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Abstract

We have applied a wavelet analysis technique on the
quiet-time  equatorial magnetic field perturbation
measurements (signature of the equatorial electrojet)
from S&o Luis (Brazil) and Jicamarca (Peru), to study
longitudinal, seasonal, and solar cycle variabilities of the
equatorial electrojet over the East and West coasts of
South America.

Introduction

The equatorial electrojet (EEJ) is a strong electric current
owing from about 90 to 115 km of altitude in the Earth's
equatorial ionosphere region where the magnetic dip
angle is small. The regular course of the current is
eastward during day-time and westward at night. EEJ can
cause a net detection of about 150 nT on ground-based
magnetometers during solar maximum conditions.

EEJ is driven by a combination of: Horizontal geometry of
the geomagnetic field in the proximity of the magnetic
equator, anisotropy in ionospheric conductivities, the
confinement of the Hall conductivity in a finite slab, solar
tide driven dynamo, and the resulting horizontal and
vertical polarization electric field [1, 2].

Objectives

Zonal electric fields of the equatorial ionosphere depends
on season and solar cycle [3]. Likewise, the magnitude of
EEJ is highly variable with season and solar cycle. The
magnitude of EEJ is generally higher during solar
maximum conditions compared to solar minimum
conditions, and the strength of EEJ has also a seasonal
dependence [2, 4].

Here, we address the following issues which are related
to quiet-time EEJ:

1. Analysis of seasonal and solar cycle variability in the
magnitude of EEJ in the West and East Coasts of South
America.

2. Longitudinal variabilities of the strength of EEJ between
the East and West coasts of South America has been
reported by [5]. Here, we investigate longitudinal variation
of the varibilities for different season and solar activity
conditions.

3. What are the roles of ionospheric conductivities and
electric fields for the seasonal, solar cycle and
longitudinal variabilities of EEJ?

Data Analysis

Ground-based magnetic field measurements for the years
2001 (solar maximum) and 2008 (solar minimum)
obtained from Sdo Luis and Eusébio magnetometer
stations, Brazil (East coast of South America), and
Jicamarca and Piura, Peru (West coast of South America)
magnetometer stations will be used for our study.

Magnetic field data from S&o Luis and Jicamarca were
analyzed to address the science questions mentioned in
Section 2. To identify the dominant periodicities of the
EEJ and thereby understand EEJ variabilities, the wavelet
(Mexican Hat) analysis technique [6, 7] was employed.

An example of magnetic field signal for our wavelet
analysis is shown in Figure 1. The data shows 30 days of
net magnetic field (caused by EEJ) data measured by
ground-based magnetometer in Jicamarca and Piura
(Peru) for the year 2001, which can be considered as a
solar maximum year. The figure shows data from equinox
(March and September) and solstice (January, June, and
December) seasons.
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Figure 1: Ground-based magnetic field perturbation measurements for solar maximum year 2001 in Jicamarca, Peru.
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