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The Sun in 3-D: A New Frontier in Solar Research

S Views of the Sun N

STEREO is a 2-year mission employ-
ing two nearly identical space-based
observatories to provide the first-everf:
3-D “stereo” images of the sun to st
the nature of coronal mass ejections
These powerful solar eruptions are
major source of the magnetic dlsrdp-
tions on Earth and a key component of
space weather, which can greatly affect
satellite operations, communications, power systems,
the lives of humans in space, and global climate.

STEREQO is the third mission in NASA’s Solar Terrestrial
Probes Program. The twin observatories are scheduled
to launch aboard a single Delta Il rocket from Cape
Canaveral Air Force Station, Fla., in early 2006.

3 Capturing the Sun in 3-D

The twin observatories will fly as mirror images
of each other to obtain unique “stereo” views of the

rocket and use lunar swingbys to place them into their
respective orbits. This is the first time lunar swingbys

sun’s activities. They must be placed
into a rather challenging orbit where
they’re offset from one another. One
observatory will be placed ahead of S
Earth in its orbit around the sun and *
the other behind. Just as the slight
offset between your eyes provides
you with depth perception, this
placement will allow the STEREO ob-
serv@%ne§ to obtain 3-D i images and
partu;la r%asurements of the sun.
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STEREO mission designers determined that the most
efficient and cost-effective way to get the twin obser-
vatories into space was to launch them aboard a single

have been used to manipulate orbits

of more than one spacecraft. Mission
designers will use the moon’s gravity to
redirect the observatories to their ap-
propriate orbits — something the launch
vehicle alone can’t do.

After launch, the observatories will fly

in an orbit from a point close to Earth to
one that extends just beyond the moon.
Approximately two months later, mission
operations personnel at the Johns opkins
UmverSIty Applied Ph sics Labo ] 6‘ry .
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3 Seeing with

Each twin STEREO observatory will carry two instruments and two instrument suites. This combination provides a
total of 16 instruments per observatory. APL is designing and building the spacecraft platform housing the instru-
ments. When combined with data from observatories on the ground or in low-Earth orbit, STEREO’s data will allow
scientists to track the buildup and liftoff of magnetic energy from the sun and the trajectory of Earth-bound coronal
mass ejections in 3-D.
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Investigation (SECCHI)
e Studies 3-D evolution of coronal mass NASA Program Scientist
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to their impact at Earth)

* Principal Investigator: Russell Howard, Naval NASA Project Manager
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\ i ® Principal Investigator: Antoinette Galvin,
i’ \ University of New Hampshire
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' * Measures energetic ions and electrons

1 accelerated in coronal mass ejection
STEREO/WAVES (S/WAVES) ]
shocks and in solar flares
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from the sun to Earth’s orbit

* Principal Investigator: Jean-Louis
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¥ Key Characteristics

Mass: 1,364 pounds (620 kilograms)
Dimensions (in deployed configuration):
14.4 feet (4.3 meters) high

21.2 feet (6.4 meters) wide

8.5 feet (2.6 meters) deep

In their launch configuration, each observatory is

about the size of a large, old-fashioned wooden desk;
with solar arrays deployed, about the length of a large
school bus.
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