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NASA'’s scientific balloon flight program
launches about a dozen balloons each year
from sites across the world. Innovators at
NASA’s Goddard Space Flight Center are
developing new technologies to help heavy
payloads take flight. In this picture, a balloon
nicknamed the “Big 60" launches from Fort
Sumner, New Mexico, on Aug. 17, 2018.
Photo Credit: NASA



For more than a year now, the Strategic Partnerships
Office (SPO) has worked remotely, spread out in home
offices and connected through virtual platforms. Through
today’s technology resources, Goddard has continued
forging partnerships, signing licensing agreements, and
identifying promising NASA technologies to put forth
for commercialization. I'm still amazed by what can be
accomplished over a screen!

In this issue of The Spark magazine, we're highlighting
some of the technology transfer and partnerships
successes that have occurred during this time of telework.
First, we check in with four participants of the NASA
Commercialization Training Camp, a resource for

current and retired professional athletes. They share their
developing business plans and ideas for the future. In
February of 2021, NASA hosted its first all-virtual training
camp, marking the third official year of the program.

Next, we take a closer look at a Goddard-developed
cooling technology licensed by Florida-based company
Protodromics LLC. The electrohydrodynamic pump has
applications in a wide range of fields, from electric cars to
high-performance edge computing.

Keeping an eye to the future, we're sharing the story of
a scientific balloon technology developed at Goddard.
With walls as thin as a beer can, this ultralight dewar
technology frees up mass for heavier payloads.

And finally, we're catching up with Goddard Technology
Manager Josh Levine, who began working for NASA

as a civil servant during the pandemic. He discusses his
experience, areas of interest, and strategies when it comes
to technology marketing and licensing.

Thank you for picking up this issue of The Spark — | hope
you enjoy!

Darryl R. Mitchell, Chief

Strategic Partnerships Office
NASA's Goddard Space Flight Center
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TRAINING CAMP

NASA Commercialization Training Camp attendees share their experiences a year later

The NASA Commercialization Training Camp,
now in its third year, introduces current and
retired professional athletes to the realms of
technology transfer and commercialization

of NASA technologies. The first few training
camps spread the word about NASA's portfolio
of licensable technologies to an audience

of entrepreneurial, business-minded athletes
with the drive and ambition to jumpstart new
companies. Space Act Agreements with
professional athletic organizations helped
facilitate coordination between NASA and the
players.

The NASA Technology Transfer Program
checked in with four graduates from 2019 and
2020 to see how theyre using the knowledge
they gained in pursuit of their entrepreneurial
goals.

Gary Baxter, Retired
Cornerback/Safety for
Baltimore Ravens and
Cleveland Browns

With a passion for health and human sciences,
Gary Baxter found a way to explore his
interest in sports science research. When
Baxter attended the NASA Commercialization
Training Camp in 2019, he sought technologies
with potential to improve human health and
livelihood.

“I'm confident that American ingenuity is
among the best in the world,” Baxter said. “As
an entrepreneur, it's awesome to think about
how | can take a NASA innovation and use it
to help people.”

Baxter has been involved in business since
2008, when he began a career in commercial
real estate. In addition to playing for the
Baltimore Ravens and Cleveland Browns,
Baxter has completed multiple internships,
studied business management and operations,
and served as a board member on an
assortment of government and nonprofit

boards.
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Following Baxter’s experience with the first
training camp, he enrolled in the NASA
Startup Studio, which is run by FedTech, an
organization that specializes in connecting
entrepreneurs with technologies from federal
labs. Baxter and his team studied a NASA
technology with potential in the health and
wellness industry, assessing its commercial
potential and evaluating whether or not a
customer base exists.

Now, Baxter is working with potential
business partners to determine if licensing the
technology and pursuing commercialization
can become a reality.

“I'm excited to continue working with NASA,
and the training camp was very helpful in
getting me to this point,” Baxter said.

William Sweet, Offensive
Lineman for Dallas Cowboys

As someone who likes a challenge, William
Sweet attended the FedTech program while
also participating in an NFL training camp.
While juggling these two time-intensive pursuits,
he met a business partner and refined his idea
for a product based on a NASA technology.
Earlier, Sweet was an attendee of the Febru-
ary 2020 NASA Commercialization Training
Camp.

“One of my biggest takeaways from NASA'’s
program is that there are so many technologies
that NASA engineers have designed for space,
and there are just as many use cases for those
technologies to be applied here on Earth,”
Sweet said.

His interest focuses on renewable energy, with
an eye to the future.

“It's very important that we find alternatives
today to survive tomorrow,” Sweet said.

During Sweet'’s FedTech experience, he met
fellow entrepreneur Brittany Corsi. Together,
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Attendees of the first NASA Commercialization Training Camp gather at NASA’s Goddard Space Flight Center in Greenbelt, Mary-
land. Cohort members included Joe Wesley far left) and Gary Baxter (center). Photo credit: NASA/Samantha Kilgore

they re working to investigate innovations related to “As the technologies continue to develop and evolve,
solar and renewable energy. Sweet founded his own our homes should reflect that,” Sweet said. “At the end
investment company in 2019, and through that expe- of the day, we want to help people save money and
rience, he decided to continue exploring the realm of be more efficient.”

entrepreneurship. He's also a venture partner with Fox
Ventures, based in Champaign, lllinois.

Though their ideas are still in early stages, Sweet said
he and Corsi are interested in imagining how renew-
able energy will change people’s homes and day-to-
day lives.
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Aaron Wallace, Retired Player
for Tennessee Titans and Denver
Broncos

Aaron Wallace was newly retired when he first
heard about the NASA Commercialization Training
Camp.

“Entrepreneurship was definitely something | was
interested in,” Wallace said. “The training camp
made it easier for me to connect with people and
network with other entrepreneurs.”

Wallace attended the training camp in February
2020, and in the following months, he partici-
pated in FedTech, where he studied an air filter
technology developed at NASA’s Glenn Research
Center in Cleveland, Ohio. The multistage air filter,
designed for the International Space Station, could
have applications in HYAC systems for schools and
commercial buildings.

At FedTech, Wallace worked with a team to study
the technology’s value proposition and conduct
customer discovery, speaking with potential clients
to assess interest. During the research process,
Wallace and his team received feedback from
building managers, construction, professionals
and HVAC technicians, who helped them better
conceptualize their product.

Based on his experiences at NASA and in Fed-
Tech, Wallace has decided to pursue a license for
the technology. His company, Onedrus, will focus
on air quality solutions to reduce the amount of
maintenance that air filtration systems require.

“The training camp was a great resource for some-
one going through a career transition,” Wallace
said. “When you retire, it can be difficult to figure
out where you want fo go next, and | feel that

the training camp is where my career transition
started.”
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Joe Wesley, Retired Player for
Jacksonville Jaguars

“I've always been entrepreneurial and busi-
ness-minded,” said Joe Wesley, who attended
the June 2019 training camp at NASA's Goddard
Space Flight Center in Greenbelt, Maryland.
Wesley also spoke at the February 2020 training
camp at NASA Johnson and participated in the
2020 NASA Startup Studio.

Now, Wesley has teamed up with former NASA
physicist Erica Morgan-West to license a NASA
technology developed at NASA’s Ames Research
Center in Mountain View, California. Their
company, ResQ Biometrics, plans to develop a
product called Heartbeat ID that can detect an
individual’s unique biometric cardiac signature.

“It opens up the capability to identify persons of
interest or missing persons without requiring the
person to wear a device,” Wesley said. “We
hope this technology can help locate individuals
who have been caught up in human trafficking, or
people with dementia who have gone missing.”

Wesley said that Heartbeat ID has potential
customers in the medical and security industries.
Wesley licensed the technology in spring of
2020, and currently, Wesley and Morgan-West
are seeking grants to help move the technology
forward.

“It's been great working with NASA,” Wesley
said. “I've definitely used what I've learned be-
yond the week of the program itself.”
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Attendees of the second NASA Commercialization Training Camp toured facilities at NASA’s Johnson Space Center in Houston, Texas. Cohort
members included Aaron Wallace (back row, far left) and William Sweet (back row, second from right). Photo credit: NASA/ Bill Stafford
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LICENSING SPOTLIGHT

Florida company licenses NASA technology that keeps electronics cool

From shutting down unexpectedly to exploding,
electronics wreak havoc when they overheat.

A Florida-based company called Protodromics
LLC has licensed a NASA technology that
takes advantage of a physical force called
electrohydrodynamics (EHD) to pump

water or other fluids and cool overheated
electronics. Due to the technology’s low power
consumption, modular nature, and small size, it
can be embedded into a variety of electronic
devices, including ultra-cold storage containers,
drones, and spacecraft instruments.

“Thermal control is a significant limiting factor
in electronic power consumption today, and
this technology seeks to overcome some of
those limitations,” said Eric McGill, a senior
technology manager with the Strategic
Partnerships Office at NASA’s Goddard Space
Flight Center in Greenbelt, Maryland.

The micro-scale EHD modular cartridge pump,
or EHD pump for short, uses electric fields to
move fluid in a thermal loop, which dissipates
excess heat and keeps electronics running
smoothly. Because the EHD pump is small and
consumes little power, it has a wide range of
potential applications. The pump can integrate
with computer chips for a seamless design.

“When electronics get too hot, they have to
slow performance or shut down,” said Adam
Wexler, founder and CEO of Protodromics. “For
a gaming computer, it's a mere annoyance, but
it's a serious thing if the motor of your drone
overheats and shuts down mid-flight.”

While pursuing his graduate degree, Wexler
studied the interaction of water and electric
fields, including the floating water bridge, an
EHD phenomenon that makes water “float”

by applying high voltage to two beakers of
distilled water. Wexler found Didion’s work
online and coordinated with Goddard to license
the EHD pump in 2020. Now, he’s exploring
ways the technology can be infused into various
commercial applications.

6

“One great feature of this tech is its ability to
pump fluids very efficiently through tiny spaces,”
Wexler said. “We're looking at use cases such
as the power modules for electric vehicles,
where removing the highly concentrated heat is
important for range as well as reliability.”

The pump is part of a larger, ongoing project
studying EHD force, with hardware development
run by Goddard thermal engineer Jeffrey Didion
and fundamental science research headed

by Jamal Yagoobi of Worcester Polytechnic
Institute. Their work began in 1992, and they've
taken their research from scientific concept

to thermal hardware demonstrations on the
International Space Station (ISS).

“The pump itself was built entirely at Goddard,”
Didion said, “from assembly to integration and
testing.”

Protodromics is collaborating with the University
of Florida’s Innovation Fellows Program, which
brings together engineering and business
students who then study how to pursue the
development of a project or technology. They‘ve
discussed using the EHD pump for addressing
performance limitations in electric vehicles, a
market expected to experience global growth in
the coming years.

While potential market opportunities

abound, Wexler said his company will focus
on manufacturing in the coming months.
Protodromics will continue to study how to turn
NASA's EHD pump design into a product that
can be manufactured at scale and modified to
accommodate an assortment of applications.
Wexler said that technologies like the EHD
pump further the field of additive manufacturing
or 3D printing, which he sees as advancing
technology capabilities in space and on Earth.

“It's been fantastic to learn about the Startup
NASA Program and how accessible NASA's
technology is,” Wexler said. “I'm excited to take
this technology that Goddard has created and
bring it to the market.”
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The EHD pump was invented by Matthew Showalter,
Jeffrey Didion, Mario Martins, and Franklin Robinson,

all members of the Mechanical Systems Division at TO LEARN MORE ABOUT NASA’S
Goddard. NASA Headquarters provided funding for TECHNOLOGY TRANSFER PROGRAM
technology demonstrations aboard the 1SS and on AND SPACE TECHNOLOGIES AVAILABLE
NASA aircraft. Additional funding sources include FOR LICENSE, PLEASE VISIT:

the Goddard Internal Research and Development

Program. HTTPS://TECHNOLOGY.NASA.GOV

This image shows the Defense Department’s experiment pallet, STP-H5, hanging at the end of Canada’s robotic arm during
installation on the outside of the International Space Station. The EHD pump technology flew on the STP-H5 mission as part of a
Goddard bundle of experiments in 2017. Credit: NASA
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Q&A W/JOSHUA LEVINE

Josh Levine began his career in technology
as a research engineer at the University

of Washington, where he worked in a lab
studying how to improve the fit of prosthetic
limbs on amputees. After that experience,
he spent 10 years at the U.S. Patent and
Trademark Office (USPTO) until joining

the Strategic Partnerships Office at NASA,
first as a contractor. He converted to a civil
servant in 2020 as a technology manager.

“Tech transfer can be more of an art than a
science,” Levine says. “It’s at the intersection
so many different fields — economics,
business, science, marketing, and more. It's
at the nexus of all these things, and that is
very exciting because it keeps things fresh.”

Levine works with a diverse portfolio of
Goddard innovations, from technologies
that enable on-orbit servicing and
manufacturing, to instruments that study the
solar system. The Spark chatted with Levine
virtually to see he's settling into his new role.

WHAT WORK EXPERIENCE DO YOU HAVE THAT PREPARED YOU FOR THIS ROLE?

| have a bachelor’s degree in mechanical engineering with a minor in biomedical engineering from the
Rose-Hulman Institute of Technology in Terra Haute, Indiana. After that, | spent about a year in Israel, first
doing Kibbutz Ulpan, which is a kind of work-study program for learning Hebrew. Then | did a six-month
project at Tel Aviv University.

My prosthesis work at the University of Washington lasted for three years. We ran trials with a thermal
camera and took thermal images of people wearing their prostheses to see if certain activities had any
association with the development of pressure sores. | created some hardware and software for them, and
| also ran some experimentation trials with them.

| then spent 10 years at the USPTO as a patent examiner, where | specialized in implants. In many ways,
it's an incredible place to work — thousands of examiners give judgement calls to allow patent claims. |
have a lot of respect for the process.

WHY DID YOU CHOOSE TO WORK AT NASA IN TECHNOLOGY TRANSFER?

As a government agency, NASA's technology transfer mission is to populate the commercial
marketplace with NASA technology. We want to see technology applications in the commercial
realm. Because of that, the focus becomes finding a good match, which is more interesting for me as a
technology manager.

Furthermore, NASA is a symbol of quality and innovation. Everyone knows NASA's on the cutting edge,
and people know when you have something by NASA, it's been developed by really smart people.

PHOTO: NASA/Samantha Kilgore



WHAT HAVE YOU BEEN UP TO IN YOUR FIRST YEAR ON THE JOB?

I've been getting familiar with the technology in my portfolio and making decisions about which
technologies should move forward for commercialization. I've also started direct marketing, which
means that I'm contacting companies and talking to them about specific Goddard technologies they
might be interested in licensing. Even if these conversations don't result in a license, it's valuable to
talk to companies because they can give feedback on applications or the current state-of-the-art
standards.

WHAT IS IT LIKE TO WORK WITH GODDARD’S SCIENTISTS AND ENGINEERS?

For me, it's really fun to talk to an innovator about how their technologies could be used in fields
outside their original purpose. So many times, you can see the wheels turning when they realize their
innovation isn't quite what they thought it was. In a small way, you get to redefine how they might view
their invention and show them how their work has even more impact than it already does.

When you're trying to make a product for market, you assess the market and design the product.
NASA does the opposite. That's why innovator participation is so crucial when you're looking for niche
markets for a technology. There's a small commitment required to provide documentation, talk to the
licensees, and help the licensees to practice the invention. A lot of our innovators on campus do this
because they care about the commercialization process and, in the case of an education license, they
enjoy helping students learn about science and engineering.

WHAT'S ONE THING ABOUT TECHNOLOGY TRANSFER YOU THINK EVERYONE SHOULD KNOW?
Tech transfer is a way to show the public that NASA’s theoretical science has value even outside of
pure research. Our research has value to the companies that want it, and we're contributing to the
economy as a whole. If you want a concrete justification for basic research, it's through NASA's
licensed technologies that provide value for companies around the country.

For questions about technology licensing or other topics, you can contact Josh Levine via email:
joshua.h.levine@nasa.gov.

NASA’S
LICENSED
TECHNOLOGIES
PROVIDE VALUE
FOR COMPANIES
ACROSS THE
COUNTRY.
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oon launches from Fort Sumner, New Mexico, in 2018. NASA’s 2021 scientific balloon campaign aims to complete 18 balloon launches. Photo Credit: NASA




Spanning the length and width of a football stadium,
scientific balloons fill an important niche in NASA's
collection of tools that gather science data from the air
and space. Though NASA is most famous for satellites
and space probes, the agency employs sub-orbital
sounding rockets, research aircraft, and unmanned
aerial systems to gather information about Earth, the
solar system, and the universe.

Hot-air balloons have historical origins dating back to
the 1700s, but today’s helium balloons take advantage
of modern technological innovations to provide sleek,
cost-effective, and versatile platforms for scientific
instruments to gather data from high in the sky. A new
technology developed at NASA’s Goddard Space
Flight Center adds even more capability to the already
robust platform.

“Space missions have a certain conservatism built into
them, due largely to the cost,” explains Alan Kogut,

a scientist with Goddard’s Observational Cosmology
Laboratory. “With scientific balloons, you get to

work with really cutting-edge technologies, because
balloons can take more risks.”

Kogut has developed a specialized version of a
vacuum-insulated flask called a dewar that will enable
missions to carry heavier payloads. In Kogut's case,
he’s aiming to fly an enormous infrared astrophysics
telescope with a mirror the size of a living room.
NASA's space-based telescopes, such as the Hubble
Space Telescope and the upcoming James Webb
Space Telescope, escape the obscuring influence of
the atmosphere, providing significantly better sensitivity
than ground-based telescopes.

Balloons don't give telescopes quite the
same lift as spacecraft, Kogut says, but
they can still provide 100,000 times
improved sensitivity compared to ground-
based telescopes. Furthermore, by flying
the telescope on a balloon instead of a
spacecraft, NASA could reap cost savings
amounting tens to hundreds of millions of
dollars.

Of course, flying heavy optical equipment
aboard a helium-filled balloon comes with
its challenges. A dewar can keep optics at
cryogenic temperatures, which is crucial

for detecting the weak, far-infrared signals

emanating from the Big Bang. If temperatures get too
warm, the instrument itself can generate noise that
drowns out the faint wavelengths from the beginning of
the universe.

To fly large optics, Kogut and his team need a large
dewar, but with increased size comes increased
weight.

“If we used the same dewars we used for other
missions, they would need to be around eight times
bigger, which would bring the total payload weight to
about 4 to 5 tons,” Kogut says. “Our balloons can lift
about 2.5 tons. So you could build the dewar, but the
balloon would not make it into the air.”

Dewars rely on a vacuum seal and cryogenic liquids
to keep temperatures inside the flask much lower than
external temperatures. Kogut and his team realized that
the dewar only needs to hold its vacuum at full altitude,
around 120,000 feet above sea level. At this height,
there’s much less atmospheric pressure, which means
the team could use a thin-walled dewar designed
specifically to hold vacuum at higher altitudes.

To get the mass down, Kogut developed an ultralight
liquid helium dewar, consisting of two cryogenic
containers. In Kogut's design, the first flask is a
commercial storage dewar that contains the cryogenic
liquid, and the second flask features thin, metal walls
“not much thicker than a soda can,” Kogut says. This
lightweight dewar contains the scientific instrument.

The thin-walled dewar starts off warm and open to the
air at launch. As the balloon rises, the vacuum space

TO LEARN MORE ABOUT THIS
TECHNOLOGY AND OTHERS
AVAILABLE FOR LICENSE,

PLEASE VISIT HTTPS:/ /
TECHNOLOGY.NASA.GOV.
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Photo credit: NASA {

within the thin-walled dewar is vented through a large  If their demonstrations prove effective, Kogut says this

valve. When the balloon reaches its targeted altitude, technology could enable groundbreaking scientific

the valve closes, and cryogenic liquid from the first discoveries with enormous cost savings to NASA.

tank gets transferred to the second tank. “It's hugely expensive to put a mirror in space,” Kogut
adds, “but our balloon program could provide 90

Kogut and his team flew a technology demonstration percent of the science at 10 percent of the cost.”

mission in 2019 called the Balloon-Borne Cryogenic

Telescope Testbed (BOBCAT) that tried out a version For more information about this technology and for

of this system with liquid helium and liquid nitrogen. licensing inquiries, please visit https://technology.

The experiment, including the helium transfer at high nasa.gov or visit this webpage for more information:

altitude, worked exactly as planned. https://technology.nasa.gov/patent/GSC-
TOPS-263.

On the next BOBCAT mission, which will launch

sometime in June of this year, Kogut says they will

repeat the experiment, but this time, they’ll use the

ultralight dewar.
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TECHNOLOGY

MODULAR MULTI-MISSION
PLANETARY EXPLORATION AND
SAMPLING SYSTEMS CONCEPT
UMESHKUMAR PATEL, JAMES
LOUGHLIN

FETCH APPLICATION FOR SPLUNK
PHILLIP MEYERSON, SARAH DIETRICH

SOLENOID FLYWHEEL BRAKING
SYSTEM FOR THE CUBEBOT
INTERNALLY ACTUATED ROBOT
JOSEPH GALANTE, CARLOS VAZQUEZ,
DAKOTAH RUSLEY

WIDE BAND END LAUNCHER/
ADAPTOR/TRANSITION FOR COAXIAL
LINE TO CO-PLANER WAVEGUIDE
(CPW)

MANOHAR DESHPANDE, ELEANYA
ONUMA

DUAL-STAGE SUPERCONDUCTING
BOLOMETER FOR LOW-FREQUENCY
NOISE SUPPRESSION

JAMES CHERVENAK, EDWARD
WOLLACK, ELMER SHARP, RACHEL
BORRELLI, NATALIE DENIGRIS

ENABLING AUTONOMOUS
DIFFERENTIAL DRAG CONTROL AND
ATTITUDE MANEUVERING USING
ONBOARD ARTIFICIAL INTELLIGENCE
(Al) FOR SMALLSAT DISTRIBUTED
SPACECRAFT MISSIONS (DSMS)
SABRINA THOMPSON, ERIC LIAN

ROTOVATOR - A ROTATING WING LINE
CLIMBER FOR KITES

GEOFFREY BLAND, JOSEPH
BRETTHAUER

PLANAR MULTI-MODE POWER
COMBINER - ANALYSIS AND DESIGN
TOOLS

GIUSEPPE CATALDO, S. HARVEY
MOSELEY, EDWARD WOLLACK

LIGO.SKYMAP

LEO SINGER, LARRY PRICE, ALAN
WEINSTEIN, BEN FARR, RAINER
CORLEY, PAY LIAN LIM, RICCARDO
BUSCICCHIO, GIUSEPPE GRECO,
SURABHI SACHDEYV, TITO DAL
CANTON, CHARLIE HOY, KARL WETTE,
WILL FARR, RICCARDO STURAN]I,
ADAM MERCER

DORADO-SCHEDULING WITH CPLEX
BACKEND
LEO SINGER
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COMPRESSIVE SENSING ALGORITHM
DEVELOPMENT FOR TIME-SERIES
PHOTOMETRIC MEASUREMENTS
ASMITA KORDE-PATEL, RICHARD
BARRY

RESEARCH IN ARTIFICIAL
INTELLIGENCE FOR SPACECRAFT
RESILIENCE (RAISR)

EVANA GIZZI, NICHOLAS PELLEGRINO,
JEFFREY ST. JEAN

AEROVATOR SYSTEM - A METHOD
FORLIFTING AND LOWERING KITE-
BORNE INSTRUMENTATION USING
AERODYNAMIC FORCES

GEOFFREY BLAND, RICHARD
CAIRNCROSS, TED MILES, KAY RUFTY,
JOSEPH BRETTHAUER, DOUGLAS
STOUT, JACK ELSTON, JACIEJ
STACHURA, PAUL HENRY, BERIT
BLAND, ISABELLA SNYDER, COLE
SCHWARTZ, KATHLEEN MCNAMARA,
NEIL WINN, SALLIE SMITH

NANOMATERIAL-BASED
ANTIREFLECTIVE SURFACE FOR DEEP
ULTRA-VIOLET CAF2 OPTICS

LUIS RODRIGUEZ DE MARCOS,
MANUEL QUIJADA, EDWARD
WOLLACK, ANDREW HOWE, ARI
BROWN, KEVIN DENIS

ACTIVE TETHER LIFTER FOR
AEROPODS AND SENSORS (ATLAS)
GEOFFREY BLAND, TED MILES

L34RS: LEVEL 3 AND 4 REGRIDDER
AND SUBSETTER

JIAN SU, CARLEE LOESER, SUHUNG
SHEN, HUALAN RUI, XIAOHUA PAN,
LENA IREDELL

PLASMONIC STRUCTURED COLOR
FILTERS FOR HYPERSPECTRAL
DETECTION

BRANIMIR BLAGOJEVIC, MANUEL
QUIJADA, DAVID CARNAHAN,
KRZYSZTOF KEMPA

HIGH PERFORMANCE BLDC SERVO
MOTOR CONTROLLER FOR ROBOT
ARM JOINT CONTROL

JOSEPH CHURCH

A SILICON CARBIDE FOUNDRY FOR
NASA’S UV AND HIGH TEMPERATURE
CMOS ELECTRONICS NEEDS
ZEYNEP DILLI, AKIN AKTURK, NEIL
GOLDSMAN, MITCHELL GROSS,
AYSANEW ABATE



INTEGRABLE BIFUNCTIONAL KEYPAD
CALCULATOR PERIPHERAL WITH A
PROGRAMMER LAYOUT

SAM ZHAO

EVALUATING MEMS ELECTRODE
DETECTORS FOR SEISMOMETERS
TERRY HURFORD, MENG-PING CHANG

THE EFFECT OF THE CLOUD ICE CRYSTAL
GLINTS ON THE EARTH’S RADIATION
BUDGET AND ON THE DETECTION AND
CHARACTERIZATION OF EXOPLANETS
ALEXANDER MARSHAK

GODDARD MISSION SERVICES EVOLUTION
CENTER (GMSEC) APPLICATION
PROGRAMMING INTERFACE (API) 4.8
DAVID WHITNEY, MATTHEW VARGO, RHEA
MORTAM, JOHN BUGENHAGEN

OPTICAL COATING DEGRADATION DUE TO

PARTICLE IMPACTS

BRANIMIR BLAGOJEVIC, MICHAEL COLLIER,
WILLIAM FARRELL, PAUL ROZMARYNOWSKI

MASS ADVANCED SPECTROMETRY
SIMULATOR (MASS)

GERONIMO VILLANUEVA, VINCENT KOFMAN,
DER-YOU KAO, ERI LYNESS, JENNIFER
EIGENBRODE, SHAWN DOMAGAL-GOLDMAN

METAL MESH MID-INFRARED FILTERS
JASON GLENN, KEVIN DENIS

SEMI-ACTIVE MAGNETICALLY LEVITATED
REACTION WHEEL
ALESSANDRO STABILE

Spiral galaxy NGC 2276 is
Photo credit: NASA, ESA, STScl, Paul

GODDARD IMAGE ANALYSIS AND
NAVIGATION TOOL (GIANT) V1.0

ANDREW LIOUNIS, JASON SWENSON,
KENNETH GETZANDANNER, JEFFREY SMALL,
CHRISTOPHER GNAM, JOSHUA LYZHOFT

USING GIANT TO GENERATE SHAPE MODELS
FOR CELESTIAL BODIES

MEGHAN FICKETT, JASON SWENSON,
JOSHUA LYZHOFT, ANDREW LIOUNIS

CURRENT MODE CHOPPER AMPLIFIER
GERARD QUILLIGAN, TERRY HURFORD

A WIDEBAND 530-600 GHZ SUBHARMONIC
MIXER
BERHANU BULCHA

GODDARD MISSION SERVICES EVOLUTION
CENTER (GMSEC) APPLICATION
PROGRAMMING INTERFACE (API) 4.9
DAVID WHITNEY, MATTHEW VARGO, JAMES
RICE

GEIGER-MODE SIGE RECEIVER FOR LONG-
RANGE OPTICAL COMMUNICATIONS
MILAN MASHANOVITCH, DANIEL RENNER,
ANGSUMAN ROY

REAL TIME WAVELENGTH MEASUREMENT
AND MODULATOR CONTROL
ARTUR OLSZAK, THOMAS STALCUP

NEURO-COGNITIVE RADAR-IMAGERY
SEGMENTATION AND IDENTIFICATION
(NEURO-RSI) SYSTEM

FRANCISCO MALDONADO, STEPHEN OONK,
RAM NARAYANAN
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BETA - ALUMINA BASED PASSIVATED
BATIO3 MICRO COMPOSITES FOR
CONDUCTIVE WITH TAILORED
SECONDARY EMISSION PLASMA
SPRAYABLE TCMS FOR DUSTY
PLANETARY ENVIRONMENTS

MUKUND (MIKE) DESHPANDE, HETAL PATEL

BETA-ALUMINA / DOPED ZNO:

THE MISCIBLE SOLID SOLUTIONS
ENCAPSULATION BASED ON B-LI(AL/
GA)O2 FOR POLY SILOXANE TCMS WITH
TAILORED SECONDARY EMISSION FOR
DUST SHEDDING APPLICATIONS

MUKUND (MIKE) DESHPANDE, HETAL PATEL

HIGH POWER DFB LASER FOR CS ATOMIC
SENSORS

MILAN MASHANOVITCH, GORDON
MORRISON, BRANDON ISAAC

MULTI-TARGET TRACKING USING RANDOM
FINITE SETS FOR RENDEZVOUS AND
PROXIMITY OPERATIONS WITH NON-
GAUSSIAN UNCERTAINTIES

SUNEEL SHEIKH, CHUCK HISAMOTO,
JONAH ROUX, MICHAEL SCHMIT, JORDAN
LARSON, RYAN THOMAS

HIGH POWER, HIGH BRIGHTNESS, HIGH
RELIABILITY 885 NM SINGLE MODE DIODE
LASERS

PAUL LEISHER, JENNA CAMPBELL,
MICHELLE LABRECQUE

ADVANCED SCIENCE MODELING FOR
MISSION PLANNING & ANALYSIS
SANFORD SELZNICK, CARL
HERGENROTHER, JOHN KIDD

INSTRUMENT CONCEPT FOR MEASURING
THE IN SITU HYPERSPECTRAL
ABSORPTION COEFFICIENT IN

SUPPORT OF OCEAN COLOR AND
BIOGEOCHEMISTRY

WAYNE SLADE, DAVID DANA, MICHAEL
TWARDOWSKI, ALBERTO TONIZZO

HIGH POWER DFB LASER FOR CS ATOMIC
SENSORS

MILAN MASHANOVITCH, GORDON
MORRISON, BRANDON ISAAC

AN INNOVATIVE SUB-MMWAVE/THZ NOISE
CHIP USING PIC TECHNOLOGY
JOHN XIAO, M. MCLAUGHLIN, YANYAN LIU

OCEAN STABILIZED IONOSPHERIC
REMOTE IMAGING SENSOR (OSIRIS)
IRFAN AZEEM

15

OPTICAL METHOD FOR MEASURING
POWER SPECTRAL DENSITY ABOVE
40GHZ

JOHN XIAO, M. MCLAUGHLINN, YANYAN LIU

SUITE OF LAGRANGIAN COHERENT
STRUCTURES (SUITELCS)
RYNE BEESON, JORDAN MURPHY

THERMAL SWITCHING OSCILLATING HEAT
PIPE

BRUCE DROLEN, SHANE HILSENBECK,
MICHAEL MERWIN

SILICON CARBIDE DATA LOGGER FOR

A HIGH TEMPERATURE SMART SENSOR
PLATFORM

AKIN AKTURK, NEIL GOLDSMAN, ZEYNEP
DILLI, WEIJIAN XIAN, USAMA KHALID

MINIATURE CAVITY-ENHANCED NITROGEN
DIOXIDE SENSOR

STEVEN BAILEY, THOMAS HANISCO, REEM
HANNUN, ANDREW SWANSON

GODDARD MISSION SERVICES EVOLUTION
CENTER (GMSEC) APPLICATION
PROGRAMMING INTERFACE (API) 4.9-G
DAVID WHITNEY, MATTHEW VARGO, JAMES
RICE

HYPERSPECTRAL VSF AND POLARIZATION
INSTRUMENT
GERARD RUBINO, XIYAO ZHANG

ORBIT DETERMINATION TOOLBOX R2020A
(V8.1)

LAUREN SCHLENKER, BENJAMIN ASHMAN,
JOEL PARKER, RAVISHANKAR MATHUR

ROBOT INVERSE KINEMATICS ALGORITHM
CRAIG CARIGNAN, GIACOMO MARANI

ROBOT AUTONOMOUS RELEASE MOTION
ALGORITHM
JUSTIN BRANNAN

ROBOT COMPLIANCE CONTROL
ALGORITHM
CRAIG CARIGNAN

ROBOT COLLISION DETECTION
ALGORITHM
JUSTIN BRANNAN

ROBOT AUTONOMOUS GRAPPLE MOTION
ALGORITHM
JUSTIN BRANNAN

GAS REPLACEMENT SYSTEM
ROBERT ZUBRIN, LARSSON JOHNSON,
MARK BERGGREN
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FORCE-RESPONSIVE MANUFACTURING FOR
LIGHT-WEIGHTED OPTICS

BRIAN MYER, BRITTANY COX, JENNIFER
CONIGLIO, JESSICA NELSON, DAN BROOKS,
JOSHUA BECK, MATTHEW EISNER, IAN
FERRALLI

RADIATION TOLERANCE GEIGER PHOTODIODE
DESIGN CONSISTING OF ALGAAS TO GAAS
FOR SPACE RADIATION

ERIK JOHNSON

LEVEL ZERO AND REPOSITORIES DATA STORE
(LZARDS)

NATHAN CLARK, JOHN CROMARTIE,
HOMAYOUN ARABSHAHI

CONTACT STRUCTURE FOR ELECTRONIC
DEVICES TO MITIGATE RADIATION-INDUCED
THERMAL RUNAWAY

PAUL QUAYLE, TIMOTHY GROTJOHN

RESTORE-L ROBOT ATDS POSE (RAP)
ALGORITHM
BRYAN PATRICK

ROBOT VISUAL SERVO ALGORITHM
GIACOMO MARANI

A NOVEL PROCESS TO CREATE STRUCTURED
MEMBRANE FILMS FOR MICROMACHINING
APPLICATIONS

ELISSA WILLIAMS, KEVIN DENIS, HSIANG-YU LIU

PORTABLE FOURIER PTYCHOGRAPHIC
MICROSCOPE WITH DEEP LEARNING
CAPABILITY FOR DETECTION OF
BIOSIGNATURES

SHAHID ASLAM, THANH NGUYEN, GEORGE
NEHMETALLAH

NEW DEVELOPMENT ON FAST-WAVELENGTH-
STEERING AND TIME-DIVISION-MULTIPLEXING
3-D IMAGING LIDAR SYSTEM

GUANGNING YANG, JEFFREY CHEN, HUI LI,
MARK STEPHEN

HIGH POWER, HIGH BRIGHTNESS, HIGH
RELIABILITY 885 NM SINGLE MODE DIODE
LASERS

PAUL LEISHER, JENNA CAMPBELL, MICHELLE
LABRECQUE

USE OF MECHANICAL HEAT SWITCH TO SPEED
UP TVAC TRANSITIONS ON FLIGHT HARDWARE
DANIEL BAE, JUAN RODRIGUEZ-RUIZ

HIGH PULSE ENERGY 1572NM FIBER LASER
USING RAMAN PUMP
SHIBIN JIANG

STABILIZED FREQUENCY GENERATOR
TIN KOMLJENOVIC, MINH TRAN

PYGCN
LEO SINGER, VOLODYMYR SAVCHENKO, VARUN
BHALERAO, AARON JONES

TEST SUITE AND TEST BENCH LOGISTICS
FOR SINGLE EVENT EFFECTS RADIATION
TESTING OF MICROPROCESSORS, GRAPHICS
PROCESSING UNITS, AND NEURAL NETWORK
DEVICES

EDWARD WYRWAS

X-RAY PULSAR NAVIGATION AND TIMING
ENHANCEMENT TO GEONS MATLAB
SIMULATION (XGMS)

LUKE WINTERNITZ, MUNTHER HASSOUNEH,
WAYNE YU, JEFFREY SMALL, SAMUEL PRICE,
ANNE LONG, PAUL RAY, JAMES CARPENTER,
SEAN SEMPER, JASON MITCHELL

CFS DISTRIBUTION FOR SPACECUBE 2.0
ELIZABETH TIMMONS, JONATHAN BOBLITT,
JAMES MARSHALL

STELLA INSTRUMENT: SCIENCE AND
TECHNOLOGY EDUCATION FOR LAND/ LIFE
ASSESSMENT

PAUL MIREL

GEONS MATLAB SIMULATION (GMS)

DAVID GAYLOR, LUKE WINTERNITZ, SAMUEL
PRICE, JAMES CARPENTER, ANNE LONG,
BENJAMIN ASHMAN, JOEL GETCHIUS,
MUNTHER HASSOUNEH

X-RAY PULSAR NAVIGATION (XNAV) FLIGHT
SOFTWARE

LUKE WINTERNITZ, JASON MITCHELL, SAMUEL
PRICE, MUNTHER HASSOUNEH, SEAN SEMPER,
WAYNE YU, PAUL RAY, KENT WOOD, ZAVEN
ARZOUMANIAN, KEITH GENDREAU

16

The Spark - Winter/Spring 2021



ENHANCED X-RAY PULSAR NAVIGATION
MODELS IN GEONS

LUKE WINTERNITZ, JASON MITCHELL,
SAMUEL PRICE, MUNTHER HASSOUNEH,
SEAN SEMPER, WAYNE YU, PAUL RAY, ZAVEN
ARZOUMANIAN, KEITH GENDREAU

DORADO-STREAMLIT
LEO SINGER, STEPHEN (BRAD) CENKO

FAULT-TOLERANT NEURAL NETWORK HPSC
CO-PROCESSOR
JIM CARLQUIST, JASON WELLS

DISCRETE-MEASUREMENT KALMAN FILTER
UPDATES
ERIC STOKER-SPIRT

IMPROVEMENT ON NGMSA SHUTTER
PERFORMANCE WITH BI-ELECTRODE
MODIFICATION TO CURRENT ROW
ELECTRODE DESIGN

MING KE, MATTHEW GREENHOUSE,
ALEXANDER KUTYREYV, RAINER FETTIG,
CARL KOTECKI, KYOWON KIM, MENG-PING
CHANG, REGIS BREKOSKY

RADBELT: ASTROPY-FRIENDLY WRAPPER
FOR THE AE-8/AP-8 VAN ALLEN BELT MODEL
LEO SINGER, STEPHEN (BRAD) CENKO

PORTABLE FOURIER PTYCHOGRAPHIC
MICROSCOPE WITH DEEP LEARNING
CAPABILITY FOR DETECTION OF
BIOSIGNATURES

GEORGE NEHMETALLAH, THANH NGUYEN,
SHAHID ASLAM

FAR-ULTRAVIOLET AL MIRROR PASSIVATION
PROCESS USING ELECTRON BEAM
GENERATED PLASMA

LUIS RODRIGUEZ DE MARCOS, MANUEL
QUIJADA, EDWARD WOLLACK, JAVIER

DEL HOYO, DAVID BORIS, SCOTT WALTON,
VIRGINIA WHEELER, JEFFREY WOODWARD

ALL METAL LOW GAIN X-BAND PATCH
ANTENNA WITH CHOKE RINGS

JUSTIN LONG, VICTOR MARRERO-FONTANEZ,

WEI-CHUNG HUANG

CRYOGEN COUPLER ADAPTER (CCA)
SYSTEM FOR SPACE APPLICATIONS
MATTHEW ASHMORE, SYED-ALI HUSAIN,
MICHAEL JAJA, CHRISTOPHER LASHLEY

ALGORITHM FOR IMAGING THROUGH
TRANSMISSIVE CLOUDS, SMOKE, OR DUST
USING MULTI-SPECTRA DATA

JOANNA JOINER, ZACHARY FASNACHT

This i :mcge ccpfured by NASA’s Hubble Spcce Telescope shows gc?cxy cluster ACO S 295 \cumd a back-
drop o,galox:es andst@rs. Photo crediiESA/ Hubble & NASA 'Pacaud D. Q;e 4
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THE SPARK

Goddard’s The Spark shares stories about
technology transfer at NASA and the
innovative people who make it all possible.
The magazine is published quarterly by the
Strategic Partnerships Office at NASA's
Goddard Space Flight Center.

Also available online at: https://partner-
ships.gsfc.nasa.gov

Send suggestions to Amy Klarup, magazine
editor: amy.k.klarup@nasa.gov.
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