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Magnetospheric Multiscale (MMS) Mission will investigate how the Sun’s
and Earth’s magnetic fields connect and disconnect, explosively transferring
energy from one to the other in a process that is important at the Sun, other
planets, and everywhere in the universe. This process is known as magnetic
reconnection. Reconnection affects modern technological systems such as
telecommunications networks, GPS navigation, and electrical power grids.

MMS is a Solar Terrestrial Probes mission comprised of four identically in-
strumented observatories that will formation fly in a tetrahedron through
the Earth’s magnetosphere with separations as close as 10 km. These four
observatories will study the microphysics of plasma processes, magnetic
reconnection, energetic particle acceleration, and turbulence. These pro-
cesses can be studied most efficiently only in Earth’s magnetosphere, where
they control the dynamics of the geospace environment and play an important
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role in the processes known as “space weather.
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Magnetospheric MultiScale (MMS)

The Atlas V 421 launch vehicle that will launch the Magnetospheric MultiScale
(MMS) mission includes the Atlas 401 booster stage powered by a single RD-
180 engine, the 4-meter Extra-Extended Large Payload Fairing (XEPF),

two solid rocket boosters (SRBs), and a single engine Centaur =
upper stage. The Atlas V 401 Common Core BoosterTM (CCB) Payload
is a structurally stabilized single engine stage that utilizes i B
LO2 and RP-1 propellants. Atlas first stage propulsion
is provided by the RD-180 engine, a single engine
with one main pump but with two combustion
chambers. The Centaur upper stage utilizes

pressure stabilized thin-walled corrosion
resistant stainless steel tanks. The
Centaur configuration employs LH2
and LO2 propellants and a single
RL-10A engine for propulsion. The
Centaur avionics system performs
the inertial navigation, guidance, and
attitude control computations for both
Booster and Centaur phases of flight.
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The four MMS spacecraft have been developed, A
integrated, and tested at Goddard Space Flight A

Center. Each satellite has an octagonal shape that
is approximately 3.5 meters wide and 1.2 meters
high. The satellites spin at 3 RPM during science
operations. Low shock, commercial separation
systems similar to the separation system used
by the launch vehicle will separate the top three A5 0 s
observatories in the launch stack. There are 8 [193.707)
deployable booms per satellite: four 60 meter wire (16'-1.77)
booms in the spin plane for electric field sensors, two
12.5 meter booms in the axial plane for electric field
sensors, and two 5 meter booms in the spin plane
for magnetometers.Star sensors and sun sensors
provide attitude sensor data, and accelerometers
provide acceleration and delta-V data. Thrusters are
used as actuators. Real-time coverage of all critical
commands, including post launch separation and all
maneuvers, will be accomplished through TDRSS. . -
The spacecraft bus avionics performs command and telemetry processing, timing distribution, solar
array regulation, battery charge management, and thruster control. Orbit determination is performed on-
board using weak signal GPS processing. Each satellite including instruments, fuel, and margin has a
mass of approximately 1,310 kg.
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