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Keynote Speaker
Brewster Shaw
Brewster Shaw has been an active part of the space program including his years as a Space
Shuttle astronaut and many years of service in the private sector as an aerospace executive.
As an astronaut, Shaw flew three Space Shuttle missions including STS-9, STS-61B, and
STS-28 logging more than 22 days in space. He also supported the Roger's Presidential
Commission investigating the Challenger accident in 1986 and led the Return to Flight team
chartered to enhance the safety of the vehicles' operations.
He was born in Cass City, Michigan, on May 16, 1945. He received a Bachelor of Science
degree in engineering mechanics in 1968 and a Master of Science degree in engineering
mechanics in 1969 both from the University of Wisconsin-Madison.
Shaw joined the Air Force in 1969 and received his wings in 1970. After serving as a combat
fighter pilot in Vietnam as part of the 352nd Tactical Fighter Squadron, he served a number of
roles as an F-4 fighter pilot and instructor. Shaw attended the USAF Test Pilot School
starting in 1975 and has logged more than 5,000 hours flying time in over 30 types of aircraft.
He retired from the Air Force as a colonel.
NASA selected him as an astronaut in January 1978. His first trip to space was as pilot on
STS-9 Columbia with Commander John Young. He then served as commander for STS-61B
Atlantis in 1985. Shaw's third mission was as commander of STS-28 Columbia in 1989.
These missions performed a variety of tasks such as scientific and technical investigations,
deployment of satellites, demonstration of space station construction techniques, and
carrying classified payloads. Shaw then held a number of NASA management positions
including Deputy Director, Space Shuttle Operations; Deputy Program Manager, Space
Shuttle; and Director, Space Shuttle Operations.
Shaw retired from the U.S. Air Force and NASA in 1996. He subsequently held executive
positions at Boeing and United Space Alliance. Most recently, he was Vice President and
General Manager of Space Exploration at Boeing. Shaw serves on the Board of Directors of
the Astronaut Scholarship Foundation.
Brewster Shaw was inducted into the U.S. Astronaut Hall of Fame on May 6, 2006.
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Daniel Araya
daniel.b.araya@gmail.com
2007-2008 Astronaut Scholar, Texas A&M University
California Institute of Technology

Optimization of vertical-axis wind turbine arrays
The idea of harvesting renewable resources to reduce dependence on fossil fuels has been
around for decades, but only recently has it become a national priority. In 2008, the U.S.
Department of Energy set a goal of generating 20% of the U.S. energy using wind resources
by 2030. As of the end of 2012, the total electricity produced from wind power in the U.S.
reached approximately 3.5%, which still leaves much room for improvement. Recent work at
Caltech on a wind farm design inspired by fish schooling has shown that an array of closelyspaced vertical-axis wind turbines (VAWTs) can produce an order-of-magnitude more power
per unit land area than modern wind farms that employ horizontal-axis wind turbines
(HAWTs). In this talk, I will present a brief overview of the experimental wind farm facility as
well as recent numerical and experimental work to determine optimal turbine array
configurations.
Daniel is a Ph.D. student at Caltech in the Department of Aerospace. He received both B.S.
and M.S. degrees in Aerospace Engineering from Texas A&M University in 2008 and 2011.
He also received an M.S. in Aeronautics from Caltech in 2012. He is a current National
Science Foundation Graduate Research Fellow and a former National Defense Science and
Engineering Graduate Fellow. Daniel was a NASA Johnson Space Center cooperative
education student from 2005-2011, where he met his wife, Carolina Restrepo. He enjoys
photography, tennis, and evening runs with Carolina. Together they have a 7-month-old
daughter, Leila, who enjoys eating, sleeping, and laughing in the mirror.

Ryan Badman
rbadman@syr.edu
2011-2012 Astronaut Scholar, Syracuse University
Syracuse University

CERN Large Hadron Collider ATLAS and LHCb research
summary
Work done at ATLAS in Geneva, Switzerland this past summer on the experiment that
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discovered the Higgs Boson will be briefly described in addition to current research for the
Large Hadron Collider beauty experiments doing lifetime measurements for the Bs meson
with 2012 and 2011 CERN data. The benefits to the public of high energy physics research
will be discussed. For ATLAS I contributed to the Integrated Simulation Framework (ISF)
group that is seeking to parameterize the extremely accurate, but very slow GEANT4
simulations, to prepare for the large increase in data that will occur after the shutdown when
the LHC beam starts running again in 2015. I made progress in the hadronic interactions in
the inner barrel pixel detector. The Bs meson lifetime result for the LHCb experiment looks
very promising after an analysis of the 2011 data and initial analyses of the 2012 data, and
the project may be finished within a year.
Ryan is a senior at Syracuse University in Physics and Applied Math, and will be going on for
my particle physics Ph.D. at Cornell University next year. At Syracuse, I won the NSF
fellowship, am an Astronaut Scholar, Goldwater Scholar, Marshall Scholarship Finalist,
Remembrance Scholar, and Coronat Scholar.

Sam Bashevkin
samuel.bashevkin@tufts.edu
2012-2013 Astronaut Scholar, Tufts University
Tufts University

The ups and downs of life in a halocline: The response of sea
star larvae to development in low salinity
Global climate change is expected to cause drastic changes in the world’s oceans, including
the expansion of the oceans, rising ocean temperatures, changing ocean circulation, and
decreasing oceanic pH. In addition, the melting of terrestrial glaciers will increase the
frequency of salinity fluctuations and the formation of haloclines. Pisaster ochraceus, a
keystone predatory sea star of the intertidal zone along the west coast of North America, will
be especially affected by these salinity changes as it lacks the ability to ion- or osmoregulate. I measured the swimming patterns of P. ochraceus larvae after prior exposure to
low salinity and in the presence of haloclines to determine if the distribution of larvae, and
therefore adults, would be affected by these anticipated environmental changes. My results
showed that larvae reared in low salinity were slower in changing their vertical position and
that haloclines posed a major barrier to larval vertical migration. Therefore, an increased
prevalence of salinity fluctuations and haloclines could result in P. ochraceus larvae arriving
in unsuitable habitats since their different vertical distribution in the water column may result
in currents carrying them to unsuitable habitats. Smaller adult P. ochraceus populations in
the rocky intertidal could result in drastic changes to the ecosystem including a reduction in
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species diversity.
Sam is a junior biology major at Tufts University where he also hosts a radio show and plays
saxophone in the pep band. Sam is a 2013 Goldwater Scholar as well as an Astronaut
Scholar. Since his second year at Tufts, Sam has been conducting research on invasive
marine snails. This past summer Sam interned at Friday Harbor Laboratories researching the
behavior of Pisaster ochraceus larvae and he will return there this coming summer, this time
to study gene expression in sand dollar larvae.

Emily Boster
emily.boster@gmail.com
2012-2013 Astronaut Scholar, Texas A&M University
Texas A&M University

Research experiences as an aerospace engineering undergrad
at Texas A&M
Emily Boster is a Senior Aerospace Engineering student at Texas A&M. She was first
exposed to the world of engineering and physics research as a freshman at A&M, when she
was offered a position at the Texas A&M Astronomical Instrumentation Lab. Her involvement
in projects such as HETDEX’s VIRUS and the Giant Magellan Telescope’s Lunar
scintillometer prompted her to study aerospace engineering. Emily has worked in the
Astronomical Instrumentation lab throughout her undergraduate studies, and has also taken
on various other research projects related more specifically to aerospace engineering. Emily
spent the summer of 2012 researching rotorcraft dynamics at the Indian Institute of
Technology in Kanpur, India. This summer she will intern at Lockheed Martin’s Space
Systems branch in Denver, Colorado. She will graduate in December 2013 and is interested
in pursuing a Master’s degree in Ireland or the UK through one of the National Fellowship
programs to which she is applying.

Benjamin Braun
bjmnbraun@gmail.com
2011-2012 Astronaut Scholar, University of Texas
University of Texas

Practical verification for general computations
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Some of the most important computational problems of today require more computational
power than a single computer can provide. Such problems can be solved by distributing
computational sub-tasks to a large computing cluster such as the cloud. However, ensuring
that every computer worker in this context returns error-free results is a challenge. We
present a protocol which allows a client to efficiently verify that a remote computer is
performing some computation correctly. We develop a compiler pipeline which takes a
program written in a subset of the C language and produces a local and a remote executable
both implementing this verification protocol. We show that our system allows the client to
efficiently verify the remote computer's output on a number of useful computations including
PAM data clustering and DNA sequence alignment.
Benjamin will graduate from the University of Texas at Austin in May 2013 with degrees in
Computer Science and Mathematics. He has performed research in computational biology
as well as in theoretical computer science. Benjamin has had opportunities to speak on his
research in designing DNA reactants for molecular circuits at the Design Automation
Conference 2011 in San Diego, and again at the Harvard BIOMOD Convention 2011. He is
currently researching new, cost-effective ways to verify that remote computing resources are
performing computations correctly. He is a coauthor on the paper "Taking proof-based
verified computation a few steps closer to actual practicality", which has been accepted to
the USENIX Security Conference 2012. Benjamin has played the piano since a young age,
and continues to expand his repertoire. He plans to attend grad school after his studies at
the University are completed.

Ryan East
ryaneast@ou.edu
2006-2008 Astronaut Scholar, University of Oklahoma
NASA Lyndon B. Johnson Space Center (JSC)

CubeSat deploys from the ISS
In October 2012, five CubeSats were deployed from the International Space Station (ISS).
The mini-satellites were built by different groups and delivered to the ISS by Japan’s H-II
Transfer Vehicle (HTV). East performed analysis to ensure the deploy trajectories met
certain criteria and posed no recontact risk to the ISS. An overview of the CubeSats and
their deploys will be given during the presentation.
Ryan is originally from Greenwood, Arkansas, and earned a B.S. in Aerospace Engineering
from the University of Oklahoma in 2008 and a M.S. in Aerospace Engineering from the
University of Texas at Austin in 2009. After participating in JSC’s Cooperative Education
program while in college, he joined NASA full-time and is training to become a trajectory
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flight controller in the Mission Control Center.

Christopher Frye
christopher.frye@knights.ucf.edu
2012-2013 Astronaut Scholar, University of Central Florida
University of Central Florida

Modification to Einstein's field equations imposed by string
theory and consequences for the classic tests of General
Relativity
General relativity predicts that a photon's path will curve as it passes nearby a massive body.
In addition, it does not allow for a perfectly closed elliptical orbit by a planet around a star,
instead predicting a small precession by the perihelion of the planet's orbit. These effects,
among others, were verified experimentally nearly one century ago, vindicating Einstein's
theory of gravitation as the correct physical theory, at least approximately. String theory
predicts gravitational field equations which are slightly modified from those of classical
general relativity. We explore an early suggestion for the modification of the field equations
and show that they do not admit an isotropic solution. We next move on to a modification of
Einstein's equations which includes coupling with the dilaton field. We show that Birkhoff's
theorem, which holds in classical general relativity, is not valid under this modification and
discuss consequences this might have. We then derive the formulae string theory implies for
the bending of light around stars, the precession of perihelia of orbits, the gravitational
redshift of light, and the delay in radar signals that pass near the sun.
Christopher is a senior studying physics and mathematics at the University of Central Florida
(UCF). His research interests lie in theoretical physics, particularly in the combination of
quantum mechanics with the theory of general relativity. Christopher has performed research
in experimental particle physics at the University of Minnesota and in nonlinear beam
dynamics at CERN. In addition, he has worked on many projects at UCF, e.g. on writing a
book covering the theory of spherical harmonics in Euclidean spaces of arbitrary dimension
and on deriving consequences that string theory imposes on classical phenomena in general
relativity. Christopher will continue his studies next year at Harvard University, where he will
pursue a PhD in theoretical physics.
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Joseph Han, Ph.D.
jhh3851@yahoo.com
1999-2000 Astronaut Scholar, Texas A&M University
QuantumScape

Advancements in energy storage technology
QuantumScape is an energy storage startup developed around technology that has the
promise of greatly increasing the gravometric and volumetric energy density of energy
storage devices. This technology could enable dramatic changes in technology and
transportation. Preliminary results will be discussed which shows the potential for this
technology.
Joseph is a Consulting Member of the Technial Staff leading the modeling activities at a
startup using chemistry and physics to revolutionize global energy storage technology.
Previously, he was part of the Office of the CTO at Penguin Computing where he was tasked
with leading the company into new areas where it could apply its HPC expertise. Joseph has
also worked at Intel Corporation in the TCAD Integrated Processing Applications Group.
Joseph has held roles that dealt with simulations of kinetics, thermodynamics, and material
property prediction and design using ab initio quantum mechanical electronic structure
calculations, molecular dynamics and Monte Carlo simulations, and continuum methods.
Joseph has a B.S. and M.S. from Texas A&M University and a M.S. and Ph.D. from Stanford
University in Chemical Engineering. Joseph has served on the ASF Scholarship Committee
in 2011 and 2012.

Andrew Jones
jones790@gmail.com
2008-2009 Astronaut Scholar, University of Minnesota
University of California, Berkeley

Predicting the next solid acid catalysts
Solid acid catalysts, such as zeolites, are ubiquitous in the chemical and fuel industries
because of their high reactivities, selectivities, chemical and thermal stabilities, and their solid
morphology which allows for the elimination of expensive and hazardous liquid analogs. In
this brief talk, I will discuss common catalytic uses of zeolite solid acids and how our growing
understanding of the mechanisms of their interesting chemistries may allow for the selection
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and design of catalysts with enhanced reactivity and selectivity. Specific examples from my
research will demonstrate the use of catalytic probe reactions to understand structurefunction relations in zeolites. Advances in density functional theory and stochastic methods
have allowed for the calculation of parameters that influence reactivity with predictive power
and allow for the rapid search of catalysts with specific properties. I gratefully acknowledge
the Chevron Energy Technology Company for their support and a graduate research
fellowship from the National Science Foundation.
Andrew is a Ph.D. Candidate at the University of California, Berkeley under the direction of
Prof. Enrique Iglesia. His research focuses on elucidating the specific consequences of acid
strength and solvation on catalytic turnover rates of solid acids.

Brandon Kulengowski
brandon.kulengowski@uky.edu
2012-2013 Astronaut Scholar, University of Kentucky
University of Kentucky

Waste water cleanup through Capacitive Deionization (CDI)
As the world population continues to grow, so will the importance of safe drinking water.
Capacitive deionization (CDI) aims to take the place of leading desalination techniques like
reverse osmosis (RO), distillation, and electrodialysis (ED). In CDI, ionized water is passed
between two oppositely charged plates. Ions are adsorbed onto the electrode surface in the
electric double layer of each electrode. Upon saturation, the potential across the plates can
be released or reversed to expel ions out into the soon-to-be concentrated waste stream.
The advantage CDI has over processes like RO or ED include no maintenance of fouled
membranes, as there are none in CDI, and that pressure drops during the process are
minimal. Additionally, energy stored in the form of ionized particles adsorbed onto the
charged plate surface can be recovered in parallel CDI streams. The only energy not
harvestable is minimal, such as resistive losses of the materials used, solution resistance,
and a small amount of oxygen reduction taking place from dissolved oxygen in the water
stream. In theoretical thermodynamic calculations, the energy requirement for CDI to
produce purified water from low concentration salt water, such as brackish water, is lower
than that of current technology.
In past research, Brandon has worked with spinal cord injury (Dr. Diane Snow) with a
publication on nerve growth and interaction with scar tissue and waste water treatment (Dr.
James Landon) with a publication on capacitive deionization technology (see abstract).
Currently, he is working on a novel statistical technique for linking miRNA to their mRNA
targets in lung cancer patients (Dr. Penni Black), which could lead to new drug targets and
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better matching of cancer drugs to patients. He will soon begin work studying bacterial
resistance mechanisms to various drug products and novel methods to overcome the most
feared resistance factors in bacteria (Dr. David Burgess).

Jarret Lafleur, Ph.D.
jarret.lafleur@sandia.gov
2005-2007 Astronaut Scholar, Georgia Institute of Technology
Sandia National Laboratories

The nuclear options: Decision analysis at the nexus of
engineering and policy
Today, U.S. nuclear forces and infrastructure face challenges unlike any others they have
faced over their 70-year existence. In a complex, multipolar nuclear world, the U.S. today
must promote long-term global peace by reducing numbers and types of nuclear weapons
while simultaneously maintaining deterrence through a safe, secure, and effective nuclear
arsenal. One way that the U.S. demonstrates commitment to this first goal is to prescribe
constraints on how it engages in the second goal: The U.S. now engages neither in nuclear
tests nor in the development of new warheads or nuclear military capabilities. However, as
U.S. weapons and delivery platforms age, a series of decisions in the next two decades on
warhead and delivery platform life extension and replacement programs will have a
substantial impact on the long-term composition and effectiveness of the U.S. nuclear
deterrent.
One decision point that has gained recent attention regards the prospect of eliminating a leg
of the U.S. strategic nuclear triad of long-range bombers, intercontinental ballistic missiles,
and submarine-launched ballistic missiles. While numerous positions have been voiced on
this issue over recent years, arguments for or against different force structures frequently fall
short of providing a comprehensive list of decision criteria to allow for formal decision
analysis. One project underway in the Homeland Security and Defense Systems Center of
Sandia National Laboratories is a formal characterization and hierarchical mapping of the
criteria used across literature in the nuclear triad debate, the prerequisite to any systematic
decision analysis. Concurrent efforts quantitatively address concerns regarding the diversity
of systems in potential future U.S. nuclear force structures and the need for enhanced cost
estimation and rapid trade space exploration capabilities in the Nuclear Security Enterprise.
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Jarret is an engineer and systems analyst in the Homeland Security and Defense Systems
Center at the California site of Sandia National Laboratories. Jarret earned his Ph.D. in
Aerospace Engineering from the Georgia Institute of Technology in 2012, focusing on the
conceptual design and analysis of manned and unmanned spacecraft and spacecraft
programs. Jarret has also engaged in engineering design and analysis work at the U.S.
Naval Undersea Warfare Center, NASA Jet Propulsion Laboratory, NASA White Sands Test
Facility, and NASA Johnson Space Center.

Brett Neubauer
neub0070@umn.edu
2011-2012 Astronaut Scholar, University of Minnesota
University of Minnesota

Small scale hydraulics in orthotics and prosthetics
There are millions of people that live with either temporary or permanent physical disabilities.
Advances in medical technology have brought us a variety of orthotics and prosthetics to
assist people with overcoming their physical disabilities. A major limitation of the current
technology is that nearly all orthotics and prosthetics are passive devices. These devices
assist the movement of joints and muscle groups by constraining movement. There are only
a few commercially available orthotics or prosthetics capable of driving joints and muscle
groups with a force generated from an external power source. My research is based on the
need for portable and compact powered orthotics and prosthetics.
For my master’s degree in mechanical engineering, I have by working on the development of
a powered ankle foot orthosis (AFO). An AFO is typically used to treat a condition called foot
drop which can be caused from a nerve injury, brain/spinal disorders, or muscle disorders.
An AFO assists a person’s ankle in arching back on the heel (dorsiflexion) and rising up on
the tip toes (plantarflexion). With the large amount of torque required for dorsiflexion and
plantarflexion of the ankle and the limited space, the development of a powered orthotic is
particularly challenging. Small scale hydraulics fits this application based on the high energy
density and the ability to separate the power source (battery) from the actuator (cylinder). In
the months to come, the design constraints and parameters will develop into a portable
hydraulic AFO that will assist people suffering from foot drop.
Brett received the Astronaut Scholar Award in 2011-2012 while completing a bachelor’s
degree in mechanical engineering at the University of Minnesota. This spring he will graduate
with a master’s degree in mechanical engineering from the University of Minnesota. For the
past year he has been researching small scale hydraulic technology for assistive medical
devices like orthotics and prosthetics. He was fortunate to receive funding from the National
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Science Foundation (NSF) to continue my education and is in the process of joining the
mechanical engineering Ph.D. program at the University of Minnesota with a focus on
medical technology.

Lisa A. Schott
lisa@quietlymakingnoise.com
1987-1990 Astronaut Scholar, Georgia Institute of Technology
Quietly Making Noise, LLC

Dr. Phillips Center for the Performing Arts
The City of Orlando is in the process of building a state-of-the-art regional performing arts
center in downtown Orlando, Florida. The facility will include three theaters, two rehearsal
rooms, a banquet hall, outdoor performance plaza, and a grand lobby. Lisa’s consulting
company, Quietly Making Noise, LLC, has partnered with Arup, a global consulting company
with extensive experience in performing arts center design, to provide all acoustical
consulting services for the project. This multi-year project includes design, technical support
during construction, acoustical testing, and commissioning. The three theaters require
different acoustical design features to provide the best possible sound for a wide range of
performances. Extensive work is also being done to minimize noise and vibration from
exterior sources and mechanical equipment from intruding upon the performance halls. Lisa
will present an overview of the technologies being used to optimize the design.
Lisa Schott is President and Principal Acoustical Consultant of Quietly Making Noise, LLC, a
company that she founded in 2002. She has worked for more than 27 years in the energy
and building construction industries and provides a wide range of acoustical consulting
services to clients with residential, commercial, and industrial projects. She graduated with
highest honors from Georgia Tech with a bachelor’s degree in Mechanical Engineering. She
was an Astronaut Scholar from 1987 to 1990, serves on the Board of Directors and Strategic
Planning Committee of the Astronaut Scholarship Foundation, and served on the Scholarship
Committee from 1991 to 2007. She was named the Engineer of the Year for Technical
Excellence in both 2009 and 2010 by the Florida Section of the American Society of
Mechanical Engineers and was appointed to the Council of Outstanding Young Engineering
Alumni of Georgia Tech in 2005. Lisa is on the Advisory Board for the George W. Woodruff
School of Mechanical Engineering at Georgia Tech. She has written many technical papers
on acoustics, provides training sessions on the topics of acoustics and noise control, and
holds U.S. Patent 7,562,743 for an Acoustical Window and Door Covering which is marketed
as Shut-Eye™ Acoustical Shutters. Lisa has served as an Adjunct Professor at the
University of Central Florida, teaching a series of 3 lectures on Acoustics and Noise Control
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in the School of Architecture.

Anna Thomas
athomas.gatech@gmail.com
2012-2013 Astronaut Scholar, Georgia Institute of Technology
Georgia Institute of Technology

Protein-Metabolite Interactions
Cellular metabolic pathways can be manipulated to produce varied amounts of their
products, or to produce other compounds not native to the cell. A promising but
underexplored approach to metabolic engineering is to take advantage of allosteric
interactions between proteins and metabolites. By observing which metabolites bind to a
certain protein and the kinetic effects of that binding, a better understanding of these
allosteric interactions can be obtained. A more complete metabolic model will then be
instrumental in manipulating the metabolism of an organism, such as yeast, for producing
anywhere from pharmaceuticals to biofuels.
Anna will graduate from Georgia Tech in May 2013 with a B.S. in Chemical and Biomolecular
Engineering. Outside the classroom, she has played trumpet in the Marching Band and
Symphonic Band throughout her five years at Georgia Tech, and four of those years she
spent as the trumpet section leader. Aside from her work in metabolomics over the past
three years in the chemical engineering department at Georgia Tech, Anna has conducted
research at NASA Glenn Research Center during one of the three internships she has
completed. With this research on combustor performance with an alternative jet fuel, she
has had the opportunity to publish and present at both national and international
conferences. It is with her internship experiences at NASA and Pratt & Whitney that she
became interested in combustion and jet and rocket propulsion. For next year, Anna was
awarded a Fulbright to Germany. She will spend a year doing combustion research at
Technical University Munich. Upon return, she will attend Stanford University for her masters
and Ph.D. in Aeronautics and Astronautics with a research focus on combustion kinetics and
physics.
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Nicholas Triantafillou
ngtriant@umich.edu
2012-2013 Astronaut Scholar, University of Michigan
University of Michigan

From nuclear physics to prime numbers: statistics of L-functions
and random matrices
For nearly 60 years, nuclear physicists have used random matrix theory to model the spectra
of heavy nuclei; mathematicians have used L-functions, most famously the Reimann zetafunction, to study the distributions of prime numbers for even longer. The 1972 discovery by
Dyson and Montgomery that certain statistics of the Reimann zeta function correspond to
statistics of random Hermitian matrices connected these two fields. Analogous to the
observation that each family of elementary particles obeys one of a small number of
statistical distributions, the Katz-Sarnak philosophy predicts that the statistics of zeros of
families of L-functions correspond to the distribution of eigenvalues in one of five "classical
compact groups." I will discuss the nuclear physics-number theory connection and my own
work extending the range where the Katz-Sarnak philosophy is known to hold.
Nicholas is a senior at the University of Michigan and will be graduating with a B.S. in
mathematics and computer science in two weeks. In addition to participating in three
separate summer research programs across the country, he has designed, proposed, and
taught a freshman seminar and has served as teaching assistant for the four semester
honors theoretical math intro sequence at the University of Michigan. During the 2013-2014
school year, he will attend the University of Cambridge as a Churchill scholar before
returning to the USA in 2014 to enroll in the Ph.D. program in mathematics at MIT.

Stephen Weitzner
sew5166@psu.edu
2012-2013 Astronaut Scholar, Pennsylvania State University
Pennsylvania State University

Development of a coarse-grained description of the silicatemediated phase stabilization of amorphous calcium
phosphosilicates
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The encapsulation and targeted delivery of fluorophores and drugs in nanodelivery vehicles
has the potential to advance both early detection and treatment practices for several different
kinds of cancer. A promising delivery system currently being developed consists of
amorphous calcium phosphosilicate nanoparticles that are capable of encapsulating a range
of organic molecules as well as undergoing bioconjugation for targeting purposes. The
addition of silicate to the formulation suppresses the particles’ solubility, preventing the usual
amorphous calcium phosphate to crystalline hydroxyapatite phase transformations. The
structure of amorphous calcium phosphates has been thoroughly investigated since the mid1960s, however few descriptions of silicate’s role in the system has been found in literature.
In an effort to model the stabilizing effects of silicate on the amorphous phase, a top-down
modeling scheme is proposed, beginning with a coarse grained description utilizing a
dissipative particle dynamics model.
Stephen will graduate from The Pennsylvania State University in August 2013 with a B.S. in
Materials Science and Engineering and honors from The Schreyer Honors College. Apart
from his work on this subject, Stephen was the recipient of an International Internship in
Materials Fellowship and studied molecular dynamics and Monte Carlo simulation methods
in the fall and summer of 2011 at The Darmstadt University of Technology in Darmstadt,
Germany. Stephen is currently an alternate for the Fulbright Study Grant and ultimately
intends to pursue a Ph.D. in Computational Materials Science.

Ellen Zhong
edz3fz@virginia.edu
2012-2013 Astronaut Scholar, University of Virginia
University of Virginia

Modeling protein stability on surfaces with hybrid Monte Carlo
simulation
In protein-based drug development, hydrophobic interaction chromatography (HIC) is a vital
commercial method used to separate and purify desired proteins from complex mixtures.
However, interactions between the protein and the chromatographic surface used for
separation may lead to unfolding or misfolding of the protein. We test whether a Go-like
model simulated with Monte Carlo (MC) statistical mechanics can describe folding and
unfolding of proteins on chromatographic surfaces as well as the trends connecting surface
unfolding to protein structure and the level of surface attraction. The Go-like model
implemented in this study uses a residue-level coarse grain representation of the protein as a
linear chain of beads and requires the classification of all possible contacts as either native
or nonnative. The surface is modeled as a flat plane of point interaction sites, which are
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treated as native contacts to protein hydrophobic residues, and temperature replica
exchange is used to achieve convergence of the unfolded and folded states. The software
used to perform the MC simulation is implemented in homegrown Python and C software in
order to provide a simpler, more customizable platform. With this model, we explore the
tradeoffs between surface stabilization/destabilization and protein-surface interaction
strength.
Ellen is currently a third-year student majoring in Chemical Engineering and minoring in
Computer Science and Business at the University of Virginia. After graduation, she plans to
pursue a Ph.D. in Chemical Engineering with a continued focus in computation simulation
based research. In the past, she has done planetary research with the NASA MESSENGER
Mission, exploring the existence of ice in Mercury’s near-polar impact craters. At UVA, she is
also heavily involved in many organizations including the ChemE Car Club, The Spectra,
UVA’s undergraduate engineering and science research journal, the honors student council,
and the chemical engineering undergraduate student body’s executive board. Outside of
academics, Ellen is an avid flute player and enjoys many outdoor activities such as skiing,
hiking, and longboarding.
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