NASA’s Marshall Space Flight Center
Founded July 1, 1960, in Huntsville,
Alabama, Marshall is one of NASA’s
largest field centers, with a total
workforce of nearly 6,000 employees
and an annual budget of approximately $2.8 billion. NASA and its
government and commercial partners have solved spaceflight’s most
complex, technical problems here
for nearly six decades, dating back
to the groundbreaking Apollo moon
missions of the 1960s and ’70s.
NASA relies on Marshall’s expertise
and capabilities to enable or enrich
nearly every facet of the nation’s
ongoing mission of exploration and
discovery.
Marshall makes human space exploration possible
in many ways, including its bold, practical leadership in complex engineering and manufacturing
techniques; advanced and alternative propulsion technologies; developing and testing large,
integrated space systems, landers and planetary
excursion vehicles; and conducting
life-enriching scientific research.
Technology created, refined and matured by
Marshall engineers, scientists and researchers is
diverse, ranging from new developments in the
areas of space transportation and propulsion, space
habitats and planetary landers, to key breakthroughs
in complex space systems and scientific research.

Artemis

NASA’s Artemis Program will return American
astronauts to the Moon by 2024 and establish a
long-term human presence there by 2028.
Just as it did during the Apollo lunar missions,
Marshall is playing a vital role, developing the
Space Launch System – the backbone of NASA’s
exploration plans and the only rocket capable of
sending humans to the Moon and Mars – and leading NASA’s Human Landing System Program, the
development, testing and delivery of human-rated
landers to descend to the Moon’s surface and
return explorers, samples and new findings for their
homeward journeys.
In development concurrently with SLS is the lunar
Gateway, a unique, long-term orbital platform for
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overseeing scientific research and technology demonstrations on the Moon and dispatching human and
robotic landers to the surface. Built by NASA, with contributions by space agencies and commercial spaceflight partners around the world, Marshall will lend
expertise in Gateway development to help anchor a
sustainable space infrastructure and establish a thriving
lunar economy built on mining and scientific research.
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International Space Station

Without these and other critical contributions to NASA’s
spaceflight missions, there can be no safe, sustainable human
exploration of the Moon and future excursions to Mars.

The International Space Station is a unique, Earth-orbiting
platform that enables NASA’s commercial and international
research partners to put their talents to work on innovative
science experiments, including human biology and physiology studies crucial to preparing for long-duration stays at the
Moon as part of the Artemis lunar program, and future crewed
missions to Mars and beyond.

Space Launch System

NASA’s Space Launch System is the advanced launch vehicle
that will loft Artemis explorers to the Moon, boldly reopening
the space frontier and providing the foundation for extended
human exploration beyond Earth’s orbit. With unprecedented
power and capabilities, SLS is the only rocket that can send
the Orion spacecraft, astronauts and supplies to the Moon in
a single launch.

Marshall supports ISS through its Payload Operations
Integration Center, which coordinates and integrates all scientific and commercial experiments on the station, as well as
Earth-to-station science communications, 24 hours a day,
365 days a year, and is expected to do the same for the
Gateway and science missions at the Moon. This includes the
unprecedented science investigations of NASA’s international
partners. The payload operations team partners with control
centers worldwide to plan, synchronize and monitor science
activities, downlink the data and manage the use of the valuable
on-orbit resources.

The initial configuration of SLS, powered by twin solid rocket
boosters and four RS-25 engines, will create 8.8 million
pounds of thrust during launch and ascent and will be capable
of delivering more than 26 metric tons (57,000 pounds) to
orbits beyond the Moon. Subsequent evolutions of the rocket
will be able to deliver up to 45 metric tons (99,000 pounds)
including large cargos to the Moon, Mars and beyond.
Offering more payload mass, volume capability and energy
to speed missions through space than any current launch
vehicle, SLS is designed to be flexible and evolvable and will
open new possibilities for payloads, including robotic scientific
missions to deep space destinations.

Hardware designed, built and managed by Marshall – including the Environmental Control and Life Support System,
Materials Science Research Rack, Microgravity Science
Glovebox and Life Sciences Glovebox, and the Expedite the
Processing of Experiments to the Space Station, or EXPRESS
Rack – provides valuable data and state-of-the-art life support
for Artemis and future long-duration missions.

Designed to be the nation’s flagship in a mixed government
and commercial launch vehicle fleet, SLS is developed and
managed by Marshall, and is being built by more than 1,000
companies in 44 states. The rocket’s core stage is being built
and assembled at NASA’s Michoud Assembly Facility in New
Orleans; and the rocket will launch from NASA’s Kennedy
Space Center in Florida.

Engineering the Future

The Engineering Directorate is Marshall’s largest organization
and provides cutting-edge design, test, analysis and operations
support to Artemis, SLS and the diverse suite of NASA spaceflight missions, program and projects expanding humanity’s
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understanding of the universe. Marshall engineers and their
external partners are developing advanced technologies and
integrated, sustainable solutions to benefit NASA, industry,
academia and government.

challenges such as climate variability, weather prediction,
disaster response and big data management.
Developed and managed by Marshall scientists, SERVIR connects space to village by helping developing countries use satellite data to address critical challenges in food security, water
resources, weather and climate, land use, and natural disasters. A partnership of NASA, the U.S. Agency for International
Development, and leading technical organizations, SERVIR
develops innovative solutions to improve livelihoods and foster
self-reliance in Asia, Africa and the Americas.

Rapidly evolving digital design and analysis tools coupled with
advanced manufacturing technologies are revolutionizing the
design and fabrication of space systems, enabling rapid prototyping and faster production times. Marshall’s unique expertise
in leveraging innovative design tools – including additive manufacturing, or 3D printing, and other advanced technologies and
techniques – and applying them to propulsion materials and
manufacturing systems design and other aerospace materials
to meet NASA mission and industry needs.

The NASA Short-term Prediction Research and Transition, or
SPoRT, center works to put Earth observations and research
capabilities into the hands of the operational weather community
to improve short-term forecasts at regional and local levels.

Science Beyond Earth

Marshall scientists conduct a wide spectrum of space science research seeking to better understand the universe and
to unlock scientific mysteries that will improve and protect life
on Earth and keep space crews safe as they travel in space,
explore the Moon and journey deeper than ever before into the
solar system.

Marshall continues to develop new ways to study Earth’s
energy and water cycles and associated weather systems
using NASA’s fleet of Earth science satellites, including
Marshall’s Lightning Imaging Sensor on the International
Space Station. The sensor monitors lightning day and night,
providing useful and important ways to calibrate other spaceand ground-based lightning detectors.

Marshall designed, developed, constructed and continues to
support NASA’s Chandra X-ray Observatory — the world’s most
powerful X-ray telescope. Since its launch in 1999, Chandra has
rewritten textbooks with discoveries about our own solar system and images of celestial objects billions of light years away.
Building on Chandra’s success, Marshall leads NASA’s newest
X-ray mission, the Imaging X-ray Polarimetry Explorer, which will
expand our view of the high-energy universe.

Technology Partnerships

Achieving our goals in space, from the Artemis missions to
return human explorers to the Moon to the creation of a thriving
space infrastructure and future crewed missions to Mars, relies
on mutually rewarding partnerships with commercial industry
and international partners – unifying nations and creating new
economic opportunities.

Scientists at Marshall led development, testing and delivery of
the Fermi Gamma-ray Burst Monitor, an instrument aboard the
Fermi Gamma-ray Space Telescope. Observing the cosmos
using the highest-energy form of light, Fermi offers insight into
the most extreme phenomena of the universe.

Thousands of technologies and applications that both save
and improve lives have been derived from NASA research and
exploration missions, including advanced breast cancer imaging systems, heart pumps and biohazard detectors, among
many others. NASA’s Technology Transfer Program licenses
with industry partners to spinoff space technology and adapt
it for new applications.

Marshall physicists and engineers not only devise instruments
to study faraway stars, but also design instruments and fly and
operate missions that help us learn more about the Sun and
its impacts. These missions include Hinode; Chromospheric
Lyman-Alpha Spectro-Polarimeter, or CLASP; and Scintillation
Prediction Observation Task, or SPORT.

Leveraging Marshall’s unique capability to blend science and
engineering, Marshall’s Small Business Innovation Research
Program and Small Business Technology Transfer Program
have contributed to technologies that make drinking water more
affordable and available; improve wound healing and chronic
pain relief; provide artificial intelligence-based technology
and improve educational and mentoring programs.

Marshall is also home to the program office for NASA’s
Discovery and New Frontiers programs. With missions such
as InSight and Psyche, the Discovery Program manages lowcost, highly focused planetary science investigation missions
that aim to deepen our knowledge of our solar system. The
New Frontiers Program’s missions – Juno, New Horizons,
OSIRIS-REx and Dragonfly – are mid-sized, cost-effective
spacecraft that conduct specialized, high-value scientific
studies of the solar system.

The Technology Demonstration Missions Program Office manages a portfolio of ground and flight technology demonstration
projects, led by NASA centers and industry partners across
the nation. These missions are charged with proving innovative, crosscutting technologies that bridge the gap between
scientific and engineering challenges and the technological
innovations needed to overcome them. These technologies
drive exploration, potentially transforming the way humans live
and work in space and travel to and from destinations across
the solar system.

Science to Protect Earth

Earth scientists at Marshall pursue a variety of missions to
safeguard our home planet and our future, bringing together
technology, science and global Earth observations to advance
knowledge of the planet’s complex ecosystem and to tackle
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NASA’s Human Exploration Rover Challenge

and systems, Michoud is one of the largest such facilities in the
world, with 43 acres of manufacturing space under one roof.
Michoud offers state-of-the-art manufacturing, fabrication
and welding capabilities, and is home to the National Center
for Advanced Manufacturing, a partnership with the state of
Louisiana, Louisiana State University and the University of New
Orleans. More than 3,500 people are employed on-site, including
government and contractor employees and commercial tenants.

STEM Engagement and Education

Marshall leads and participates in numerous NASA education
projects and activities to engage and inspire new generations
in the STEM fields of science, technology engineering and
mathematics.

NASA’s Michoud Assembly Facility

NASA Centennial Challenges aim to directly engage the public
in the process of advanced technology development, offering
incentive prizes to generate revolutionary solutions to problems of interest to NASA and the nation. The program seeks
innovations from diverse and non-traditional sources, while
stimulating innovation in basic and applied research, technology development and prototype demonstrations that have the
potential for application for NASA.

Michoud Assembly Facility

Marshall manages NASA’s Michoud Assembly Facility in New
Orleans, where the agency is manufacturing and assembling
some of the largest elements of the Space Launch System
and Orion crew spacecraft. NASA’s premiere site for the
manufacture and assembly of large-scale space structures

Thousands of students worldwide have competed in the
Marshall-managed annual NASA Human Exploration Rover
Challenge, which challenges teams of high school and college
students to create human-powered rovers capable of traversing the simulated surfaces of other worlds. Marshall also leads
the yearly NASA Student Launch rocketry challenge, which
tasks American students to design, build and launch working
rockets with science or engineering payloads.
These and other initiatives, geared toward students and
educators alike, encourage students to apply their learning
to science and engineering projects and help them gain relevant experience and critical skills needed to achieve NASA’s
continuing missions of discovery and exploration.
For more information about Marshall, visit:
http://www.nasa.gov/marshall
To learn more about Artemis Program, visit:
https://www.nasa.gov/specials/moon2mars/
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