . He holds a BA from Oberlin College and a Ph .D . from the University of Illinois, 
Urbana-Champaign . Following a post-doc at Bell Labs, he joined UW-Madison in 2002 . His research 
focus is the structure of materials investigated with electron microscopy, including fluctuation electron 
microscopy studies of the structure and dynamics of glassy materials, the study of crystal defects using 
high resolution STEM, and method development for quantitative electron microscopy .

Abstract
OPPORTUNITIES AT THE INTERSECTION OF DATA SCIENCE AND MATERIALS CHARACTERIZATION
Paul M . Voyles
Materials Science and Engineering, University of Wisconsin-Madison, 1509 University Ave, Madison, WI 53706
e-mail: voyles@engr .wisc .edu
 
I will suggest three areas in which data scientists and materials scientists working in structural characterization might find opportunities to 
collaborate . Each area will be illustrated with examples from my own research or from the literature . (1) Structure optimization: For systems 
with a large number of structural degrees of freedom, such as nanostructures, interfaces, and non-crystalline materials, single 
experimental data sets rarely uniquely determine a material’s structure . Tools from statistics and optimization make it possible to combine 
multiple experimental data sets with information from simulations to find likely structures. (2) Discovery of new signals in large data sets: 
Complex, multidimensional data sets from new scanned probe, optical, x-ray, and electron microscopies and spectroscopies require new 
approaches to data analysis . Dictionary learning or tools for low-dimensional representation can improve analysis and lead to discovery of 
new signals . (3) Denoising and improved data quality: Minimally invasive characterization is required to determine the structure of 
radiation-sensitive materials or to sense delicate quantum states, but the price is often poor signal to noise ratio or other defects . Recent 
developments in compressed sensing, sparsity, and non-local means can help mitigate these limitations, making new experiments feasible .
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Antony Williams
VP of Strategic Development, Royal Society of Chemistry 
Manager of the cheinformatics team, Royal Society of Chemistry 

Biography
Antony Williams is the VP of Strategic Development for the Royal Society of Chemistry and manager of 
the cheinformatics team for the RSC . He has a Ph .D . in chemistry specializing in analytical sciences, and 
has worked in academia, in government labs, and for a Fortune 500 company before joining the start-up 
company ACD/Labs as their Chief Science Officer for over a decade. He started a hobby project to 
develop the ChemSpider database, one of the community’s primary online chemistry resources, which 
was ultimately acquired by the Royal Society of Chemistry (RSC) . At the RSC he is now involved with 
a number of national and international projects for delivering chemistry related data to the chemistry 
community . He is widely published with over 150 publications and book chapters and is known as the 

ChemConnector in the social networks . He has worked on the quality of chemistry content on Wikipedia, is a recipient of the Jim Gray 
award for eScience from Microsoft, is adjunct professor at North Carolina State University and University of North Carolina, Chapel Hill 
and is particularly focused at this time in helping scientists understand the power of the web for encouraging crowd sourced participation 
and social networking in science .

Abstract
HOSTING PUBLIC DOMAIN CHEMICALS DATA ONLINE FOR THE COMMUNITY – THE CHALLENGES OF HANDLING 
MATERIALS
A . Antony J . Williams* 
1Royal Society of Chemistry, Data Informatics, Wake Forest, NC-27587
*email: williamsa@rsc .org
 
The Royal Society of Chemistry hosts one of the worlds’ richest collections of online chemistry data that is free-to-access for the 
community . ChemSpider presently hosts over 30 million unique chemical compounds together with associated data and accessible via a 
number of search techniques . With almost 50,000 unique users per day from around the world the site offers scientists the ability to 
investigate the world of small molecules via property searches, analytical data and predictive models . The challenges associated with 
providing a similar platform for “materials” are manifold but, if they could be addressed, would offer a valuable service to the materials 
community . This presentation will provide an overview of how ChemSpider was built, our efforts to expand the capabilities to a more 
encompassing data repository and some of the challenges faced to embrace the diverse world of materials informatics and online data 
access . 
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NUMBER AUTHOR and TITLE
1 Wei Chen 

CHARTING THE COMPLETE ELASTIC PROPERTIES OF INORGANIC CRYSTALLINE COMPOUNDS

2 Logan Ward 
HIGH-THROUGHPUT CALCULATION AND MACHINE LEARNING FOR MATERIALS DISCOVERY

3 Johanna Hachmann 
MOLECULAR PROPERTIES FROM BIG DATA

4 Tam Mayeshiba 
MATERIALS SIMULATION TOOLKIT (MAST) FOR DIFFUSION AND DEFECT 
CALCULATIONS

5 Henry Wu 
HIGH-THROUGHPUT DIFFUSION DATABASES WITH THE MATERIALS 
SIMULATION TOOLKIT (MAST)

6 Min Yu 
INTEGRATED COMPUTATIONAL AND EXPERIMENTAL STRUCTURE 
DETERMINATION FOR NANOPARTICLES

7 Qi-jun Hong 
PREDICTION OF THE MATERIAL WITH HIGHEST KNOWN MELTING POINT VIA AN AUTOMATED AB 
INITIO MELTING POINT CALCULATION TOOL

8 Sara Kadkhodaei 
FREE ENERGY CALCULATION OF THE MECHANICALLY UNSTABLE BUT 
DYNAMICALLY STABILIZED BCC PHASE OF TITANIUM

9 Ruoshi Sun 
AB INITIO CALCULATION OF THE EFFECT OF IMPURITIES ON ANTIPHASE BOUNDARIES IN NI3AL

10 Florian Goetl 
DEVELOPING A DESCRIPTOR BASED APPROACH FOR THE ABSORPTION OF CO AND NO TO 
DIVALENT TRANSITION METAL CATIONS IN ZEOLITES

11 Liang Qi 
THE ORIGIN OF OXYGEN STRENGTHENING EFFECT IN α-TITANIUM

12 Fatih G . Sen 
EVOLUTIONARY ALGORITHMS FOR PARAMETERIZATION OF FORCE FIELDS

13 Qin Gao 
MACHINE LEARNING METHODS FOR INTERATOMIC POTENTIALS: APPLICATION TO 
BORON CARBIDE

14 Xiao Nie 
A STATISTICAL APPROACH FOR PREDICTING STRUCTURAL ENERGY WITH 
SYMMETRIC CONSTRAINTS

15 Jason Maldonis 
STRUCTURE ANALYSIS OF ZR50CU35AL15 METALLIC GLASS

POSTERS

Continued on next page

Please join us for a poster session, networking and reception event . The reception will feature appetizers and a 
cash bar . Posters will be on display through the end of the conference (Feb . 10 at 12:00 noon) .  
We look forward to your joining us! 
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NUMBER AUTHOR and TITLE
16 Sean Collins 

RAPID SCREENING OF MILLIONS OF METAL ORGANIC FRAMEWORK MATERIALS FOR CO2 
CAPTURE USING MACHINE LEARNING AND MATERIALS INFORMATICS

17 Krishnan Suresh 
MICROSTRUCTURAL DESIGN ON HIGH-PERFORMANCE COMPUTERS

18 Carolyn Conner Seepersad 
HIERARCHICAL DESIGN OF NEGATIVE STIFFNESS METAMATERIALS USING A BAYESIAN NETWORK 
CLASSIFIER

19 Georges Fadel 
USING NON-SIMPLY CONNECTED UNIT CELLS IN THE MULTISCALE ANALYSIS AND DESIGN OF 
META-MATERIALS

20 QingTeng Zhang 
DYNAMICS OF STRIPED SERPENTINE NANODOMAINS IN A FERROELECTRIC/ 
DIELECTRIC SUPERLATTIC AT THERMAL EQUILIBRIUM

21 Qiong Zhang 
SPATIAL MODELING FOR REFINING AND PREDICTING SURFACE POTENTIAL MAPPING WITH 
ENHANCED RESOLUTION

22 Martha Grover 
OPTIMIZATION OF NANOPARTICLE DEPOSITION USING SEQUENTIAL EXPERIMENTAL DESIGN

23 Michael McKerns 
‘MYSTIC’ AND UNCERTAINTY QUANTIFICATION IN MATERIALS DESIGN, ANALYSIS, AND FAILURE

24 Ben Blaiszik 
GLOBUS DATA PUBLICATION SERVICES

25 Michael Groeber 
CREATING A COMMON ENVIRONMENT FOR STORING, SHARING, AND WORKING WITH DIGITAL 
MICROSTRUCTURE DATA: THOUGHTS AND LESSONS LEARNED

POSTERS (cont.)
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WORKSHOP ROOMS
Most workshop activities will take place on the third floor of The Pyle Center. Please refer to electronic signage 
located in front of each room for up-to-date room assignments . 
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MAP FROM THE LOWELL CENTER TO THE PYLE CENTER
The Lowell Center (lodging)
University of Wisconsin-Extension
610 Langdon Street, Madison, WI 53703-1104

The Pyle Center (workshop location)
University of Wisconsin-Extension
702 Langdon Street, Madison, WI 53706-1420
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MAP FROM THE LOWELL CENTER TO SAMBA RESTAURANT (BANQUET VENUE)
The Lowell Center (lodging)
University of Wisconsin-Extension
610 Langdon Street, Madison, WI 53703-1104 
(608) 256-2621

Samba Restaurant (banquet location)
240 West Gilman Street, Madison, WI 53703 
(608) 257-1111
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CAB/TAXI INFORMATION
Taxi service can be obtained from Union cab and Green cab . Badger cab is a cab share service that is less expensive but can lengthen the 
journey substantially . Be aware that standard taxi’s fares are relatively high in Madison ($20-25) from the airport to the Lowell Center . Uber 
and Lyft currently operate within Madison as well .

Union Cab 
http://www .unioncab .com 
608-242-2000

Green Cab
http://www .greencabofmadison .com/ 
608-255-1234

Badger Cab
http://www .badgercab .com/index .php 
608-256-0106

POST-WORKSHOP LUNCH OPTIONS
Please join us for a post-workshop lunch . Listed below are some restaurant options .

Kabul Restaurant
540 State Street, 2nd Floor 
Madison, WI 53703 

Chipotle
658 State Street
Madison, WI 53703

Roast Public House
558 State Street
Madison, WI 53703


