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Introduction

The Earthods equatorial/low I atitude |
complex phenomena in the upper atmosphere.

The quiettime low latitude ionosphere is significantly affected by a large number

of local and lower atmospheric processes including solar and lunar tides, planetary
and gravity waves, €lino, earthquakes, tsunamis, lightning, and high latitude
sudden stratospherlc warmings.

This region can also be significantly disturbed by solar wind/magnetosphere/high
latitudeionospherigrocesses including high speed streams associated with solar
coronal mass ejectionsgrrotatinginteractions regionsgsubstormssolar wind
velocity and dynamic pressure changes, solar flares, and Joule heating.

These driving processes lead local time, season, solar cycle, longitude and
magnetic activity dependeitinospheriovariations over about 30% of the globe

In this presentation, we will focus mostly on the main properties of equatorial of
the equatorial/low latitude ionosphere, and specially with on electrodynamic
processes.



Latitude

Geomagnetic (350km Apex) Latitudes

[Copyright 2000, Morfhwes! Research Associates, Inc.)
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Longitude
Based on modified apex coordinates at 350km altitude




Vari ation of the Earthds magnet.|
in about 50 years
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The low latitude/equatorial ionosphere has several uniqgue phenomena.
Some of the most important ones are:

The equatoriaglectrojetand their plasma instabilities
TheAppleton anomaly
Plasma depletions, enhancements (blobs), and Spread F

These phenomena are strongly latitude, longitude, season, solar flux and
geomagnetic activity dependent



EquatorialElectrojet
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The equatoriaklectrojetregion is highly turbulent with strong plasma waves



Appleton ionization anomaly
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Meridionalthermosphericeutral winds cause asymmetric anomaly peaks
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Nighttime equatorial arcs (optical signatures of the Appleton anomaly)
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IM AGE composte of 13564m O arglow (350400km) for March-
April 2002andtenmperature ocill ationsat 115km (Immd et al., 2006.



RayleighTaylor instability in the magnetic equator
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Signatures of equatorial plasma depletions
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These plasma depletions have large upward and westward drift velocities. Smaller
scale irregularities associated with these depletions can significantly affect navigatior
and communication systems, including GNSS.
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Altitude (Km)

Backscattepowerfrom 3-m plasmairregularitiesover JicamarcaPeru
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Radar imaging ofonospheriarregularities
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Equatorialionosphericlectric fields and plasma drifts

The equatorial electrodynamiEXB) plasma drift play a fundamental role on the
distribution and composition of low latitudenospherigplasma and on the generation of
plasma waves and density structures.

Low latitude quietime ionosphericelectric fields, plasma drifts and currents result mostly
from the dynamo action of E and F region neutral winds driven by solar and lunar tides, but
can also be significantly affected by atmospheric gravity and planetary waves with time
scales from tens of minutes to about a month.

Low latitudeionospheriglasmadrifts havebeenstudied using ground based measurements
mostly from theJicamarcd&adio Observatory in Peru and India, and also inferred from
magnetometer andnosondeadata from Peru, Brazil, India, and Africa.

They have also been measuoedboard the AEE, DE-2, DMSP, ROCSATL, C/NOFS, and
SWARM satellites, and inferred from magnetic field measurements from the CHAMP and
SWARM satellites.
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Plasma drift measurements

A Equatorial vertical and zonal plasmigfts havebeenmeasured extensively at thigamarca
Radio Observatory near LimBeru. Therertical and zonal plasma drifts can be measured with
accuracies of aboutd m/s and 1015 m/s, respectively.

OverJicamarcaanelectric field of 1mV/m corresponds to a plasma drift of ad@ut/s.
15



