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Apollo 13 Lunar Module Pilot
Approach and Landing Tests Commander
Fred Haise was the Lunar Module Pilot (LMP) on the aborted Apollo 13 lunar mission in 1970 and is one of
only 24 people to have flown to the Moon. Haise and crewmates James Lovell and Jack Swigert hold the
record for the furthest distance (248,655 miles) from the Earth traveled by a human being. He later flew in
1977 as Commander of five flights of the space shuttle Enterprise for the Approach and Landing Tests (ALT)
at Edwards Air Force Base.
Haise was born in Biloxi, Mississippi on November 14, 1933. He received a Bachelor of Science degree with
honors in aeronautical engineering from the University of Oklahoma in 1959, and an honorary Doctorate of Science from Western Michigan University in 1970. He began a military career in October 1952 as a
Naval Aviation Cadet at the Naval Air Station in Pensacola, Florida. He had assignments with the Navy Advanced Training Command at Kingsville, Texas, as a Marine Corps fighter pilot at Cherry Point, North Carolina, and as a fighter interceptor pilot in the Oklahoma National Guard. He was the Aerospace Research
Pilot School’s outstanding graduate of Class 64A and served with the U.S. Air Force in 1961 and 1962 as a
tactical fighter pilot. Haise also served as a research pilot at the NASA Flight Research Center at Edwards,
California, and at its Lewis Research Center in Cleveland.
Haise was one of 19 selected by NASA in its fifth class of astronauts in April 1966. He was backup Lunar
Module Pilot for the Apollo 8 and Apollo 11 missions before being named to that slot on the Apollo 13
crew with Commander James Lovell and Command Module Pilot Jack Swigert. Lovell and Haise were to
have explored the moon’s Fra Mauro highlands in April 1970, but they never made it there. As they neared
the moon, an oxygen tank in the Service Module ruptured, robbing the Command Module, Odyssey, of
most of its power. They retreated to their still working Lunar Module, Aquarius, and working closely with
ground controllers, they devised means of conserving electrical and other supplies and made it safely back
to Earth after a harrowing trip. Haise later served as the backup Commander of the Apollo 16 mission and
was scheduled to be the Commander of the cancelled Apollo 19 mission.
Between 1973 and 1976, Haise was technical assistant to the manager of the Space Shuttle Orbiter Project. In 1977, he flew as the Commander of five flights of the space shuttle Enterprise for the Approach and
Landing Tests (ALT) at Edwards Air Force Base. These flights evaluated the shuttle’s capabilities and flight
characteristics after it was released from the back of a Boeing 747 jet high above the California desert.
Haise retired from NASA in June 1979 and held several managerial positions with Grumman Aerospace
Corporation before retiring in 1996. In 1970, he was awarded the Presidential Medal of Freedom by Richard Nixon. He was inducted into the U.S. Astronaut Hall of Fame on October 4, 1997.

2

2010 Astronaut Scholar Conference
Astronaut Scholar Presentations
Larry Bradley, Ph.D.
ldbradley1@gmail.com

1993–1994 Astronaut Scholar, University of Central Florida
Space Telescope Science Institute

The Search for the First Generations of Galaxies in the Early Universe

Dr. Larry Bradley received the Astronaut Scholarship in 1993-1994 while completing Bachelors degrees
in physics and mathematics at the University of Central Florida. He obtained a Ph.D. in astrophysics from
The Johns Hopkins University, where he subsequently worked as a research scientist with the Hubble
Space Telescope Advanced Camera for Surveys Science Team. He currently works with a number of Hubble
science teams, including the HUDF09, BoRG, CLASH, and ACS GTO science teams, at the Space Telescope
Science Institute in Baltimore, Maryland. Larry serves on the Astronaut Scholarship Foundation Board of
Directors and its Scholarship Committee and is Chair of the Scholar Alumni Committee.

Ben Corbin
benacor@gmail.com

2007–2008 Astronaut Scholar, University of Central Florida
VeSpR Flight Engineer
Graduate Student, Massachusetts Institute of Technology
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With its increased resolution, field of view, and sensitivity, the Wide Field Camera 3 (WFC3), installed during Hubble Servicing Mission 4 (STS-125) in May 2009, has provided a quantitative leap in the discovery of
distant galaxies and our understanding of the early universe. The Hubble Ultra Deep Field ‘09 (HUDF09)
and its two parallel fields are the deepest images of the universe ever taken at near-infrared wavelengths
and have revealed 100 galaxies seen between 600-750 million years after the Big Bang. I will describe
how we are using the combination of Hubble ultra deep optical and near-infrared images to find and
study young galaxies in the early universe.

Hydrogen Lyman Alpha Measurements in the Atmospheres of Venus and
Jupiter
The Lyman-alpha emission is a key signature of the presence of hydrogen, and from this emission many
properties of planetary atmospheres can be analyzed. Two projects are underway that are studying this
single emission on Venus and Jupiter, for two very different scientific purposes. On Venus, the Lymanalpha emission is being studied to measure the bulk deuterium/hydrogen ratio of the entire planet. One
of the mysteries of Venus is why it is so dry compared to Earth, and this measurement will constrain how
much water Venus has lost since planetary formation. The measurement will be made using a telescope
with a spectrograph launched aboard a sounding rocket scheduled for launch in August 2010. On Jupiter,
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the Lyman-alpha emission is being observed to better understand an anomalously bright region near the
equator. This region, known as the Lyman-alpha Bulge, has no known energy source. Hubble Lymanalpha images and spectra taken while the bulge was on the Jupiter’s limb are being analyzed to study in
more detail than ever before characteristics of the bulge. Spectral analysis shows evidence of both hot
and cold components of hydrogen in this region. Temperature profiles of these regions were modeled,
and these showed that the hot component is moving 10 km/s faster than the cold components. Future
analysis of temporal variations and optical depths will reveal more information and help constrain the
bulge’s energy source.

Ryan East
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ryaneast@alumni.ou.edu
2006–2008 Astronaut Scholar, University of Oklahoma
NASA Lyndon B. Johnson Space Center (JSC)
Ryan East has dreamed of becoming a flight controller in NASA’s Mission Control Center (MCC) since he
was ten years old. He received an internship to JSC while a sophomore at the University of Oklahoma. He
was accepted into JSC’s Cooperative Education Program, allowing him to return for five additional work
tours. He joined NASA full-time in February and is training to become a flight controller in the International Space Station (ISS) Trajectory Operations and Planning Group.
Ryan considers Greenwood, Arkansas, to be his hometown. He 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.

Ashley Ewh

ashley.ewh@gmail.com
2008–2010 Astronaut Scholar, University of Central Florida
University of Central Florida

Development of Low Enriched Uranium Based Metallic Nuclear Fuels for
Research and Test Reactors
The Reduced Enrichment for Research and Test Reactors (RERTR) program was founded to convert test
reactors to the use of low enriched uranium nuclear fuel alloys. U-Mo alloys were determined to be excellent due to their low enrichment and stability during irradiation. However, performance and service life
of fuels can be drastically reduced due to volume expansion caused by a solid-state diffusional interaction between the U-Mo fuel alloy and the Al cladding material. In addition to reducing uranium enrichment, enhanced fuel alloys should maintain high density, mitigate the interaction, and remain stable
under irradiation. It is suspected that ternary uranium fuel alloys may meet these requirements. Potential
candidates for the alloying additions are Mo, Nb, Ti, and Zr. Some potential advantages of these additions
are their low neutron absorption and high solubility. This study presents results of diffusion experiments
using three such alloys. These observations will then be used to assess the suitability of ternary uranium
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alloys as enhanced metallic nuclear fuels.
Ashley Ewh is a senior Mechanical Engineering major at the University of Central Florida. For the past four
years, she has been an undergraduate research assistant in the Advanced Materials Processing and Analysis Center under Dr. Yongho Sohn. She held an internship position with the Nuclear Fuels and Materials
Development Department at Idaho National Laboratory during the summer of 2009. She plans to attend
graduate school to pursue a Ph.D. in Materials Science and Engineering and become a professor.

Andrew Ishizuka
andrew.ishizuka@gmail.com

Liver-stage malaria vaccine antigen discovery using a DNA vaccine
screen in mice
Delivery of a liver-stage vaccine would greatly reduce the burden caused by malaria, which largely affects
the developing world. Thirty candidate liver-stage malaria genes were selected and cloned into a DNA
vaccine plasmid. Mice were then immunized with each gene using a gene gun or intramuscular injection.
The mouse’s ability to protect itself against infection was determined by measuring parasite rRNA levels
forty hours following a potent intravenous injection of malaria. This work has led to the identification of a
number of promising vaccine candidates that will be studied in different vaccine delivery platforms in the
near future.
Andrew will graduate with Honors from the University of Washington in June 2010 with degrees in Biochemistry and Chemistry. Andrew aims to combine his passion for understanding the fundamental rules
that govern the natural world with his ideals of global equality by training as a physician-scientist and
specializing in global health. This June, Andrew will begin pursuing a Ph.D. in the National Institutes of
Health-University of Oxford Graduate Partnership Program under the guidance of malaria vaccinologist Dr.
Adrian Hill. This August, he will also begin pursuing an M.D. from Duke University School of Medicine.
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2009–2010 Astronaut Scholar, University of Washington
University of Washington and Seattle Biomedical Research Institute

Jarret Lafleur

jarret.m.lafleur@gatech.edu
2005–2007 Astronaut Scholar, Georgia Institute of Technology
Graduate Student, Georgia Institute of Technology

Developing a Markovian State-Space Decision Support Framework for
Flexibility in Space Systems Design
An increasingly common objective in the design of new space systems is the incorporation of flexibility, or
the capability to easily modify a system after it has been fielded in response to a changing environment
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or changing requirements. While the body of research on this topic has been growing, substantial work
remains in developing the tools and techniques to quantitatively consider flexibility in system design and
decision-making. This presentation explores a promising potential approach that draws on ideas from
economics, industrial engineering, and aerospace system design to construct a system state-space representation that lends itself to solution using Markov decision process (MDP) modeling. Highlighted is a
notional example involving the design of a military satellite system to respond to time-varying demand for
imagery and communication services. The example illustrates how estimates of transition costs, demand
environment transition probabilities, and accumulated rewards can be combined to identify Pareto-optimal response policies and suggest desirable initial designs. Refinement of this methodology is ongoing,
and near-term future work involves collaborating with the Constellation Program Office at NASA Johnson
Space Center to analyze the flexibility of candidate human spaceflight architectures.
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Jarret Lafleur is a Ph.D. Candidate in the Space Systems Design Laboratory at Georgia Tech. He is a National Defense Science and Engineering Graduate (NDSEG) Fellow, and his initial research on flexibility in
space system design was prompted in part by the Defense Advanced Research Projects Agency (DARPA)
F6 fractionated spacecraft flight demonstration program. Jarret received his B.S. in Aerospace Engineering
from Georgia Tech in 2007 and his M.S. in Aerospace Engineering from Georgia Tech in 2009. In addition to
NASA Johnson Space Center, he has worked at the Naval Undersea Warfare Center, NASA White Sands Test
Facility, and NASA Jet Propulsion Laboratory. Jarret received the Astronaut Scholarship during 2005-2007.

Christine N. Morrison
christine.n.morrison@gmail.com

2009–2010 Astronaut Scholar, University of Michigan

Two-Dimensional Crystallization of Reduced-Symmetry Molecules by
Scanning Tunneling Microscopy
Christine N. Morrison, Adam J. Matzger (University of Michigan)
Two-dimensional (2D) crystals are formed when molecules adsorb to a surface such as graphite. The pattern of adsorption is dependent on molecule-substrate interactions, molecular geometry, and intermolecular interactions. A scanning tunneling microscope (STM) is a non-optical microscope that provides highresolution images of molecules adsorbed at the solid-liquid interface with atomic detail. This investigation
aims to understand the nanoscale surface structures of reduced-symmetry analogues of a high-symmetry
parent molecule. All images show highly organized, symmetrical patterns of adsorption. The 2D crystals
of the analogues have lower symmetry compared to the 2D crystals of the parent molecule. Furthermore,
it was found that porosity of the 2D crystals can be controlled using the reduced-symmetry analogues.
The results of this project will aid in the understanding of three-dimensional crystals containing the compounds in this study. Broadly speaking, learning to control the nanoscale surface structure utilizing STM
will lead to advancements in nanotechnology, including the development of lubricants, adhesives, and
oxidation and corrosion-resistant materials.
Christine graduated in May from the University of Michigan with a Bachelor of Science in Chemistry degree. She has been studying two-dimensional crystallization in the lab of Dr. Adam J. Matzger for three
years and is finishing up her work this summer. She was recently awarded a National Science Foundation
Graduate Research Fellowship and will begin her doctoral work on developing photoelectochemical cells
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used to convert sunlight into chemical fuel at the California Institute of Technology in the fall of 2011. For
the next year, she will be studying metal-organic frameworks at the Karlsruher Institut für Technologie in
Germany as a Fulbright scholar.

Riley Pack

rileypack@gmail.com
2009–2010 Astronaut Scholar, University of Colorado
Graduate Student, University of Colorado
Electrical Systems Lead on the ALL-STAR Project at the Colorado Space Grant Consortium

Over the past four years, I have had the opportunity to design, build, and test student sounding rocket
and satellite payloads with the Colorado Space Grant Consortium (COSGC). These payloads have served
as a mixture between engineering design proofs and scientific data collection ranging from environmental data surrounding sounding rockets to the viability of high-speed S-Band communications systems on
small 1 Watt picosatellites in low-earth orbit. In addition, my team as COSGC has converted the building of
our sounding rocket payloads into the RockOn! Workshop, in which participants build and fly a sounding
rocket payload within a week’s time in collaboration with the NASA Wallops Flight Facility.
Riley Pack has just completed his senior year in Electrical and Computer Engineering and Applied Mathematics at the University of Colorado at Boulder and is now entering his first year in the Electrical Engineering Master’s Program at CU. He has been involved significantly with the Colorado Space Grant Consortium
in his time at school, as well as completed two internships with Qualcomm, Inc as a software engineering
intern. Because he grew up in the mountains of Colorado, Riley loves skiing with friends and family as well
as all other sports involving snow.

Robert Panish

ASTRONAUT SCHOLARHIP FOUNDATION

Student Sounding Rocket and Satellite Payloads

rpanish@gmail.com

2005–2006 Astronaut Scholar, Harvey Mudd College
Bluefin Robotics

Autonomous Underwater Vehicles
Autonomous Underwater Vehicles (AUVs) are currently used worldwide to accomplish underwater tasks
in an economical and safe way. Applications range from academic research to commercial survey work
to military surveillance and reconnaissance. Bluefin Robotics is a ~70 person company that provides an
extensively adaptable suite of AUVs to meet a wide range of customer applications. This presentation will
focus on a few of the AUV systems that I have worked on, describing how the robots are designed and
built to be reliable underwater platforms for a wide variety of payloads.
Robert Panish is a 2005-2006 Astronaut Scholar who attended Harvey Mudd College in Claremont, CA. Af-
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ter graduating with a B.S. in Engineering in 2006, Robert received a Master’s degree from the Department
of Aeronautics and Astronautics at MIT in 2008. Currently with Bluefin Robotics in Cambridge, MA, Robert
serves as the lead Control Systems Engineer as well as the Technical Systems Lead on a number of Autonomous Underwater Vehicles. He has had experience working with the vehicles all the way from concept
design to sea testing and customer acceptance.

David Rahmani
david.rahmani@gmail.com
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2009–2010 Astronaut Scholar, Texas A&M University

Magnetic Texturing of Bi-2212 for Round Wire Production
Bi-2212 is a superconducting material that is currently being developed for the next generation of magnet
technology. The current carrying capacity of Bi-2212 is significantly lower that what is needed for practical
use in high field magnets. An attempt was made to increase the current carrying capabilities of Bi-2212 by
developing a procedure for magnetically texturing Bi-2212 powder with the goal of producing an Ag/Bi2212 multifilamentary round wire with superior properties in high magnetic fields. In currently produced
Bi-2212 wires, the conducting planes of each crystal are poorly aligned, and as a result, current transport
is diminished. This project involves suspending Bi-2212 in a liquid solution on a substrate in the presence
of a magnetic field in order to texture the deposited powder. This is possible because of the anisotropic
magnetic susceptibility of Bi-2212. The solvent is then evaporated, leaving only the Bi-2212 powder on the
substrate. The development of this process entailed optimizing the deposition method and observing the
magnetic orientation of the powder. The process is presented and discussed.
David Rahmani recently graduated from Texas A&M University with a B.S. in Physics. For the past year he
has been an undergraduate research assistant in the Texas A&M Magnet Lab under Dr. Peter McIntyre. In
this time he worked on the development of the superconducting materials Nb3Sn and Bi-2212. He will be
attending the University of Colorado to pursue his Ph.D. in Physics starting in the fall of 2010.

Lisa A. Schott

lisa@quietlymakingnoise.com
1987–1990 Astronaut Scholar, Georgia Institute of Technology
President and Principal Acoustical Consultant, Quietly Making Noise, LLC

Reverberation! – The Effect of Room Acoustics on Listening
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The acoustical design of a room affects many things. In auditoriums and performing arts spaces, a pleasant listening experience is crucial to the success of the facility, both from the perspective of the performers
and the patrons. In conference rooms, restaurants, and other gathering spaces, excessive room reverberation can inhibit or even prohibit conversation at a reasonable level. Even in classrooms, there is a growing
awareness that the acoustical design affects students’ ability to learn.
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Lisa Schott will discuss her current projects that involve acoustical reverberation and solutions that are being applied. The projects range from a world class performing arts center that is being designed and built
n Orlando to a golf community clubhouse to her own home stereo system. Several new technologies will
be discussed along with the reasons that each might be applied to a particular situation.

Kimberly Stanek
kimstanek@gmail.com

2002–2004 Astronaut Scholar, North Dakota State University
Cooling Development Engineer at Caterpillar

Tier 4 Emissions
Tier 4 Emissions regulate the amount of Nox and Particulate Matter a diesel engine releases into the environment. This will show how emissions regulations have changed since 1996 and the design process a
cooling system will go through to meet the regulations.
It has been 7 years since I attended the last conference. I will be giving an update about working at Caterpillar for the last 6 years. The last 4 years I have worked in the Building Construction Products Division
of Caterpillar in Sanford, NC. I started out working as a Coolling Analsyst, with additional responsibilities,
I am now the Cooling Development Engineer for SSL/MTL/CTL machines. As a Cooling Development Engineer most of my work involves the introduction of new machines. More recently, the work has been for
Tier 4 Emissions.
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Lisa Schott is President and Principal Acoustical Consultant of Quietly Making Noise, LLC, a company that
she founded in 2002. She 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 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 she 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 and holds U.S. Patent 7,562,743 for an Acoustical Window and Door
Covering which is marketed as Shut-Eye™ Acoustical Shutters.
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Adam Steinbrenner
adam.steinbrenner@gmail.com

2009–2010 Astronaut Scholar, Tufts University
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Whole-plant Changes in Tomato Primary Metabolism after Herbivory by
Insects
Plants are marvelously well defended, and herbivory by insects induces changes in their primary metabolism that allow them to fuel toxin production and export their carbon and nitrogen resources from
leaves. Using metabolomics techniques, we measured changes in primary metabolite concentrations
in the leaves, stems, roots, and apices of tomato (Solanum lycopersicum) induced after herbivory by the
specialist tobacco hornworm (Manduca sexta), by the generalist corn earworm Helicoverpa zea, and by
manual damage treatments. A wide variety of metabolic changes was observed, including caterpillarspecific responses. Responses varied across tissue type as well. Specific compound and pathway changes
were consistent with an induction of defense and tolerance responses. Increased flux through precursors
of phenylpropanoid defenses was observed, as well as increased concentrations of potential nitrogen
exporting amino acids. Primary metabolic changes are thus rapid, systemic, and potentially important for
tomato plants responding different types of herbivores.
Adam Steinbrenner received his B.S. in Biology from Tufts University in May, 2010. He has researched plant
defense responses to both herbivores and pathogens at Tufts, Cornell, and Oxford, and is broadly interested in the genetic basis and molecular mechanisms of pest resistance. He will enroll in UC Berkeley’s Ph.D.
program in plant biology in the fall.

Rebecca Szarkowski
szark004@umn.edu

2009–2010 Astronaut Scholar, University of Minnesota

Vibrotactile Prosthesis for Stabilizing Posture
Peripheral neuropathy, most commonly occurring as a complication of diabetes, affects millions of Americans. The specific type of peripheral neuropathy addressed by this capstone design project is characterized by loss of sensory function in the lower limbs. The patients suffering from this neuropathy have little
to no temperature, pressure, spatial, or tactile sensation in their lower legs. Due to these deficiencies,
patients adopt abnormal gait patterns and, as the neuropathy progresses, can lose the ability to walk
unassisted altogether. The objective of this project was to create a wearable, intuitive device to provide
feedback supplementing remaining sensation and/or replacing missing sensory function.
Rebecca Szarkowski graduated with high distinction from the University of Minnesota in 2010 with a bachelor’s degree in Biomedical Engineering. She is a 2009 Goldwater Scholar as well as an Astronaut Scholar.
She will begin her full-time career at Medtronic in June.
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