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The lonosphere

A region of atmosphere characterized by the presence of neutrals

and a source of ionization (typically either photoionization or impact
lonization).

Earth’s lonosphere: ~60 km - ~1000 km.
Provides plasma for plasmasphere (more on this later).

Dissipates energy obtained through the magnetosphere by Field
Aligned Currents (FAC).



The lonosphere

» Earth’s lonosphere is comprised of multiple layers:
» D (60 km —90 km)
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Figure from Encyclopedia Britannica



MI Coupling

Current flows along the field lines between the
lonosphere and Magnetosphere as the field line
convect from sunward to tailward.

partial ring current

ring current Region 1
current

Reqion 2

Currents may be driven by solar wind, interplanetary
magnetic field, or by bulk plasma movements.

As the plasma moves, a dawn to dusk electric field is
created. This electric field reaches the high-latitudes of e i
The IOHOSpheI’e electrojets

FAC develop (a.k.a. Birkeland currents).

Region 1 (67° — 75° latitude), flows from dawn to dusk, tail
coupled to outer magnetosphere DT midnight
Region 2 (63° - ~68° latitude), flows from dusk to dawn, Figure from Encyclopedia Britannica

coupled to the partial ring current
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M| Coupling Cont.

Region 2

Pederson
Currents

Highly collisional and anisofropic

Hall Currents- Orthogonal to E and B
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ve,i IS the electron/ion collision frequency : =
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M| Coupling Effects

lonospheric outflow

Dissipated energy from magnetosphere energizes
lonosphere plasma populations.
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Generalized
kinetic escape:
Fion = fffvitviay : :
A e, i" precip

« 50| Flexobase: collision-free, trapped mation

Boundary Zone

Enhanced electric and magnetic fields give the

ions an E X B drift. lons then collide with neutrals.
This heats the ions and generates a pressure
gradient which draws them up the field line into
the magnetosphere.
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lon pick-up,Wave pressure, Ambipolar
Electrons that precipitate intfo the ionosphere also — | ..

cause pressure gradients and ambipolar electric
fields. lons react to this ambipolar electric field,
and move up the ionosphere.

i* heating gas heating < e heating
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0% populations, during geomagnetic storms, are
given enough energy to escape the ionosphere
and get info the magnetosphere. Figure from Moore et al., [2014]



M| Coupling Effects Cont.

lonospheric outflow gets plasma into
the magnetosphere.

New plasma populations can lead to
the generation of plasma waves
(e.g., EMIC).

These newly generated waves
inferact with particles. Some
energized particles precipitate back
to the Earth.

Generalized
kinetic escape:
Fion = fffvitvicv : .
A e, i’ precip

» 0| Hlexobase: collision-free, trapped motion
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Figure from Moore et al., [2014]

Xni3 AN3

PUOD) UISIIPAJ/IIEH ‘dn-xaid wo)

uolEzIVO| “SFuet




THIS LOOKS
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Questions, Comments, Concernse
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