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Thirty 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 of using their 
joint credibility to encourage students to pursue scientific endeavors. That idea led to the formation 
of the Mercury 7 Foundation, which later became the Astronaut Scholarship Foundation (ASF). Today, 
more than 100 astronauts from the Mercury, Gemini, Apollo, Skylab and Space Shuttle programs have 
joined in the mission.

HISTORY OF THE FOUNDATION

Through the garnered support of astronauts, industry leaders, educational institutions and patrons, 
ASF awards merit-based scholarships to the best and brightest undergraduate students who excel 
in science, technology, engineering and mathematics (STEM). The prestigious Astronaut Scholarship 
is known nationwide for being among the highest scholarships awarded to undergraduate STEM 
students. Since its inception, ASF has awarded more than $3.7 million in scholarships to more 
than 350 of the nation’s top scholars.  The accomplishments of the Astronaut Scholar alumni have 
profoundly impacted our nation through technological innovations in health care, energy, defense, 
aerospace, homeland security, and so much more.  

ASTRONAUT SCHOLARSHIP

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.  

For the past 30 years, ASF has brought U.S. Astronauts and Astronaut Scholar Alumni together to 
share their personal education and work experiences. Now, hoping to inspire high school and college 
students to pursue STEM educations that will lead to STEM careers, ASF has expanded its annual 
Scholar Technical Conference in an effort to strengthen the nation’s innovative competiveness.

THE IMPORTANCE OF STEM

1 Organization for Economic Cooperation and Development (2009) Education at a Glance 2009  
2 http://cew.georgetown.edu/stem/
3 http://wdr.doleta.gov/directives/attach/TEN/ten2007/TEN23-07a2.pdf  
4 http://www.bls.gov/emp/ep_table_102.htm 
5 US Department of Commerce, Economics and Statistics Administration (ESA, 2011) 1



SCHOLAR TECHNICAL CONFERENCESaturday, May 3
9 a.m. - 12:30 p.m.

Kennedy Space Center Visitor Complex

•	 Hear Eileen Collins, the first female space shuttle pilot and commander, 
give a keynote speech prior to the Astronaut Scholar lectures.

•	 Watch presentations by ASF’s Astronaut Scholars! These exceptional 
students, alumni, entrepreneurs, and innovators will be sharing their 
amazing work and research.

•	 Learn about Orion – the world’s first interplanetary spacecraft designed 
to take humans to the moon, asteroids and Mars – from Lockheed Martin. 
It’s in production here at the Kennedy Space Center and will fly to orbit for 
the first time later this year!

•	 Listen to Captain Steve Nakagawa, Commanding Officer of the Naval 
Air Warfare Center Training Systems Division (NAWCTSD) and Naval 
Support Activity (NSA) Orlando, give a speech on the importance of STEM 
education.

WHAT’S HERE :
Astronaut Encounter Theater

Debus Conference Facility
•	 Experience simulator demonstrations held by NASA and the U.S. Navy in 

the Debus Conference Facility rotunda. Come try your hand at the Mariner 
Skills Simulator, which gives NROTC midshipmen the ability to train with 
the same tools they will be using when they arrive in the fleet.

•	 Check out the work of local robotics team, FRC Team 801 Horsepower, 
sponsored by Coastal Steel.

Don’t forget the 2014 U.S. Astronaut Hall of Fame Induction Ceremony, 
which will take place at 3 p.m. EDT in the Space Shuttle AtlantisSM exhibit!
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K e y n o t e  s p e a k e r
E I L E E N  C O L L I N S

Astronaut Eileen Collins is a retired United States Air Force colonel. 
Revered for commanding STS-114 on the Return to Flight mission 
following the space shuttle Columbia accident, Collins’ career with 
NASA	 is	 full	 of	 accomplishments,	 including	 becoming	 the	 first	
woman	space	shuttle	pilot	and	the	first	woman	commander.	As	a	
four-time	spaceflight	veteran,	Collins	logged	more	than	872	hours	
in space and her missions include STS-63, STS-84, STS-93 and STS-
114.

On	her	first	 spaceflight	 in	1995,	Collins	made	history	as	 she	 took 
the	controls	of	Discovery	on	STS-63	and	became	 the	first	 female	
space shuttle pilot. STS-63 mission highlights in space include a 
rendezvous between Discovery and the Russian Space Station 
Mir. The crew  also performed the deployment and retrieval of an 
astronomy satellite and completed a spacewalk.

Collins’	 second	 spaceflight	was	 aboard	 space	 shuttle	 Atlantis	 on 
STS-84, which was the sixth Shuttle-Mir docking mission for NASA. 
The highlight of this mission was the transfer of the fourth U.S. crew 
member to the Russian space station.

In	 July	 1999,	 Collins	 became	 the	 first	 woman	 to	 command	 a 
space shuttle on STS-93. The crew aboard space shuttle Columbia 
deployed the Chandra X-Ray Observatory, a telescope designed to 
conduct comprehensive studies of the universe. This telescope has 
enabled scientists to study exotic phenomena, such as exploding 
stars, quasars and black holes.

Collins commanded a shuttle for the second time in 2005 on the 
Return to Flight mission following the Columbia incident. The 
STS-114 crew docked the space shuttle at the International Space 
Station	to	test	and	evaluate	new	procedures	for	flight	safety,	shuttle	
inspection and repair techniques.

Collins retired from NASA in 2006 to spend more time with her 
family and pursue other interests. Since her retirement from NASA, 
Collins has worked with CNN as a space shuttle analyst, covering 
shuttle launches and landings.

Currently, Collins serves as an adviser to the National Space 
Biomedical Research Institute and as a consultant in the aerospace 
industry.
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Brett Neubauer
neub0070@umn.edu

2011-2012 Astronaut Scholar, University of Minnesota
University of Minnesota

Small-Scale Untethered Hydraulics in Human Assistive Devices

Imagine a compact portable device that when worn by a disabled or paralyzed individual restores or even surpasses 
their normal physical capabilities. Throughout the past decade there have been a variety of powered exoskeletons, 
orthotics, and prosthetics trying to accomplish this task for rehabilitation, treatment, and other applications.  Current 
technology	is	limited	due	to	energy	storage,	actuator	size,	system	efficiencies,	and	the	difficultly	of	integrating	control	
systems with the human body. My research is on the use of hydraulic systems in human assistive devices due to their 
high energy density, high force generation to weight ratio, and the ability to easily separate the power generation 
from the actuator. The hydraulic ankle-foot orthosis (HAFO) is an untethered, powered orthosis that demonstrates the 
capabilities	of	hydraulic	technology	generating	over	90	Nm	with	a	low	profile	hydraulic	actuator	attached	at	the	ankle	
that only weighs 1.2 kg. The hydraulic power is generated with a small-scale electromechanical hydraulic power supply 
attached at the waist weighing 3 kg, and powered by a rechargeable lithium polymer battery. This technology is still 
in the early stages of development, but has the potential to revolutionize the interface between human and machine.

Brett received the Astronaut Scholar Award in 2011-2012 while completing his bachelor’s degree in mechanical 
engineering	at	the	University	of	Minnesota.		He	finished	his	master’s	degree	in	mechanical	engineering	in	the	fall	while	
minoring in biomedical and electrical engineering. Throughout the previous year, he has been working within the 
Center	for	Compact	and	Efficient	Fluid	Power	and	the	National	Science	Foundation	to	build	small-scale,	untethered,	
hydraulic human assistive devices. Brett is currently continuing classes at the University of Minnesota, and is in the 
process of completing a doctoral thesis in the control and analysis of small-scale, untethered, hydraulic human assistive 

devices.			He	enjoys	mountain/road	biking,	kite/snow/	wake	boarding,	fishing,	camping,	and	ultimate	Frisbee.

Dirk Auman
aumandb@miamioh.edu

2013-2014 Astronaut Scholar, Miami University (Ohio)
Miami University (Ohio)

Expression	of	Epitope-Tagged	SYN3	Cohesin	Proteins	Can	Disrupt	Meiosis	in	
Arabidopsis

Sister chromatid cohesion complexes (“cohesins”) are ring-shaped multi-protein structures that play critical roles 
in a number of cellular processes, including the proper segregation of chromosomes during mitosis and meiosis, 
chromosome	condensation,	DNA	double	strand	break	repair,	and	the	regulation	of	gene	expression.	Proteins	called	
α-kleisins	are	core	components	of	meiotic	and	mitotic	cohesion	complexes	(the	specific	α-kleisin varies with the cellular 
process). They serve as bridges that physically connect the two ends of the rest of the complex into its functional ring 
conformation. Thus, α-kleisins serve as key regulators in the functions of these complexes.

Arabidopsis thaliana (a model plant) contains genes encoding four α-kleisins, SYN1,SYN2, SYN3, and SYN4. SYN1, a 

A S T R O N A U T  S C H O L A R S
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REC8 ortholog, is essential for meiosis, while SYN2 and SYN4 appear to be SCC1 orthologs and function in mitosis. 
These three proteins are termed orthologs because they are analogous to the α-kleisins that function in vertebrates 
(REC8 and SCC1). SYN3, an α-kleisin seemingly unique to plants, is enriched in the nucleolus of meiotic and mitotic cells 
and is essential for megagametogenesis. It was recently shown that expression of SYN3 RNAi constructs in buds cause 
changes in meiotic gene expression that result in meiotic alterations.

In this study, we generated and analyzed transgenic plants that express tagged and untagged versions of SYN3 from 
different promoters in order to further investigate the nucleolar localization of SYN3 and to better understand the 
role of the protein in general. We show that plant growth and development in general is sensitive to SYN3 levels and 
that expression of a SYN3-myc construct from the 35S promoter causes a reduction of SYN1 mRNA levels. This causes 
alterations in sister chromatid cohesion, homologous chromosome synapsis and synaptonemal complex formation 
during both male and female meiosis, which in turn results in reduced male and female fertility.

Dirk Auman is currently a senior at Miami University. He will graduate this spring with B.S. degrees in Biochemistry 
and	Engineering	Physics,	minors	 in	Molecular	Biology	and	Computer	 Science,	 and	both	departmental	honors	 and	
university Honors with Distinction. Apart from the work described above, he has been involved with multiple research 
projects in plasmid engineering, plant genetics and developmental biology, cohesion protein biochemistry, and the 
molecular aspects of human aging. Dirk has been a recipient of the Beckman Scholarship and a Goldwater Scholar 
Honorable Mention in addition to the Astronaut Scholarship. Upon completing his undergraduate education, Dirk will 

pursue	a	Ph.D.	in	Biochemistry	and	Molecular	Biophysics	at	the	University	of	Pennsylvania.

Brandon Kulengowski
brandon.kulengowski@uky.edu

2012-2013 Astronaut Scholar, University of Kentucky
University of Kentucky

Developing Bacterial Resistance Outpacing Development of Antibiotics

Infectious	organisms	that	express	resistance	to	commonly	used	antibiotics	have	become	a	significant	health	problem	
globally. Better known as multi-drug resistant organisms (MDROs), these bugs are developing resistance faster than 
the rate of production of antimicrobial agents. As a result, the treatment options for MDRO-caused infections are 
narrowing, and often-times combination therapy or age-old antibiotics are used. Combination therapy involves the 
use of multiple antibiotics to attack the same organism in different ways. The rationale of using older antibiotics like 
colistin and polymyxin B is that the organisms have not had the same amount of global exposure as modern antibiotics, 
and therefore have not developed as much resistance to these previously shelved antimicrobial agents. Exactly which 
therapeutic regimen is best for MDRO treatment is still up for debate, and will vary from physician to physician, 
obviously leading to different proportions of treatment success at hospitals. Therefore, it is important to investigate 
treatment strategies using currently available medicine to plan for future development of bacterial resistance.

Brandon	is	a	PharmD/Masters	of	Pharmaceutical	Science	candidate	at	the	University	of	Kentucky	currently	studying	
gram	negative	bacterial	 resistance	under	 the	direction	of	Dr.	David	Burgess.	Previous	projects	 include	 research	on	
spinal cord injuries, capacitive deionization of waste water, and lung cancer pharmaceutical therapy.  On top of 
research, Brandon currently works as a pharmacy intern at the University of Kentucky Chandler Hospital.
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Caitlin Mackey
camackey@mit.edu

2013-2014 Astronaut Scholar, Massachusetts Institute of Technology
Massachusetts Institute of Technology

Human	Body	on	a	Chip:	Producing	Microfluidic	Tissue	Scaffolds

The overarching goal of the human body on a chip project is to replicate human physiological systems and their 
interactions in a laboratory setting.  This “chip” will create a platform for testing drugs, vaccines and toxins and assessing 
their impact on the body’s systems prior to in vivo clinical testing.  This project’s success will allow for decreased risk 
to clinical trial patients, faster approval of drugs and increased capabilities for the pharmaceutical industry to create 
products that will dramatically increase the quality of life for patients worldwide.  

My	specific	project	is	to	contribute	to	the	development	of	microfluidic	scaffolds	for	organ	cells	to	facilitate	their	growth.	
In the body, each tissue has its own unique vascular structure which allows for optimal cell survival and nutrient 
distribution. In order to sustain tissues ‘on a chip,’ we must replicate this structure in order to both provide physical 
support	to	the	tissue	and	ensure	the	adequate	distribution	of	nutrients	to	the	cells.		In	this	project,	the	microfluidic	
structures are built with highly permeable polymers using projection stereolithography, a process which utilizes the 
ability for polymers to cure under UV light to build structures layer by layer.  This year, we have worked on characterizing 
the	capabilities	of	the	projection	sterolithography	machine,	and	successfully	produced	scaffolds	that	allow	for	flow	of	a	
blood substitute. This month, we will begin testing these scaffolds with liver cells for further assessment. The next step 
is to test these scaffolds with liver cells to ensure their design allows for optimal nutrient distribution.

Caitlin Mackey is a mechanical engineering junior at MIT.  During the academic year, she performs research on 
microfluidic	tissue	scaffold	production	at	the	Linda	Griffith	Laboratory.	During	the	summer	of	2013,	Caitlin	interned	in	
the	Production	Division	of	SpaceX,	and	is	excited	to	return	in	summer	2014.		On	campus,	Caitlin	is	also	a	member	of	the	
varsity	field	hockey	team	and	the	presidential	advisory	cabinet,	which	advises	the	MIT	president	on	student	life.	Caitlin	
wishes to thank the Astronaut Scholar Foundation for allowing her to continue her education through their generous 
scholarships.

T.J. Flynn
t.jayflynn@gmail.com

2013-2014 Astronaut Scholar, University of Kentucky
University of Kentucky

Magnetic	and	Electrostatic	Microstructures	for	Microfluidic	and	Microrobotic	
Applications

The application of magnetic and electrostatic microscale devices and sensors is ever increasing as the length scales 
observed in many research areas decreases. The contact-free nature of these actuation methods makes them attractive 
for many devices, however, the integration of materials responsive to multiple control methods in microscale systems 
is	currently	difficult	to	achieve	and	not	well	examined.	In	this	work,	we	present	characterized	microfabrication	methods	
for both uniform magnetic composite microstructures and uniform electrostatic composite microstructures, as well 
as the creation of novel micromagnet designs with unique geometries and controllable heterogeneity of magnetic 
properties. Current research additionally involves the fabrication of hybrid microstructures that can be independently 
actuated with either magnetic or electrostatic properties using UV photolithographic and thermal vapor deposition 
methods. These microstructures can be fabricated with relatively inexpensive materials and are easy to integrate into 
typical microfabrication processes. Because the hybrid microstructures are created to be independently responsive to 
both magnetic and electrostatic actuation forces, one mode of actuation can be used to provide controlled motion 
of these free-standing microrobots, while the other can be used to change the conformation of the structures or 
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selectively immobilize them. This dual-control method can be used to provide useful interaction of the robots with 
their microenvironment or make it possible to individually manipulate single robots within a larger swarm.

T.J. will be graduating from the University of Kentucky in May 2014 with a B.S. in Mechanical Engineering and B.S. 
in	Physics.	 In	his	 time	at	UK,	he	has	performed	 research	 in	 carbon	capture	 from	coal	burning,	 advanced	materials	
such as graphene, and he is currently working on novel fabrication and characterization methods for untethered 
microstructures. In addition, T.J. has also worked with the UK Solar Car group, as well as the UK Unmanned Systems Lab, 
designing and constructing UAVs to collect data for atmospheric turbulence experiments. T.J. will attend the University 

of	Michigan	as	a	Ph.D.	candidate	working	in	the	field	of	experimental	fluid	mechanics	beginning	the	fall	of	2014.

Ashley	Paz	y	Puente	(Ewh)
ashleypazypuente@gmail.com

2008-2010 Astronaut Scholar, University of Central Florida
Northwestern University

Using the Kirkendall Effect to Our Advantage

The	Kirkendall	effect	is	a	well-established	phenomenon	first	discovered	in	1947	which	occurs	due	to	the	differences	

in diffusivities of atomic species. This is the result of the fact that diffusion in solids involves a vacancy mechanism as 

proven by Kirkendall. An important consequence of this effect is the subsequent formation of voids near the interfaces 

in diffusion-bonded materials. Traditionally the presence of Kirkendall voids is thought to be detrimental as they often 

can result in less than optimal mechanical, thermal, and electrical properties. However, the implementation of the 

Kirkendall effect in the fabrication of hollow nano- and microstructures has recently garnered attention due to the 

many	benefits	of	this	technique	compared	to	more	common	methods.	Thus	it	is	critical	to	understand	the	mechanisms	

by	which	these	pores	form	and	evolve	in	order	to	tailor	the	microstructure	as	desired	for	specific	applications.	Once	

understood,	this	method	could	be	used	to	fabricate	small-scale	tubes	that	are	difficult	to	make	using	more	conventional	

methods. This concept could also be extended beyond the fabrication of individual tubes to the development of 3D 

hollow	woven	structures,	which	would	offer	low	density,	high	specific	mechanical	properties,	and	high	surface	area	

making them good candidates for certain structural and thermal applications.

Ashley	Paz	y	Puente	 (Ewh)	 is	a	Ph.D.	candidate	 in	the	Materials	Science	and	Engineering	program	at	Northwestern	

University and is a National Science Foundation Graduate Research Fellow. She earned a B.S. in Mechanical Engineering 

and an M.S. in Materials Science and Engineering from the University of Central Florida. She plans to pursue a career in 

academia as a professor upon graduating from Northwestern.

Ryan Milcarek
rjmilcar@syr.edu

2013-2014 Astronaut Scholar, Syracuse University
Syracuse University

Solid Oxide Fuel Cell Technology Applications, FFF µCHP

New developments in Solid Oxide Fuel Cells (SOFCs), notably the Flame-assisted Fuel Cell (FFC) design, have the 
potential	to	simplify	the	geometric	difficulties	in	conventional	SOFC	systems	and	eliminate	sealing	problems,	enabling	
the use of SOFCs in a wide variety of commercial applications. The operating principle of the FFC is based on the 
combination	of	 a	flame	with	a	 SOFC	 in	 a	 simple,	 “no-chamber”	or	 “unsealed”	 chamber	 setup.	 The	flame	 serves	 as	
fuel-flexible	partial	oxidation	reformer,	while	simultaneously	providing	the	heat	required	for	SOFC	operation.	In	the	
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combined	system,	the	flame	and	fuel	cell	are	inherently	coupled.	
 
One	avenue	for	this	technology	is	to	integrate	a	FFC	in	a	gas-fired	upflow	furnace	to	enable	the	generation	of	both	
electricity	and	heat	from	the	fuels	chemical	energy,	transforming	the	furnace	into	a	FFC	micro	CHP	system	(FFF	µCHP).	
The system will extract ~1 kWe of power from a 60-100,000 Btu/h furnace. The application of this technology in a 
typical residential size furnace has the potential of making this a commercial viable option for households. In this talk, 
I	will	present	a	brief	overview	of	a	fuel	cells	operation	and	the	FFC	micro	CHP	system.

Ryan	is	a	senior	at	Syracuse	University	in	the	Mechanical	Engineering	program,	and	will	be	going	on	for	his	Ph.D.	next	
year with research focused on fuel cell applications, material development and energy simulation. He has worked for 
the past 2 years for the Department of Energy sponsored Industrial Assessment Center as an energy analyst. He has 
performed over 13 assessments and developed several new recommendations for industrial HVAC systems. While at 
Syracuse, he met his wife Brittany. They enjoy raising their 14-month-old daughter, Amelia.

Stephen Weitzner
weitzner@psu.edu

2012-2013	Astronaut	Scholar,	Pennsylvania	State	University
Pennsylvania	State	University

First	Principles	Electrochemistry	–	A	Density	Functional	Approach

Solid-liquid	 interfaces	 play	 an	 important	 role	 in	 many	 industrially	 significant	 energy	 storage	 and	 conversion	
technologies. The properties of solid-liquid electrochemical interfaces are determined by the compositions of the 
electrode and the electrolyte; charge transfer through this interfacial region is ultimately controlled via strategic 
materials selections. However, the timeframe of application-dependent material development to product deployment 
can extend upwards to twenty years. In recent times, this screening process has been expedited by replacing time-
consuming	bench	top	work	with	first	principles	density	functional	theory	(DFT)	calculations.	These	virtual	experiments	
offer not only quicker means of assessing material candidates, but do so also at lower costs to researchers. In this 
presentation, an overview of DFT calculations and their applicability to electrochemistry will be provided.  Current 
research directions concerning solvation in DFT will be covered and future work will be discussed. 

Stephen	(ASF	scholar	2012-2013)	is	a	graduate	research	assistant	at	Penn	State	University	under	the	direction	of	Dr.	
Ismaila Dabo. His research focuses on employing novel density functional theory (DFT) calculations to develop materials 
for electrochemical devices. Originally from Cinnaminson, NJ, Stephen completed his B.S. in Materials Science and 
Engineering	at	Penn	State	University	in	the	spring	of	2013	and	stayed	on	to	pursue	his	Ph.D.	in	Materials	Science	and	
Engineering. Outside of academia, Stephen enjoys photography, traveling, hiking, rock climbing, and snowboarding.

Matthew Coudron
mcoudron@gmail.com

2010-2011 Astronaut Scholar, University of Minnesota
Massachusetts Institute of Technology

Device	Independent	Interactive	Protocols	via	Quantum	Mechanics

Is	it	possible,	even	in	principle,	to	confidently	test	the	behavior	of	a	physical	device	simply	by	applying	a	statistical	test	
to its inputs and outputs?  Suppose, for example, that we purchase a random number generator from an untrustworthy 
and possibly malicious manufacturer.  Can we test whether or not this device is indeed generating genuinely new 
random numbers, unknown even to the manufacturer, without needing to examine the internal mechanisms of the 
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device?  This ability, while very desirable for the purposes of modern cryptography, is unobtainable in a world governed 
by classical physics (unobtainable, at least, without making additional computational assumptions).  However, it 
is possible to design such tests by taking advantage of the quantum mechanical phenomenon of non-locality.  
Furthermore, one can design more sophisticated tests for capabilities stronger than random number generation, 
for example a “black box” test of a quantum computation performed by untrusted quantum devices.  Crucially, an 
experimenter	performing	such	tests	need	not	handle	quantum	states	directly,	and	can	obtain	results	with	confidence	
while only examining “classical” (normal) bit string messages.  

These	protocols	have	been	discovered	and	expanded	by	a	large	group	of	researchers	in	the	field	of	quantum	information	
and computation.  They demonstrate a modern operational application and extension of the famous Bell’s Theorem 
(1964).  They have applications in cryptography, the testing of quantum computers (by a suspicious person), and the 
design of quantum mechanical experiments in the large particle limit (by any person whatsoever).  I will present some 
basic intuition for how they work.

Matthew	Coudron	is	a	Ph.D.	student	at	the	Massachusetts	Institute	of	Technology	under	the	direction	of	Prof.	Peter	
Shor.  His research interests are in quantum information and computation, and theoretical computer science.

Josiah Hanna
jpha226@g.uky.edu

2013-2014 Astronaut Scholar, University of Kentucky
University of Kentucky

Artificial	Intelligent	Academic	Advisors

An	important	problem	in	the	field	of	artificial	intelligence	is	how	computers	can	be	programmed	to	solve	planning	
problems.	These	problems	involve	a	computer	or	robot	finding	a	sequence	of	actions	to	arrive	at	a	pre-determined	goal.	
Further complicating this problem, in the real world actions may have uncertain effects. In research these problems 
are	modeled	with	Markov	Decision	Processes	(MDPs).	One	interesting	application	of	MDPs	is	to	the	area	of	academic	
advising in which an advisor helps a student plan a schedule that moves them towards graduation. The student wants 
to	take	courses	in	a	way	that	maximizes	their	GPA.	Uncertainty	is	introduced	in	that	the	outcome	of	taking	any	course	
is	non-deterministic.	This	presentation	will	give	an	overview	of	MDPs	and	their	applicability	to	academic	advising.

Josiah was born and raised in Lexington, Kentucky where he is now a senior at the University of Kentucky studying 
computer	science.	As	an	undergraduate	he	has	worked	with	Dr.	Judy	Goldsmith	on	her	research	in	artificial	intelligence	
planning	under	uncertainty.	Through	undergraduate	research	he	has	become	very	interested	in	artificial	intelligence	
and	plans	to	pursue	a	research	career	in	this	field.	After	graduation,	Josiah	will	be	getting	married	to	Aimee	Goffinet	
(also	of	Lexington)	then	plans	to	attend	the	University	of	Texas	at	Austin	to	begin	his	Ph.D.	in	computer	science.	In	his	

free time, Josiah enjoys reading books, running, and learning new things.

Daniel Abercrombie
daniel.r.abercrombie@gmail.com

2013-2014	Astronaut	Scholar,	Pennsylvania	State	University
Pennsylvania	State	University

The Search for the Dark Matter via Higgs Boson Decays

With the recent discovery of a new boson, suspected to be the Standard Model Higgs, scientists at CERN are turning 
their attention to physics beyond the Standard Model. One particularly interesting possibility is that the Higgs decays 
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into	massive	dark	matter	that	we	have	been	unable	to	detect.	This	talk	will	briefly	describe	a	set	of	quark	jet	selection	
criteria that will detect a vector boson capable of producing a Higgs. This is done by looking at the jet substructure and 
grooming the jets. The selection is used in events with large missing momentum, indicating invisible particles. Excess 
events after the selection will indicate new particles outside the Standard Model.

Daniel	Abercrombie	is	a	senior	at	the	Pennsylvania	State	University	pursuing	concurrent	majors	in	Physics	and	Nuclear	
Engineering	with	 a	minor	 in	Mathematics.	 At	 Penn	 State,	 he	 has	 been	 involved	with	 outreach	 activities	 with	 the	
American Nuclear Society, where he teaches nuclear science and technology to Boy Scouts and high school students, 
as well as tutoring and various research positions. The past summer, he participated in the NSF-funded University of 

Michigan	REU	at	CERN.	In	the	fall,	he	will	be	attending	MIT	for	a	Ph.D.	in	Experimental	Nuclear	and	Particle	Physics.

Brenden Roberts
brenden@clemson.edu

2013-2014 Astronaut Scholar, Clemson University
Clemson University

Evidence for a Transition in Turbulence from High-altitude Sounding Rocket Data

Trimethyl aluminum (TMA) trails released from sounding rockets have been used extensively as a tracer of high-altitude 
atmospheric winds, measured by optical tracking on the ground. Large- and small-scale structure, corresponding to 
turbulent processes, is evident in the images of the trails. In this study we have analyzed chemical release trail data from 
high-, mid-, and low-latitude TMA experiments. By analyzing the time evolution of the structure function, changes in 
the	atmospheric	dynamics	could	be	identified.	 	A	consistent	pattern	is	found	over	the	range	of	 locations,	namely	a	
transition from Navier-Stokes turbulence immediately after the trail is released to pure diffusion, three-dimensional 
turbulence,	and	finally	two-dimensional	turbulence	at	the	largest	scales.

Brenden is a senior from Columbia, South Carolina, who is pursuing dual degrees in physics and mathematical sciences 
at Clemson University. His areas of interest include atmospheric turbulent processes, nonlinear dynamical systems, 
numerical modeling of differential equations, and topological quantum information. He will be attending Caltech 

beginning in the fall of 2014 for graduate school in physics.

Jason Silverman
Jason.silverman@usc.edu

2013-2014 Astronaut Scholar, University of Southern California
University of Southern California

The	Student	Space	Race:	USC	Rocket	Propulsion	Laboratory

The	USC	Rocket	Propulsion	Laboratory	is	an	undergraduate-run	group	dedicated	to	launching	a	rocket	to	space.	Since	
the lab’s founding in 2005, several generations of students from all engineering majors have collaborated to develop 
the propellant, structures, avionics, software, simulation, and thermal protection technologies needed to design and 
build	a	rocket	to	fly	to	an	altitude	of	100	km.	This	presentation	will	show	the	excitement	of	high-power	rocketry	in	both	
successful launches and spectacular explosions! It will also discuss some of the lab’s research projects, such as a carbon 
fiber	filament	winding	machine,	composite	pressure	bulkheads,	and	passive	roll	control.	

Jason studies astronautical engineering at USC and expects to graduate with B.S. and M.S. degrees in May 2015. He is in 
charge	of	structures	and	avionics	at	the	USC	Rocket	Propulsion	Laboratory.	Apart	from	his	research	into	rocket	vehicles,	
Jason studied concepts for lunar resource exploitation at Tsinghua University’s School of Aerospace and worked on 
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a NASA Innovative Advanced Concepts project developing methods to 3D print structures on the Moon and Mars. In 
summer 2013, he interned in the structures department at SpaceX, developing hardware for the thermal control and 
life support systems of the Dragon spacecraft. He will work with the same group this summer and hopes to continue 
at SpaceX after graduation.

Emily Boster
emily.boster@gmail.com

2012-2013 Astronaut Scholar, Texas A&M University
Lockheed Martin Space Systems

Mechanical Design of the InSight Mars Lander

Emily Boster is a Mechanical Designer at Lockheed Martin Space Systems working on NASA’s next Mars Lander, 
InSight. InSight is a mission that will reveal mysteries of the evolution of terrestrial planets using advanced geophysical 
instruments	to	study	seismology,	heat	flux,	and	meteorite	impacts,	to	name	a	few.	Emily	primarily	supports	the	design	
and drawing release of components in the aeroshell, which protects the lander upon entry into the Martian atmosphere, 
and the cruise stage, which provides power and telecommunication for the vehicle during its journey to Mars.

Emily is originally from Brownsville, Texas.  She graduated from Texas A&M University in December of 2013 with a 
Bachelor’s Degree in Aerospace Engineering. She interned with Lockheed Martin in the summer of 2013 and came 

back as a full-time employee following graduation to continue her work on the InSight spacecraft.

Ryan East
ryaneast@ou.edu

2006-2008 Astronaut Scholar, University of Oklahoma
NASA Lyndon B. Johnson Space Center (JSC)

ISS Stowage Capabilities

The International Space Station (ISS) is the largest laboratory in Low Earth Orbit built by 15 different countries, and 
the astronauts onboard perform many activities, especially science and medical experiments.  Such activities require 
a	variety	of	different	equipment,	and	stowage	management	is	necessary	for	efficient	operations	and	a	safe,	habitable	
space.  East will give an overview of the stowage capabilities on the ISS.

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 in 2010 and has supported ISS 
trajectory	operations.		He	is	currently	training	to	become	an	Inventory	and	Stowage	Officer	(ISO)	flight	controller	in	the	
Mission Control Center.
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Jarret	Lafleur,	Ph.D.
jarret.lafleur@sandia.gov

2005-2007 Astronaut Scholar, Georgia Institute of Technology
Sandia National Laboratories

Triads, Diads, and Interoperability:  A Structured Approach to Tracing the Impli-
cations of Diversity on Deterrent Force Reliability

Over the history of the nuclear age, U.S. nuclear forces have evolved from a stockpile of two weapons delivered by 
propeller-driven heavy bombers to a present-day arsenal of seven weapon types deliverable by a diverse triad of air-, 
land-, and sea-based platforms.  However, today’s stockpile is not as diverse as it once was.  At the height of the Cold 
War, some 50 weapon types existed in the U.S. nuclear arsenal.  Their delivery platforms included not only the bombers 
and the intercontinental and submarine-launched ballistic missiles we know today, but also cruise missiles, air defense 
missiles,	battlefield	artillery,	torpedoes,	depth	bombs,	and	the	16-inch	guns	of	naval	battleships.		Such	a	wide	variety	of	
nuclear	capabilities	provided	not	only	options	for	a	flexible	nuclear	response	to	an	international	crisis,	but	also	a	hedge	
against the possibility of an unforeseen catastrophic technical failure of one or more weapon or delivery systems.  

Today,	U.S.	nuclear	force	decision-makers	must	balance	the	fiscal	objective	to	reduce	costs,	 for	example	by	retiring	
weapon types or delivery vehicles, against the objective to minimize the probability and consequence of an unforeseen 
catastrophic technical failure.  Meeting both objectives is challenging, and the trade is frequently discussed in qualitative 
terms.  Recent and ongoing work at Sandia National Laboratories introduces tools from reliability engineering to assist 
decision-makers in tracing the impact of force diversity on risk and reliability not only in a structured manner, but also 
in a quantitative manner.  The utility of the tools in informing force structure trades is demonstrated using current 
issues of warhead interoperability and the future of the U.S. nuclear triad.

Jarret	Lafleur	is	an	engineer	and	systems	analyst	in	the	Homeland	Security	and	Defense	Systems	Center	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 recently selected 
to	Sandia’s	Weapon	Intern	Program	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 manned and unmanned spacecraft and space programs.  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.

Robert	Panish
rpanish@gmail.com

2005-2006 Astronaut Scholar, Harvey Mudd College
Shell TechWorks

Building Robots to Explore the Deep Seas

The underwater world is a challenging environment to work in.  In the greatest depths of the oceans over 15,000 
pounds per square inch threaten to crush any manmade objects.  Sending robots into this environment enables us 
to safely explore the ocean depths for science, exploration, military, salvage, and commercial applications.  During my 
time	at	Bluefin	Robotics	 I	 led	the	development,	 testing,	and	deployment	of	a	number	of	Autonomous	Underwater	
Vehicles (AUVs) that have been used for everything from autonomy research to searching for Malaysian Air Flight 
370. In my new role at Shell TechWorks I am working to apply this sort of technology to the deep sea exploration and 
well drilling challenges of the Oil & Gas Industry.  This presentation will provide an overview of some of the exciting 
technologies that I have worked on to solve challenging problems in the underwater world.
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Robert	Panish	is	a	2005-2006	Astronaut	Scholar	from	Harvey	Mudd	College	in	Claremont,	CA.		After	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.		From	2008	to	2013	Robert	served	as	a	Systems	Engineer	at	Bluefin	Robotics,	designing,	building,	and	
testing Autonomous Underwater Vehicles for commercial and government customers.  In that role, Robert served as 
the	Chief	Engineer	at	Bluefin	for	the	Knifefish	UUV	Program,	a	procurement	program	for	the	US	Navy	for	a	fleet	of	mine	
hunting AUVs.  In 2014 Robert joined Shell TechWorks, a new R&D branch of Shell Oil as a Senior Systems Engineer, 
focusing on applying technology from outside the Oil & Gas Industry to the challenging problems and demanding 
environments experienced by Shell.

Joseph	Han,	Ph.D.
jhh3851@yahoo.com

1999-2000 Astronaut Scholar, Texas A&M University
QuantumScape	Corporation

Opportunities	in	Energy	Storage	as	Part	of	a	Green	Economy

While the concept of a “green economy” has received broad attention recently, the components of such can be 
nebulous.  With recent economic contractions in areas like biofuels and solar technology, it is important to recognize 
that	other	areas	are	still	ripe	for	innovation.		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.  

Joseph is a Consulting Member of the Technical 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.  He was 

elected to the Astronaut Scholarship Foundation Board of Directors in 2013. 

Larry	Bradley,	Ph.D.
larry.bradley@gmail.com

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

The Hubble Space Telescope Frontier Fields: Gravitationally Lensed Galaxies in 
the Very Early Universe

Using the Hubble Space Telescope (HST), we are now beginning to discover and study infant star-forming galaxies 
between 500 and 700 million years after the Big Bang, looking back across 95% of the age of the universe.  While this 
work is extremely challenging, pushing the capabilities of HST, nature has provided us some assistance in the form of 
“cosmic	telescopes.”	 	Massive	galaxy	clusters	can	act	as	gravitational	 lenses	whose	 large	magnifications	provide	an	
opportunity	to	observe	the	unseen	distant	universe.	 	HST	is	undertaking	a	revolutionary	deep-field	program	called	
the Frontier Fields, which will produce the deepest observations of clusters and their lensed galaxies ever obtained.  
The images will reveal distant galaxy populations 10-100 times fainter than any previously observed, improve our 
statistical understanding of galaxies during the epoch of reionization, and provide unprecedented measurements of 
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the dark matter within massive galaxy clusters.  I will describe the Hubble Frontier Fields survey and explain how we 
are using these observations to search for and study the most distant galaxies in the universe.

Dr. Larry Bradley is an astrophysicist and Sr. Software Engineer at the Space Telescope Science Institute, the science 
operations center for the Hubble Space Telescope and the future James Webb Space Telescope.  He received his 
Ph.D.	 in	astrophysics	 from	the	Johns	Hopkins	University	and	his	 research	 interests	are	 in	 the	field	of	observational	
extragalactic astronomy, focusing on the formation and evolution of galaxies in the very early universe.  He primarily 
uses	the	Hubble	and	Spitzer	Space	Telescopes	to	find	and	study	high-redshift	Lyman-break	galaxies,	including	those	
gravitationally lensed by massive galaxy clusters.  He is a member of the Cluster Lensing and Supernova survey with 
Hubble (CLASH), Brightest of Reionizing Galaxies (BoRG), and Hubble Advanced Camera for Surveys (ACS) Science 
teams as well as a science advisor to the Hubble Frontier Fields program.  In his software developer role, he designs 
and	writes	scientific	data	analysis	tools	for	the	James	Webb	Space	Telescope	and	the	wider	astronomical	community.		
Larry has served on the Astronaut Scholarship Foundation Board of Directors since 2003 and served on the Scholarship 

Committee from 2000 to 2012.

Lisa A. Schott
lisa@quietlymakingnoise.com

1987-1990 Astronaut Scholar, Georgia Institute of Technology
Quietly	Making	Noise,	LLC

VA Hospital Design in an Airport Noise Zone

The U.S. Department of Veterans Affairs (VA) is constructing a major state-of-the-art hospital and clinic campus in 
Orlando, Florida to serve the large Central Florida population of America’s military veterans.  The project had many 
challenging design objectives including extensive acoustical requirements.  There are relatively new building code 
requirements related to acoustics and vibration control in health care facilities, and noise has been recognized as a 
significant	factor	in	the	healing	process.		In	addition,	particular	challenges	arose	because	the	project	is	located	within	
the Orlando International Airport noise control zones.

Lisa will give an overview of the acoustical aspects of the project design and will discuss considerations that were made 
for	patients	who	suffer	from	post-traumatic	stress	disorder	(PTSD),	especially	in	light	of	the	aircraft	noise	that	occurs	
in the area.  The exterior building envelope design was optimized for maximum noise reduction to minimize sleep 
awakenings	during	aircraft	flyovers,	and	close	coordination	was	required	to	ensure	that	these	objectives	were	met	
while also meeting other stringent VA requirements such as providing blast-proof windows and doors and meeting 
LEED requirements.

Lisa	Schott	is	President	and	Principal	Acoustical	Consultant	of	Quietly	Making	Noise,	LLC,	a	company	she	founded	in	
2002.  She has 28 years of experience in the energy and building construction industries and provides a wide range of 
acoustical consulting services for residential, commercial, and industrial projects.  She graduated with highest honors 
from Georgia Tech in Mechanical Engineering.  Lisa was an Astronaut Scholar from 1987 to 1990, serves on the Board 
of Directors of the Astronaut Scholarship Foundation, and is Founder of the Astronaut Scholars Honor Society alumni 
group.		Last	year,	she	was	elected	as	the	first	non-astronaut	Vice	Chairman	and	either	currently	serves	or	has	served	on	
the	Strategic	Planning,	Scholarship,	and	Program	Committees,	and	Astronaut	Scholars	Focus	Groups.

Lisa was named the Engineer of the Year for Technical Excellence in 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.  She is also an Emeritus Member of the Advisory Board for the George W. Woodruff 
School	of	Mechanical	Engineering	at	Georgia	Tech.		She	has	written	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.  Lisa has 
served	as	an	Adjunct	Professor	at	the	University	of	Central	Florida	School	of	Architecture,	teaching	a	series	of	lectures	
on Acoustics and Noise Control.  Lisa and her husband George have been named to the Henri Landwirth Society of 
Give Kids The World Foundation and the Weldon Society of the Foundation for Seminole State College of Florida.
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