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This global view of Venus, centered 
at 270 degrees east longitude, is a 
compilation of data from several sources.  
Simulated color is used to enhance small-
scale structure. The simulated hues are 
based on color images recorded by the 
Soviet Venera 13 and 14 spacecraft.
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The Strategic Partnerships Office (SPO) is always looking 
for new ways to engage with industry and partner orga-
nizations to market the incredible technologies Goddard 
innovators have to offer. Outreach initiatives and partner-
ship agreements with other organizations are a big part 
of what we do as part of our technology transfer mission.

This March, Goddard hosted the latest NASA Commer-
cialization Training Camp, a program close to our hearts 
here at SPO. The Training Camp began right here at God-
dard, and was the product of some amazing efforts from 
our team and partners. For the third year running, we 
hosted professional athletes in a specially designed tech-
nology transfer workshop, sharing NASA technologies 
and the possibilities they bring through licensing. We’re 
proud to have had such a great turnout, with athletes from 
major sports organizations, entrepreneurs, other technol-
ogy transfer professionals, and even some familiar faces.

Licensing NASA technologies for commercial use is what 
technology transfer is all about, and startup companies 
have an increasingly important role in commercializing 
our innovations. That’s why NASA has made licensing 
easier than ever with the Startup NASA license and a 
host of other initiatives with entrepreneurial organizations 
and accelerator programs.

All established technologies, whether they are used in 
high-profile NASA missions or commercial spinoffs, 
have to start somewhere. In this issue, we’re happy to 
feature DAVINCI, Goddard’s first in-situ planetary probe 
to Venus and one of NASA’s next Discovery missions. 
DAVINCI owes a lot of its development to Goddard’s 
Internal Research and Development Program (IRAD), 
and features not only amazing new innovations, but also 
some true and tested technologies used in several other 
applications across industries. This issue of The Spark also 
highlights some of the amazing achievements across all 
of Goddard’s facilities. Read on to learn more about each 
one, and how each facility supports the greater Goddard 
campus in all of the center’s endeavors from start to finish. 
 

Darryl R. Mitchell, Chief 

Strategic Partnerships Office
NASA’s Goddard Space Flight Center



NASA’s Goddard Space Flight Center 
hosted the first NASA Commercialization 
Training Camp of 2022 this spring, 
concluding a three-day virtual workshop 
centered on the agency’s Technology 
Transfer Program on March  2.

The initiative, spearheaded by 
Goddard’s Strategic Partnerships 
Office (SPO) in 2019, targets current 
and retired professional athletes with a 
crash course on the commercialization 
of NASA technologies. The program 
features discussion panels, and 
presentations led by technology 
transfer experts, industry professionals, 
entrepreneurs, and previous training 
camp  attendees.

(Continued on pg. 4)
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TRAINING CAMP: ONWARDS AND UPWARDS

The program’s focus on providing technology 
transfer and business insights to professional ath-
letes is driven by their unique positioning in terms of 
resources and networks, which make them partic-
ularly well-suited for entrepreneurship. Athletes’ 
comparatively young retirement age and unique 
access to resources and networks—as well as 
the determination naturally cultivated by years in 
competitive sports leagues—position them well for 
launching secondary careers, especially startups 
in technology-related industries. As such, athletes 
have much better odds in overcoming the dreaded 
“valley of death,” as their connections and resourc-
es give them more opportunities to cover negative 
cash flow when starting a company. 

The March session was the fifth commercialization 
workshop since the program’s inception. Led by 
SPO with the support of technology transfer rep-
resentatives from NASA’s Johnson and Kennedy 
Space Centers, the effort is the product of a part-
nership with the National Football League (NFL) 
Players Association. It also marked the program’s 
first ever collaboration with another federal agen-
cy, namely the Food and Drug Administration 
(FDA). Other notable partners include the NFL, the 
National Basketball Association (NBA), and the 
Women’s National Basketball Association (WNBA) 
Players Associations.

The latest cohort of athletes to complete commer-
cialization training included current players from 
major sports leagues, such as the NFL and Major 
League Soccer (MLS). Participants also included 
former NBA players introduced to the program via 
a Space Act Agreement (SAA) with the National 
Basketball Retired Players Association. This SAA 
is one of many Goddard has pursued in the pro-
gram’s development over the last few years. 

The first day of the Training Camp included a brief 
introduction to NASA’s Tech Transfer Program, 
presented by Kennedy Space Center Technology 
Transfer Manager Trent Smith. Attendees learned 
about the technologies available for licensing and 
how to use NASA’s technology transfer systems to 
navigate the agency’s patent portfolio and soft-
ware catalog. Halfway in, players had the oppor-
tunity to learn the basics of starting a business from 
Alex Gras, chief commercial officer of the Cannon 
Community, an entrepreneurial network providing 
resources, services, and connections for aspiring 
entrepreneurs.

Day two included a presentation by Johnson Li-
cense Manager Lead Abe Gutierrez, detailing the 
technology mining process and how to discover 
the right technology to license for specific purpos-
es. Participants also had the opportunity to learn 



5STRATEGIC PARTNERSHIPS OFFICE

about different types of licenses through tailored 
case studies, presented by former SPO Technolo-
gy Manager Eric McGill, who returned to support 
the program in his new capacity as an intellectual 
property manager at the U.S. Food and Drug Ad-
ministration-(FDA).

Activities led by technology transfer representatives 
showcased a variety of technologies in NASA’s 
portfolio and illustrated different licensing agree-
ments available to each. Players also received spe-
cial insight from panelists and guest speakers on a 
range of topics, including startup-specific license 
agreements, technology mining, and other relevant 
business resources. 

“Many athletes have pursued successful careers as 
entrepreneurs after retirement,” said Dennis Small, 
the training camp’s program manager. “The goals 
of our partnerships with professional players asso-
ciations are to provide their members knowledge 
of NASA programs and technologies available for 
business creation. This, in turn, creates more advo-
cates for NASA.”  

Athletes-turned-entrepreneurs such as former NFL 
XXXV Superbowl champion Obafemi Ayanbadejo 
were among some of the featured panelists in the 
session, giving attendees real-life success stories 
and examples of the technology transfer process at 
work. Ayanbadejo licensed a Goddard technology 
to create a health and fitness smartphone app. His 
new business venture, HealthReel, is now working 
to commercialize the technology. 

Other entrepreneurial professional football players  
who shared their experiences included D. J. Coker, 
who currently plays for the Calgary Stampeders, 
and Aaron Wallace, a former linebacker for the 
Tennessee Titans, Cincinnati Bengals, and Denver 
Broncos. Coker and Wallace both licensed NASA 
technologies to create their respective companies, 

Enfluxx Tech and Onedrus, after participating in 
the FedTech NASA Startup Studio, another com-
mercialization pathway featured in the Goddard 
program.

The third and final day of the workshop focused on 
commercialization strategies and business resourc-
es, including tips from panelists on how to connect 
with relevant business ecosystems. The curriculum 
also featured a brand-new scaling up panel, going 
beyond the initial stages of technology and busi-
ness inception. Participants had additional insight 
from entrepreneurs and business organizations, 
learning about angel investors, incubators, serial 
investors, and other potential funding options to 
scale up a business. 

Retired NBA player Jim Grandholm noted the 
benefits of targeted programs like the NASA 
Commercialization Training Camp for athletes just 
starting new careers in business.  “I wish this kind of 
resource was available 20, maybe 25 years ago,” 
the former Dallas Mavericks player told attendees 
of the March session. “The opportunities out there 
are unbelievable.”
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The transfer of technologies from NASA to the 
private sector has been part of the agency’s 
mission from the start, advancing innovation by 
finding new ways to infuse NASA technologies, 
establish or improve industries, and create new-
commercial opportunities.

Licensing agreements are the major vehicle for 
technology transfer, making the agency’s full 
patent portfolio and software catalog avail-
able to potential licensees. Through partnership 
agreements, NASA collaborates with other 
organizations, institutions, and federal agencies 
in outreach initiatives, such as the Commercial-
ization Training Camp, aiming to widen technol-
ogy transfer efforts by educating both industry 
partners, target groups, and the general public 
on the technologies available for licensing.

Programs like the Training Camp workshop are 
a great introduction to NASA’s technology port-
folio. While programs like this are making the 
licensing process more accessible than ever, it 
can still be complex and, depending on license 
type, costly.

The solution was the NASA Startup License, a 
unique, simplified licensing option giving busi-
nesses the chance to carve out a competitive 
market with NASA technologies in hand.

The Startup NASA initiative that paved the way 
for the license evolved from another of the agen-
cy’s outreach program, Tech Transfer University 
(T2U). Through the academia-targeted initiative, 
the agency introduced some of its technologies 
to business school classrooms and challenged 
students to find their commercialization potential.

The initial goal was to encourage business and 
engineering students to do interdisciplinary 
work and talk to experts to discover secondary 
applications for technologies initially developed 
specifically for NASA missions. However, T2U 
participants went beyond discovering additional 
applications for NASA technologies: they put 
theory into practice, forming companies to 
license them once they determined there was 
commercial potential.

The caveat? Startup companies need capital 
to get off the ground, and the upfront costs 
of licensing technologies added significant 
expenses, making the gap to successful 
commercialization that much harder to bridge. 
Upfront licensing costs vary, but usually range 
from $5,000 to $10,000 for a non-exclusive 
license up to $50,000 for an exclusive license, 
which can be prohibitively expensive for a newly 
established company.

LAUNCHING INNOVATION
WITH NASA: GETTING STARTED
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Enter the NASA Startup License, a type of 
non-exclusive license created specifically to 
assist startups in retaining their capital while se-
curing the intellectual property needed to stand 
out in a competitive marketplace. The license 
has no upfront costs and no minimum fees for the 
first three years—NASA collects only a standard 
net royalty fee once the company starts selling a 
product. The startup license also has a simplified 
application, with set terms that remove the need 
for lengthy negotiations. Without the need to ne-
gotiate terms and standard net royalty fees upon 
commercialization, an application takes weeks 
not months. 

NASA’s startup initiatives have evolved since the 
introduction of the license and the scaling up of 
the T2U program. Workshops like the Commer-
cialization Training Camp and outreach to local 
tech hubs, startup initiatives, and accelerator 
programs help widen the reach of NASA tech-
nologies and licensing opportunities. 

Collaborations with startup accelerator pro-
grams such as FedTech, which debuted a 16-
week Startup Studio in 2021, also help launch 
NASA-tech based companies, giving licensees 
the best chance to make an impact with NASA 
patented technologies.

Name: Obafemi AyanbadejoName: Obafemi Ayanbadejo
League: NFLLeague: NFL
Team(s): Baltimore Ravens Team(s): Baltimore Ravens 
Company: HealthReel, Inc.Company: HealthReel, Inc.
Technology: Corrected BMI algorithmTechnology: Corrected BMI algorithm

Name: Aaron WallaceName: Aaron Wallace
League: NFLLeague: NFL
Team(s): Tennessee Titans, Denver BroncosTeam(s): Tennessee Titans, Denver Broncos
Company: Onedrus LLCCompany: Onedrus LLC
Technology: Multi-stage Air Filtration SystemTechnology: Multi-stage Air Filtration System

Name: D. J. CokerName: D. J. Coker
League(s): NFL, CFLLeague(s): NFL, CFL
Team(s): Houston Texans, Calgary Stampeders Team(s): Houston Texans, Calgary Stampeders 
Company: Enfluxx Tech LLCCompany: Enfluxx Tech LLC
Technology: Passive EMS Jamming SystemTechnology: Passive EMS Jamming System

Members of past FedTech NASA Studio sessions
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DAVINCI
Deep Atmosphere Venus Investigation of 

Noble Gases, Chemistry, and Imaging

How Goddard scientists and engineers made 
multiple IRAD-funded technologies into one 
revolutionary Discovery mission.
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In 2021, a Goddard-led in-situ 
planetary probe bolstered by six Internal 
Research and Development (IRAD) 
Program technologies was selected as 
part of NASA’s Discovery Program. 
The probe’s destination? Earth’s more 
inhospitable next-door solar system 
neighbor, Venus. 

The Deep Atmosphere Venus 
Investigation of Noble Gases, Chemistry, 
and Imaging mission (DAVINCI) is 
Goddard’s first Venus-bound in-situ 
probe, as well as the center’s first to ever 
explore the planet’s deepest atmosphere. 
Its selection to the Discovery Program, 
along with a complementary mission led 
by NASA’s Jet Propulsion Laboratory 
(Venus Emissivity, Radio Science, InSAR, 
Topography, and Spectroscopy—
VERITAS), marks a new direction in the 
agency’s planetary exploration focus, 
which had been sharply turned to 
Mars and other targets in recent years. 
Together, DAVINCI and VERITAS are 
NASA’s first dedicated Venus missions 
since the launch of the Magellan 
spacecraft in 1989.

Continued in the next page.
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UNCOVERING THE 
MYSTERIES OF VENUS: 
A PLANETARY TWIN 
STUDY

Studying Venus’ surface and atmosphere 
will provide valuable insight on the planet’s 
evolutionary pathway, specifically when and why 
it diverged from Earth’s. DAVINCI also has the 
potential to revolutionize our understanding of 
terrestrial planet formation and habitability in the 
solar system and beyond. According to DAVINCI 
Principal Investigator Jim Garvin, Venus is a 
‘Rosetta stone’ for “reading the record books of 
climate change, the evolution of habitability, and 

what happens when a planet loses a long period 
of surface oceans.”

Sending complex analytical instruments to decipher 
this planetary Rosetta stone is no easy feat. Venus’ 
harsh environment takes the word “extreme” to 
entirely new levels. Below sulfuric acid clouds, 
surface temperatures reach almost 900°F/480°C. 
The atmosphere, mostly carbon dioxide, is 50 times 
denser than Earth’s, with pressure 90 times greater.

DAVINCI is the culmination of over a decade of 
concept development, rejections, and redesigns 
since the very first probe mission proposal bid in 
2008. The project was partially sustained by round 
after round of IRAD developments strategically 
tailored for the creation of an in-situ probe capable 
of surviving Venus’ particularly hostile environment.

“DAVINCI is somewhat unique in the way it came 
together,” said Michael Amato, a systems engineer 
and Goddard’s Planetary and Lunar Business Lead. 
“You have multiple IRADs over the years that target 
very specific technologies for this one mission.” 

Part of DAVINCI’s engineering team since the very 
beginning, Amato led the design for many of the 
probe’s technologies, pushing the mission forward 
and keeping investments coming through multiple 
proposals. 

(Cont.)
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His leadership and dedication leading to 
DAVINCI’s Discovery selection earned him special 
recognition as IRAD Inventor of the Year in 2021. 
Peter Hughes, Goddard’s Chief Technologist, 
described Amato as “probably the most prolific 
IRAD innovator in the planetary sciences.”

“Obviously, it takes a team, and the IRAD program 
is amazing because it gives us a lot of time to 
pursue strategic technologies,” said Amato, 
recognizing the DAVINCI team. “We couldn’t 
do most of what we were able to do without the 
program.” 

Many of the DAVINCI IRAD technologies led 
by Amato are specifically tailored to withstand 
the extreme conditions of the Venus atmosphere. 
Innovations such as seal and thermal designs, 
different testing approaches, probe parachute 
materials and a special window design ensure the 
probe’s instruments are protected during descent. 

The DAVINCI probe builds upon the success 
of instruments and technologies launched in 
previous missions such as the Mars Curiosity rover, 
the Galileo Probe, and Magellan. The descent 
sphere itself builds on the design of the last NASA 
Venus probe flown in 1978, Pioneer 1. However, 
Venus gives the mission a very particular set of 
challenges, as Amato pointed out. 

“The Venus atmosphere is so specifically difficult 
compared to other places in the solar system,” he 
said. “There’s high pressure, high temperature—the 
probe and instruments need to perform through the 
sulfuric acid clouds down to 90 bars and 393°C, 
hot enough to melt lead. Everything has different 
functions, requirements, thermal loads, and 
everything needs to be packaged so that these 
sensitive instruments are protected.” 

The descent probe’s thermal design addresses 
some of these challenges with beryllium decks 

for heatsinks, titanium flexures to isolate them 
from the hot shell, and thermal blankets in the 
form of localized phase change materials to 
absorb excess heat. Its entry system also features 
a Carbon-Carbon composite thermal protection 
system previously flown on the Genesis sample 
return capsule. 

Testing the probe and its thermal design features 
was a particularly daunting task, said Amato, 
requiring specialized testing chambers that 
adequately mimicked the extreme pressure and 
temperatures the probe will be subjected to upon 
descent. 

The DAVINCI team used and adapted existing 
chambers to test half-scale and full-sized 
descent sphere units, as well as separate probe 
components such as its sapphire window and 
antenna port. The team also modified commercial 
chambers to simulate various Venus temperatures 
and ambient pressures to test the planet’s sulfuric 
cloud conditions.

The processing and testing procedures for the 
DAVINCI probe will also come in handy for future 
missions and applications, not only in this solar 
system and beyond, but also back on Earth. Testing 
chambers developed to simulate high pressures 
may also be used to test instrumentation intended 
for ocean observations, for instance, opening the 
door to a wide array of possibilities.
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1) Parachute technology1) Parachute technology
While the DAVINCI team tested parachute chords 
with a FY2021 IRAD, the design of the parachute 
itself has been a staple of planetary probes for quite 
some time.
The Disk-Gap-Band (DGB) was originally 
developed for high-altitude meteorological rocket 
applications in the 1960s. It has landed on Titan, 
the asteroid Bennu and, most notably, Mars. The 
parachute design has been featured on every Mars 
Lander mission since the Viking program in the 
1970s. 
 
2) Sapphire windows2) Sapphire windows
Sapphire has many qualities that make it an 
exceptional choice in aerospace applications—
from protecting electronics flying in bad weather to 
studying the Venus atmosphere. For one, the material 
is extremely resistant. Through surface treatments 
and proper thermal stress design, sapphire can be 
a mechanically equivalent replacement for steel. 
It can only be scratched by a few materials other 
than itself. Additionally, sapphire has high optical 
transmission and low wavefront distortion, allowing 
optical instruments access to extreme environments 
to gather valuable data. The DAVINCI team also 
worked on window seal technology to protect the 
probe instruments.
 
3)  Beryllium decks3)  Beryllium decks 
DAVINCI’s Descent Sphere (DS) features beryllium 
decks to protect probe components and instruments 
by providing thermal regulation through high thermal 
capacity and heatsinks. Beryllium’s weight-to-
strength ratio and its high thermal capacity make 
it an ideal material for several applications in the 
aerospace industry and beyond. Beryllium alloys 
can be found in consumer electronics, braking and 
power-steering systems in automobiles, satellite 
sensors, and even pacemakers and CAT scanners, to 
name a few. NASA has used it extensively, from the 
heat-shields that protected the Mercury spacecraft 
during reentry, the window frames and door systems 

of the Space Shuttle, all the way to Mars rover 
vehicles and the Spitzer Space Telescope. 
Most recently, beryllium was used extensively in 
the James Webb Space Telescope—the telescope’s 

THE DAVINCI PROBE TECHNOLOGIES
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18 individual mirror segments are made of highly 
polished beryllium and coated with gold. 

4) Carbon-Carbon composites4) Carbon-Carbon composites
DAVINCI’s entry system features a Carbon-Carbon 
heatshield successfully flown on the Genesis sample 
return capsule. Carbon-Carbon composites, 

originally developed in the 1960s, are well-
known for their structural performance at extreme 
temperatures. They have found extensive use in 
aerospace applications such as nose cones and 
rocket nozzles. The composites can also be found in 
fusion technology and even in aircraft and Formula 
1 motor racing brake discs.

5) Titanium5) Titanium
The design of DAVINCI’s descent sphere features 
several elements targeting the thermal regulation of 
the probe’s instruments and components. Among 
them is the use of titanium in different elements, such 
as the flexures isolating the probe’s decks from the 
hot shell. Broadly, titanium has found a multitude 
of applications in several industries, from surgical 
applications to house paints and plastics. It is 
stronger than steel but not as dense, and particularly 
resistant to corrosion. It is also a good reflector 
of infrared radiation. In aerospace applications, 
titanium has been used in observatories to help 
prevent poor visibility caused by heat. 

6) Phase Change Materials (PCMs)6) Phase Change Materials (PCMs)
Yet another feature of DAVINCI’s thermal 
design, PCMs are one of NASA’s most well-
known technologies. While the DAVINCI probe 
uses localized PCM to absorb excess heat, the 
technology has found uses in a wide range of 
applications since NASA first began investigating 
passive control strategies in fabrics. The material 
has made it from spacesuits and instrument suites 
to regular garments found in bedding products, 
camping gear, undergarments, sports attire, and 
other temperature-regulating textiles. 

THE DAVINCI PROBE TECHNOLOGIES
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The latest satellite in the Geostationary 
Operational Environmental Satellites (GOES) 
series successfully launched from Cape 
Canaveral on March 1, 2022. Operated 
by the National Oceanic and Atmospheric 
Administration (NOAA), GOES-18 is the third in 
the most recent series of GOES program satellites 
and the continuation of one of NASA’s longest 
running partnerships. 

The interagency partnership kicked off in 1975 
with the launch of GOES-A (later renamed 
GOES-1 once operational), aiming to provide 
continuous imagery and data on atmospheric 
conditions and solar activity. The collaboration 
has resulted in the launch a total of 18 GOES 
satellites, with another upcoming launch slated for 
April 2024. 

Since its inception, the continually updated 
satellites have been used to aid search and 
rescue operations, improve the accuracy and 

timing of weather forecasts, and provide better 
understanding of long-term weather patterns and 
climate conditions.

NASA began experimenting with geostationary 
satellites with the Applications Technology 
Satellite (ATS) series, launching six satellites 
between 1966 and 1974. The series provided 
the first color image of Earth in 1967 (from ATS-
3) and paved the way for the investigation of 
geostationary satellites to become an official, 
operational program. 

NASA launched two additional, experimental 
geostationary satellites in 1974 (SMS-1 and 
SMS-2, from the Synchronous Meteorological 
Satellite series) before the GOES program 
formally began in the following year. 

The satellites in the program are built and 
launched by NASA and operated by NOAA. 
The initial designs were a direct iteration of the 
previous experimental SMS designs, which 

NASA partnership 
boldly GOES further

GOES-T, the newest addition to the most advanced fleet of geostationary weather GOES-T, the newest addition to the most advanced fleet of geostationary weather 
satellites, becomes operational as GOES-18, watching over the western United States, satellites, becomes operational as GOES-18, watching over the western United States, 

Alaska, Hawaii, Mexico, Central America, and the Pacific Ocean.Alaska, Hawaii, Mexico, Central America, and the Pacific Ocean.
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were spin stabilized and carried cutting-edge 
instruments such as a Visible Infrared Spin Scan 
Radiometer, a Space Environment Monitor, and a 
Data Collection System. This initial instrumentation 
would provide the basis for the continuous 
monitoring of broad areas of Earth—even if the 
satellites themselves could only view Earth about 
10% of the time.

The program has gone through several different 
generations as instrumentation and data demands 
have evolved. The GOES-R series (consisting of 
GOES-R GOES-S, GOES T, and the upcoming 
GOES-U) is considered the most sophisticated 
weather observing and environmental monitoring 
system in the Western Hemisphere, with 
instruments such as the Advanced Baseline 
Imager (ABI) and Geostationary Lightning 
Mapper (GLM).

The satellites’ ABI is one of the many 
technological leaps in the observation of severe 
weather events, scanning Earth five times faster 
than previous generations, with up to four times 
the image resolution. The GLM, for its part, is the 
first instrument of its kind flown in geostationary 
orbit. It collects information on the location, 
frequency, and extent of lighting by detecting 
the light emitted by lightning at the tops of 
clouds, permitting improved forecasting of the 
development of severe storms.

Additionally, the GOES-R series carries a suite of 
instruments designed to detect and observe space 
weather hazards, allowing for early warning of 
disruptions to power utilities, communication and 
navigation systems, and even radiation damage 
to orbiting satellites. 

The Solar Ultraviolet Imager and Extreme 
Ultraviolet X-Ray Irradiance Sensors provide 
solar flare detection, while the Space 
Environment In-Situ Suite and magnetometer 
monitor energy particles and magnetic field 
variations.

The series’ improved image resolution 
(specifically that of the ABI) allows much more 

detailed imagery, enabling greater accuracy 
in the detection and timing of severe weather 
events. The instrument features 16 channels 
compared to the five present in previous satellites, 
each providing detailed information on Earth’s 
surface and atmosphere. 

Additionally, the series provides the fastest rate 
of continuous observation yet. In its default scan 
mode, the ABI takes a full-disk image of Earth 
every 10 minutes. Unlike previous generations of 
geostationary satellites, the GOES-R series is also 
capable of providing near real-time information 
on rapidly developing weather events, scanning 
targeted areas every 30-60 seconds, improving 
the timing of weather warnings and inclement 
weather response. 

The NASA-NOAA partnership has been renewed 
through every generation of GOES spacecraft 
since its inception in 1975. A partnership of this 
scope is a product of hundreds of agreements—
Goddard alone has tallied over two hundred 
GOES-related agreements with NOAA, the 
Department of Commerce, academic institutions, 
and other organizations. They encompass Space 
Act Agreements, Software Usage Agreements, 
and other partnership vehicles facilitated by the 
Strategic Partnerships Office.

NOAA funds and operates the program, which 
is managed through an integrated office with 
personnel from both agencies. NASA’s Goddard 
Space Flight Center oversees spacecraft and 
instrument acquisition, while Kennedy Space 
Center provides launch management. 
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Wallops Flight Facility:

The Goddard-operated facility’s illustrious history 
began in 1945, as a rocket launch site established 
in Wallops Island, Virginia, by NASA’s predeces-
sor, the National Advisory Committee for Aeronau-
tics (NACA). In its beginnings, when it was named 
the Pilotless Aircraft Research Station, the facility’s 
focus was high-speed aerodynamic research.

Wallops was acquired by NASA in 1959 and 
officially became part of the Goddard Space Flight 
Center campus in 1981. Before manned launch 
services were transferred to Cape Canaveral, 
Florida, the project Mercury capsules were tested 
at Wallops. Since then, Wallops has operated as a 
multi-user, multi-tenant facility. 

The facility has performed over 16,000 launches 
since 1945, including sounding rockets and Inter-
national Space Station resupply missions with the 
Northrop Grumman Cygnus resupply spacecraft 
line. The NASA Sounding Rocket Program, locat-
ed at Wallops, flies approximately 20 suborbital 
missions every year. Wallops supports several 
NASA missions, projects and programs, effectively 
assisting all mission directorates within Goddard. 
The NSRP provides comprehensive mission support, 

from concept through post-flight data distribution, 
with worldwide established and temporary launch 
sites available to principal investigators.

Wallops has launched over 2,500 sounding rock-
ets, providing critical data for missions across 
NASA, other government agencies, and the inter-
national space community. Wallops had 14 suc-
cessful sounding rocket launches in 2021, further 
contributing to scientific knowledge in space and 
earth science research.

Image credit: NASA

GODDARD FACILITIES
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In 2022, Wallops was selected as the home of 
RocketLab’s new Neutron Production Complex, 
which will include rocket production, assembly, and 
integration facilities.

Columbia Scientific Balloon Facility

The Columbia Scientific Balloon Facility (CSBF), 
previously the National Scientific Balloon Facility, 
was originally under the purview of the National 
Science Foundation before sponsorship was trans-
ferred to NASA in 1973. The facility’s operations 
were transferred to Goddard in 2014, under a 
contract awarded to Orbital Sciences Corpora-
tion in Greenbelt, Maryland, and administered by 
the Wallops Flight Facility.

CSBF provides balloon operation services such 
as inflation, launching, tracking and recover, 
telecommand, and data retrieval to scientific 
communities worldwide. It also provides 
engineering support, from the design of balloon 
systems and materials to electronics design and 
thermal analysis.

CSBF RECENT LAUNCHES:

-  All-Sky Heliospheric Imager (ASHI)

-  Balloon Observation of Microburst Scales   
   (BOOMS)

-  Balloon-Based Observations for Sunlit    
   Aurora (BALBOA)

-  Balloon-Borne Chirpsounder

CBSF FUN FACTS

  17,000+ balloons

 Launches for:

  o  35 universities

  o  23 research agencies

  o  33 foreign groups

 Average payload size:

  o  1964: 407 pounds

  o  Today: 50000 pounds 

  Average balloon size:

  o  1964: 2.8 MCF

  o  Today: 20-30 MCF

GODDARD INSTITUTE FOR SPACE STUDIES

The Goddard Institute for Space Studies (GISS)
was established in 1961, originally as an office 
of Goddard’s Theoretical Division. The aim of the 
laboratory was to do basic research in space sci-
ences in support of Goddard space programs. 

The institute is part of the center’s Earth Sciences 
Division and provides critical space-based obser-
vations for monitoring global climate and Earth 
systems. Its research and program areas encom-
pass climate model development and impacts, 
Earth observations, planetary atmospheres, astro-
biology, and more. 

Columbia University is one of the institute’s main 
collaborators—GISS occupies five of the seven 
floors of Columbia’s Armstrong Hall.

GODDARD FACILITIES
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FEATURED PROJECTS:

-  NExSS – ROCKE-3D 

-  Atmospheric Chemistry and Climate    
   Model Intercomparison Project (AACMIP)

-  Climate Impacts

-  Education Global Climate Model (EdG  
   CM)

-  Ent Terrestrial Biosphere Model (Ent TBM)

-  Global Aerosol Climatology Project    
   (GACP)

-  Global Climate Modeling

-  Goddard Institute Surface Temperature   
   Analysis (GISTEMP)

-  International Satellite Cloud Climatology   
   Project (SCCP)

-  Plankton, Aerosol, Cloud, ocean Ecosystem   
   (PACE)

-  Research Scanning Polarimeter (RSP) Air  
   borne Science

-  Stable Water Isotope Intercomparison    
   Group, Phase 2 (SWING2)

KATHERINE JOHNSON INDEPENDENT 
VERIFICATION AND VALIDATION FACILITY

NASA’s Independent Verification and Validation 
(IV & V) Facility was established in 1993, with the 
mission of providing safety assurance, software 
development and testing, and critical systems 
testing to NASA missions. Since then, the facility 
has provided these services to 212 missions, 
including 78 Space Shuttle missions and 65 ISS-
related missions, with a success rate of 99.5%. 

Verification gives NASA and partners time to take 
action to reduce mission security risk to accept-
able levels, removing or reducing vulnerabilities 
and their impact for mission systems development 
and maintenance. IV&V efforts directly impact 
and enhance policy, direction, and guidance to 
mission directorates.

The Katherine Johnson IV&V 
Facility’s program achievements 
in 2021: 

18 Missions across 7 centers

Mission Protection Services: 
237 findings that enabled missions to address vulnerabili-
ties that could have security impacts

Software Assistance: 
Provided technical expertise to Wallops projects like the 
NASA Autonomous Flight Termination Unit (NAFTU)
Completed analysis on core Flight System software
Developed and deployed of Roman Space Telescope 
Digital Twin (WISO) for spacecraft and instrument flight 
software capabilities
Assisted SmallSat development with testing flight software 
in virtual environment

Static Code Analysis: 
285 findings that enabled missions to address defects

NASA’s Katherine Johnson Independent Verification 
and Validation Facility in Fairmont, West Virginia.
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MISSION HIGHLIGHTS     
(+ year IV&V services started)

 - International Space Station, 1993

 - Human Landing System, 2020

 - Artemis, 2014

 - Gateway, 2019

 - Orion/Multi-Purpose Crew Vehicle      
   (MPCV), 2014

 - Landsat 9, 2017

 - Dragonfly, 2020

 - JPSS-2 (Joint Polar Satellite System 2),   
   2015

 - Lucy, 2017

 - James Webb Space Telescope, 2002

  o  In almost 20 years supporting   
      HWST, IV&V closed all formal   
                risks in the program with a 100%  
      issue acceptance rate.

 - Psyche, 2018

WHITE SANDS COMPLEX

The White Sands Complex (WSC) in New Mexico 
is a hub for NASA’s satellite communications—
all satellite data gathered by satellites must 
be sent back to ground stations on Earth to be 
used. WSC’s antenna dishes are part of NASA’s 
satellite ground terminals, communicating with 
orbiting spacecraft and collecting their data. 

The first missions to use these antennas were the 
early Space Shuttle Flights, starting with STS-8, 
and later on, missions such as the Hubble Space 
Telescope and the International Space Station 
came to rely on the WSC’s terminals. 

The complex houses two ground terminals: the 
White Sands Ground Terminal (WSGT) and the 
Second Tracking and Data Relay Satellite Systems 
(TDRSS) terminal.

MISSIONS HIGHLIGHT:

 -  International Space Station

 -  Hubble Space Telescope

 -  National Reconnaissance Office launch

 -  Orion Artemis II



20 THE SPARK  SPRING 2022

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://part-
nerships.gsfc.nasa.gov

Send suggestions to: techtransfer@gsfc.
nasa.govwww.nasa.gov NP-2022-5-765-GSFC


