' Biggest Breach of Earth’s Solar
Storm Shield Discovered
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THEMIS spacecraft flew through thick layer of
solar particles inside Earth’s magnetosphere
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Solar particle layer one Earth radius (4000 miles) thick and growing rapidly
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20 times more particles enter when the magnetic fields are aligned

How is the thick layer formed?
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Earth’s magnetic shield Thicker and denser layer
dense solar wind
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| Why IS thIS |mp

Y. |
+ The Sun has an 11 year actvty cyce The last one ended n 0‘93
Next cycle maximum expected ~2012. ‘

« Every new cycle the sun changes. the polarlty (dlrectlon) of its
magnetic fields.

~+ Eruptions on the sun (so-called Coronal Mass Ejections, CMESs)
cause magnetic storms on the Earth.




« Next solar cycle w«l?brr g mostly north-south CMEs.

. These will first bring plasma mto the magnetosphere
(northern part) and then energize it (southern part)
stronger storms are expected because the plasma in
the magnetosphere acts like a fuel for the storm.




THEMIS observes a large breach in Earth's magnetic shield that allows solar
particles to enter at a large rate,

Contrary to common belief And to many scientists’ surprise this breach occurs
when the magnetic fields from the sun and the Earth align. Previously it was
thought that more particles enter when the fields are in opposite directions,
Simulations show that the plasma entry occurs across the entire sunward side of
the magnetosphere,

This discovery means that magnetic storms during the next solar cycle
maximum (~2012) could be stronger than the storms of the previous cycle,

This research was sponsored by NASA and the
National Science Foundation (NSF)
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. The Open Geospace General
Circulation Model (OpenGGCM):
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« A community model of Earth’s
space environment.
Like a model for terrestrial weather
prediction, but for space.
In the figure global the sun is to
lower right.
The solar wind flows to the left and
creates a bow shock wave.
Plasma from the sun flows around
the magnetosphere.
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Aurora lonosphere Potential
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Rowell, N. Muriyama (NOAA/SEC), F. Toffoletto, A. Chan, B. Hu (Rice U.), M.-C. Fok (GSFC), A. Richmond, A. Maute (NCAR)
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Earth's magnetic shield  hicker and denser layer
dense solar wind




The solar wlnd carrles magnetlc fleld from the sun 0 the magnetosphere.
This magnetic field drapes over the magnetosphere and connects to the
Earth's field above the north pole.

About a minute later it connects with the Earth's field over the south pole:
The solar wind field line has now become one of Earth’s and the plasma
that came with it is in the magnetosphere,

solar wind plasma density on plasma density on a cross
Magnetic field line equatorial plane plane behind the Earth













