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HISTORY OF THE ASTRONAUT SCHOLARSHIP FOUNDATION
More than 30 years ago, the six surviving Mercury 7 astronauts – Scott Carpenter, Gordon Cooper, John Glenn,
Walter Schirra, Alan Shepard and Deke Slayton – came together with the goal to use their joint credibility to
encourage students to pursue scientific endeavors to keep America on the leading edge of technology. That idea
led to the formation of the Mercury 7 Foundation, which later became the Astronaut Scholarship Foundation (ASF).
Together with Betty Grissom (widow of the seventh, Virgil “Gus” Grissom), William Douglas, M.D. (the Project
Mercury flight surgeon), and Henri Landwirth (Orlando businessman and friend of the astronauts) the Mercury 7
astronauts provided scholarships for students that excelled in the area of science.
Today, astronauts from the Mercury, Gemini, Apollo, Skylab and Space Shuttle programs have joined in the mission.
Through the garnered support of astronauts, industry leaders, educational institutions and patrons, ASF awards
merit‐based scholarships to the best and brightest university students who excel in science, technology, engineering
and mathematics (STEM). The prestigious Astronaut Scholarship is known nationwide for being among the largest
monetary scholarships awarded to undergraduate STEM students. Since its inception, ASF has awarded over $4
million in scholarships to more than 400 of the nation’s top scholars.

MISSION OF THE ASTRONAUT SCHOLARSHIP FOUNDATION
To aid the United States in retaining its world leadership in science and technology by providing college scholarships
for the very best and brightest students pursuing science, technology, engineering or math degrees. In addition, the
Astronaut Scholarship Foundation (ASF) strongly promotes the importance of science and technology to the general
public by facilitating unique programs and special events.

THE IMPORTANCE OF STEM
(SCIENCE, TECHNOLOGY, ENGINEERING & MATH)
The STEM fields, and those who work in them, are critical engines of innovation and growth. While the United States
was once considered a leader in this area, the nation’s current educational statistics are alarming. Out of 148
countries, the United States recently ranked 5th (and declining) in overall global competitiveness and 52nd in the
quality of mathematics and science education.1 For students who do pursue a STEM degree, less than 65% actually
graduate in that field.2
According to one recent estimate, while only about 5% of the U.S. workforce is employed in STEM fields, the STEM
workforce accounts for more than 50% of the nation’s sustained economic growth.3 It is projected that over the
next ten years, seven of the ten projected fastest‐growing occupations will be in STEM‐related fields.4 Of the 20
highest paying jobs, 16 will require STEM preparation.5 It is critical that the United States, as a nation, has the
qualified workforce to fill these vital positions.
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KEY NOTE SPEAKER

KENT ROMINGER
Kent V. Rominger (Captain, USN, Ret.) was selected by NASA to
become an astronaut in 1992. A veteran of five space flights, he
has logged more than 1,600 hours in space.
Rominger first launched as Pilot of Columbia on October 20, 1995.
STS‐73 was the second United States Microgravity Laboratory
mission focused on materials science, biotechnology, combustion
science, and numerous scientific experiments.
Rominger returned to space aboard Columbia once more as Pilot
of STS‐80. The mission launched November 19, 1996 in order to
deploy and retrieve the Wake Shield Facility and ORFEUS satellites.
STS‐85 Discovery, Rominger’s third mission as Pilot, launched
August 7, 1997. The crew deployed and retrieved the CRISTA‐SPAS satellite, operated the Japanese Manipulator
Flight Demonstration robotic arm, studied changes in the Earth’s atmosphere and tested technology destined for
use on the future International Space Station.
Rominger’s first mission as Commander was STS‐96 Discovery, which launched on May 27, 1999. This ten‐day
mission had the crew delivering four tons of logistics and supplies to the International Space Station in preparation
for the arrival of the first crew to live on the station. This necessitated the first docking of a space shuttle to the ISS.
During training, Rominger helped discover the ISS orientation maneuver resulting in significant lateral translation
of the ISS. He helped optimize the maneuver to save hundreds of pounds of propellants.
During his final mission, STS‐100 Endeavour, which launched April 19, 2001, Rominger commanded a diverse
international crew, representing the United States, Russia, Canada, and Italy. Together they installed the Canadian‐
built Robotic Arm and Rafaello Logistics Module to the ISS. Endeavour was docked eight days on the most complex
robotics flight in the history of the space shuttle program.
During his time at NASA, Rominger served in the Astronaut Office Operations Development Branch, as Deputy
Director of Flight Crew Operations, and as Chief of the Astronaut Office from 2002 to 2006. He retired from NASA
in 2006 to accept a position with ATK Launch Systems.
Rominger was inducted into the U.S. Astronaut Hall of Fame on May 29, 2015.
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KATIE BURLINGAME
burlingamek@gmail.com
2010‐2011 Astronaut Scholar, Washington University in St. Louis
Cimarron, Inc.

Carbon Dioxide Management on the International Space Station
The International Space Station (ISS) is a manned laboratory operating in orbit around the Earth that was built
and is currently operated by several countries across the world. The ISS is a platform for novel scientific research
as well as a testbed for technologies that will be required for the next step in space exploration. In order for
astronauts to live on ISS for an extended period of time, it is vital that on board systems consistently provide a
clean atmosphere. One contaminant that must be removed from the atmosphere is carbon dioxide (CO2). CO2
levels on ISS are higher than those on Earth and can cause crew members to experience symptoms such as
headaches, lethargy and mental slowness. A variety of systems exist on ISS to remove carbon dioxide, including
adsorbent technologies which can be reused and testbed technologies for future space vehicles.
Katie earned a B.S. in Mechanical Engineering and a M.S. in Biomedical Engineering from Washington University
in St. Louis. She currently works for Cimarron, Inc. in the Flight Operations Directorate at NASA Johnson Space
Center (JSC). As an ISS ETHOS flight controller, Katie is responsible for operating the environmental control and
life support systems and the internal thermal control systems on ISS, as well as leading the team through any
emergencies that may occur.

CEILI BURDHIMO
ceili.burdhimo@gmail.com
2015‐2016 Astronaut Scholar, Massachusetts Institute of Technology
SpaceX

Assessment of Motor and Task Performance Metrics during Space
Telerobotic Operations
Telerobotic operation of the Canadarm2 robotic arm is a critical task performed by astronauts on the
International Space Station (ISS). During extensive pre‐flight training for robotic arm use, astronauts are
assessed primarily through subjective evaluations from trainers and task performance measurements. There
are limited objective measures to evaluate astronaut performance, and they are focused on task‐based results
which include time and accuracy of robotic arm positioning. Our study examined motor performance to provide
a new category of quantitative metrics based on physical movements to objectively evaluate robotic arm
trainees. The goal of our study was to determine whether movement smoothness correlated with operational
performance. Using a simulated ISS‐Canadarm2 environment with joysticks, we trained subjects and evaluated
both their task performance and their physical motions via a motion capture camera system. We analyzed their
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performance and smoothness of their motions as they were trained and gained proficiency in certain tasks.
Ceili Burdhimo will be graduating with a degree in Aerospace Engineering from MIT this June. During her
summers in college, Ceili interned with SpaceX and will join full time as a Crew Operations Engineer in June. On
campus, Ceili has been President of the MIT chapter of the American Institute of Aeronautics and Astronautics
and Vice President of Outreach for the Society of Women Engineers. Outside of work, Ceili enjoys cooking,
reading, watching movies, and travelling.

FIONA TURETT
turettf@gmail.com
2008‐2009 Astronaut Scholar, Washington University in St. Louis
NASA Johnson Space Center

Propellant Savings during Soyuz Undock from the International Space
Station
As a vehicle continuously orbiting Earth for over a decade, the International Space Station (ISS) must be
conscious of ways to conserve consumables to maximize the efficiency of cargo flights to ISS. One such
consumable is propellant. As part of an ongoing effort to minimize propellant usage onboard ISS and use control
moment gyroscopes as much as possible for ISS control, an effort was made in late 2014 to allow Soyuz manned
vehicle undockings without requiring the use of thrusters. This method, which has been used for four Soyuz
undockings, saves up to 160 kg of propellant each year.
Fiona completed a B.S. in Mechanical Engineering at Washington University in St. Louis in 2009, after which she
moved to Houston, TX to begin working at NASA Johnson Space Center. She currently works in the Flight
Operations Directorate as an ADCO (Attitude Determination and Control Officer) flight controller and MCG
(Motion Control Group) instructor. Her responsibilities include operating the motion control systems of the ISS
in Mission Control, interfacing with Russian colleagues, mentoring and teaching flight controller trainees, and
training astronauts for their missions to ISS.

5

2016 Astronaut Scholar Conference
ANNA THOMAS
athomas.gatech@gmail.com
2012‐2013 Astronaut Scholar, Georgia Institute of Technology
Stanford University

Synthesis and Ignition of “Green” Hypergolic Propellants
Current in‐space propulsion using bipropellant thrusters employ toxic and volatile hypergolic propellants
including hydrazine and its derivatives as a fuel and nitrogen tetroxide (NTO), mixed oxides of nitrogen (MON),
and nitric acid mixtures as oxidizers. To handle the toxicity levels of these propellants, stringent safety
procedures have to be followed and special equipment is used when loading the fuel, in effect driving up the
cost of the mission. By finding a viable green‐propellant alternative, these added costs can be reduced.
Alternatives should have comparable performance and hypergolicity to those of the current propellants.
Various ionic liquids have proven to display energetic properties when reacting with select oxidizers. They also
have immeasurably low vapor pressures and can be hydrolytically stable, which are both very valuable qualities
in a fuel and provide a great improvement over hydrazine in those respects. To date, these substances are not
well understood, but have shown to contain great potential as hypergolic fuels with adjustable design
parameters to fit a particular mission’s needs. At Stanford University, I study the performance of various
energetic ionic liquids and aim to understand the fundamentals of their hypergolicity, test their reactivity under
various conditions, and study the reaction kinetics both experimentally and computationally.
Anna is a Ph.D. candidate in Aeronautics and Astronautics at Stanford University. As a National Science
Foundation Graduate Research Fellow, she began investigating propulsion technology in 2014 and hopes to
make a difference in in‐space propulsion with her research on ionic liquids. She received her B.S. in Chemical
and Biomolecular Engineering from the Georgia Institute of Technology in 2013. At Georgia Tech, she
conducted research in metabolic engineering and synthetic biology for three years, and has completed
internships with NASA Marshall, NASA Glenn, Pratt & Whitney, TWT GmbH in Germany, and Boeing along the
way. After graduation, she spent a year in Germany doing combustion and CFD research in Munich under a
Fulbright grant from 2013‐2014. She is now enjoying the challenging life of a Ph.D. student at Stanford playing
with fuels and fire (safely!). Outside of the lab, she enjoys music, yoga, running, languages, and travelling, and
recently hiked 500 miles across Spain on the Camino de Santiago with her mother.
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JARRET M. LAFLEUR, PH.D.
jarret.lafleur@sandia.gov
2005‐2007 Astronaut Scholar, Georgia Institute of Technology
Sandia National Laboratories

Hedge Math: Outlining Theoretical Limits on Minimum Stockpile Size across
Nuclear Hedging Strategies
Today the U.S. faces nuclear force and infrastructure challenges unlike any others it has faced over the past
seven decades. 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. While fulfilling both of these objectives can be a complicated
balancing act, one potential source of nuclear weapon reductions has the advantage of leaving the safety,
security, and effectiveness of the deployed arsenal untouched. This source is the hedge stockpile, or the
stockpile of weapons that the U.S. keeps in reserve as protection against unforeseen technical problems or
unforeseen geopolitical situations.
Understandably, constraints exist on how small the hedge stockpile can become while still fulfilling its purpose.
In June 2013, the Department of Defense published a congressionally mandated update on the U.S. Nuclear
Employment Strategy that set out three important ground rules for guiding the sizing of the non‐deployed U.S.
nuclear stockpile. In this presentation, it is shown how, for any given number of deployed weapons, these
ground rules mathematically combine to define a theoretical minimum stockpile size. These mathematics are
applied to the U.S. Nuclear Weapons Council’s “3+2” strategic vision for implementing interoperability among
future weapons to highlight a policy‐driven lower bound to the size of the hedge stockpile, potentially useful
for calibrating expectations in the context of any future arms control and reduction efforts.
Jarret Lafleur is an engineer and systems analyst at the California site of Sandia National Laboratories. He
conducts research related to defense systems and multi‐attribute decision analysis, particularly on topics of
system performance, cost, strategic risk, and security. Jarret was selected to Sandia’s Weapon Intern Program
in 2014 and participated in the 2013 CSIS Nuclear Scholars Initiative. He earned his Ph.D. in Aerospace
Engineering from the Georgia Institute of Technology in 2012, focusing on the conceptual design and analysis
of spacecraft and space programs, with a particular emphasis on techniques for integrating flexibility into space
system design decisions. Jarret has also engaged in engineering work at the U.S. Naval Undersea Warfare
Center, NASA Jet Propulsion Laboratory, NASA White Sands Test Facility, and NASA Johnson Space Center.
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JILLIAN YURICHICH
yuricich.2@buckeyemail.osu.edu
2014‐2016 Astronaut Scholar, The Ohio State University
Georgia Institute of Technology

Applying Radar Cross‐Section Estimations to Minimize Radar Echo in
Unmanned Combat Air Vehicle Design
Radar profoundly altered the development of vehicle technology for combat especially in the realm of aircraft
design. The technique of purpose‐shaping an aircraft to minimize the vehicle’s radar cross‐section and avoid
detection on radar systems became a crucial step in the development of conceptual air vehicles, however much
of this work is classified by the U.S. government. The purpose of this research is to develop the best
methodology for predicting the radar cross‐section of an aircraft throughout the design process by using open
source radar equations. In order to estimate a radar cross‐section value, simple shapes and their known radar
cross‐section expressions were used to represent all features of the conceptual aircraft design. An unmanned
combat air vehicle designated the QF‐36 Thunder was designed specifically for a radar‐cross section analysis.
Each of the QF‐36’s main components including wings, tails, and fuselage shape were analyzed and their radar‐
cross section contribution calculated to ascertain the overall aircraft radar cross‐section. Adjustments to specific
aspects of the QF‐36 could then be made to minimize the overall radar cross‐section value while maintaining
performance standards set by the Request for Proposal which defined the vehicle’s mission. Following the
development of this radar‐cross section estimation tool, the results showed that large volume components
including the fuselage and wing contributed the most to the total radar‐cross section especially in the side‐ and
front‐view respectively. This trend aligns well with the initial idea of which aspects would contribute most to
the radar‐cross section. However, the main design advantage found throughout this process was that the tails
contribute much less to the overall radar‐cross section than initially hypothesized. This allows for large tails and
better maneuverability with little increase in the overall radar echo. With this observation, design strategies
may focus on minimizing wing size and maximizing tail size for the best compromise between radar‐cross
section minimization and enhanced performance. This research reflects one of few studies that documents the
methodology for estimating radar cross‐section of an aircraft in its entirety.
Jillian recently graduated from The Ohio State University with a degree in Aerospace Engineering and a minor
in International Studies, Security and Intelligence. She will now be pursuing a doctorate in Aerospace
Engineering at the Georgia Institute of Technology starting this fall. Before moving to Atlanta, She will be
working with the advocacy group “Citizens for Space Exploration” in Washington, DC to promote manned space
exploration and maintaining a solid budget for NASA. Jillian plans on also traveling and reading outside as much
as she can all summer long.
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JOE KUMMER, PH.D.
joseph.kummer@propulsivewing.com
2000‐2004 Astronaut Scholar, Syracuse University
Propulsive Wing, LLC

Personal Breeze Air Purifier System: Feel an Open Window Anywhere
Allergens and other contaminants in public places adversely affect many people. Poor air quality results in
reduced productivity at work, and airplane travelers are often exposed to diseases from other passengers. One
potential solution is through the use of personal air ventilation systems, or PAVs; however, the current
technology lags the need tremendously. Through funding from the Syracuse Center of Excellence, Propulsive
Wing, LLC, in collaboration with Allred & Associates, Inc. and Syracuse University, has developed a unique
personal air purifier system called the Personal Breeze that reduces contaminant and allergen exposure,
delivering clean, fresh air to an individual. This methodology utilizes an individual’s thermal plume to enhance
cleaning effectiveness, is compact, quiet, and consumes only 2 Watts of power. In addition to air quality
improvement, the unit interfaces with a computer for power, control, and performance monitoring. Analytical,
computational, and experimental tools were used to achieve the design objectives. Computational fluid
dynamics simulations of the personal environment and the PAV device were used to optimize the design. The
Building Energy and Environmental Systems Laboratory tested particle and VOC filter media, as well as complete
PAV prototypes. Results show dramatic air quality improvement and targeted delivery of this filtered air to the
user.
Dr. Joe Kummer is the President of Propulsive Wing, LLC and also sales manager for Allred & Associates, Inc. Dr.
Kummer has worked on a wide variety of projects ranging from fan and aircraft design to carbon fiber
prosthetics to lightweight tactical bridges and ladders. He also has experience in aerodynamic analysis of indoor
environments, and was recently the principal investigator on development of a personal air purifier called the
Personal Breeze. This project was funded by the US EPA and Syracuse Center of Excellence. Dr. Kummer resides
in the Syracuse, NY area with his wife Heather and two children Maylen and Aaron.

JENI SORLI
jeni.sorli@gmail.com
2014‐2015 Astronaut Scholar, University of Colorado at Boulder
Princeton University

Understanding Polymorphic Transitions in Organic Field‐Effect Transistors
As global demand for electronics continues to increase, device components that are both cheaper and easier
to manufacture will become critical. Most semiconductors are currently manufactured via thermal‐evaporation,
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and the introduction of solution‐processable devices will allow for decreased manufacturing costs. These
technologies are used in organic transistors or solar‐cells and could be produced using large‐scale roll‐to‐roll
processing. Despite their potential benefits, organic semiconductor structure and property relationships and
transitions are not fully understood. Experimental studies at Princeton in the Loo group have found correlations
between polymorphs of naphthalene dimiides and increased electron mobilities, but the mechanism dictating
the transition and reversibility of polymorph conversions is unknown. Computational studies of the mechanism
and effects of molecular substituents, temperature, substrate chemistry and solvent selection on the
polymorph transitions in small organic compounds will be performed using coarse‐grained molecular dynamics.
New understanding of the critical factors in structure transitions as well as a methodology for analyzing
polymorph transition in thin films will allow for fine‐tuning of the current system, as well as extensions to other
compounds for use in organic electronics. Ultimately, increased electron mobility and therefore device
efficiency are desired so these devices can be competitive in the global market.
Jeni Sorli is finishing her first year of graduate school in Chemical Engineering at Princeton University. For the
beginning of her Ph.D., she will be simulating polymorphic transitions of small organic molecules in thin films
and relating their structure and other system factors to polymorph reversibility and transition. Jeni graduated
from the University of Colorado Boulder with her B.S. in Chemical Engineering in 2015, where she also received
a Goldwater Scholarship for her research in renewable energy technologies such as biomass gasification and
steam methane reforming. In addition to her research in renewable energy, she spent two summers interning
with ConocoPhillips. Jeni feels the interaction between renewable and traditional energy sources to be of great
importance, and hopes to continue to examine this discrepancy of opinion and utilization in the future of her
career. She enjoys spending time outdoors hiking, skiing, camping, swimming and biking.

REBECCA HAAG
rjs0123@gmail.com
2009‐2010 Astronaut Scholar, University of Minnesota
Medtronic, Restorative Therapies Group

Competing Market Pressures in Medical Device Development
As the medical device industry grows, an effective therapy is no longer sufficient to compete in even niche
markets. As more stakeholders come to the table, manufacturers find themselves pulled in various directions
by patients, clinicians, regulators and payers. This talk will explore the current, competing market pressures
from the perspective of a systems engineer developing a next generation deep brain stimulation system.
Rebecca has 6 years of experience in the development, testing and continuation support of medical devices.
She spent 2 years in the continuation support of implantable drug pumps at Medtronic Neuromodulation. She
then spent 3+ years at Minnetronix, first as a quality/verification engineer and then as a systems engineer.
While at Minnetronix, Rebecca worked on a wide range of medical devices, including left‐ventricular assist
device peripherals and a continuous IV monitoring device. She recently rejoined Medtronic and is currently
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working in product development for Deep Brain Stimulation therapies. Rebecca has a Bachelor of Biomedical
Engineering from the University of Minnesota and a Master of Engineering in Systems Engineering from Iowa
State University.

VINCENT YU
v@v‐yu.com
2012‐2014 Astronaut Scholar, University of Rochester

Circadian Rhythms in Bipolar Disorder: An Overview
The etiology of mood disorders remains mostly unknown despite the discovery of many biological correlates.
Studies consistently find that disruptions in circadian rhythms are common during mood episodes, but the
underlying reasons for this relationship are unclear—for instance, do these disruptions coincide with abnormal
mood because they share causes, or does one cause the other? Such changes in circadian rhythms are
particularly pronounced in bipolar disorder, a mood disorder characterized by recurring manic episodes of
abnormally high mood and depressive episodes of abnormally low mood. This overview will present some of
the major evidence linking circadian dysregulation with manic and depressive episodes in bipolar disorder, with
emphasis on the sleep–wake cycle.
Vincent studied math at the University of Rochester. There, he investigated star formation with Dan Watson
and collaborators from the Herschel Orion Protostar Survey, analyzing far‐infrared spectra of protostars
gathered by the Herschel Space Observatory. He plans to attend graduate school in statistics.

SARAH KRIKORIAN
sarah_krikorian@yahoo.com
1995‐1996 Astronaut Scholar, Tufts University
Knowledgent

Using Data and Analytics to Determine the Client of the Future in a Leading
Asset Management Firm
At a leading Asset Management firm, the firm’s average client age was 65 years old and they were not attracting
the Millennial nor Gen X customer base. The firm needed to figure out how to attract the younger generation
and a better target market. The target client of the future is much more than demographics where we must
account for preferences in investing, advice, communications medium, and psychographics. We also must
ensure a richer client of the future experience. Sarah will give an overview on how the combination of domain
knowledge along with data architecture, engineering, and data analysis can maximize information value and
create a business advantage.
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Sarah received her BSME from Tufts University then her MBA from Boston University while working full‐time in
the semiconductor industry. During the MBA, she discovered her passion for strategy and management
consulting.
Sarah Krikorian is a Principal and Informationist at Knowledgent, a data and analytics company. She has 20
years of experience in Management Consulting in Technology and Financial Services including multiple business
transformations, business intelligence, MDM, data analytics, business process reengineering, project
management, operational/ financial restructuring, mergers and acquisitions and creating strategic roadmaps.

PATRICK T. BILTGEN, PH.D.
2001‐2003 Astronaut Scholar, Georgia Institute of Technology
Vencore

Activity‐Based Intelligence: Finding Things That Don't Want to be Found
The world of "big data" has overtaken us. While some say we are "swimming in sensors and drowning in data,"
intelligence analysts must develop new ways to derive strategic advantage from the data spinning around us.
Dr. Patrick Biltgen, the Technical Director for Analytics at Vencore in Chantilly, VA is developing technologies
and techniques for a new revolution in data processing called "Activity‐Based Intelligence." Traditional
intelligence methods, designed for nation‐state adversaries, are ill‐equipped to fight today's fast, fleeting,
adaptable threats. Intelligence analysts and technologists developed a new method for graphical exploration of
spatial data to discover unknowns. Dr. Biltgen and his team are working with multiple U.S. intelligence agencies
to develop and deploy data correlation and visualization techniques that undermine enemies while protecting
the privacy rights of U.S. citizens. Dr. Biltgen and his co‐author recently published the first public textbook that
describes this innovative method (2016).
Patrick received his B.S., M.S., and Ph.D. in Aerospace Engineering from Georgia Tech. He has supported
research projects on gas turbine engines, hypersonic spaceplanes, missiles, the Air Force's Long Range Bomber,
and several projects for the U.S. Intelligence Community.
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JOSEPH HAN, PH.D.
jhh3851@yahoo.com
1999‐2000 Astronaut Scholar, Texas A&M University
Lawrence Livermore National Laboratory

Phenomenological Performance Model for SN Transport Code using KRIPKE
Understanding how neutral particles such as neutrons and photons interact with materials is critical in
computational research and development of reactor and shield design, medical diagnostics, and high‐energy‐
density physics research. These simulations can be computationally expensive and represent a significant
fraction of the computer time utilized on the high performance computing (HPC) systems at Lawrence
Livermore National Laboratory (LLNL). KRIPKE is a proxy‐app developed to explore the factors affecting
performance for discrete‐ordinates (SN) structured mesh transport of these neutral particles. The algorithm
discretizes space, direction, energy, and time using mesh zones, discrete ordinates and weighting quadrature
sets, groups, and time steps respectively. A sweep methodology is used for the solution of equations. Using
KRIPKE and ideas from machine learning to sample the large phase space (O(1013) possible combinations), the
study aims to determine if there are specific configurations that yield improved simulation runtimes for a
particular hardware architecture.
Joseph is an HPC Technical Consultant at Lawrence Livermore National Laboratory helping simulation scientists
prepare for exascale computing to enable simulations for basic science and national security needs. Previously,
he was a Consulting Member of the Technical Staff leading the modeling activities at QuantumScape using
chemistry and physics to revolutionize global energy storage technology. Joseph has also worked in 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 and 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. He was elected to the Astronaut Scholarship Foundation Board of Directors in
2013.
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SAMUEL CLARKE
sclarke@gatech.edu
2015‐2016 Astronaut Scholar, Georgia Institute of Technology
Georgia Institute of Technology

Intuitive Gesture Control and Visualization of Time‐Evolving Graphs
Time evolving graphs are a ubiquitous data structure with applications ranging from economics to astronomy.
The Matrix Cube was recently developed as a method for visualizing these structures, along with an application
to view the 3D cube in different projections using a desktop and keyboard. We present an enhancement of this
visualization through a virtual reality environment. Users interact with the virtual environment for the
visualization through hand gestures detected by a LeapMotion device, a commercially‐available infared sensor.
Intuitive gestures have been devised to control the visualization in its virtual environment with the goal of
applying similar strategies to new visualizations.
A native of Indianapolis, IN, Samuel is a senior at the Georgia Institute of Technology pursuing a BS in both
Mechanical Engineering and Computer Science. Through his undergraduate research, he was worked with
graph algorithms, applied machine learning, security, data visualizations, user interfaces, and virtual reality. His
main interest is in robotics, in which he has just begun research. Also during undergrad, he has divided 4
internships between Google and SpaceX. In his free time, he enjoys traveling, experiencing different cultures,
playing tennis, hiking, and running.

ROBERT CASS
robert.cass@uky.edu
2015‐2016 Astronaut Scholar, University of Kentucky
Harvard University

Abelian Varieties with Complex Multiplication
Arithmetic geometry lies at the intersection of number theory and algebraic geometry. A fundamental problem
in arithmetic geometry is to determine the integer solutions to a polynomial equation. Mathematicians have
considered such problems for millennia; a classic example is to find Pythagorean triples. The novelty of the
modern approach is to apply powerful methods of algebraic geometry, that is, to study the geometry of the set
of all solutions, not just integer solutions. A primary example of the utility of this method is Wiles’ proof of
Fermat’s Last Theorem.
In this talk, we will explain some of the basic questions in arithmetic geometry. We will then discuss how one
can exploit group structures in the underlying geometric objects to find integer solutions, such as in the case
of elliptic curves. Finally, we will indicate some directions of the speaker’s present and future research interests
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regarding abelian varieties with complex multiplication, which are higher dimensional analogues of elliptic
curves with extra symmetries.
Robert Cass graduated from the University of Kentucky in 2016 with a B.S. in Mathematics. He participated in
NSF Research Experiences for Undergraduates at Clemson University and Texas A&M University. He plans to
pursue a career in academics and conduct research in number theory, but he is also interested in
communicating mathematics to non‐specialists. In the fall of 2016, he will enter the Ph.D. program in
Mathematics at Harvard University as an NSF Graduate Research Fellow.

ALEX CARNEY
alexanderjcarney@gmail.com
2011‐2012 Astronaut Scholar, University of Michigan
University of California, Berkeley

ABC, Easy as 123
Drama! High‐stakes controversy! Sassy blog posts! I'm describing, of course, the current state of research in
number theory. First the good news: in 2012 mathematician Shinichi Mochizuki announced a proof of the ABC
conjecture. This 1985 conjecture is notable for both its elegance—it simply claims that when A+B=C, the way
that A, B, and C factor into primes is controlled—and its importance—it implies many major and diverse results,
including both Fields Medal‐winning work and still open conjectures. By some accounts, a proof of the ABC
conjecture would be the most significant thing in math for the past 50 years.
Now the bad news: Mochizuki's proof is written across four papers totaling over 500 pages titled Inter‐Universal
Teichmüller Theory Part I, II, III, IV. The method is profound, developing a deep and powerful new perspective
on math realizing Grothendieck's dream of anabelian geometry and furthering Arakelov Theory, but with the
unfortunate side effect that no one besides Mochizuki himself actually understands it. Thus, four years later,
math is still at a standstill. In this talk, I will not take a side on whether Mochizuki's proof is true, claim to
understand it, or even touch any Teichmüller theories, let alone inter‐universal ones. I will, however, introduce
the ABC conjecture and explain broadly what Mochizuki is trying to accomplish, which is, very very roughly, a
world in which your freshman mistake writing (a+b)p=ap+bp becomes true again.
Alex is a Ph.D. candidate in mathematics at UC Berkeley, studying algebraic number theory and abelian varieties.
After graduating from the University of Michigan in 2012, Alex studied in the UK on a Marshall Scholarship,
completing masters' degrees in math at Cambridge and in science and technology studies at University College
London. Outside of his academic work, he serves on the board of the Juara Foundation, a non‐profit dedicated
to conservation and education in the Brazilian Pantanal, and teaches and performs as a violinist in both the US
and Brazil.
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