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ABSTRACT

During recent yecrs the following research activities

related to the earth's magnetosphere have been intensified:

a) studies on electric field ami energy transfer from the

solar wind to the magnetosphere; h) :.ttulics on high latitude

magnetospheric electric fields and on their penetration into

the plasmasphere; c) measurements of atmospheric-large scale-

-electric fields, related to the low latitude m a g n e t o s p h e r i c -

-ionospheric coupling and to the local atmospheric electrody-

n a m i c s , using detectors on hoard stratospheric b a l l o o n s ; and

d) measurements of atmospheric X-rays, related to the process

of energetic particle precipitation at the South Atlantic

Magnetic Anomaly, using detectors also on board stratospheric

balloons. Similarly, the following research activities related

to geomagnetism are being pursued: a) studies on the variabil-

ity of the geomagnetic field and on tl," dynamics of the equa-

torial electrojet from local geomagnetic field m e a s u r e m e n t s ;

b) studies on terrestrial electromagnetic induction through

local measurements of the geo-electrumagnctii lie Id; and c)

studies on the influence of geomagnetic activity on particle,

precipitation at the South Atlantic Magnetic A n o m a l y . ' f W
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1. INTRODUCTION The purpose of the present report is to summa-

rize the results of some of the main research activities in Mag-

nctospheric Physics ami Geomagnetism carried out at INPi: during

recent' years.

2. MAGNETOSPIIIifnc I'HYSUJS The research activities in this area

are related to the following aspects of the earth's ma gnetusphere.

2.1- Solar Wind Intcract ion WUJ^ th_c .E£r_tj\'s Magnetosphere By

using daily values of the polarity of the interplanetary magnetic

field (IMF), inferred from high latitude-magnetometer records

since 1926, a study on the long time behaviour of this polarity

has been performed (Gonzalez and Gonzalez, 1984a). Through a power

spectrum analysis, this study shows that the sectorial structure

of the IMF has a richer variability than that usually expected.

In particular, a periodicity of the order of 1.5 to 3 year seems

to exist within this variability, in accord with a similar

periodicity reported in the literature from studies on solar and

auroral activities.

The fundamental problem of energy transfer from the solar

wind to the earth's magnetosphere has been studied in relation

to the widely discussed substorm parameter f. Similarly, in col-

laboration with the Space Sciences Laboratory of the University

of California - Berkeley, and using electric field measurements

obtained by the ISEE-1 satellite at the earth's magnetop.iuse,

some studies on the problem of electric field transfer from the

solar wind to the earth's magnetosphere were undertaken. Through

these studies, a generalization of the stubstorm parameter c and

basic information on the efficiency of electric field transfer

have been obtained (Gonzalez and Gonzalez, 1984b and 1984c).

2.2- Convection-Electric Fields at the Earth's Magnetosphere In

collaboration with the Space Sciences Laboratory at the Univcr-
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sity of California-Berkeley and with the use of electric field

measurements obtained with the S3-3 satellite, studies on the

convection electric field at the polar cap and on its penetration

to lower geomagnetic latitudes have been recently performed.

Preliminary results show that the polar cap electric field is

strongly related to the reconnection electric field and that the

magnetospheric convection-electric field sometimes penetrates

down to geomagnetic invariant latitudes of the order of 40 with

appreciable magnitudes.

2.3- Measurements of Large Scale Electric Fields at Balloon

Heights The effort of measuring electric fields with "double

probe" detectors on board stratospheric balloons, that started

at INPI- since 1980-81 (Gonzalez et al. 1982, Dutra, 1982), has

been recently intensified with the goal of studying ionospheric

and inagnetospher ic electric fields at low latitudes (Dutra et al.,

1983; Pinto et al., 1984) and with the interest of studying also

local atmospheric electric fields related to the low and middle

atmospheric electrodynamics. It is worth mentioning that the

detector and the related PCM telemetry system are being presently

built completely at INPE, after the initial period during which a

collaboration from the Space Sciences Laboratory of University of

California - Berkeley was necessary.

2.4- Measurements of Atmospheric X-Rays With the interest of

understanding the process of energetic particle precipitation at

the South Atlantic Magnetic Anomaly, a research activity to

measure atmospheric X-rays related to this process, using detec-

tors on board stratospheric balloons, was intensified during the

time interval of 1981-1982 (Pinto et al., 1982). However, only

recently the results obtained during those and previous measure-

ment have been finally analized, giving rise to a FhD thesis at
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INPE (to be present by Pinto 0. Jr. in August 1984). A clear

indication of the effects of the process of energetic particle

precipitation was observed in the measured atmospheric X-rays,

mainly during geomagnetl^ally active time intervals.

3- GEOMAGNETISM The following research activities are being

pursued at INPE in the area of Geomagnetism.

3.1- Measurements of the Geomagnetic Field at Brazilian Ground-

-Based Sites Continous measurements of the three components of

the geomagnetic field are obtained at Cachoeira Paulista (22°42'S,

45°01'W) and Eusebio 13°53'S, 38°26'W) using fluxgate magneto-

meters. Among the various research objectives with these measure-

ments, we are interested in studying the variability of the local

geomagnetic field on several frequency domains and their rela-

tionship with the dynamics of the equatorial electrojet, the

ionospheric Sq current system, the variability of magnetospheric

current system and the dynamics of the process of particle precip-

itation at the South Atlantic Magnetic Anomaly as a function of

geomagnetic activity (Kane and Trivedi, 1982; 1984a).

We are also interested in a comparative study of our ground

measurements and of those obtained at altitudes of the MAGSAT

satellite. It has been found that geomagnetic variations during

active time intervals are registered both at ground and at MAGSAT

altitudes, suggesting that this variability has a magnetospheric

origin (Kane and Trivedi, 1984b).

3.2- Measurements of the Geo-Electromagnetic Field The phenom-

enon of terrestrial electromagnetic induction has been studied

using measurements of variations of the geomagnetic and geoelec-

tric field at ground. These simultaneous measurements give infor-

mation on the electric conductivity profile of the earth's

interior at the measuring locations. Until now, these measure-
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ments are he ing obtained at the Cachoeira Paulista and liusébio

stations lirivcdi ct al., I '.* S 2; Trivedi, 1982; Dutra, 1984).

4- CONCLUDING RIMAJRKS With respect to our present goals for the

near future in the area oí magnetospheric physics, we would like

to intensify the atmospheric electric field measurements with

annual campaigns, in order to extend our initial studies on low

latitude-ionospheric and magnetospheric electric fields as well

as on electric fields originated locally within the atmosphere.

In particular, we would like to start an intensive study of elec-

tric fields related to cloud electrification and of its associa-

tion with the influence of solar activity on the electrodynamics

of the middle and lower atmosphere. Furthermore, we would like to

continue our collaboration with the Space Sciences Laboratory of

the University of California-Berkeley for studies on the external

region of the earth's inagnetosphcre using measurements collected

on board satellites.

In the area of tieomagnet i sin, we would like to extend our

present measurements of the geomagnetic field to frequencies

related to micropu Isations in order to study processes related to

geomagnetic activity. In particular, we would like to use these

higher frequency measurements to study local geomagnetic fluctua-

tions related to the process of particle precipitation at the

Brazilian Magnetic Anomaly. For these geomagnetic field measure-

ments as well as for the geo-electromagnetic field ones, we are

presently building automatic systems for improving data acquisi-

tion and analysis. With respect to our geo-electromagnetic field

measurements we would like to extend them to other Brazilian

sites and also to expand their frequency range.
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