
SPACE 
WEATHER

The Sun regularly releases massive amounts of radiation and charged 
particles through solar flares, coronal mass ejections (CMEs) and other 
high-energy emissions. Collectively referred to as space weather, 
these events can endanger astronauts in space, interfere with satellites 
and damage communications and power grid infrastructure, causing 
significant economic impact. 
Ball Aerospace is partnering with NASA, NOAA, national security 
stakeholders and the science community to enable innovative and 
affordable concepts that meet the needs of next-generation space 
weather missions.
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A National Priority
Explosive activity on the Sun’s surface can impact ground 
and space-based infrastructure and the global economy. A 
2008 National Academy of Sciences study estimates the 
modern economic cost of an extreme space weather event 
to be $2 trillion in the first year alone. 
Advanced space-based assets enable increased scientific 
understanding and provide observational data for issuing 
critical early warnings. NOAA and the U.S. Air Force currently 
operate multiple operational space weather satellites, many 
of which are repurposed science missions functioning near 
or beyond their expected lifetimes. Given NOAA’s significant 
responsibilities for operational space weather missions, the 
agency is elevating space weather to create a sustainable 
future for dedicated space weather observatories.
Establishing a sustainable architecture of NOAA operational 
space weather missions – and the corresponding funding 
line – is the next step in developing the predictive 
capabilities needed to inform national strategies for 
protecting Earth’s infrastructure and ensuring astronaut 
safety during deep space exploration.
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Operational Missions

Ushering in a new generation of space 
weather observing satellites, the Space 
Weather Follow On-Lagrange 1 (SWFO-L1) 
mission will launch in 2025 and facilitate 
early warnings for destructive space weather 
episodes. Building on the success of our 
buses designed for operational weather 
missions like NOAA-20 and Suomi NPP, 
Ball was selected to deliver and operate 
a high-performing small satellite for the 
SWFO-L1 mission in partnership with NOAA 
and NASA’s Goddard Space Flight Center. 
SWFO-L1 aims to:

• Ensure continuity by succeeding current 
systems ending operations in mid-2020s

• Collect solar wind data and coronal 
imagery

• Meet NOAA’s operational requirements to 
monitor and forecast solar storm activity

Heritage
Ball’s experience in space weather dates to one of 
NASA’s first solar science programs, the Orbiting Solar 
Observatories (OSO). We designed and built seven OSO 
spacecraft to study the Sun over its 11-year cycle from 
1959 to 1975. Since then, we have supplied or calibrated 
instruments for the NASA/ESA Solar and Heliospheric 
Observatory and NOAA’s Deep Space Climate Observatory. 
In 2019, Ball manufactured five Ion Velocity Meter sensors 
for the joint U.S.-Taiwan COSMIC-2 mission, a six-satellite 
constellation for operational and space weather needs.

Science Missions
Ball is partnering with principal investigators (PI) to pioneer 
concepts for missions of opportunity that address the 
primary goals of NASA’s heliophysics portfolio.
Ball will provide small spacecraft and integration for        
these missions. 

Solar Cruiser
The Solar Cruiser mission will demonstrate solar sail 
propulsion technology to enable new vistas for heliophyisics 
and space weather missions.
PI: Dr. Les Johnson, NASA’s Marshall Space Flight Center

GLIDE
The Global Lyman-alpha Imager of the Dynamic Exosphere 
(GLIDE) mission will study variability in Earth’s exosphere to 
understand space weather effects.
PI: Dr. Lara Waldrop, University of Illinois, Urbana-Champaign


