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The geographic North Pole is a
magnetic south pole.

I‘?‘lagnetic
field lines

The Earth's magnetic field is similar to that of a bar magnet.
The magnitude varies over the surface of the Earth in the
range 0.3 to 0.6 Gauss.
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The solar wind pushes and stretches Earth’s magnetic field into
comet-shaped region called the magnetosphere. The magnetosphere
and Earth’s atmosphere protect us from the solar wind and other
kinds of solar and cosmic radiation.
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1 R (Earth’ s radius) = 6370 km
1 Rg (Solar radius) ~ 110 Ry
1 AU (Distance between the Sun and the Earth ) ~ 215 R
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Red lines (closed): Magnetic field (MF) lines with both ends connected to the Earth

Black lines (open): MF lines with only one end a the Earth
Blue lines (interplanetary): MF lines with both ends in the interplanetary space
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e Plasmasphere

— 1-10eVions

— ionospheric origin
e Ringcurrent

— 1-400 keV ions

— both ionospheric and solar wind
origin

(Goldstein et al.)

e Quter radiation belt +lons

— 0.4-10 MeV electrons /(

— magnetospheric origin

Inner magnetosphere: Gigantic
Particle accelerator
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Most intense solar wind-
magnetosphere coupling

Associated with solar coronal

mass ejections (CME),
coronal holes HSS

IMF Bz southward, strong

electric field in the tail

Formation of ring current and
other global effects

e Dst measures ring current development

— Storm sudden commencement (SSC), main
phase, and recovery phase

— Duration: days

Main phase
~

Recovery phase
J

136 138 140

Day of Year 1997
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Instabilities that abruptly and explosively release
solar wind energy stored within the Earth’s
magnetotail.

manifested most visually by a characteristic global
development of auroras

Last ~ hours

2. flow braking at the boundary batweaean )
dipolar and taiklike field (10-20R )
4. field-alignad curraent of
th= substorm cumant waedga
S.initial bnghtenimng
of aurora

2. pikup of magnatic field
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2. high-spaad on flow 1. X type
inth= naeutral shest reconmn=ection
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S

=. Pi2 pulsations 2. dawnward inaertia cumant

4. comprassiional pulse

5. particle injaction at 6.6 H_
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Electron acceleration inthe outer radiation belt
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Horne et al., 2007, Nature Physics
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Advanced
Composition
Explorer

L1 (Solar Wind Monitor ACE location): ~ 200 R sunward
You can fit 1 Sun between the Earth and L1.
2 Ry (Solar diameter) ~ 220 Ry
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o Solar Wind Parameters at ACE
Moseur on 04/05/2010

Center

EWA acacive Tiowhon - ACE Magnete Fekd

Magnetic field
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X: Earth to Sun
Z.: North to South
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Degree of compression of MP due to dynamic pressure of solar wind
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ISWA Custom Timeline Cygnet
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"planetarische Kennziffer" ( = planetary

index).

Geomagnetic activity index - range from 0-9
disturbance levels of magnetic field on the ground — currents
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Cuoso Energetic Proton Flux
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« >10 MeV flux by GOES
spacecraft

Threshold: 10 pfu

« >100 MeV flux by GOES
spacecraft

Threshold: 1 pfu
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http://missionscience.nasa.gov/sun/
sunVideo_04magnetosphere.html
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. Kelvin-Helmholtz Instability

Waves that occur between the velocity shear of two fluids.
It creates vortices on the magnetopause, specially on the flanks.

Predominantely at high solar wind velocities and northward IMF
(positive Bz) component.

Many scientific models have been created to study these two
parameters: the flow velocity and the magnetic field.
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Cu Magnetosphere Physics Research

Cavar Collado-Vega, Y. M., etal., JGR, 2007
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o

Flux Transfer Events (FTE’s) are magnetopause signatures that
result from the passage of flux ropes produced by reconnection.
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From Collado -Vega, Y. M Ph D. Thesis, 2013
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From Collado-Vega, Y. M., et al., In progress
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