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MOSPAY Sorwb«r 21 

10:00 Opening Ceremony 

10:30 Coffee Break 

- Horning Session: Invited Lecture, faalraan: Dr. J.M. da Costa 

11:00 "Global Probleas in Solar-Terrestrial Research" 

- Prof. J. G. Roederer 
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- Afternoon Session: Invited Lecture. Chairaan: Dr. T. Sahai 

"laaging froa Space - New Instruaentation «nd Observations' 13:30 

14:30 

15:30 

16:00 

18:00 

19:30 

21:00 

- Dr. E.J. Llewellyn. 

"Coupling of Global Scale Ionospheric Processes in the 

Composite Solar-Terrestrial System" 

- Dr. E.P. Szuszczewicz 

Coffee Break 

"Space Geophysics in Antarctic" 

Dr. N.B. Trivedi 

Dr. L.J. Lanzerotti, Dr. A. Foppiano, Dr. H. 

Cazeneuve, Prof. J.G. Roederer, Dr. Llliana R. 

Piazza, Dr. Enio B. Pereira 

Poster Session; "Geoaagnetic Phenomena" 

Chairmen: Dr. R.P. Kama, Mr A.L. Padllha 

Dinner 

Scientific films 

Round Table: 

Chairaan: 

Invited: 
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09:30 "Low Latitude Electric Fields" 

- Dr. B. Fejer 
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11:00 "Future Rocket-Radrr Experiaents to Study Outstanding Probleas 

in Equatorial Ionospheric Plasma Physics" 

- Dr. R. Pfaff 
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13:30 "Initiation of Ionospheric Bubbles and Equatorial Spread-F by 

Injection of Plasaa Clouds" 
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14:30 "On the Excitation Hechanisa of Oxygen-Related Optical 

Eaissions in the Airglow and Aurora" 

- Dr. G. Witt 
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16:00 Round Table: "Low and Medium Latitude Geophysical Phenomena" 
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Dr. Rhuzin Yu-Ya, Dr. G.S. Ivanov Kholodny. 

18:00 Poster Session: "Ionosphere and Upper Atmosphere Physics" 

Chairmen: Drs. I.J. Kaator, H. Takabashl 

19:30 Dinner 

21:00 Scientific films 
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08:30 "Geomagnetic Res-arch in Brazil" 

- Dr. N.B. Trivedi 

09:00 "Research in Nagaetospheric Physics at INPE: Results and 

Perspectives" 

- Dr. W.D. Gonzalez 

09:30 '.-.i» Overview of the Ionospheric Fes*,jrch it INPE" 

- Dr. N.A. AMu 

10:00 '"Jpper AtaoSpi ere Research in brazil" 

- Dr. B.R. Cleaesha 
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11:00 "Peculiarity oi Equatorial ULF" 
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Chairman: Dr. V.W.J.I. Klrchnoff 

Invited: Dr. Jack Fi Vnan, Dr. Antonio H. Miguel, Dr. R. 

Calheiros, Dr. Clovis Volpe. 
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16:00 "Recent Amplications of Meteorological Satellites in Erazil" 

- Dr. A. V. Serzer 

17:00 "Modern Problems in Physics of Variations of the Ionosphere at 

the Altitudes 100-200 ka" 

- Dr. G.S. Ivinov-Kholodny 

17:30 "Development in Predictions cf Auroral Radio-Wave Absorption 

in the Southr n Hemisphere" 

- Dr. Alberto Popp.ano 

18:00 Poster Session: ' i-jrrh and Planetary Atmospheres" 
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20:30 Round Table: "Ceophysical Satellites" 

Chslraan: Dr. Eft. Clc«'**ha 

Invited: D» . A. Carleial, Dr. M. Acuna, Dr. R. Pfaff, 

Di. b. Chielmettl. 



- rning Se-ston I: Invited Lecture. Chairman: Dr. L. Goaberoff 

08:30 "HycVfMgnetic Phenomena at the Magnetopause and in the 

Ka r.t wosphere" 

- D:". L.J. Lanzerotti 

C9:30 "Coot J..nated Heiiospheric Observations" 

- Dr. E.J. Smith 

10:30 CofV: Break 

- Morni-g i-eusion II Invited Lecture. Chaiman: Dr. M.E. Machado 

11:00 "V-T- .pectives of Electron-Capture and Alternative Methods for 

3»*çr.osis of Particle Sources and Acceleration Processes" 

- i'r. J. Pevez-Peraza 

12:00 ..ur.cn 

- Aftem;v; Session: Invited Lecture. Chairman: Dr. A.C.-L. Chian 

13:30 ""u'1ir Interplanetary coupling" 

- !"*. M.E. Machado 

14:30 "VU Vave Phenomena inside the Plasmasphere and at the Upper 

!<-n--sphere" 

- Or- O.A. Molchanov 

15:30 C-'tfee Break 

16:00 ?. 'in<\ Table; "^olar-Teirestrial Relationships" 
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IctviCeu: D. M.S. Machado, Dr. E.J. Smith, Dr. G. 
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- Morning Session I: Invited Lecture. Chairman: Dr. L.J. Lanzerotti 

08:30 'Interplanetary Magnetic Phenomena and Processes and the 

Resultant Control of Geomagnetic Activity at Earth" 

- Dr. B. Tsurutani 

09:30 "Aspects of Broadband Electrostatic Emissions in the 

Magnetotail" 

- Dr. L. Gomberoff 

10::«0 Coffee Break 

- Morning Session II: Invited Lecture. Chairman: Dr. E.J. Smith 

11:00 "Correlative Studies of Low Latitude Electrodynamic Phenomena 

and ISTP: A View of the Future" 

- Dr. M. Acuna 

12:00 Closing Ceremony 

12:30 Lunch 



MESSAGE FROM THE GENERAL COORDINATOR 

The Institute for Space Research (Instituto de Pesquisas 

Espaciais-INPE), of Brazil and the Organising of the l*c Latin-

American Conference on Space Geophysics welcoae your presence and are 

sure that your participation in this event will help to achieve the 

objectives of promoting research in Space Geophysics in Latin Aawrica. 

José Marques da Costa 

General Coordinator 
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. Ministry of Science and Technology - HCT 

Institute for Space Research - INPE 

Directorate of Atmospheric and Space Sciences - CEA 

Department of Geophysics and Aeronoay - DCA 

. Brazilian Geophysical Society - SBCf 

. Brazilian Meteorological Society - SBMET 

. Brazilian Physical Society - SBF 

. Vacancc Hotel 

. Vasp 

FTARC1AL SDTPORT: 

. Brazilian Antarctic Program - PROANTAR 

. Financial Agency for Studies and Projects - FINEP 

. International Centre for Theoretical Physics - ICTP 

. Latin-Aaerican Center for Physics - CLAF 

. National Council for Scientific and Technological Development - CNPq 

. Office for Advancement of Graduated Personnel - CAPES 

. Sao Paulo State Financing Agency for Research - FAPESP 

. United Nations Educational, Scientific and Cultural Organization -

UNESCO 

CTANIZINC CBmiTlH 

. Dr. José Marques da Costa - INPE (General Coordinator) 

. Dr. Abraham Chian-Long Chian - INPE 
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. Dr. iarclay Robert Cleans** - IMPE 

. Dr. Carl** Speller - ITA/CTA 

. Dr. Daniel J.R. Herdeaana - IMPE 

. Dr. Ealvaldo lonelli - UFRN 

. Dr. Francisco R.F. Aragno - Unl 

. Dr. Noràcio Ghiel-ntcti - I APE/Argentina 

. Dr. Ivan Jelinek Rancor - IMPE 

. Dr. Juan José Ciaabiagi - CLAF/Brasil 

. Dr. Lois Goaberoff - UC/Chile 

.Dr. Loix Hoaiz Barreto - ON/CKPe, 

. Dr. Nangalatharil Ali Abdu - INPE 

. Dr. Ralin Rebvlal Trivedi - IMPE 

. Dr. Ronald Moednan - IC/Perv 

. Dri Ruth Call - URAH/Hexico 

. Dr. Volker U.J.R. Kirchaoff - IRPE 

. Dr. Walter Deaétrio Gonzalez - IRPE 

COnSSHM Of SÕTPORT A N IRVnaSTRRCTORE 

EVERT PR0N0TIO1IS SECTIOK - INPE 

• Andréa Márcia Loureiro Machado 

- Cleonice Aparecida Orlsadelli 

SOCIAL COHMUNICATIOR CROUP - INPE 

- Carlos Alberto Vieira 

- José Doninguez Sans 

- Narina Fátina Oliveira Moura 

- Sills Rondezan 

SECRETARIAT OF THE DEPARTHENT OF CEOPNYSICS ARD AEROKOHY - DCA/INPE 

- Narina Kivoko Ueda 

- Edson Ferreira de Araújo 

- Elisabeth Fátina Hironi Tokuda Hachado 

- Maria da Conceição Alves 

- Maria de Lourdes Tavares Leaos 

- ri -



- Alexandra é* Honra Rossi 

- Patricia Harciaa» Loito 

- VaUoairo M.S. Poroira 

F1IABCIAL PUUMIRC - IMPE 

- Yutaka Nabo 

- Doroti Akico Tiba 

- Jolio Cesar so Castro 

- Solas liscaro C. éos Santos 

- im •/Hit 
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AN OVE*VIEW OF THE IOWOSPPERIC RESEARCH AT INPE 

by 

M.A. Abdu 

Institute de Pesquisas Espaciais - INPE 

São José dos Caapos, SP - Brasil 

ABSTRACT 

At INPE the ongoing ionospheric research activities concern 

•ainly: the dynamics and electrodynaaics of the equatorial and low 

latitude ionosphere with particular reference to the equatorial 

electrojet and spread F processes; global ionosphere coupling 

envolving aagnetospheric and high latitude processes; aeronoaic 

effects froa ataosphere~aagnetosphere interaction in the region of the 

south Atlantic aagnetic anoaaly; and lover ionosphere cheaistry and 

dynamics. The investigations are based on (1) data collected froa a 

network of ground based instruaents (ionosondes, airglow photometers, 

V F electronic polariaeters, rioaeters VLF receivers and Magnetoaeters 

etc) operated at different equatorial and low latitude sites in 

Brazil, (2) experiments conducted on board SONDA rockets launched from 

the equatorial launch base in Brazil (3) participation in 

international cooperation projects and observational campaigns, and 

(4) theoretical modelling of the ionospheric processes. INPE is 

building a coherent VHF radar to be installed shortly at a location 

near the magnetic equator. In the present overview we will plan to 

discuss briefly the existing facilities, future plans and some recent 

results. 
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CORRELATIVE STUDIES OF LOU LATITUDE ELECTtfJDTNAHIC PHENOMENA 

AMD ISTP: A VIEW o F THE FUTUtE 

»»y 

Mario H. Acuna 

NASA Coddard Space Flight Center. 

GrecAbelt. M) 20771 - USA 

ABSTRACT 

As part of the activities of NASA, the European Space Agency (ESA). 

Intercusmns (IKI) in the USSR and the Institute for Space and 

Astronaut!cal Science of Japan organized under the interagency 

Consultative Group (IAGG), a series of spaceflight missions designed to 

study the polar-terrestrial environment will be launched during the 

1990's. These are the NASA Global Geospace Science missions WIND and 

POLAR, the ISAS GF.0TAII. mission and the F.SA STSP missions SOHO and 

CLUSTER. These missions involve the research activities of over 300 

scientists in Japan, Canada, the United States, Europe and the USSR, 

Including Theoretical and Interdisciplinary Investigators. A 

fundamental objective is the synergistic analysis of spacecraft data 

acquired simultaneously over different regions of Geospace to be able 

to ascertain and construct models of cause and effect relationships 

controlling this environment. To that effect, distributed data 

processing and analysis capabilities are currently being implemented 

to maximize the science output from the missions. Advanced data 

networks and electronic data systems are planned, making possible the 

remote access and analysis of the large volumes of ISTP/STSP data. 

Although the missions are primarily oriented to magnetospheric and 

solar terrestrial objectives usually associated with high latltutde 

phenomena observed at Earth, contemporary research has shown that 

these effects may be able to propagate to lower latitudes through a 

variety of mechanisms (field aligned irregularities, plasma bubbles, 

etc.) which are not completely understood at the present time. The 

ISTP/STSP missions provide a unique opportunity for collaborative 
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research because of their global aspect and the involvenent of ground 

based and theoretical investigations. This is of particular interest 

for latin aaericaa scientists since the availability of low cost, high 

power computational tools and electronic data networks will provide 

unparalleled access to the ISTT/STSr data archives and science teaas, 

asking possible collaborative research efforts on a truly global scale 

and at ainiami cost. This talk will present an overview of the 

coordinated missions described above» the current plans for 

distributed data analysis» investigator participation, disciplines and 

institutions as well as possible collaborations. 
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UPPER ATMOSPHERIC RESEARCH IR WASIL 

by 

B.R. Clcaesha 

Instituto de Pesquisas Espaciais - INPE 

C P . 515 - 12201 São José dos Cascos, SP - Brasil 

ABSTRACT 

The main centre for upper atmosphere research in Brazil is the Space 

Research Institute (IMPE), although soae work is also carried out at 

other research centres and universities. Work is in progress in the 

following areas: stratospheric ozone, stratospheric aerosols, 

atmospheric dynamics, including tides and gravity waves in the middle 

atmosphere, and minor constituents in the middle atmosphere. 

Experimental techniques in use include laser radar, low light level 

photometry of atmospheric emissions and rocket experiments. Areas of 

specific interest include the photochemistry of the mesosphere and 

lower thermosphere, with particular reference to the minor 

constituents, atomic oxygen, hydroxyl, sodium and ozone, the dynamics 

of this region, including studies of tidal modes and gravity wave 

propagation characteristics and the mechanisms involved in the 

production of excited species. Another subject of interest is that of 

thermospheric dynamics, studied by measurements of the Doppler shift 

of the 01 6300 A F-region emission. Ozone research will be treated in 

a separate presentation and will not be discussed here. 
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LOU LATITUDE ELECT»IC FIELDS 

by 

B.C. Fejer 

Center for Atmospheric and Space Sciences 

Utah State University 

Logan, UT 84322-4405 - USA 

ABSTRACT 

Electric fields play a fundamental role in the ionospheric 

electrodynamics and on plasma instabilities at low latitudes. The 

main sources of low latitude quiet time electric fields are the E-

and F-region dynamos. During active periods, disturbance dynamo and 

magnetospheric electric fields are also present. At low and 

equatorial latitudes, the relative importance of the disturbance 

dynamo and magnetospheric electric fields are considerably different 

for the zonal and meridional electric field components. Ionospheric 

electric field have been studied extensively with incoherent scatter 

radar, ionosonde, and spaced receiver scintillation measurements. 

Several numerical models have been developed to explain the 

observations during both quiet and disturbed conditions. In this talk 

we will examine our present understanding of low latitude electric 

fields concentrating on the equatorial results. We will also discuss 

recent studies using coordinated measurements during global campaigns, 

and recent modelling efforts. 
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OZONE III ThJ TROPICS: SATELLITE STUDIES 

by 

Jack Fishman 

NASA - Langley Research Center - USA 

ABSTRACT 

A technique is described by which the concentration of ozone 

in the tropical troposphere can be obtained using concurrent 

measurements from the TOHS (Total Ozone Mapping Spectrometer) SAGE 

(Stratospheric Aerosol and Gas Experiments) instruments aboard two 

different satellites. An analysis of nearly 10,000 observations from 

these platforms between 1979 and 1987 (both satellites are still 

providing data) shows that tropical biomass burning produces large 

quantities of photochemically generated ozone downwind of regions 

where the burning is most pronounced. Seasonal cycles of tropospheric 

ozone can likewise be gleaned from these data. The highest quantities 

of tropospheric ozone are found coincident with the dry seasons (when 

biomass burning is most prevelant) in Africa, South America, and 

Borneo. The implications of these findings on the global troposphuric 

ozone budget and on the global greenhouse effect will be discussed. 
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THE OZONE LAYER AND THE NASA AIRBORNE 

ANTARCTIC EXPERIMENT OF 1987 

by 

Jack Fishman 

NASA - Langley Research Center, USA 

ABSTRACT 

A large expedition to Antarctic took place in August-

September of 1987. The observations from this international research 

experiment show how the "Ozone Hole" evolved within a few weeks and 

how the concentrations of other trace gases in the stratosphere also 

changed dramatically within the depleted ozone region. These finding 

have led to a much better understanding of the chemistry and dynamics 

responsible for the severe depletion of ozone as the polar night ends 

over Antarctica and clearly shows how chlorine, originating from man-

made chemicals, is the primary species responsible for the existence 

of the ozone hole. The conclusions from the ozone trends panel, 

released in June 1988, which describes the global implications of the 

ozone problem, will also be discussed. 
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DEVELOPMENT IN PREDICTIONS OF AURORAL 

RADIO-WAVE ABSORPTION IN THE SOUTHERN HEMISPHERE 

by 

Alberto Foppiano 

Casilla 1950, Concepciõn, Chile 

ABSTRACT 

Predictions of auroral absorptions of high-frequency radio 

waves in the Northern Hemisphere are reviewed. The use of the 

principles on which these predictions are based for the Southern 

Hemisphere conditions are discussed. It is suggested that local time 

dependence of absorption derived for Northern auroral zone may be 

considered acceptable for the Southern Hemisphere, at least for some 

longitude sectors. Morphology studies of absorption determined from 

Syowa, Siple and Halley Bay are presented. 
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ASPECTS OF BROADBAND ELECTROSTATIC EMISSIONS 

IN THE MAGNETOTAIL 

by 

L. Gomberoff 

Chile 

ABSTRACT 

The lecture includes the following aspects of broadband electrostatic 

emissions in the magnetotail: 

1- Brief historical review; 

2- Attempts to explain these emissions on the basis of ion beam-plasma 

interactions; 

3- An analytical approach to beam-plasma instabilities driven by an 

ions beam modelled by a drifting maxwellian distribution function; 

4- Open problems. 
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RESEARCH IN MAGNETOSPHERIC PHYSICS AT INPE: 

RESULTS AND PERSPECTIVES 

by 

W.D. Gonzalez 

Instituto de Pesquisas Espaciais - INPE 

CP. 515 - 12201 São José dos Campos, SP - Brasil 

ABSTRACT 

Results on the following aspects of magnetospheric research 

at INPE will be presented: (1) Low latitude magnetosphere-atmosphere 

coupling through X-ray and electric field measurements at balloon 

altitudes, including investigations on atmospheric electricity; (2) 

Dynamics of plasmaspherlc particles in the presence of large scale 

electric fields; (3) Ring current energization during intense magnetic 

storms; (4) Interplanetary origin of intense magnetic storms and 

substorms; (5) Solar wind-energy and electric field transfer via 

nagnetopause reconnection; (6) Long term behaviour and periodicities 

of the Interplanetary magnetic field polarity; (7) Non linear 

processes in the magnetosphere and the interplanetary medium. The 

following research perspectives will be also discussed: (A) 

Participation of an international Campaign (1989-1990) to investigate 

electric field structures and particle precipitation events in the low 

and middle atmosphere using long duration balloon flights; (B) 

Participation of an International project (1989-1990) to investigate 

the global atmosphere electrodynamic circuit using a network of 

Schumann resonance ground detectors; (C) Investigation of wave-

particle interactions at the South Atlantic Magnetic Anomaly and VLF 

waves due to lightning using detectors on board a Brazilian 

Geophysical Satellite; (D) Participation of the JPL-UVIS Project to 

study auroral forms and atmospheric holes, due to cometesimals, with 

high resolution. 
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MODERN PROBLEMS IN PHYSICS OF VARIATIONS OF THE 

IONOSPHERE AT THE ALTITUDES 100-200 KM 

by 

G.S. Ivanov-Kholodny 

IZMIRAN - USSR 

ABSTRACT 

Program: 1) Ion production and recombination in E-region; 

2) Ion Structure of Fl-region; 

3) Dependences on solar activity, zenith angle and season. 

Problems: 1) Is EUV about lOOoX or X-ray 30-100A* primary source of 

ion production in the E-region? Contradiction between 

theoretical and experimental value of recombination 

coefficient in E-region; 

2) Ratio of atomic and molecular ions at altitudes 130-200 

km, possible variation source. 

3) Explanations alternative of observed variations of 

electron concentration and height of E- and F-regions. 
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OZONE MEASUREMENTS IN BRAZIL 

by 

Volker W.J.H. Kirchhoff 

Instituto de Pesquisas Espaciais - INPE 

C P . 515 - 12201 São José dos Campos, SP - Brazil 

ABSTRACT 

Brazil ran be divided in about 4 on 5 ecosystems which have a 

strong potential to affect the lower atmosphere. The Amazonian rain 

forest in the West; the cerrado in Central Brazil; the Pantanal 

(actually part of the cerrado but with the additional characteristic 

of being inundated seasonally); the caatinga of the Northeast; and the 

region of the Atlantic shore in the East. To explore these natural 

environments in terms of their effects on the chemistry of the lower 

atmosphere INPE has started continuous ozone measurements at Natal 

(6°S, 35°W) and Cuiabá (16°S, 58°W). Special measurement campaigns 

have been performed in Amazonia. At the Natal site, ozone profiles 

are measured in the troposphere and stratosphere since 1978. Recent 

results will be presented and plans for the future will be discussed. 
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PRESENT STATUS OF THE OZONE LAYER 

by 

Volker W.J.H. Kirchhoff 

Instituto de Pesquisas Espaciais - INPE 

CP. 515 - 12201 São José dos Campos, SP - Brazil 

ABSTRACT 

In recent years, the whole atmosphere, especially the 

troposphere and stratosphere, have suffered severe modifications in 

terms of their chemical constituents, because of the increasing 

interference caused by antropogenic practices. Measurements show that 

several long lived gases have their concentrations increasing in the 

troposphere over the last 10 years. Among these are methane (Ch\)> 

nitrous oxide (N:0), ozone (03), and the CFCs. All these contribute 

to the Greenhouse effect, which can lead to a temperature increase of 

our planet, a highly undesired event. During the last century, the 

most important greenhouse gas was carbon dioxide (CO?), being 

responsible for about 66% of the total Greenhouse effect. The rest, 

34%, was contributed by the other gases mentioned above. Today, this 

priority is being reversed. The other gases, CO, 03, N20, CHi,, and 

the CFCs, together, contribute more than 50% to the whole Greeenhouse 

effect. The strongest immediate effect seems to occur in the 

stratosphere, where the ozone layer has the important role of 

absorbing damaging ultraviolet (UV) radiation. In this height region, 

around 30 km, ozone is being destroyed severely since about the 1970s. 

This effect can be analysed globally representative of the mid 

latitudes, (excluding the polar regions), where a destruction of about 

2 to 5% of the ozone layer has occurred. Although these numbers 

appear small, it must be realized that, since the chemicals 

responsible for the 0, destruction have long lifes in the atmosphere, 

this tendency for a decreasing ozone layer will continue for several 

years to come. It is important to realize further that, since the 
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radiation is attenuated following an exponential law, the decrease in 

0] corresponds to a much layer increase in the unwanted UV radiation. 

The destruction in the polar regions, especially in the Antarctic, in 

coaparison to the previous figures, is dramatic (The Ozone hole). 

Each year in Spring, the austral ozone layer has its concentrations 

decreased by store than I00Z in the last three years. This tendency of 

destruction is still increasing. THe ozone hole in Antarctic was the 

deepest ever during the Spring of 1987. 
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PECULIARITY OF THE EQUATORIAL ULF 

by 

Tai-Ichi Kitamura1, Manabu Shinohara1, 

Oscar Veliz2, Mutsumi Ishitsuka2 

Department of Physics, Kyushu University, 

Fukuoka 812, Japan 
2Observatorio de Huancayo, Apartado 46, 

Huancayo, Peru 

ABSTRACT 

It is found that the ULF's observed in the low and equatorial 

regions are quite different in the character of longitudinal 

propagation from those in the higher and the polar regions. That is: 

1. The low and equatorial ULF's are characterized by their 

small m value (m<l; wave number) in their longitudinal propagation, 

while those of the higher and the polar regions are characterized by 

a large m value (m>l). A statistical investigation of 140 Pi2's 

observed at Koror and Huancayo reveals that the Pi2's having m less 

than 0.3 are the most likely to occur. 

2. The small m value character is true for not only nightside 

equatorial ULF (pi2 etc), but also true for the dayside ULF's (pc3, 4 

etc) in the low and the equatorial regions. 

From these results, it was concluded that the ULF's observed 

in the low and the equatorial regions are "not the shade of the polar 

ULF's" but are independent of them. That is, the equatorial ULF's on 

the ground come directly from the source region in the magnetosphere 

crossing the magnetic field (magnetosonic), while those in the higher 

and the polar regions come on the earth's surface propagating along 

the field lines as is usually believed (Alfven). In this model, 

however, a question that why not the enhanced equatorial conductivity 

of the ionosphere shields the ULF signals which come from the outside 

of the ionsphere must be answered. 
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riYDROMAGNETIC PHEMONENA AT THE MAGNETOPAUSE 

AND IN THE MAGNETOSPHERE 

by 

L.J. Lanzerotti 

AT&T Bell Laboratories 

Murray Hill, NJ 07974 - USA 

ABSTRACT 

Spacecraft and ground-based techniques have been used jointly 

in recent years to study hydromagnetic waves and currents at high 

dayside latitudes along geomagnetic field lines which connect through 

the boundary layer and magnetopause. This talk will review some of 

this current observationsl work and relate it to present theoretical 

ideas. Topics to be covered include: 

a) transmission of hydromagnetic waves across the magnetopause 

b) hydromagnetic power levels in the magnetosheath, inside the 

magnetopause, and deeper in the magnetosphere 

c) relationship of hydromagnetic power and waves to interplanetary 

solar wind parameters 

d) relationship of localized field-aligned currents to magnetopause 

and boundary layer processes 

e) ionosphere electric fields and auroral emissions accompanying 

localized field-aligned currents 
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IMAGING FROM SPACE - NEW INSTRUMENTATION AND OBSERVATIONS 

by 

E.J. Llewellyn 

Institute of Space and Atmospheric Studies 

University of Saskatchewan 

Saskatoon, SK, S7N OWO - Canada 

ABSTRACT 

Early optical observations from spacecraft and rockets used 

simple filter photometers to provide measurements of the aurora and 

airglow from above. In many ways this instrumentation was simply a 

copy of that used for ground based studies, except that it did offer 

the unparalleled opportunity of global coverage. A simple advance on 

this system was afforded by having the photometer provide atmospheric 

limb scan observations. This was achieved by tilting the photometer 

axis, or placing the spacecraft in a cartwheel mode where the spin 

axis is perpendicular to the spacecraft track. In this way the 

successive data provide different tangent height observations from 

which the volume emission profile could be derived. However, it was 

quickly realized that if the photometer scanned perpendicular to the 

track, spin axis parallel to the track then images could be obtained. 

The inclusion of a simple tilting mirror in the optical train of the 

photometer allows an imaged area to be viewed more than once per 

orbit. Recently instrumentation that provides true images has been 

developed and it is often suggested that this is the desired way of 

making space-borne optical observations. These true imagers seemingly 

offer many advantages but very recent attempts to obtain quantitative 

interpretations of the observations have indicated that the systems 

are much more complicated than previously believed. In this paper the 

instrumentation that has been developed for space borne imaging is 

discussed, and new instrumentation and results are described. There 

will be a particular emphasis on proposed instrumental developments 

that will achieve high spectral resolution with good image quality and 

short exposure times. 
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SOLAR INTERPLANETARY COUPLING 

Marcos Antonio Emilio Machado 

Argentina 

ABSTRACT 

The complex interplay of plasma and magnetic field processes 

is the primary cause of active solar phenomena which ultimately 

influence the interplanetary medium (IPM) and near-earth environment. 

He review the methods of analysis and recent theoretical ideas which 

have led to our current models of solar flares, prominence eruptions 

and coronal mass ejections, stressing their plausible IPM effects. Two 

important conclusions emerge from our discussion: 

(a) All these phenomena are likely to be different manifestations of 

the same underlying physical process. 

(b) Only through a combined study of solar-IPM one can shed light into 

the causes and consequences of major solar events. 
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VLF WAVE PHENOMENA INSIDE THE PLASMASPHERE 

AND AT THE UPPER IONOSPHERE 

by 

O.A. Molchanov 

IZMIRAN, USSR 

ABSTRACT 

1) There are two main classes of the VLF phenomena registered 

in magnetospheric earth's plasma: natural emissions and induced ones. 

With the first class we can connect (inside the plasmasphere) 

plasmaspheric hiss (PH) and LHR noise at the upper ionosphere. In the 

second class we include the whistlers (electron and ion), signals of 

VLF transmitters, VLF bursts associated with earthquakes, power line 

radiation (PLR) emissions and so on. 

2) RH is originated as a result of wave-particle interaction between 

energetic and initial whistlers waves propagated through plasmasphere 

from polar regions of the magnetosphere. 

3) LHR noise can be explained by the transformation of PH in the 

electrostatic oscillation on the upper ionosphere or in the result of 

precipitation of energetic from plasmasphere to the ionosphere. 

4) Induced emissions especially whistlers and VLF trasnmitter signals 

are useful means for research of the problems of the VLF wave 

propagation, wave-particle coherent interaction and induced nonlinear 

modification of plasma. 
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PERSPECTIVES OF ELECTRON-CAPTURE AND ALTERNATIVE METHODS 

FOR DIAGNOSIS OF PARTICLE SOURCES AND 

ACCELERATION PROCESSES 

by 

J. Perez-Peraza 

Instituto de Geofísica, UNAM, Mexico 

ABSTRACT 

Plasma diagnosis from the laboratory to the space and 

astrophysical scales is based on direct sensing of plasma with probes 

of various types, and, on indirect observational techniques. In space 

physics the 2nd route is the most common one, where diagnosis is 

usually based on the plasma radiation, transmission of waves, 

interaction of electromagnetic radiation with the plasma, or the 

effects of the interaction of corpuscular radiation with plasmas and 

electromagnetic fields, within this last category the group of 

UNAM/INAOE in Mexico developed several new approaches for diagnosis 

for particle sources and acceleration processes, essentially based on 

the flux of the accelerated particles. This has been done at four main 

levels: 

1) Confrontation of theoretical with observational particle energy 

spectra. When the effects of modulation by propagation can be 

minimized the procedure allows to infer about the kind of phenomena 

undergoing at the source, modulation during acceleration, the physical 

source parameters and the kind of magnetic topology where magnetic 

reconnection may be effectively associated to the generation of 

energetic particles. 

2) When propagation effects are important similar inferences are drawn 

from X-ray spectra. Emphasis is done on the particular conditions for 

which inverse Compton effect may be a useful tool to sound source 

phenomena. 
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3) Demodulation of solar particle fluxes for coronal azimuthal 

transport allows to infer about the source spectrum, the magnetic 

topology and the spatial and temporal evolution of particle fluxes 

before reaching the interplanetary fields lines. 

4) The emitted radiation from electron-capture following the 

interaction of energetic ions, during acceleration, with ions and 

atoms of the traversed matter is of very assorted nature (from IR to 

X-ray), wich allows to develop a new kind of spectroscopy with a wide 

range of implications for plasma diagnosis. 
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SIMULTANEOUS ROCKET AND RADAR MEASUREMENTS OF 

PLASMA INSTABILITIES IN THE EQUATORIAL ELECTROJET 

by 

Roberty F. Pfaff, Jr. 

NASA/Goddard Space Flight Center, 

Greenbelt, MD, USA 

ABSTRACT 

The rocket/radar campaigns involving NASA rockets and the 

Jicamarca radar in Peru have significantly increased our knowledge of 

electrojet plasma instabilities at the dip equator, while also raising 

new unresolved scientific questions. The results pertaining to the 

equatorial electrojet from the Antarqui campaign in 1975 and the 

Condor campaign in 1983 will be summarized with emphasis on the Condor 

daytime experiment designed by Cornell University, This payload was 

equipped with electric field and plasma density probes. It was 

launched into a strong electrojet current and provided the most 

comprehensive results. Simultaneous observations by radars at 

Jicamarca and Ancon showed strong type 1 conditions and kilometer-

scale waves travelling westward in the electrojet. The rocket detected 

elctric field and plasma fluctuations between 91-110 km on both the 

upleg and the downleg. The waves show a marked differentiation in the 

layer, depending on the ambient density gradient and the region of 

maximum current. Where the vertical density gradient was positive, km-

scale waves dominated the spectrum. These waves had electric fields 

polarized in the east-west direction and amplitudes on the order of 10 

mV/m, strong enough to drive both two-stream and gradient drift 

vertical secondaries. Between 107 and 110 km, where the density 

gradient was negative, the waves were peaked at a few meters 

wavelength and were attributed to a "pure" two-stream process, 

operating where the plasma gradient was unfavorable for growth, but 
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where the electron current was strong. This region also showed 

distinct short-scale vertical waves (observed by both the Jicamarca 

radar and the rocket probes) that are believed to be «ode-mode coupled 

turbulence. These observations provide a vivid picture of the fields 

and waves present in the highly disturbed daytime electrojet. 
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EQUATORIAL IONOSPHERIC PHYSICS AND THE 

SAN MARCO SATELLITE 

by 

Robert F. Pfaff, Jr. 

NASA/Goddard Space Flight Center, 

Greenbelt, MD, USA 

ABSTRACT 

The joint Itaiian-U.S. San Marco D Satellite was launched on 

Maich 25, 1988 on a Scout vehicle from Kenya, Africa over the Indian 

Ocean. The satellite has on an orbit inclination of roughly 3°, and 

initial perigee and apogee of 277 km and 685 km, respectively. The 

primary objectives are to explore the aeronomy and dynamics of the 

equatorial thermophere. The investigations use the following five 

sensors: a drag balance for determining neutral density (University of 

Roma), a neutral wind and temperature spectrometer (NASA), an ion 

velocity, temperature, and density retarding potential analyser 

(University of Texas), a three-axis electric field instrument (NASA), 

and an ultraviolet spectrometer (West Germany). The combined electric 

field and plasma density measurements present an excellent opportunity 

to study the electrodynamic and plasma morphology of the equatorial 

ionosphere as well as Spread-F plasma instabilities. An overview of 

the satellite instrumentation will be presented, with emphasis on the 

electric field double probe experiment. Some preliminary data results 

will be shown. 
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FUTURE ROCKET/RADAR EXPERIMENTS TO STUDY 

OUTSTANDING PROBLEMS IN EQUATORIAL 

IONOSPHERIC PLASMA PHYSICS 

by 

Robert F. Pfaff, Jr. 

NASA/Goddard Space Flight Center, 

Creenbelt, MD, USA 

ABSTRACT 

Several outstanding problems in the plasma physics of the 

ionosphere can be effectively addressed by future rocket/radar 

experiments at the dip equator. Outstanding problems in the electrojet 

region (90-115 km) include understanding the relationship between the 

driving vertical electric field and the instabilities it generates, 

the current limiting interaction of this field with the horizontal 

long wavelength electric fields, the puzzling square shapes of these 

horizontal fields, and the primary two-stream velocities and their 

distinct mode-coupled secondary waves. A low apogee rocket experiment 

with an eastward launch (to Doppler shift the fast westward to higher 

frequencies), a payload aligned with the spin plane perpendicular to 

the magnetic field in order to measure the vertical electric fields 

and the angular distribution of the wave turbulence, and electric 

field probes with multiple boomlenghts are needed to understand these 

physical processes. In view of Spread-F studies, some of the 

outstanding problems include understanding the nature of the driving 

DC electric fields, the polarization fields within the plasma bubbles, 

the role of shear and long wavelength waves in destabilizing the 

ionosphere at shorter wavelengths, the role of drift waves in 

producting backscatter irregularities, and the different instability 

spectra between the lower (collision dominated) and upper (inertia 

dominated) F region. Much progress can be made not only with new 

payload orientations and multiple boomlengths, but also with an 

eastward launch facility in which the rocket is fired along the dip 
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equator directly into the Spread-F which slowly drifts from west to 

east. Another topic ideal for rocket/radar study involves the 

anomalously high electric fields» such as those observed by the 

Jicamarca radar* Peru. An experiment involving chemical releases (TMA 

trails with possible Barium puffs), electric field and density probes, 

and a radar would enable the interaction and causal relationship 

between the F,region neutral wind and enhanced electric fields to be 

studied. 
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GLOBAL PROBLEMS IN SOLAR-TERRESTRIAL RESEARCH 

by 

Juan C. Roederer 

University of Alaska, Fairbanks 

Alaska, USA 

ABSTRACT 

Solar-terrestrial research has attained a point in its 

evolution where it is desirable to put more emphasis on the 

comprehensive study of the mutual linkages between the various regions 

of space from the Sun to the Earth. It is necessary to focus on the 

solar-terrestrial environment as a complex interactive system whose 

overall behavior often drastically departs from the simple 

superposition of its parts. Several wide-ranging questions should be 

addressed in this study: 1) What are the long-term changes of solar 

electromagnetic and corpuscular energy inputs and what are the 

mechanisms responsible for solar variability? 2) What are the effects 

of the variable inputs from the Sun and space and from the Earth below 

on the upper atmosphere and what are the processes responsible for its 

response and feedback? 3) What is the role of the middle atmosphere in 

processing source gases fo tropospheric-biospheric origin, and in what 

ways do natural effects, such as solar variability and volcanism, mask 

changes of anthropogenic origin? 4) What are the mechanisms that 

couple the upper atmosphere to the lower atmosphere, and what are the 

effects of this coupling on weather and climate? These problems will 

be examined and their prospects for solution will be discussed. 
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RECENT APPLICATIONS OF METEOROLOGICAL SATELLITES IN BRAZIL 

by 

Alberto W. Setzer 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos, SP, Brazil 

ABSTRACT 

A summary of the various applications of meteorological 

satellite products is made, considering digital images, photographs, 

atmospheric soundings of temperature, moisture and winds, as well as 

solar and sapce research instruments. Recent aplications in Brazil 

are presented, such as the monitoring of forest fires and vegetation, 

mapping of surface temperatures, and precipitation estimates. 

Distribution of the products is also discussed in view of the recent 

establishment of the Center for Environmental Satellites (CSA) at 

INPE. 
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COORDINATED HELIOSPHERIC OBSERVATIONS 

by 

Edward J. Smith 

Jet Propulsion Laboratory, 

California Institute of Technology, 

Pasadena, California 

ABSTRACT 

In recent years, it has become increasingly difficult to make 

a significant scientific contribution using a single instrument or 

even a single spacecraft. As emphasis has shifted from the 

identification of regions and their boundaries in space to the 

physical processes involved, it has become imperative to separate 

spatial from temporal variations by making use of observations at two 

or more locations. In some cases, such multi-point measurements have 

been serendipitous and mostly the result of spacecraft continuing to 

function well beyond primary mission phase. In other cases, they have 

resulted from the planning of multi-spacecraft missions. The 

coordinated measurements have also been of two types: those that 

simply involve acquisition of data at two or more locations without 

specific, advanced planning and those that are truly coordinated in 

that the data acquisition intervals have been deliberately chosen. 

Several of the first type, including scientific highlights of the 

resulting observations, will be discussed involving Pioneer-ICE, 

Voyager-IMP and ISEE-1, 3. As competition increases for the 

acquisition of data from the many operating spacecraft, advanced 

planning is becoming more prevalent. Recent examples (e.g., PHOBOS -

ICE - Pioneer Venus Orbiter and AMPTE) will be presented as well as 

plans for future coordination (e.g., the study of CMES using ground-

based and ICE observations). 
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NEAR-EQUATORIAL ION-CYCLOTRON PHENOMENON IN 

UPPER IONOSPHERE BY SATELLITE DATA 

by 

Ya. P. Sobolev (Izmiran, USSR) 

ABSTRACT 

In the multicomponent anisotropic earth's plasma consisted of 

the electrons and some kind of anions (H+, He*, 0+) there is possible 

the propagation of the electron waves (right-hand polarized) and ion-

cyclotron (left-hand polarized) waves. Ion-cyclotron signals as proton 

and helium whistlers and ion-cyclotron noise may be registered only on 

the satellites. In the equatorial regions (-+15 deg), ion-cyclotron 

whistlers have been observed from the same lightning as the signals 

propagated to the satellite through the ionosphere (upgoing) and from 

the conjugate hemisphere after crossing the equatorial plane 

(downgoing). We can calculate from this signals the relative 

concentration of an ion S near the satellite and in the torus of the 

path propagation over the geomagnetic equator. Usually the proton 

whistlers have been registered at the altitudes more than 400 km at 

night and 600 km at day. Usually the proton whistlers have been 

registered at the altitudes _more than 400 km at night and 600 km at 

day. On the Intercosmos -2 satellite the downgoing proton whistlers 

was received at 300 km altitude. It wasexplaineti by transformation in 

opposite hemisphere of the waves in ion waves and opposite 

transformation after the waves had propagated the geomagnetic equator. 

A band limited ELF emission having very distinct upper as well as 

lower cutoff frequencies were discovered on board the Intercosmos-14 

satellite. It was suggested that this ELF emission is ion-cyclotron 

noise locally generated by cyclotron instability of energetic protons. 
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THE COUPLING AND CONTROLS OF IONOSPHERIC PROCESSES 

IN THE COMPOSITE SOLAR-TERRESTRIAL SYSTEM 

by 

E.P. Szuszczewicz 

SAIC/Laboratory for Atmospheric and Space Sciences 

1710 Goodridge Drive 

McLean, Virginia 22102 

ABSTRACT 

While ionospheric research has been actively pursued for more than 

thirty years, the fact remains that our understanding of the 

ionosphere is incompleted and we have yet to develop a self—consistent 

model for its quiet and disturbed state. We need only review our 

inadequacies in predicting substorm effects, sporadic-E and equatorial 

spread-F. Within this context we recognize that atmospheric and 

ionospheric species respond in a sensitive and interconnected fashion 

to changes in the coupled systeir that we call the solar-terrestrial 

environment. As a primary energy source, the heliosphere is spatially 

and temporarily variable, imposing its variability on the 

magnetosphere, ionosphere and thermosphere, each of which in turn 

influences the other's time-dependent behavior through electric fields 

and currents. Cenerically, this can be called "electrodynamic 

coupling". The task before us is to understand how the contributing 

elements interact, and how the interactions are manisfested in the 

time-dependent behavior of the global-scale ionosphere. This 

understanding should be global, self-consistent and quantitative, and 

represent passive and reactive ionospheric and thermospheric responses 

to all elements in the system. These issues are discussed in terms of 

our current understanding and our abilities to predict quiet and 

disturbed ionospheric states. In addition, attention will be given to 

a definition of the process that control large-scale dynamics on the 

one hand and trigger plasma instability processes at high, middle and 

equatorial latitudes on the other. 
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GEOMAGNETIC RESEARCH IN BRAZIL 

by 

N.B. Trivedi 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos, SP» Brazil 

ABSTRACT 

Space geophysics oriented geomagnetic research in Brazil is 

done at institutes, viz the Institute for Space Research (INPE/MCT -

Instituto de Pesquisas Espaciais) at São José dos Campos and the 

National Observatory (O.N., CNPq/MCT) at Rio de Janeiro. The INPE is 

engaged in experimental research on the geomagnetic phenomena at low 

latitudes. It records continuously geomagnetic field variations in H, 

D and Z components at Eusébio (3.81°5, 38.75°W) and Alcântara (2.31°S, 

4A.4°W) in the region of Equatorial Electrojets (EEJ), also at 

Cachoeira Paulista (22.7°S, 454°W) and Comandante Ferraz (62°S, 58°W) 

in the region of (SAMA) South Atlantic Magnetic Anomaly. The 

Observatory at Rio runs two standard magnetic observatories, Vassouras 

and Tatuoca. In the recent years both institutes have started working 

in the field of electromagnetic induction in the Earth by conducting 

magnetotelluric (M.T.) field measurements. Some of the research work 

done at INPE on the Equatorial Electrojet current, precipitation of 

charged particles in the SAMA region and magnetotelluric measurements 

are reported here. The geomagnetic investigations planned for coming 

few years are described. Operation of an array of about 20 (twenty) 

three component fluxgate magnetometers in the area f 5° latitude 

around magnetic equator in the NE Brazil, during 1990-91, the year of 

internatLonaly coordinated EEJ investigations, and geomagnetic 

micropulsation measurements at low latitude conjugate points and at 

the equator are two main areas of our activities in the coming few 

years. Both the projects are in progress with both national and 

international cooperation. 

32 



INTERPLANETARY MAGNETIC PHENOMENA AND PROCESSES AND THE 

RESULTANT CONTROL OF GEOMAGNETIC ACTIVITY AT EARTH 

by 

Bruce T. Tsurutani *, Halter D. Gonzalez 2, Frances Tang3, 

Syun I. Akasofu1*, Edward J. Smith1, 

Armando L. Brinca1»5 , Bruce E. Goldstein1, 

Roger R. Anderson6 and Timothy E. Eastman7 

Uet Propulsion Laboratory, California Institute of Technology 

Pasadena, CA 

^INPE, São José dos Campos, SP, Brazil 

'California Institute of Technology, Pasadena, CA 

''Geophysical Institute, Fairbanks, AK 

instituto Superior Técnico, Lisboa, Portugal 

6University of Iowa, Iowa City, IA 

7NASA Headquarters, Washington, D.C. 

ABSTRACT 

We present a summary of recent work and work-in-progress by 

the authors, to give an overview of the interplanetary features which 

cause various forms of geomagnetic activity: the very largest 

magnetic storms, major (DstS-lOOnT) magnetic storms, substorms, 

geomagnetic quiet and the quiet dayside aurora. The causes of solar 

cycle and seasonal variations in geomagnetic activity will also be 

discussed. 
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ON THE EXCITATION MECHANISM OF OXYGEN-RELATED 

EMISSIONS IN THE AIRGLOW AND AURORA 

by 

Georg Witt 

Dept. of Meteorology, University of Stockholm 

ABSTRACT 

Atomic oxygen in the Earth's thermosphere, created by solar 

ultraviolet photolysis, has a long photochemical lifetime. 

Consequently, the abundance and spatial distribution of 0 atoms is 

strongly dependent on dynamic processes such as long-range transport 

and turbulent mixing. The energy of 5.2 eV liberated in the 

recombination of 0 atoms gives rise to a rance of optical emission 

features in the airglow which have been extensively used for tracking 

the oxygen atom concentration and the movements of the atmosphere. A 

proper interpretation of the different chemlluminescent features in 

terms of oxygen abundance is only possible if the kinetics of 

excitation of these features is known in detail. This includes the 

question of energy partitioning in the initial recombination step as 

well as the role of subsequent collisional energy transfer and 

deactivation. As almost all of the oxygen-related emission features 

are due to forbidden transitions, their study in the laboratory has 

been difficult. Since 1974, a series of rocket-borne studies have been 

carried out in which the airglow intensity profiles are measured in 

conjunction with a direct determination of the oxygen atom 

concentration by means of the resonance fluorescence/absorption 

technique. The data base provided by the rocket measurements, high-

resolution ground-based spectroscopy, improved laboratory techniques 

and state-of-the-art theoretical calculations has already made it 

possible to improve our understanding of oxygen related airglow but a 

range of unresolved questions remains. This contribution is an attempt 

to summarize the status of knowledge concerning the excitation of 0 
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and 02 in the airglow and the aurora and to point out some of the 

problems of interpretation and measuring techniques still to be 

resolved. 
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SC HORIZONTAL VECTOR CHANGE AND ITS LOCAL-TIME AND SEASONAL 

DEPENDENCE AT TATUOCA - BRASIL 1957-1962 

by 

José Teotõnio Ferreira 

CNPq - ON - Observatório Magnético de Tatuoca 

Caixa Postal 469 

66000 - Belém - Pará 

ABSTRACT 

The SC-vector at the earth has same direction that of 

Dst(SC)-axis. Then, the deviation of SC-vector from the true north 

must be westward at early morning and eastward at afternoon first 

hours in December solstice». In the June solstice, must be the opposite 

- westward at the morning and eastward in the afternoon. Results from 

Kakioka show the seasonal dependence of the angular deviation of SC-

vector with the local time. The angular deviation of SC-vector is 

given by tan-1(H0AD/AH)+D, where Ho is the horizontal magnetic 

component, D is the magnetic declination, AD and AH are changes of 

declination and horizontal component at the time of SC. The results of 

Tatuoca Magnetic Observatory (Belém/Pará), show an apparent 

contradiction on this dependence. That contradiction desappears when 

we remember that Tatuoca is in the magnetic southern hemisphere, and 

the results present the local-time dependence with the season. 
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UM MÉTODO DE SÍNTESIS COMPARATIVA APLICADO 

A SERIES DE TIEMPO EN GEOMAGNETISMO 

Por 

Julio C. Gianibelli, Eduardo Suarez, Silvina Weisz, 

Iris R. Cabassi y Liliana Barrio 

Facultad de Ciências Astronômicas y Geofísicas, 

Universidad Nacional de La Plata, 

1900 La Plata, Prov. Bs. As., 

Rep. Argentina 

RESUMEN 

Las series de tiempo en Geomagnetismo presentan un 

comportamiento cuasi-periõdico de muy largo período denominado 

variación secular, a Ia que se le superponen variaciones de menor 

período como Ia undecenal, anual, semianual y diária y outros 

fenômenos transitórios cuyos períodos de recurrencia son de 27 dias. 

A esto se le suman procesos aleatórios y ruido. El análisis armônico 

convencional por medio de Ia Transformada Discreta de Fourier (DFT) 

permite determinar Ia amplitud y fase de Ias ondas cuyas frecuencias 

son fracciones dei período analizado, mientras que ei análisis 

espectral de Máxima Entropia (MESA) proporciona con precision las 

frecuencias pero no las amplitudes y fases presentes en las series de 

tiempo, las que se determinan por mínimos cuadrados. La longitud del 

filtro predictor de error en el MESA se obtlnene seleccionando el que 

mejor ajusta en la síntesis a Ia serie de tiempo con menor error medio 

cuadrátlco. Este método es apropiado para comparar Ia síntesis de Ia 

serie de tiempo analizada por DFT y MESA. Se utilizaron los promedios 

anuales de Ia componente Z dei Observatório Magnético de Pilar 

(Côrdoba, Rep. Argentina) entre los anos 1905 a 1974 inclusives. De 

esta comparaciôn se obtienen Ias verdaderas frecuencias que se 

relacionan con procesos-geomagnéticos y se determina ei ruido 

presente. Debido a que en ei análisis con DFT Ias frecuencias 
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observadas que intervienen en la síntesis de Ia serie original están 

vinculadas con la potência del espectro, aientras que con MESA dichas 

frecuencias se relacionan con la aaplitud calculada por mínimos 

cuadrados, existe una decision de compromise ai seleccionar Ias ondas 

que caracterizan fenômenos geofísicos reales. Como resultado de ello 

se tiene para ei período solar una onda de 12 anos y para ei lunar una 

de 18 anos, ambas con aatplitudes de llnT; esta última aparece ai usar 

MESA pero no en ei espectro de Ia D FT. 
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AJUSTE POLINOMICO PARA LA VARIACION SECULAR EN EL 

OBSERVATÓRIO GEOMAGNETICO DE PILAR (CORDOBA) 

Por 

Julio C. Gianibelli Y Eduardo Suarez 

Facultad de Ciências Astronômicas y Geofísicas, Universidad Nacional 

de La Plata, 1900 La Plata, 

Prov. Bs. As., Rep. Argentina 

RESUMEN 

Se analizaron los promedios anuales de Ias componentes H, D, 

Y, Z y F en ei período 1909-1974 con ajustes polinõmicos de grado 1 a 

9. Se determinaron los mejores ajustes por minimización de los 

resíduos médios cuadraticos. Para Ia componente H ei mejor ajuste fue 

um polinomio de grado 6 y para Ias restantes componentes de quinto 

grado. El pulso dei campo magnético registrado por un cambio en ei 

comportaminento de Ia variación secular es observado en Y, H y Z en 

forma clara. Los largos períodos que ei polinomlo representa están 

comprendidos en Ia banda entre 30 y 200 anos determinados por ei 

anállsis espectral de máxima entropia (MESA). El resíduo formado por 

Ia diferencia de Ia serie original y ei polinomio de ajuste posee 

frecuencias en la band? compreendida entre los 4 y 29 anos para todas 

Ias componentes. 
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VARIACION SECULAR Y COMPONENTES DE LARGO PERÍODO DEL CAMPO 

GEOMAGNÊTICO EN EL OBSERVATÓRIO LAS ACACIAS 

por 

Julio C. Gianibelli, Oscar Sidoti e 

Iris R. Cabassi 

Facultad de Ciências Astronômicas y Gecfísicas, 

Universidad Nacional de La Plata, 1900 

La Plata. Prov. Bs. As., 

Rep. Argentina 

ABSTRACT 

La variacion secular y su comportamiento en observatórios 

magnéticos de América del Sur está relacionada con la longitud de Ias 

series de tiempo disponibles. Uno de los observatórios más jovenes de 

Ia Republica Argentina es ei de Las Acacias (latitud = 35° 00'4S; 

longitud = 57° 41'4W). Kl intervalo de análisis de los elementos 

geomagnéticos H, D y Z se tomo entre los anos 1965 a 1987 ínclusives. 

Esta serie de datos fue compilada de Ias observaciones absolutas 

realizadas con los magnetómetros QHM 622 y 623 y BMZ 189, entre Ias 10 

y 16 horas de tiempo local, las que fueron controladas con un inductor 

terrestre y un magnetómetro de precesión protónica, y promediadas 

mensualmente. El modelo propuesto para Ia variación secular se basa en 

un ajuste polinómico más Ia sumatoria de componentes armónícas 

determinadas por una transformada discreta de Fourier (DFT), 

habiéndose filtrado previamente Ia serie de tiempo con un filtro 

gaussiano de 7 puntos, cuyos coeficientes se obtienen a partir de una 

aproximacion binomial de la gaussiana en variable contínua. Los 

resultados más interessantes en ei modelo de variación secular 

consistieron en un decrecimiento lineal para H y D y de segundo grado 

para Z. Las componentes de largo período que se agregan a Ia variación 

secular se corresponden con picos en ei espectro discreto a los 11.5, 

7.7, 4.6, 3.3, 2.6, 1.9, 1.4, 1.0, 0.8 y 0.5 anos. La modulación dei 
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ciclo solar en fase opuesta a la forma del número de manchas solares 

para ese período Ias verificaron Ias componentes H y D, pero no así Ia 

componente Z. La amplitud de Ia componente H para Ia onda solar (11.5 

anos) es de 10.2 nT con una fase de 54°1; ei ciclo solar presenta una 

fase para esta onda de 270° Io que indica un desfasaje de casi 220° 

que justifica ei comportamiento denominado de oposición de fase. Los 

aportes de Los sistemas de corrientes de Ia magnetopausa, anillo y de 

Ia ionôsfera en ei mediodía de tiempo local tienen características 

diferentes sobre ei comportamiento de Ia variacion anual y semianual 

en compariciôn con la faz nocturna en esta estación. Sobre esta serie 

de tiempo fue aplicado ei método de máxima entropia obteniêndose 

períodos similares a los descriptos. 
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MODULACIÔN SOLAR SOBRE LAS VARIACIONES 

GEOMAGNETICAS ANUAL Y SEMIANUAL 

by 

J.C. Gianibelli* y S.G. Weisz* 

*Facultad de Ciências Astronômicas y Geoffsicas 

UNLP Paseo dei Bosque s/n-(1900) 

La Plata - Argentina 

ABSTRACT 

El espectro del car magnético presents diferentes 

variaciones temporales Ias que pueden ser clasificadas en cuatro 

bandas: de corto período (hasta 12 horas) donde se encuentran, por 

ejemplo, períodos correspondientes a pulsaciones y bahias; de período 

mensual (entre 12 horas y un mes), por ejemplo variaciones diárias, 

tormentas, período de recurrencia de 27 dias etc; de medio y largo 

período para aquellas variaciones compreendidas entre un mes y once 

anos (variaciõn anual y semianual) y de muy largo periodo para 

aquellos fenômenos periódicos y transitórios donde se encuentra 

involucrada Ia variaciõn secular. Las variactiones anual y semianual 

son determinadas, en cada hora de tiempo local, a partir de series de 

tiempo formadas con valores horários promediados mensualmente de los 

elementos geomagnéticos. Existen numerosos trabajos prévios donde se 

han determinado estas variaciones en períodos nocturnos y diurnos, 

tanto para épocas de alta como de baja actividad solar. Se presenta 

ahora un estúdio de profundo detalle tomando los valores de Ias 

componentes geomagnéticas H, Z y D en ei Observatório de Pilar para 

los períodos 1943-1944, de baja actividade solar, y 1947-1948 de alta 

actividad solar. Se formaron para cada uno, 24 series de tiempo que 

fueron analizadas armonicamente para determinar Ia variaciõn anual 

(VA) y Ia variaciõn semianual (VSA). Los resultados presentan un 

marcado aumento de Ia amplitud de Ia componente H y en baja actividad, 

segun Ia hora local, obteniendo su máximo a Ias 13 Hs. con una 
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aaplitud de 9 nT y una fase de aproximadamente Oo; para alta actividad 

esta aaplitud crece a 17.5 nT aientras que Ia fase es taabiên de Oo; 

Ia VSA en baja actividad tiene un crecimiento siailar ai de Ia VA 

siendo su aãxiao a Ias 13 Hs, en caabio en alta actividad presenta un 

aarcado decreciaento en ese instante y un caabio de fase entre Ias 10 

y Ias 14 Hs de tieapo local (d* 8o a 350°). Características siailares 

se observan en D y Z. El estúdio realizado conduce a la conclusion de 

que los 4 sistemas de corrientes que estãn presentes en Ia cavidad 

magnetosférica tienen un comportaaiento coherente con la teoria 

equinoccial, permitiendo diagnosticar esta forma de analisis que Ias 

particularidades de caabio observadas en Ia componente Z, cercanas a 

Ias 9 Hs, corresponden a una zona de Ia magnetopausa donde el 

acoplamiento viento solar-magnetovaina-magnetopausa produce un caabio 

en la direccion del flujo particulado. 
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LA ASIHETRIA DIÁRIA DE LA TORHENTAS CEOMAGNETICAS, 

DOS MÉTODOS ANALÍTICOS 

Bruna Irene Grimberg y Otto Schneider 

C0N1CET, Facultad de Ciências Exactas y Naturales, Depto de Ciências 

Geológicas, Laboratório de Geofísica, Universidad de Buenos Aires. 

(1428) Buenos Aires. Argentina. 

RESÜMEN 

El campo de variacion de una tormenta geomagnetic- puede 

describirse com Ia superposición de una componente Dst con simetria 

longitudinal, y una contribuciõn DS dependiente dei ti empo locnl. El 

origen del primero está vinculado con procesos de In magnetnsfera, 

incluyendo Ia Corriente Anillo Ecuatorial, mientras que en ei segundo 

caso esta perturbación puede expresarse por un sistema equivalente de 

corrientes ionosférico-magnetosférico. El propósito de este trabajo 

es estudíar Ia morfoiogia de Ias tormentas de comienzo brusco en un 

observatório argentino representativo de una region de latitud media, 

y establscer las similitudes y discrepancias de dos métodos analíticos 

para ei estúdio de Ia asimetria dei campo DS. Se procesaron los datos 

correspondientes a tormentas de comienzo brusco para três ciclos 

solares: 1941-1951, 1963-1973, 1974-1984, registrados en ei 

Observatório de Pilar (lat. geomag.: 20 S, Long. Geomag.: 4 F.). Se 

procedio de acuerdo ai método dei Análisis de Fourier tomando como 

variable en primer término ai tiempo tormenta y luego ai tiempe local 

fijando un intervalo de Ia evoluciõn de Ia tormenta. En ambos casos 

se elimino previamente Ia variacion solar quieta subyacente (Sq) en 

forma individual para cada tormenta. De los resultados obtenídos se 

puede concluir que en latitudes médias Ia amplitud de Ia perturbación 

en Ia componente H es un order, de magnitnd mayor que en Ias otras dos 

(D y 7.): Dst(H) y Ds(H) revelan con nitidez los fenômenos que 

caracterizan a Ias tormentas geomagnéticas en estas latitudes. DS(H) 
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presenta una marcada onda de período cuasi-diario (algo menor que 2 

horas), con una fase que varia con el tierapo tormenta. En Ias tres 

componentes se verifica un decrecimento de Ia amplitud de Ia asimetria 

durante Ia tormenta. 
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UN MODELO PARA LA ASIMETRIA LONGITUDINAL DEL CAMPO 

DE LAS TORMENTAS GEOMAGNETICAS 

by 

Bruna Irene Grimberg y Otto Schneider 

CONICET, Facultad de Ciências Exactas y Naturales 

Laboratório de Geofísica, Depto de Ciências Geológicas 

Universidad de Buenos Aires 

(1428) Buenos Aires, Argentina 

RESUMEN 

El propósito de este trabajo es determinar los parâmetros de 

variación de Ia asimetría longitudinal DS para tormentas de comienzo 

brusco, y describir mediante un modelo genérico Ia evolución de Ia 

misma. Con el fin de verificar la validez del modelo se adoptaron 

para los parâmetros tentativamente valores compatibles con el orden de 

magnitud que resulta de analizar datos correspondientes a 254 

tormentas de comienzo brusco registrads en ei Observatório de Pilar 

(lat. geomag.: 20°S, long, geomag.: 4°E). Se realizo un análisis 

armõnico sobre Ia contribución Ds, que fue aislada de cada una de Ias 

tomentas, depuradas previamente en concepto de Sq (variación solar 

quieta). Los resultados obtenidos confirman esta perturbación varin 

periodicamente con el tiempo local y el tiempo tormenta; su amplitud 

presenta una dependência exponencial con el tiempo torments y una 

dependência lineal con la actividad geomagnética. La determinación de 

una relación funcional para DS con los parâmetros antes mencionados, 

permite conocer Ia evolución de asimetria en los ejes temporales 

(local y de tormenta), y contribuye a Ia discusión sobre el origen de 

esta perturbación en relación a un sistema de corrientes bidimencional 
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(corrlentes ionosfericas) 6 tridimensional (corrlentes ionosfericas y 

magnetosfêricas). El modelo facilita además an modo de visualizar Ia 

diferencia entre dos métodos distintos para representar Ia morfologia 

de Ias tormentas, a saber, según ei tiempo local õ ei tiempo tormenta. 



EFFECTS OF ELECTRICAL INHOMOGENETTIES ON SHORT 

PERIOD GEOMAGNETIC VARIATIONS 

by 

A.M. Osella 

Depto de Física, Fac. Cs. Exactas y Nacvales 

Universidad de Buenos Aires, Argentina 

ABSTRACT 

The dimensionality of geoelectric structures may be inferred 

from the analysis of geomagnetic variations. In particular, from the 

analysis of the distortions produced in the short period range of the 

spectra (T ~ 1-50 sec), lateral inhomogeneities in the upper layers 

of the earth may by detected. The study of these distortions may be 

made through the interpretation of the dependence of the impedance 

tensor (that relates the horizontal components of the electric and 

magnetic field) and the tipper (that relates the vertical and the 

horizontal components of the magnetic field) on position and 

frequency. In the present work, the effect due to a bidimensional 

structure on the geomagnetic variation is studied, for a sitn.ition 

that takes into account both a faulted basement and an intrusion of it 

in the sedimentary layer. To do so, the fields are developed in 

Fourier series the coefficients of these series being obtained through 

the solution of the Maxwell equations with the corresponding boundary 

conditions. The responses are given by the two uncoupled modes, TE 

(E// to the strike) and TM(H// to the strike). The approximations of 

the model are discussed and response curves are evaluated for some 

typical situations. 
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CORRELATIVE ANALYSES FOR GEOMAGNETIC INDICES, COSMIC-RAY 

INTENSITIES AND SUNSPOT NUMBERS RECORDED SINCE 1937 

by 

M. Storini1, 0. Borello Filisetti?, V. Mussino?, M. Parisi1 

1Raggi Cosmici - I.F.S.I. - C.N.R. 

Roma, Italy 

Dip. di Fisica, Politécnico di Torino 

Dip. di Fisica, Universitã La Sapienza 

Roma, Italy 

ABSTRACT 

The entry of galactic cosmic rays (CRs) into the heliosphere 

via preferential directions related to the orientation of the solar 

magnetic field is a standpoint in recent publications. It seems that 

during an Hale cycle the galactic CRs have easier access via:- the 

helioequatoriaJ lines for qA'O (northern hemisphere field in), - the 

heliomagnetic polar lines for qA 0 (northern hemisphere field out). 

As a consequence, the CR intensities should be well anticorrelated 

with the geomagnetic indexes during qA 0 periods while they should not 

show any significant correlation for semi-he Iiomagnetic cycles with 

qA^. A statistical study between CR intensities (ionization chamber 

and neutron monitor data), geomagnetic indices ( Kp, aa) and sunspot 

numbers from 1937 to 1986 years, on monthly and yearly basis, is in 

progress. Preliminary results show the weighty role played in the 

above features by the interplanetary physical conditions during 

periods where high-speed solar-wind streams coming from polar coronal 

holes are able to overtake the earth. 
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ON THE USE OF THE AZIMUTHS FOR MT INTERPRETATION 

by 

J.M. Travassos 

CNPq - Observatório Nacional 

Rio de Janeiro, RJ - Brasil 

ABSTRACT 

A 12 site MT profile traversing the Rocky Mountains Trench 

(RMT) near 53°N is used to illustrate a technique of interpreting 

qualitatively the first few kilometers. The data available covers the 

range 500Hz-100s. The usual single site MT analysis in the frequency 

domain is performed for the whole traverse. A careful analysis of the 

MT responses reveals that data suffer extensive 3D distortions. Such 

distortions do impose severe limitations for the interpretative work. 

It is usual to formulate "ad hoc" hypothesis in order to minimize the 

problem. The usual azimuths of rotation are used in this work to 

extract information from the data set which is completely hidden in 

the distorted sounding curves. 3D modelling results are used to 

provided insight to the interpretation. 
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MAGNETOTELLURIC INVESTIGATIONS AT INPE 

by 

N.B. Trivedi, A.L. Padilha, 

I. Vitorello and J.M. da Costa 

ABSTRACT 

Magnetotelluric (MT) technique based on the principles of 

electromagnetic induction can provide information on the distribution 

of electrical conductivity distribution in the crust and upper mantle 

of the earth. The department of Geophysics and Aeronomy (DGA) of INPE 

has conducted M.T. investigations in the NE region of Parana basin, 

Taubaté basin and at a Brazilian station viz. Comandante Ferraz in the 

Antarctic Peninsula. The equipment used is constructed at INPE and it 

operates normally in the frequency range 5Hz to 0.001Hz. The 

representative results of estimation of conductivity tensor as a 

function of frequency and depth are presented here. At the end a short 

description of our research plans is given. 
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GEOMAGNETIC MICROPULSATIONS AT COMANDANTE FERRAZ* 

by 

N.B. Trivedi, A.L. Padilha and J.M. da Costa 

Instituto de Pesquisas Espaciais - INPE 

Ministério da Ciência e Tecnologia - MCT 

São José dos Campos, SP, Brazil 

ABSTRACT 

Geomagnetic and geoelectric pulsations in the range from 10 

to 500 seconds are recorded at the Brazilian station Comandante 

Ferraz in the Antarctic peninsula. The characteristics of the PC3 and 

PC4 micropulsations are studied and discussed in terms of 

hydromagnetic waves generated at the sunward side of the eart's 

Magnetosphere. Besides, the same measurements are utilized to obtain a 

local conductivity profile of the earth's crust pnd upper mantle at 

the station region using principles of electromagnetic induction. 

•Convênio CIRM/INPE n« 9507 
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GEOMAGNETIC INVESTIGATIONS IN THE EQUATORIAL 

ELECTROJET REGION-NE BRAZIL 

by 

N.B. Trivedi, R.P. Kane, I. Vitorello, 

A.L. Padilha and J.M. da Costa 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos, SP, Brazil 

ABSTRACT 

The Department of Geophysics and Aeronomy (DGA) of INPE plans 

to record geomagnetic daily variations in H, D, and Z components, 

simultaneously at about 15 to 20 stations on a profile perpendicular 

to both the magnetic equator and strike direction of geologic 

structures of the region. The proposed profile lies roughly on a line 

joining Alcantara (2.31°S, 45.4°W, dip 4°), Teresina (5.06'S, 42.83°W, 

dip -3.so) and Valença do Piaui (8°S, 4l»W, dip 12°). The instruments 

chosen for the operation a low power fluxgate magnetometer and a 12 

bit precision digital data logger are already constructed in the 

laboratories of INPE. The prototypes are found satisfactory nnd it 

remains to construct more units before the period of its simultaneous 

operation in 1990. The project aims to study source fields of the 

equatorial electrojet (EE.J) in the ionosphere as well as the 

geoelectric structures present in the deep solid earth. Previous 

studies at INPE have indicated that equatorial electrojet (EE.I) 

currents in NE Brazil exhibit certain features different from those 

observed in Peru (Kane and Trivedi, 1980, 1982, 1985). The latitudinal 

distribution of EEJ and interaction of neutral winds with ionized 

winds moving across the varying direction of N-S horizontal 

geomagnetic field in NE Brazil need to be examined. Besides the 

profile starts in the São Luiz Craton in the north, runs across the 

53 



Parnaiba sedimentary basin and mobile belts related to Brasiliano 

Event (900-550 Ma) and terminates on Sao Francisco Craton in the 

south. Hence the information on geoelectric structures will be of 

interest. 
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THE SIGNATURE OF THE EQUATORIAL RING CURRENT IN THE GROUND LEVEL 

GEOMAGNETIC FIELD WITHIN THE SOUTHERN POLAR CAP 

by 

Maria Andrea Van Zele and Otto Schneider 

Consejo Nacional de Investigaciones Cientificas y Técnicas, and 

Facultad de Ciências Exactas y Naturales, 

Universidad de Buenos Aires, Argentina 

ABSTRACT 

Some 20Z of three-day sequences headed by a day of high 

geomagnetic activity show an exponential course of the Z field 

component at Vostok, which can be interpreted as the signature of the 

decaying post-perturbation equatorial ring-current, generally studied 

only in low and middle latitudes. At the South Pole, due to its lower 

geomagnetic latitude, the frequence of such cases is only about 1/5 of 

those seen at Vostok. The world-wide ring-current field can be 

separated in these exceptional cases from the regional ionospheric 

effects which normally mask them. The intensity B and decay rate k, 

as determined for each of the events under study, are consistent with 

the post-perturbation behaviour of low latitude parameters (H at 

Kakioka and Dst indices). A slight annual variation of these 

parameters is insinuated at Vostok, but no effect of the 

Interplanetary Magnetic Field on the post-perturbation within the 

southern polar cap could be found. 
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LA CORRIENTE ANILLO ECUATORIAL EN DIFERENTES CONDICIONES GEOMAGNÊTICAS 

DE TORMENTA, Y LA ENERGIA CINÉTICA DEL MOVIMIENTO DE DERIVA QUE LA 

PRODUCE 

Marfa Andrea Van Zele y Otto Schneider 

Consejo Nacional de Investigaciones Científicas y Técnicas, 

y Facultad de Ciências Exactas y Naturales, 

Universidad de Buenos Aires, Argentina 

RESUMEN 

La evoluciõn de tormentas geonagnêticas típicas de comienzo 

brusco, representativas de diferentes estados de perturbacion 

magnetosférica y geomagnética antes de su inicio y durante su 

trascurso, permite arribar a conclusiones acerca de Ia corriente 

anillo ecuatorial (cae) responsable de algunos de los rasgos 

morfológicos de Ias tormentas. En ei presente estúdio se analizan 

cuatro clases de entre 124 tormentas dei intervalo de 1957 a 1968, 

agrupadas según un decrecimiento sistemático, o no, de Ia actividad 

geomagnética durante la tormenta. El desarrollo de Ias tormentas a 1 

largo de sus primeras 72 horas es expresado mediante ei índice Dst que 

expresa en T ei efecto de Ia cae en Ia zona ecuatorial de Ia Tiera. 

Se adopta ei teorema de Sckopke, que vincula la expansion B(0) del 

campo em ei dipolo por efecto de la cae, con el valor ecuatorial B0(R) 

dei campo en Ia superfície terrestre en ausência de la cae, con la 

energia cinética total Ec de Ias partículas que constituyen la cae, y 

con la energia magnética E,,, dei campo dipolar en ei exterior de Ia 

Tierra. Adoptando, además, los valores realistas de EL, -1018j; BQ(R) 

- 30 T, y suponiendo, por último, que Ia parte inducida en ei interior 

de Ia Tierra es dei orden de 2/5 dei efecto producido sobre Dst por Ia 

causa externa, se puede deducir que durante Ia fase principal de Ia 

tormentas Ia energía cinética Ec es dei orden de 10 j. Con 
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suposiciones realistas acerca de la ganância y perdida de energia en 

Ia cae durante Ias fases inicial, principal y posterior de Ias 

toraentas se pueden establecer respuestas características diferentes 

en los 4 grupos considerados, y determinar los unaentos en que se debe 

suponer ei cese dei ingreso de nuevas partículas. 
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MODELO SEHIEMPIRICO PARA EL CALCULO DE LA 

FREQÜÊNCIA CRITICA DE LA REGION F SOBRE CONCEPCION 

by 

Manuel A. Arriagada1, Alberto J. Foppiano2, 

Nelson Saavedra 

1Universidad dei Biobío, Concepciôn, Chile 

Universidad de Concepciôn, Concepciôn, Chile 

3Universidad de Concepciôn, Concepciôn, Chile 

ABSTRACT 

Se analiza los valores de Ia freqüência crítica de la region 

F observados en Concepciôn (36 47'S; 73°02' 0) a cada hora del dia 

en ei período entre 1958 y 1985. Sobre esa base se propone um modelo 

semiempírico que permite calcular Ia frecuencia crítica mediana 

estacionai para cualquier hora del dia, estaciôn dei ano y niveles de 

actividaH solar bajo y alto. El modelo se fundamenta en un modelo de 

servomecanismo propuesto a fines de los anos 60, que ha cobrado 

vigência recientemente. El modelo propuesto supone que Ia 

concentración electrónlca máxima de contribuciones fotoquímica máxima 

depende de contribuciones fotoquímica, difusiva y de transporte, 

expresadas cuantitativamente de manera especialmente simple. Se 

compara los resultados dei modelo con la base observacional 

correspondiente y con los valores calculados mediante otro modelo 

actualmente en uso. 

58 



MAGNETIC ACTIVITY EFFECTS ON RANGE TYPE SPREAD-F AND VERTICAL 

PLASMA DRIFTS AT FORTALEZA AND HUANCAYO FROM 

IONOSONDE MEASUREMENTS 

by 

Inez S. Batista and M.A. Abdu 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos, SP, Brazil 

ABSTRACT 

Ionosonde measurements are used to study the effects of 

magnetic activity on spread-F and on the post-sunset enhancement 

(Vzmax) of the F-region vertical plasma drift at two longitudinally 

separated stations, Fortaleza and Huancayo, situated along the 

magnetic equator, in the American sector, during a period of high 

solar activity. The analysis is made for three different levels of 

magnetic activity. It is seen that, during the winter, Vzmax and the 

range spread F occurrence (RSFO) in the pre-midnight hours 

systematically increase with Kp at both locations. During the summer 

and equinoxes the RSFO decreases with magnetic activity in the pre-

midnight hours and increases in the post-midnight hours, the increase 

being generally more pronounced during very disturbed periods. Vzmax 

increases with magnetic activity at Huancayo and decreases at 

Fortaleza during the summer. During the equinoxes Vzmax deduced from 

ionosonde measurements shows almost no variation with magnetic 

activity although during individual months of the equinoctial period 

both increases and decreases are seen. During some months the 

variation in Vzmax for very high magnetic disturbances has opposite 

sense to that corresponding to moderate conditions. 
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LONG-TERM LASER RADAR OBSERVATION OF SPORADIC SODIUM LAYERS AT 

23PS: A CORRELATIVE AND STATISTICAL STUDY 

by 

Paulo P. Batista, Barclay R. Clemesha, 

-̂  Inez S. Batista, Dale M. Simonich 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos, SP, Brazil 

ABSTRACT 

A search is made of the mesospheric sodium data obtained at 

Sâo José dos Campos (23°S, 45°W) with a laser radar from 1975 to 

1987, in order to identify the appearance of sporadic sodium layers 

(SSL). In this search, 65 events have been identified. This 

corresponds to nearly 11% of the total of the observations. The 

average height of the peak is 95.1 km. Tht ratio of the maximum peak 

density to the normal layer density is normally 2.5 to 3.0, but values 

as high as 10 have been observed in the most outstanding cases. The 

events last from a few minutes to several hours, although durations of 

1-2 hours are more typical. The events occur more often during periods 

of large meteor showers, specifically, the largest number of events 

was observed in August when the number of meteoroids is larger. The 

diurnal variation shows a consistent increase in the number of 

observed peaks from 15:00 to midnight and remains almost constant from 

midnight to 6:00. The correlation between the occurrence of SSL and 

sporadic-E layers is confirmed. In 52 out of 54 days when sodium and 

ionosonde data are available there is an Es layer nearly coincident 

with the sodium cloud. Nevertheless, a more detailed analysis shows 

that for short-lived SSL the coincidence is good, but for long-lasting 

and broader SSL, the sodium enhancement is normally preceded by the 

occurrence of a substantial increase in f^Es and f^s and continue 
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even after the disappearance of Che Es layer. These results show that 

occurrence of SSL is a very complex phenomenon which can have more 

Chan one origin and Chat none of the proposed theories alone can 

explain all the observations. 
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A LEAST MEAN SQUARE METHOD TO RETRIEVE ROCKET-MEASURED AIRGLOW 

EMISSION PROFILE IN THE PRESENCE OF PRECESSION 

by 

Paulo P. Batista and Hisao Takahashi 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos, SP, Brazil 

ABSTRACT 

Precessional motion of the rocket modulates the photometer 

signal of the night sky emissions in two ways: the angular variation 

of the atmospheric emissions by the van Rhijn effect and the variation 

of the background sky signal by viewing different areas in the sky. 

These effects can be extracted exactly only by knowing the precise 

attitude of the rocket. When insufficient sensor data are available, 

indirect methods need to be used to determine approximately the 

attitude. Alternately, without knowing the attitude, a least mean 

square method can be applied to the signal to remove frequencies that 

are sub-multiples of the precessional frequency. Firstly, a linear 

trend plus a few harmonics of the precessional frequency are fitted to 

the signal originated above the emitting layer and this fitting 

function is substracted from the complete signal to remove the sky 

background modulation. Afterwards, a new sum of sinusoids is fitted to 

the part of the signal below the emission layer. This fitted signal is 

then used to retrieve a signal without precessional harmonics. This 

method was applied to retrieve the volume emission profile of 01 

(5577A) and 01 (6300A) from a rocket flight which took place in Natal 

(5.8° S, 35.2°W) on October 1986. 
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LOW LATITUDE F-REGION DYNAMICAL PROCESSES FROM 

ATOMIC OXYGEN NIGHTGLOW EMISSIONS 

by 

J.A. Bittencourt and Y. Sahai 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos, SP, Brazil 

ABSTRACT 

During recent years simultaneous observations of permitted 

and forbidden atomic oxygen airglow emissions have been used by 

several investigators to study nighttime dynamical processes in the 

low-latitude F-region ionospheric plasma. Simultaneous measurements of 

the emissions 01 135.6 nm, or 01 777.4 nm, and 01 630.0 nm, either 

from satellite or from ground-based instrumentation, can be used to 

infer the F-region peak electron density, nm(e), and height, hmF2. 

Results are presented showing the use of this remote sensing technique 

to study low-latitude ionospheric dynamical processes, including 

mapping of F-region plasma irregularities and transequatorial plasma 

bubbles, ionospheric effects due to thermospheric neutral winds and 

ionospheric response during magnetically disturbed conditions. 
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F-REGION BUBBLES: EFFECT OF VERTICAL PLASMA DRIFTS 

by 

E. Bonelli and R. T. Medeiros 

Departamento de Física, CCE, UFRN 

59072, Natal, RN, Brazil 

ABSTRACT 

We perform both linear and multilinear numerical simulations 

of the time evolution of bottomslde F-region plasma depletions. These 

depletions are shown to be strongly dependent on the vertical plasma 

drift, the latter being caused by a background zonal electric field. 

Upward drifts enhance the growth of the instabilities. The downward 

drift inhibits the growth of the instabilities, its effect being 

stronger at some specific heights, what may lead to the breaking of a 

bubble in to two parts. During magnetic storms, the nighttime 

vertical drifts may change from downwards to upwards. Including these 

reversals in the simulations, we have shown that during magnetic 

storms a dying bubble (due to the downward drift) may grow again. On 

the other hand, the simulations show that new bubbles cannot be born 

due to magnetic storms of the magnitude given in the literature. The 

implications of this in the Jpread-F theories is that the re-birth of 

Spread-F in the post-midnight hours may be due to old, instead of new 

bubbles. 
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THE RELATION BETWEEN AURORAS OBSERVED BELOW OR AT 

A. - 62 AND POLAR CORONAL HOLES AREA 
inv 

by 

S. Bravo y J. Otyaola 

Depto da Física Espacial 

Instituto de Geofísica, UNAM 

Ciudad Universitária, 04510 México D.F. 

ABSTRACT 

The relation between the annual number of auroras at 

invariant latitude & 62° during sunspot cycle 20 and the evolution of 

polar coronal holes area during the same period is analyzed. A 

significant positive correlation is found between these two parameters 

supporting the idea that auroras are better related to geomagnetic 

perturbations caused by corrotating interaction regions, associated 

with the low latitudes extension of polar coronal holes, than to other 

type of interplanetary perturbations originated in equatorial coronal 

holes. 
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LOW IONOSPHERE ELECTRON DENSITY PROFILES FOR THE ANTARCTIC 

AND SOUTH ATLANTIC GEOMAGNETIC ANOMALY REGIONS 

ASSOCIATED TO PCA EVENTS 

by 

Aracy M. da Costa, Lilian R. Piazza 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos, SP, Brazil 

ABSTRACT 

Very low frequency (VLF) phase and amplitude signals 

simultaneous received in Atibaia (23°11'S; 46° 33W) and Curitiba 

(25°35'S; 49°16'W) during the exceptionally intense proton-event that 

occurred on August 4, 1972, lead to unique electron-density profiles 

of the lower ionosphere obtained for the southern hemisphere. Maximum 

phase and amplitude deviations measured for VLF long-distance 

propagation path NWC (Australia) - Atibaia (SP) were analysed using 

characteristic parameters of VLF radio waves propagation through 

Earth-ionosphere waveguide. This peculiar propagation path has a total 

length of 14,600 km, crosses partially the South Atlantic Geomagnetic 

Anomaly and the Antarctic Continent, reaching a maximum geomagnetic 

latitude of 70°S. Comparing these experimental results to data 

available for similar propagation path in the northern hemiosphere and 

also to several transequatorlal propagation paths received 

simultaneously in Atibaia, it was possible to deduce three independent 

electron density profiles for different portions of propagation path, 

depending on the value of L (Mcllwain parameter) reached in the 

following cases: a) Anomaly Region: 1.15 < L < 2 (low latitude), 

b) Outer Radiation Belt: 2 < L < 4 (medium latitude), c) Antarctic 

region: L > 4 (ligh latitude?. The resulting profiles are presented 

together with profiles obtained using different techniques, and 

different propagation paths, for the same event and also for less 

intense events. 
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TIME DELAY AND TEMPORAL VARIABILITY OF FARADAY 

ELECTRON CONTENT OVER TUCUMAN 

by 

R.G. Ezquer, N. De Adler, J". Radicella 

M.M. de Acosta 

Universidad Nacional de Tucumân - Centro de 

Invéstigaciones Regionales de San Juan-Consejo 

Nacional de Investigaciones Cientificas Y Técnicas 

Argentina 

ABSTRACT 

Polarization rocation data recorded from the geostationary 

satellites ATS-3 and GOES-3 at Tucuman (26.9° S, 294.6°E), Argentine, 

have been used to do a detailed analysis of the temporal variability 

of Faraday Electron content (NF) near the maximum of the second 

highest cycle observations. Standard deviation shows day to day 

variability of NF. Comparison with other authors' conclusions confirms 

that any satellite ranging system requiring ionospheric time delay 

corrections in the near-equatorial region should not use the NF 

midlatitude standard deviation values to represent the variability of 

NF. 
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R.G. Ezquer, N. de Adler, S.M. Radicella 

Universidad Nacional de Tucumãn - Centro de 
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Argentina 

ABSTRACT 

Total electron content (TEC) aodels at low latitudes have 

been investigated making use of one high solar activity year of hourly 

Faraday rotation and ionospheric vertical sounding data taken at 

Tucuman (26,9°, 64° W). Results obtained from simple chapman or 

Chapman derived layer models and the slim, that take into account the 

equatorial anomaly of the F region, are discussed. It is found that 

both the simple approach or the more realistic slim are capable tc 

reproduce TEC values at predawn hours. However, both type of models 

tends to underestimate the TEC during daytime and early night hours, 

also in the case that measured values of the maximum electron density 

obtained from local ionograms are incorporated in the models. These 

results are discussed in terns of the equatorial anomaly dynamics. 
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SIMULTANEOUS OBSERVATIONS OF THE 01 5577 NM, NaD, 02 (0,1) AND 

OH (9,4) NIGHTGLOW EMISSIONS AT 23°S 

by 

Paulo R. Fagundes, H. Takahashi, 

Nelson R. Teixeira and 

Y. Sahai 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos, SP, Brazil 

ABSTRACT 

Simultaneous measurements of the 01 557.7 nm, NaD, 02 (0,1) 

and OH (9,4) nighglow emissions from the mesopause region have been 

carried out at Cachoeira Paulista (22.7°S, 45.0°W) since 1983. Both 

the 02 and OH measurements are used to study rotational temperature, 

T(02) and T(0H), respectively. All these emissions involve atomic 

oxygen and originate from a narrow region of about 15-20 km width 

centered on 90 km. Therefore observations of temporal intensity and 

rotational temperature variations provide an important remote sensing 

technique to study the mesospheric photochemistry and dynamics. A 

cross-correlation analysis between intensity variations of different 

emissions and rotational temperatures has been carried out and salient 

features from this analysis are presented and discussed in this paper. 
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STUDYING THE INTERACTION BETWEEN IONOSPHERE AND THERMOSPHERE IN 

POLAR REGIONS USING INCOHERENT SCATTER 

FACILITIES: THE CASE OF EISCAT 

by 

D. Figueroa, H. Kohl and R. Hernandez 

Max-Planck-Institut fur Aeronomie, 

Katlenburg-Lindau, FRG 

ABSTRACT 

Of all the incoherent scatter facilities, only EISCAT is a 

tristatic system: that is, it uses three antennas for the simultaneous 

estimation of the ionospheric parameters. EISCAT is in this way 

particularly appropriate for studies of ion convection velocities and 

anisotropy of ionic parameters in polar regions. The strong coupling 

between the ion and neutral gases in the high atmosphere of polar 

regions allows the use of incoherent facilities, which essentially 

measure "ionic" parameters, for the estimation of parameters of the 

neutral atmosphere. In this paper we use EISCAT-data for the 

calculation of thermospheric parameters in polar regions. Using 

combination of EISCAT-data as input and empirical models for some 

thermospheric quantities (UV-Radtation etc), we calculated parameters 

of the neutral gas in the middle thermosphere in the latitudes of 

EISCAT, by solving the coupled transport equations for the neutral and 

ion gases for the heights between 150 and 500 km and latitudes between 

66cN and 72 N. By numerically solving the energy equation of the ions 

and the momentum equation of the neutral gas we obtained the 

temperature and the horizontal velocity of the neutral gas. These 

temperatures and velocities, used in combination with the energy 

equation of the neutral gas, allowed us to estimate the vertical 

neutral gas velocity. In these calculations we used a new theory for 

the estimation of the collision transfer rates of energy and momentum 
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between neutral and ionized atonic oxygen. A comparison with the 

classical results is nade. The effect of possible anisotropics of the 

ionic velocities distributions on the interaction between the 

ionosphere and the thernosphere are also studied. 
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ROCKET MEASUREMENTS OF THE 01 557.7 NM AND 

02 (0,0) 761.9 NM EQUATORIAL EMISSIONS 

by 

Delano Gobbi, H. Takahashi, 

B.R. Clemesha and P.P. Batista 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos - SP, Brazil 

ABSTRACT 

Airglow emissions are originated from the atmospheric 

photochemical processes, whose principal excitation is due to the 

absorbed solar energy during the daytime. However, at night, the 

source of photochemical excitation is removed, yet the existence of 

the nightglow shows that excited species persist. The subject of this 

work is to show the observed airglow profiles measured by two 

photometers on board a sounding rocket, Sonda III, launched in Natal 

(5.8°S, 35.2^) on December 11, 1985, at 23:30 GMT (20:30 local time). 

The atomic oxygen 01 557.7nm, green line, and 0y(b > K
+ - xV ~) (0,0) 

Atmospheric Band have been measured. Both emissions come from 80 to 

120 km altitudes. Taking in consideration of recent model calculation 

and using the present observed profiles numerical density of atomic 

oxygen are calculated. This is the first simultaneous measurement of 

the two emissions in the equatorial region. 
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IONOSPHERIC ELECTRON TEMPERATURE ROCKET MEASUREMENTS WITH 

LANGMUIR PROBE OVER NATAL, BRAZIL, IN 1985 

by 

Ivan J. Kantor, Polinaya Muralikrishna, Mangalatayil A. Abdu 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos-SP, Brazil 

ABSTRACT 

A SONDA III rocket was launched from Natal on 11 December 

1985, at 2O30LT, carrying a Langmuir probe that measured the kinetic 

electron temperature of the E and F equatorial ionospheric region over 

Natal, Brazil. The electron temperature was determinated through the 

derivative of the current versus voltage characteristics of the 

Langmuir probe and through the floating potential value, giving 

compatible results, on the altitude range between 300 and 524 Km. 

Measurements seem to yield higher values than IRT model. The 

divergence is discussed. 
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COMPLEX ROCKET-SATELLITE EXPERIMENT WITH PLASMA INJECTION 

IN MAGNETIC ANOMALY REGION 

by 

Korobeinikov V.G., Oraevsky V.N., Ruzhin Yu.Ya., Skomarovsky V.S., 

Tchimirev V.M., Namazov C.A.«Pokhunkov A.A., Nesmeyanov V.I. 

IZMIRAN, USSR, Moscow, 142092 

ABSTRACT 

To investigate dynamics of plasma jet in ionosphere and its 

influence on the ionospheric plasmas in August 1987 in the region of 

Brazilian magnetic anomaly (L - 1.25) were perfomed two rocket 

experiments "Kombi-P" with plasma jet injection at the height of 100 • 

240 km. The launching time of the rocket was determined so that plasma 

injection was at the time when satellite "IONOSOND-E" passed as closer 

as possible to the region of injection. At one experiment the 

satellite passed the magnetic tube of injection at the distance about 

100 : 150 km. Caesium plasma jet was produced during -' 300 sec by 

electric plasma injector separeted from the payload at ascending part 

of the rocket trajectory. The injection of the cone-like jet was in 

the direction of the payload, containing diagnostic complex, at the 

angle of 45° to the geomagnetic line. By diagnostics instruments on 

board of the rocket and satellite were registered energetic particle 

fluxes and plasma wave activities stimulated by artificial injection. 

So when the satellite passed by the injection geomagnetic tube the 

amplitude of 140 Hz augmented to 2.5 mkV/m/Hz. At this time electric 

and magnetic components are modulated by the injection frequency 

(-0.17 : 0.2 Hz). The most distinctly it can be seen on 140 and 400 Hz 

magnetic and electric components and 4650 Hz magnetic component. 
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by 
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São José dos Campos, SP, Brazil 
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ABSTRACT 

Effects produced in the lower ionosphere by fifty magnetic 

storms were analysed from 1976 to 1987, using VLF propagation path -

Argentina (43"S; 65°W)/Atibaia (23°S; 46°W). Comparison between 

frequencies of 13.6 kHz and 10.2 kHz showed well-defined propagation 

characteristics. Differences in electron density and ionization time 

for each region will be shown. Some storm effects occurred in 1981 were 

also analysed by means of a VLF/LF (20-60 kHz) oblique ionosonde 

operated by CTA/IAE, with the transmitter located in Paula Freitas 

(26°S; 5I(*W) and the receiver in Gaspar (26°S; 48°W). The results 

confirmed the increase of electron density in about 08-48 hours after 

the sc (sudden commencement) onset, and lasting from one to several 

days. On the other hand, some magnetic storms have shown a decrease in 

the electron density near the sc, effect not yet observed in this 

region. 
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by 
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ABSTRACT 

A detailed analysis of the transport equations of the coupled 

ionosphere-atmosphere system in the equatorial F region has revealed 

the necessity to revise the boundary conditions at the E-F region 

boundary, taking into account explicitly the existence of transverse 

electric currents, not considered in previous theories of the dynamics 

of that region. A new theory based on this possibility predicts not 

only neutral and ionic velocities in good agreement with observational 

value», but also the existence of a previously unknown current svstem, 

consisting of two current vortices located symmetrically about the dip 

equator at F region heights, with a strong transverse component, which 

was observed in situ with the Nagsat satellite. In the present work, 

we review the theory of equatorial F region electrodynamics, leading 

to that model, and the results summarized above. 
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by 
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São José dos Campos, SP, Brazil 

ABSTRACT 

Two 30 MHz riometers with Yagi-Uda antenna type, pointing one 

to the zenith (vertical) and the other to the south, inclined with 50 

of elevation angle, were operated during December 27, 1987 through 

March 8, 1988 at the brazilian Antarctic station Comandante Ferraz 

(52°S mag. latitude, L = 2.19). Some distinct absorption events of few 

hours duration, typical of energetic electron precipitation from 

magnetospheric origin, were observed. Most of events did not correspond 

to high Kp values, which are widely accepted as indicators of 

geomagnetic activity. The observed sideral diurnal variation of the 

cosmic noise during quiet periods was fairly coincident with that 

expected from published sky maps of the Fame frequency for the case of 

the vertical antenna. Comparison of individual observed on the 

antennas suggests enhanced equatorward extension of auroral region 

absorption on the oblique antenna. 
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THE TOTAL ATMOSPHERIC OZONE CONTENT 

by 
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ABSTRACT 

The inset time of VI,I phase change indicates the start of the 

electron production in the D-layer of the ionosphere. On the other 

hand the atmospheric ozone layer shields the solar UV radiation which 

is known to he an important ionization source in the formation of the 

D-layer. In this paper the onset time of VLF phase changes at sunrise 

in conjunction with total ozone content in the atmosphere is studied. 

The VLF signal is transmitted fro*. Golfo Nuevo, Argentina (43°S, 65°W) 

and received at Atihaia, SP (23°S, 46°W). The ozone data correspond to 

observations perfomed through two Dobson spectrophotometers installed 

in Cachoeira Paulista, SP (22°S, 45°W) and Natal, RN (4°S, 36°W). The 

data used correspond to the interval 1977-1980. In the analysis 

calculations of the sunrise times at D-layer heights, for various ozone 

shielding heights, have been performed and subtracted from the onset 

times of phase changes to allow only for fluctuation. These 

fluctuations have been compared to those of the ozone data and 

interesting correlation with Cachoeira Paulista data were found and 

none with data from Natal. Implications of the results are discussed. 
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ABSTRACT 

On 11th December 1985, at 2030 Hrs. LST, a SONDA III rocket 

carrying among other experiments on board, a swept potential Langmuir 

Probe and a High Frequency Capacitance Probe, was launched from the 

Centro de Lançamento da Barreira do Inferno (CLBI) in Natal-RN, 

Brazil. The principal objective of the experiments was to study in 

detail the characteristic features of ionospheric plasma depletions 

known as plasma bubbles, associated with the phenomenon of low 

latitude Spread-F. The rocket reached an apogee of about 524 km and in 

fact passed through at least a couple of large plasma bubbles centered 

in the altitude regions of about 370 Km and 420 Km, with vertical 

scale sizes in the range of 30-40 kms. The general eastward (azimuth 

74.4") trajectory of the rocket enabled the approximate estimation of 

the minimum east-west scale size of the plasma bubbles. The Langmuir 

Probe made continuou:? measurement of the height variations in the 

electron density, electron temperature and the spectral distribution 

of plasma density irregularities. The absolute determination of the 

electron density and its height profile could be made from the High 

Frequency Capacitance probe measurements. Physical characteristics of 

the plasma parameters like electron temperature and the nature of 

electron density irregularities inside the plasma bubbles were seen to 

be different from those outside the bubbles. Physical implications of 

these differences in our present day knowledge of the plasma bubbles, 

are discussed here. 
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by 
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ABSTRACT 

External contributions to the geomagnetic field variation at 

an equatorial station on a magnetically quiet day is known to arise 

from the overhead currents flowing in the E and F regions of the 

ionosphere, the main source being the equatorial electrojet. Radar 

observations from Jicamarca, Peru and Thumba, India of the overage 

east-west drift velocity of electrons in the height range of 95-110km, 

that is a measure of the mean electrojet currents and measurements at 

Huancayo and Trivandrum, stations near Jicamarca and Thumba 

respectively, of the horizontal component of the geomagnetic field» 

that is a measure of the integrated overhead currents are used to 

estimate the strength of the distributed currents above the electrojet 

regions over the South American and Indian subcontinents respectively. 

A comparative study of the strength of the distributed currents thus 

estimated over the two subcontinents shows thr following: 

(i) Strength of the distributed currents over Jicamarca is more 

during the forenoon hours than in the afternoon hours. The 

forenoon afternoon asymmetry thongh exists at Thumba, is less 

pronounced. 

(11) The distributed currents above the equatorial P-reglon generally 

exhibit a seasonal vaiiation at both Jicamarca and Thumba. 

(iii) Geomagnetic declination, seems to be one of the main factors 

responsible for the forenoon afternoon asymmetry in the 

relative strength of the distributed currents and its seasonal 

variation. 
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CURRENT INTENSITY DURING THE SOLSTICES 

by 
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ABSTRACT 

A detailed study of the POGO data, acquired in the winter and 

summer seasons all over the easth, has elucidated the relationship 

between the width and current intensity of EEJ. By employing 

regression and correlation analysis, to these data, we find, (a) that 

EEJ appears to be wider in the morning hours (b) narrower around local 

noon when it is most intense and (c) broader again in the afternoon 

and evening hours when its is decaying, indicating that the width and 

intensity are inversely correlated in such a manner that constriction 

in the width occurs whenever the current is highly intense. It is 

suggested that the inverse relationship could arise from differences 

in conductivities at various local times, wind and pinch effects, 

among other factors. 
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(EEJ) AT DIFFERENT SEASONS 

by 
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ABSTRACT 

The enoraous magnetic field data of EEJ obtained in aore than 

2000 transversals of the dip equator, were analysed using a new 

procedure analogous to finding the overhead equivalent of Sq current 

systea. The analyses at different season reveal the bunching or 

constriction of current streaalines along an (cast-west) axis of 

aaxiaua conductivity (dip equator) and along the (north-south) axis of 

noon tiae aeridian of longitude with aaxiaua current intensity; return 

current streaalines before the Sq foci, consistent with the results 

froa soae Meridional and wind aodels of equatorial electrojet. There 

are also indications of soae seasonal peculiarities in agreeaent with 

known seasonal trends of EEJ. The possible implications of these 

features are finally discussed. 
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by 
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ABSTRACT 

The unprecedented data of EEJ from POGO Satellites and from 

about nineteen profiles of current density versus altitude obtained 

from rocket flights, were applied to a meridional model of electrojet, 

and its average parameters were in turn used to construct the various 

horizontal and vertical profiles through EEJ. These show very 

interesting configurations in conformity with some observational and 

theoretical evidences. These features, and agreement with other 

models and possible implications are also discussed. 
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ABSTRACT 

Irrite total electron content (TEC) variations have been 

observed over Cachoeiri Paulista (geogr. 22.«°S, 45°W, dip - 28°S) 

during the magnetic storm that iniciated on February 7, 1*86. More 

specifically, large TEC increases over average quiet-day (Feb 1 to 5. 

I9S6) TEC values «ere registered. Intense TEC fluctuations, possibly 

associated with gravity wave occurrence and with period of oscillation 

of the order of two hours, were observed during the tine interval of 

I200I.T to I800LT on February 8. The tomogram parameter f0F; are also 

analy»eri. The former is seen to increase during the first and second 

days, which coincided with the days of the storm main phase and to 

decrease on the third and fourth days which corresponded to the storm 

recovered period. The ionosphere over Cachoeira Paulista appeared to 

return to its undisturbed condition on February II, that is, the fifth 

day, in spite of the fact that the D index remained negative up to 

the end of the month. A model analysis of the behavior of the f0F, and 

fRF is given. 
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AssntAirr 

We present the results obtained on long distance very low 

frequency (VLF) radio propagation signals simultaneously received at 

the Brazilian Antarctic Station Comandante Ferraz (62°b5'S; S»o10'W) 

and at Itapetinga Radio Observatory, São Paulo, Brazil (2)°H'S; 

*6"J3'W) during the period from February 1986 to March 1987, when all 

transmissions were tracked at all frequencies in the VLF range (OMECA-

CUH}. During this period, signals of frequency 11.6 kHz were 

continuously recorded for the propagation paths Argentina-Sao Paulo 

and Argentina-Ferras (King George Island), the study of seasonal 

variation of the lower ionosphere as well as the determination of the 

reflection height (Ah) variation and the behaviour of the conductivity 

gradient (a), parameters necessary to the construction of diurnal D-

region electron density models. At 10.2 kHz, it was found a nighttime 

reference height of 85 km and a diurnal reference height of 65 km, 

with a nocturnal conductivity gradient 3„ - 0.8 km and diurnal &f) * 

O.J kar1. At 13.6 kHz the corresponding reference heights were 81 km 

and 67 km, with <*M - 0.5 km'1 and *D » 0.3 km" , respectively. The 

reception of these signals on different paths propagating in and 

outside the South Atlantic Geomagnetic Anomaly allows on* to study the 

influence of this region on the effects analysed. 
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by 
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ABSTRACT 

Simultaneous E-W scanning photometric measurements of the 01 

630 ran night airglow have been performed at north and at south of the 

Brazilian low latitude (dip » 28°) station Cachoeira Paulista (CP.). 

Those scannings were performed within planes inclined 30° north and 

30° south of C.P. zenith. The measurements carried out during 5 days 

covering the equinoctial summer period of 1988, show evidence of 

marked latitudinal gradient in the bubble zonal velocities, the 

velocities decreasing polewards. This work introduces and discusses 

the results cited above in the context of the low latitude ionosphere 

dynamics. 
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ABSTRACT 

Five nights of incoherent scatter measurements performed at 

the Arecibo Observatory in July 1986 present large downward fluxes of 

hidrogen ions into the ionospheric F-region and large hydrogen ion 

concentrations in the ionospheric F-region, the latter feature being 

markedly high in the bottomside F-region. Those data are here 

introduced and analysed in the light of the local ionosphere dynamics 

and low solar activity (solar minimum) condition. 
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by 
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ABSTRACT 

t The poleward velocities of ionospheric plasma bubble 

footprints from 9 nights of scanning airglow (A=630nm) 

measurements over Cachoeira Paulista (dip = 28°S) are introduced and 

analysed. Those experiments were carried out in October 1978 and 

December 1978, during the postsunset period. They have been selected 

from a set of experiments for their notable plasma bubbles (or 

depletions) signatures on the meridional profiles of the 630 nm 

airglow intensity. The velocities reported here correspond to those of 

the airglow minima. They are seen to decrease southwards. The average 

observed velocity at north were 304 ms""1 > 8ms"1 and 246 ms"1 ' 53 

ms""1, respectively. The velocity overhead Cachoeira Paulista (C.P.) 

turned out to be about 315 ms"1, as derived from the time derivative 

of the least square fitted path. Such a velocity maximum at 28° dip is 

consistent with recent AE-E satellite in-situ measurements reported by 

Hamson and Bamgboye (1984). During the occurrence of the plasma bubble 

events the airglow amplitude underwent remarkable fluctuations whose 

main feature is the fluctuation amplitude decreasing polewards. Such a 

feature seems to be due to the fact that the airglow intensity 

fluctuations are associated with field aligned irregularities. A 

discussion based on the current knowledge of the low latitude 

electrodynamics is introduced* 
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by 
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ABSTRACT 

Absorption of High and Medium frequency radio waves during 

some geomagnetic storms is studied for the epoch of minimum solar 

activity in the South Atlantic Geomagnetic Anomaly Region (SAGAR) and 

compared with geomagnetic effects on absorption at relatively higher 

solar activity. It is observed that the absorption generally follows 

the Kp index and the medium frequency radio waves undergo larger 

absorption compared to high frequency waves due to nigh energy 

electron precipitation to D region heights during night time. 
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THERMOSPHERIC MODELS: A SHORT REVIEW 

by 
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ABSTRACT 

In this short review, thermospheric models are briefly 

discussed concerning their completeness. A discussion is carried out 

on the basis of the first order Navier-Stokes equations. It is 

concluded that empirical models are reliable references for the 

steady-state behavior of the thermosphere. The three dimensional time 

dependent models still need some work before they reach their final 

stage. 
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by 
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ABSTRACT 

In order to do a complete interpretation of the molecular and 

atomic spectra observed in planetary atmospheres, additional theorical 

and experimental studies of their constituents have to be done, to 

know with more precision line or band intensities and excitation 

energies. The argon atom, detected in Mars'atmosphere (16Z of 

abundance) and Venus'(less than 1%) was studied through electron 

impact technique at 1 keV incident energy, in the vacuum ultraviolet 

excitation region (VUV), Relative differencial cross-sections were 

determined, in the angles of scattering from 1 to 5 degress, for the 

transitions 3pf' - 3ps (4s, 4s'), These values, normalized to an 

absolute elastic differencial cross-section value, were converted to 

generalized oscillator strenghts (GOF) and compared to values 

calculated by Glauber and Born approximations. The electron impact 

spectrometer used in this work has an electron gun perpendicular to a 

neutral gas beam and an electron velocities analizer type Mollenstedt 

within a vacuum chamber. The energy resolution of this apparatus was 

0,6 eV, The authors thank to FINEP, MEC and CNPq for the financial 

support* 
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RESUMO 

Pretende-se através desse trabalho fazer uma avaliação da 

natureza dos sistemas de precipitação que ocorrem na região do semi-

árido brasileiro, a partir de uma série de registros de observações de 

ecos feitos pelo radar de Petrolina (PE) durante a estação chuvosa de 

1985. A análise dos tipos de ecos em termos de suas intensidades e 

dimensões, indicam que apesar da importância de fatores locais, a 

quantidade de chuva bem acima da normal para o ano de 1985 esteve 

associada a mudanças de circulação atmosférica de grande escala. Os 

primeiros resultados indicam que os maiores eventos de chuva ocorreram 

em dias cujos registros apresentam grandes ecos com núcleos intensos e 

profundidade superior a 12km. 
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by 
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ABSTRACT 

0 ozônio (0 ) e o monóxido de carbon-• (CO) são medidos 

rotineiramente a aproximadamente Im de altura do solo, em Cuiabá 

(15.6°S, 56.1°W) e Natal (5.5°S, 35°W) Natal é ventilada 

permanentemente pela brisa marítima, não poluída, e tem concentrações 

médias anuais de 0, e CO respectivamente de 16ppb e 94ppb. Cuiabá por 

sua vez, encontra-se em pleno cerrado brasileiro e, nesta região, as 

estações chuvosa (dezembro, janeiro e fevereiro) e seca (5 meses, de 

maio a setembro), são bem definidas. Durante esta última são 

realizadas as queimadas, para renovação de pasto ou replantio, que 

afetam diretamente a Química da Atmosfera, passando as concentrações 

médias de 03 e CO, respectivamente na estação chuvosa e seca, do 15 

para 34 ppb (0}) e de 150 para 238ppb (CO). A partir da taxa de 

emissão de CO das queimadas de cana de açúcar (Q « 33,3 kg/s) estimou-

se que para o cerrado este parâmetro é dez vez menor, isto é 33 kg/s. 

Calcula-se que a área de uma queimada equivalente realizada nas 

imediações do local de amostragem, para uma concentração medida de CO 

de 5300 ppb, é de 1,2 x 10" hectares (120 km2). 
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ABSTRACT 

We analyse measurements of cosmic rays observed from ground 

to the stratosphere, using four balloons flights performed near 

Campinas, SP, and in South Atlantic, Africa, in the same latitude of 

23 S. During these flights we had no magnetic disturbances and no 

precipitations of electrons or protons were observed in the 

stratosphere near Campinas, i.e., inside the South Atlantic magnetic 

anomaly. 
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by 
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RESUMO 

Três modelos matemáticos de forma de balões do tipo natural 

foram desenvolvidos, utilizando equações propostas por Smalleyl 

(AFCRL-65). Testes de laboratório, da resistência de filmes de 

polietileno e poliester de espessuras compreendidas entre 30 â 10 

micra, â temperaturas de -90°C, indicaram a boa performance desse 

material, para construção de balões estratosféricos. A selagem dos 

filmes com máquinas a teflon aquecidos e com ultrasom indicaram a 

possibilidade de usar essa técnica para construção de grandes balões 

estratosféricos. Resultados dos vÕos testes realizados desde outubro 

de 1987 até outubro de 1988 serão apresentados. 
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ABSTRACT 

The effects of auon induced fission on geological dating of 

Materials by the fission track method is evaluated in the case of 

Muscovite samples. It is found that longest ages might be 

significantly affected. 

96 



REFRAÇAO ATMOSFÉRICA DO ZEMTE AO HORIZONTE 

Por 

Adir H. Uiir1 • Antonio S. de Castro7 

'instituto de Física, Universidade Federal do S* 

Rio de Janeiro, RJ, Brasil, 'Faculdade de 

Engenharia de Guaratingiietá, Universidade 

Estadual Paulista, Cuaratinguetá. SP, Brasil 

RESUMO 

Investigamos o efeito da refraçao atmosférica na de 

determinação da posição aparente de um astro ou de um satélite 

artificial da Terra. Determinamos analiticamente uma expressão 

aproximada para o cálculo da refraçao atmosférica em função do ângulo 

zenltal referente à posição aparente do astro ou do satélite. A 

fórmula deduzida neste trabalho é válida para qualquer valor do ângulo 

zenltal (desde zero até 90°, no horizonte). Os valores mediante 

aplicação desta fórmula concordam satisfatoriamente com resultados 

semelhantes que já existem na Literatura (obtidos por outros métodos). 

Verificamos que os resultados analíticos baseados no método 

desenvolvido neste trabalho concordam razoavelmente com os resultados 

decorrentes dos cálculos feitos no computador mediante aplicação de 

métodos usuais para a integração numérica. Mostramos que a fórmula 

aproximada obtida é particularmente adequada para a determinação da 

refraçao decorrente da incidência de ondas eletromagnéticas nas 

vizinhanças do horizonte astronômico. Discutimos a influência da 

temperatura sobre variações da refraçao atmosférica em função do 

ângulo zenital. Estimamos alguns valores para as flutuações máximas da 

refraçao atmosférica quando a direção de incidência da onda 

eletromagnética é ortogonal â direção do gradiente de temperatura. 
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RADOK MEASUREMENTS IK THE AMAZON REGION 

(CTE-ABLE2B, APRIL-MAY, 1987) 

Daniel Jean Roger Nordeaann, Enio Bueno Pereira 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos, SP, Brazil 

ABSTRACT 

Radon 222 was Measured in the Amazon Basin troposphere during 

the wet season (April-May 1987) within the GTE/ABLE 2B Experiment 

(Global Tropospheric Experiment - Amazon Boundary Layer Experiment 2B, 

collaboration between NASA/USA and INPE/BRAZIL). An airborne radon 

meter using 218Po electrostatic precipitation and alpha-ray 

spectrometry performed continuous measurements during the flijhts of 

the NASA Electra Aircraft #429. All radon concentrations were found to 

be very low ( 17 pCi/m ) in regard to the current values found in the 

literature for other continental regions of the world. Vertical radon 

concentration profiles up to 4 km were obtained in the central 

Brazilian Amazon Basin. These profiles showed only a small decrease 

with height, which is consistent with the strong vertical mixing 

processes operating during the wet season. Between Belém and Manaus, 

the radon distribution at two different altitudes have shown several 

different patterns related to the horizontal and vertical movements of 

masses of air and to the meteorological situation during the mission 

and the preceding days. 
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PRELIMINARY RESULTS OF RECENT CENTIMETRE WAVELENGTH 

RADIO OBSERVATION OF MERCURY, VENUS, 

MARS, JUPITER AND SATURN 

by 

E. Scalise Jr. and L.J. del Ciampo 

INPE- São José dos Campos, SP 

ABSTRACT 

During the last thiity years systematic observations of solar 

system planets like Venus, Mars, Jupiter and Saturn have been 

undertaken in several wavelengths of the electromagnetic spectra, in 

particular in the radio range. The results obtained are of great 

importance for radio astronomers since these planets are used as 

primary calibrators for the radio telescopes. The radio emission from 

these planets at wavelenghts smaller than 10 centimetres presents some 

fluctuations in the temperature whose origin are still uncertain. Lang 

(1981) have suggested that the brightness temperature of the inner 

planets and the Moon presents some fluctuations that are function of 

the phase angle of the planet. The results obtained for Venus by 

Janssen and Klein (1981) at the wavelength of 1.35 cm, does not show 

clear evidences for changes in the temperature of the planet 

associated with the phase. Their results were not conclusive at all 

and up to now no further observations of the inner planets were 

carried out trying to determine the real influence of the phase of the 

planet to their final temperature. During 1988, the positions of the 

planets Mercury, Venus and Mars become very favorable for radio 

observations - they will be relatively closer to the Earth in the 

preceedings years and also they will present large phase angle changes 

along the year. This exceptional orbital configuration inspired us to 

program an extensive series of planetary observations with the scor° 

of finding out or not any fluctuation in the measured temperature. 

This program utilized the 13.7m antenna of the Itapetinga Radio 
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Observatory (LAR). The observations were carried out at 1.35 cm and 

0.7 cm. In this work we present the preliminary results of the 

observations of these planets and the clear evidences to associate the 

changes in the Venus brightness temperature with its phase. 
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SHORT PERIOD VARIATION OF COSMIC RAY INTENSITY 

OBSERVED IN THE STRATOSPHERE 

by 

Ngan A. Bui Van1, I.M. Martin1, A. Turtelli Hr.1 , 

Yu. I. Stozhkov2, V.V. Sibikin2, M.I. Fradkin2 

Unicamp, Instituto de Física, Depto de Raios Cósmicos 

C P . 6165, 13081 - Campinas, SP-Brazil 

P.N. Lebedev Physical Institute 

53 Leninsky Prospect, Moscow, URSS 

ABSTRACT 

To investigate the variation of the cosmic ray intensity in 

the earth atmosphere, stratospheric balloon soundings are performed 

weekly at Campinas (Brazil). During the flight of May 20*''(1988) 

short period variations were detected. Their analysis shows periods 

of 2.5 minutes with 99,6% level of significance, occured in the 

atmospheric pressure interval 173-23 g/cm'. Apparently these 

oscillations are not correlated with magnetic field recorded on the 

ground, suggesting their atmospheric origin. The hypothesis that 

short disturbances of the electric field in the atmosphere are 

responsible for these oscillations is mentioned. However at high 

altitude it is difficult to explain the production mechanisms of these 

disturbances. This phenomenon seems not to be connected with the 

solar activity. 
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OBSERVATIONS OF HIGH-ENERGY ELECTRONS IN THE STRATOSPHERE 

by 

N.A. Bui Van1, I.M. Martin1, A. Turtelli Jr.1, 

Yu. I. Stoshkov2, M.I. Fradkin2 

1Unicamp, Instituto de Física, Depto. de Raios Cósmicos 

C P . 6165, 13081 - Campinas - SP 

?P.N. Lebedev Physical Institute 

53 Leninsky Prospect, Moscow, URSS 

ABSTRACT 

To investigate the variation of the flux of cosmic radiation 

in the vicinity of the earth, stratospheric balloon soundings are 

performed weekly at Campinas (Brazil). During some sounding, 

enhancements of the counting rates are detected. In this paper data 

from these excesses as well as their analysis are shown. The integral 

flux, estimated from extrapolation of these data to the top of the 

atmosphere, is in good agreement with satellite measurements and seems 

to indicate that possibly high energy electrons are injected from the 

lower boundary of the radiation belt into the stratosphere. 
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STUDY ON ATMOSPHERIC SPECTROSCOPY 

by 

Gabriel J. Vâsquez 

Instituto de Física 

Universidad Nacional Autônoma de México 

Laboratório de Cuernavaca 

Ap-139 B, 62191 Cuernavaca, Morelos 

Mexico 

ABSTRACT 

Atmospheric spectroscopy yields valuable information on the 

composition of the atmosphere. This information is embodied in the 

lines of atmospheric spectra which are generally recorded either by 

remote sensing (e.g. Dobson Spectrometer, LIDAR), or in situ by 

employing balloons, aircrafts, rockets, satellites, etc., carrying 

spectroscopic equipment. In order to extract the information the high 

resolution atmospheric spectra should be matched with the laboratory 

spectra of the various atmospheric gases; a few, suitable lines or 

bands are selected and analyzed in detail. The location of the lines 

(wavelengths or frequencies) enable a qualitative and the intensities 

a quantitative analysis. In addition, the profiles of the lines 

(lorenzian or gaussian, width at half height) yield information on 

atmospheric pressure and temperature and on the velocity of gaseous 

molecules. The spectroscopic measurements are of great significance 

indeed for atmospheric sciences. Besides providing data on 

composition, pressure, temperature and molecular velocities they also 

give key . formation on the mechanisms of processes such as formation, 

destruction, excitation and ionization of molecules which take place 

in the atmosphere. To illustrate this point let us mention ozone, a 

case study. Questions such as the impact of supersonic transport and 
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halocarbons on the stratospheric ozone layer, ozone holes in the poles 

and the build up of ozone in the urban troposphere have been studied 

by employing spectroscopic techniques. Spectroscopy also enables the 

study of atmopsheric luminescence phenomena (aurora, airglow) thus 

contributing to the understanding of the properties of the upper 

atmosphere. It is also of relevance for the assessment of the 

influence of the sun on the earth, for example the energy balance of 

the earth. The atmospheric gases control the amount of solar 

(shortwave, A<4 m) radiation reaching the earth's surface as well as 

the amount of terrestrial (longwave, > 4 m) radiation escaping into 

space. Finally, spectroscopic data are a key input for 

photochemical, climatic and meteorological models. It is also 

worthwhile to notice that spectroscopic techniques are also of the 

utmost importance for the study of the cosmos, e.g., interstellar 

medium, planetary atmospheres, comets, etc. Radio and optical 

telescopes have provided a wealth of valuable information which has 

made possible the study of a number of a very fundamental nature such 

as the background noise of the bigbang, the theory of the expanding 

universe, the possibility of the existence of life (presence of 

aminoacids) in the universe, etc. The present contribution puts 

forward some general ideas of a project on atmospheric spectroscopy 

which is currently in its initial phase. The idea is to study the 

radiation-matter interaction in the atmosphere from the viewpoint of 

atomic and molecular physics. At the present time we are becoming 

acquainted with the spectroscopy (radio, MW, IR, visible, UV), 

photochemistry and thermochemistry of the most relevant atmospheric 

gases. Subsequently we shall undertake the study of a number of 

molecular processes (photodissociation, phtoionizaton, prdissociation, 

autoionization, electron capture, electron photodetachment) which 

occur in the vaious atmospheric layers. Up to now 1 have been engaged 

in theoretical spectroscopy and photochemistry employing ab-initio CI 

electronic structure methods as well as vibrational programs. Neutral 

molecules, free radicals, positive and negative ions have been 

studied. It is my intention to push for an involvement of 

experimental spectroscopists as well as other experts so as to 

eventually start work in the field. 
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SPACE PLASMA AND SOLAR TERRESTRIAL PHYSICS 



INTERACTIONS OF DUST GRAINS WITH SPACE PLASMAS 

by 

Germano B. Afonso, Liu Kai, Adonai S. Sant'Anna, 

Dietmar U. Foryta, Sergio H. Berleze 

Universidade Federal do Parana 

Departamento de Física 

C P . 19081, 81504, Curitiba, PR, Brasil 

ABSTRACT 

Laser observations of artificial satellites have revealed 

soae new physical aechanisas which perturb the orbit of a space 

object. Among these mechanisms, the most relevant one is the 

electrical field interaction of the object with the spatial plasmas. 

Recently, Afonso et all. (1985) have analysed this interaction 

considering the characteristic length of the object greater than the 

Debye length of the plasma. In this work, we improve and extend the 

previous model to obtain soae results for the case in which the 

characteristic length is smaller than the Debye length (space dust 

grains). We also analysed the particle orbits and the effects of 

scattering and collision on the dust grain's dynamics. 
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EQUATIONS OF CONSERVATIONS LAWS IN THE 

INTERPLANETARY COLLISIONFREE PLASMA 

by 

Pedro N. Alexander and Silvia N. Duhau 

Laboratório de Aeronoraía y Geomagnetismo, 

Facultad de Ciências Exacts y Naturales, 

Universidad de Buenos Aires 

ABSTRACT 

We consider a two fluid model for a collisionfree plasma (as 

the solar wind is at 1 AU) that includes two new energy equations for 

the electrons and which has been recently introduced by one of the 

authors to derive an equivalent set of equations, but now expressed in 

conservation form. These equations do not only refer as usual to mass, 

momentum and energy, but also to other combinations of variables. We 

study the relation between the variation of the different physical 

quantities and specially we emphasize the importance of the electrons' 

heat flux and its influence on the behaviour of the other variables. 

Finally, we show how the electrons and protons are coupled through the 

momentum equation. 
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TWO-BEAM BGK SOLUTION IN AN 

INHOMOGENEOUS MAGNETIC FIELD 

by 

Rogério F. Aragão 

Departamento de Física, Universidade de Brasília 

ABSTRACT 

We consider two beams of electrons and ions streaming along 

an inhogeneous magnetic field. The introduction of adiabatic 

invariance allows to study the inhomogenity of the magnetic field on 

the electric potential. Some cases are analytically integrated, 

particularly for a dipole field as part of a model for the auroral 

electron acceleration. 
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CORONAL HEATING WITH SURFACE WAVES 

by 

Altair Souza de Assis 

Departamento de Matemática Aplicada, Instituto de 

Matemática, Universidade Federal Fluminense, 

24020 - Niterói, RJ, Brazil 

ABSTRACT 

The mechanism which converts the kinetic energy of the solar 

photosphere and convection zone into the thermal energy of the corona 

has been under investigation for some decades. However, no completely 

convincing coronal heating theory has yet arisen. Coronal heating by 

MHD surface waves has been under consideration, for these waves can 

propagate energy along the magnetic field similarly to the usual MHD 

Alfvén wave (e.g., Cordon and Hollweg 1983). Hollweg (1982), Hasegawa 

and Chen (1976) have pointed out that surface waves can be dissipated 

by viscosity, heat conduction, radiation, Cherenkov damping (Landau 

damping and (or) Transit-Time Magnetic Pumping), or by linear mode 

conversion to the kinetic Alfvén wave. Nevertheless, the numbers that 

have been obtained with these mechanisms do not fit well the typical 

coronal numbers and therefore they are not adequate to explain the 

observed coronal heating (e.g., Gordon and Hollweg 1983; Steinolfson 

and Priest 1985; Hollweg 1986; Assis and Burnardo-Neto 1987). In this 

paper we have re-examined the coronal heating problem via the MHD 

compressive Alfvén surface wave which is dissipated through the 

collisionless Cherenkov damping (e.g., Assis and Busnardo-Neto 1987) 

and we have shown that the frequency for the absorption in one 

transit-time period in the coronal loop is of the order of 0.004 Hz. 

This number fits quite well the typical observed coronal surface wave 

frequency of 0.01 Hz. 
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GLOBAL ALFVÊN NODES IN SOLAR PHYSICS 

PRELIMINARY STUDIES 

by 

CA. Azevedo and A.S. de Assis 

Instituto de Física, Universidade Federal 

Fluminense, 24.020-Niterói/RJ 

ABSTRACT 

Coronal heating and wave propagation in proeminences has been 

investigated using global Alfvén modes. Alfvén global models are the 

well known (in laboratory plasmas) shear Alfvén modes in which is 

taken into account finite ion gyrofrequency (u>/io . *0) and geometrical 

magnetic field effects (e.g., Appert et allii, 1984). In this paper we 

have calculated the Cherenkov damping (Landau damping (Ld) and 

transit-time magnetic pumping (ttmp) coefficient for global Alfvén 

waves and we have found that Im IÚ/M - 10-11, Im ID/W ~ 10" using 

coronal data; vA = 2CO0 km/s, B " 50G, = 3 x lo' g/cm3 and = T(, = Tj 

- T ~ 2 x 106 °K, k 1 : 0.1 K// , k// - 1/R - 2 x 10"7 m"1. We have 

also estimated the wave frequency with the above data and we found 

that f 0.3 Hz which fits the 5 min solar oscillation indicating that 

global Alfvén wave can be excited directly via this solar oscillation. 

The global Alfvén wave frequency can also fit quite well the 5 min 

frequency oscillation of solar proeminences (e.g., H. Balthasar et 

allii, 1986). In this estimation we have assumed the proeminences as a 

semi-tokamak and we have used K_-1/R~10_B m_1 and ki ~ 1/r -- 10~7m""1. 
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THE FAILED CONNEXION BETWEEN FLARES AND 

GEOMAGNETIC STORMS 

by 

S. Bravo and A. God Inez 

Instituto de Geofísica, UNAM 

Ciudad Universitária, Coyoacãn 

04510 Mexico, D.F. Mexico 

ABSTRACT 

On the 25th of June a very intense flare took place in the 

Sun. Due to its spectacularity, the occurrence of the flare was 

reported on radio and television, and a strong geomagnetic 

perturbation was forecast to occur some days late. Nevertheless, in 

spite of the strength of the solar flare, the expected geomagnetic 

storm did not happen. We consider this fact as supporting the findings 

of Hewish and Bravo (1986) that the flares are not the sources of the 

travelling perturbations in the solar wind which produce geomagnetic 

activity, and that such sources are coronal holes. In the present work 

we discussed the particular event of June 25th on the light of the 

Hewish and Bravo Theory. 
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GENERATION MECHANISM OF TYPE III RADIO 

EMISSION IN THE SOLAR WIND 

by 

Abraham C.-L. Chlan 

Institute for Space Research - INPE 

São José dos Campos - SP, Brazil 

ABSTRACT 

Type III radio bursts are a type of solar radio emission 

produced by electron streams, accelerated either in solar flares or in 

active storm regions, that penetrate the solar corona and the solar 

wind. Recent solar wind data indicate strong evidence for occurrence 

of nonlinear wave-wave interactions associated with type III emission. 

A new generation mechanism of type III radio bursts at the fundamental 

electron plasma frequency is discussed. It is shown that the 

electromagnetic oscillating two-stream instability, driven by two 

oppositely propagating Langmuir waves, can account for experimental 

observations. In particular, the major difficulties encountered by the 

previously considered electromagnetic decay instability are removed. 
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PERIODICITIES IN THE ATMOSPHERIC ELECTRIC FIELD MEASURED 

AT THE SOUTH ATLANTIC GEOMAGNETIC ANOMALY 

by 

S.L.G. Dutra, A.L.C. Gonzalez, W.D. Gonzalez 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos, SP - Brazil 

ABSTRACT 

Preliminary results of balloon borne detector measurements of 

the horizontal atmospheric electric field shows fluctuations in its 

magnitude. The data obtained during fair weather period, at balloon 

height around 40km, were studied by means of a power spectrum 

analysis. These data were sampled at 30sec time intervals. For the 

overal data some significant peaks appeared near 5.5, 6.7, 10.2 and 

11.5 mHz frequencies. A spectrogram was constructed using shorter 

intervals with results showing different features and large variations 

in the magnitudes of the peaks along the time interval studied. 

112 



SOLAR ACTIVITY AND EL NINO: THE AURORAL CONNECTION 

R. Pêrez-Enríquez; B. Mendoza, y M. Alvarez-Madrigal 

Depto. de Física Espacial, IGF, UNAM 

04510, Mexico, D.F. Mexico 

ABSTRACT 

The occurrence of eventos El Nino is studied in relation to 

the periods during which the time series of visible aurorae show local 

maxima. A significant correlation is found between the distribution 

of the data around that maximum, suggesting a connection between the 

phenomenon of El Nino and the solar activity which gives rise to 

aurorae. We interpret the results in terms of a possible change of 

the global circulation pattern of the ocean induced by temperature 

increases of a few degrees at the auroral zone, as proposed by some 

authors, which may trigger El Nino. 
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SOLAR ACTIVITY AND EL NINO 

by 

R. Pêrez-Enríquez, B. Mendoza, 

M. Alvarez-Madrigal 

ABSTRACT 

Based on the fact that some of the most intense events El 

Nino have occurred during periods of highly unusual solar activity, 

such as the flares of 1956 and 1972, as well as the little solar 

maximtim of 1982, we have performed an analysis of the events El Nino 

around the sunspot maxima for the period 1727-1983. We used the new 

series of Quinn and found no correlation between the two phenomena. We 

argue that the sunspot data are not the most suited for this analysis 

and propose that a similar study using solar related geomagnetic 

activity would give a better insight into the problem of the influence 

of solar activity on El Nino. 
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THERMAL EFFECTS ON THE ULTRA LOW FREQUENCY WAVES 

IN THE REGION OF GEOS 2 

by 

L. Goaberoff and P. Vega 

Dpto. de Física, Facultad de Ciências, 

Universidad de Chile, Casilla 653, Santigo, Chile 

ABSTRACT 

It is shown that thermal and anisotropy effects due to heavy 

ions can largely affect the electromagnetic ion-cyclotron instability. 

However, at the geostationary orbit, these effects are negligible 

either because the heavy ion thermalization process which follows the 

appearence of the waves, does not heat the ions to sufficiently large 

temperatures or because the hot heavy ion concentration is too low. 

Thus, we conclude that the above mentioned effects can be neglected in 

the region of GEOS2. 
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ELECTROMAGNETIC INSTABILITY BELOW THE PROTON GYROFREQUENCY 

IN LARGE B MULTICOMPONENT PLASMAS 

by 

L. Gonberoff and P. Vega 

Facultad de Ciências, Universidad de Chile, 

Casilla 653, Santiago, Chile 

ABSTRACT 

An often used analytical approach, (Comberoff and Cuperman, 

Jour. Gephys. Rev. 1987, 87, 95), for ultra low frequency 

electromagnetic waves in the magnetosphere is extended to high 

(5 plasmas. It is shown that except for zeroes of the group velocity, 

the aformentioned approach remains valid beyond its theoretical 

validity range when the heavy ions are not too hot. When all heavy 

ions are hot, the stop band above the heavy ion gyrofrequency 

disappears allowing wave propagation in an otherwise forbidden region. 

Some of the results presented here have been found previously by using 

numerical methods based on a computer code called WHAMP. 
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ION-ION ACOUSTIC WAVES VERSUS ELECTRON-ION ACOUSTIC WAVES 

by 

L. Gomberoff and P. Vega 

Departamento de Física, Faculdad de 

Ciências - Universidad de Chile, 

Casilia 653, Santiago, Chile 

ABSTRACT 

Electrostatic instabilities generated by ion beams have been 

observed in different space plasmas. In the Earth's magnetosphere they 

have been detected in the magnetotail, the bowshock, the foreshock and 

in the magnetosheat. They have also been observed in the solar wind, 

Jovian and Saturnian bow shock and interplanetary shock. In a cold 

plasma the ion-beam plasma interaction is due to the relative drift 

between the ion beam and the electrons. In a hot plasma this mode is 

the well known electron-ion acoustic instability. There is another 

mode due to the relative drift between the ion-beam and the ion-core 

which is called the ion-ion acoustic instability. These two modes are 

simultaneously present in the plasma and have distinct properties. 

Thus, the electron ion acoustic instability is most intense for waves 

propagating parallel to the beam direction and the intensity decreases 

steadily for oblique propagation being zero for perpendicular 

propagation. The other mode, the ion-ion acoustic instability is most 

intense for oblique propagation peaking at an angle close to 90° and 

the intensity is zero for parallel and perpendicular propagation. When 

the ion-ion acoustic mode dominates over the electron ion acoustic 

instability, the growth rate can be one order of magnitude larger than 

the growth rate of the other mode. A method based on marginal 

instability analysis is proposed in order to study the properties of 

the afoie-mentioned instabilities. The method can be useful to 

understand electrostatic instabilities driven by ion beams in various 

space plasmas and in future artificial ion-beam experiments. 
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CANCELAMENTO E EMISSÃO DE ENERGIA NA ATMOSFERA SOLAR 

by 

Silvia Helena Becker Livi 

Instituto de Física da UFRGS, 

Porto Alegre, RS, Brazil 

ABSTRACT 

Cancelamento é um fenômeno observaclonal que ocorre na 

fotosfera solar em zonas onde campos magnéticos de polaridade 

magnética oposta se encontram e consta da redução do fluxo magnético 

nas duas polaridades. As propriedades do cancelamento são: 

1) Desaparecimento gradual do fluxo magnético em ambas as polaridades, 

apenas quando as mesmas estão em aparente contato. 

2) Manutenção de alto gradiente de campo magnético entre as duas 

polaridades através do influxo de campos magnéticos adjacentes para 

o local de cancelamento. 

Sua relevância já foi reconhecida nos seguintes aspectos: 

1) 0 cancelamento entre fragmentos magnéticos de diversas origens é a 

principal causa do desaparecimento do fluxo magnético da fotosfera 

solar. 

2) Os locais de cancelamento são mais brilhantes em H-alfa que regiões 

de fluxo magnético equivalente, indicando haver um processo gradual 

de liberação de energia. 

3) Flares solares iniciam em regiões onde está ocorrendo cancelamento. 

Também estão sendo feitas correlações com outros fenômenos de 

liberação de energia, tais como os pontos brilhantes em raios-X, que 

tem sido Incorretamente associados â emergência de campos magnéticos 

na fotosfera solar (regiões efêmeras). Arrolamos uma série de 
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evidências de que a relação «ntre a emergência de campos magnéticos na 

fotosfera solar e flares não é tão direta como a relação entre o 

cancelamento e flares. 0 propósito deste trabalho é ilustrar as 

propriedades do cancelamento usando magnetogramas (componente na linha 

de visada) e filtrogramas em H-alfa, obtidos no Observatório Solar de 

Big Bear, do Instituto de Tecnologia da California, Estados Unidos. 

Exemplos tanto no Sol quieto como em regiões ativas, mostram que essas 

propriedades são semelhantes, independente da origem e intensidade dos 

campos magnéticos envolvidos. Como se trata de um fenômeno 

recentemente descoberto, esperamos poder discutir suas possíveis 

interpretações e talvez até encontrar sugestões de outros aspectos nos 

quais o fenômeno possa ter um papel importante. Alguns exemplos serão 

apresentados na forma de filme ou vídeo. 
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SOLAR WIND STREAMS, MAGNETOSPHERIC SUBSTORMS AND EL NINO 

by 

B. Mendoza, R. Pérez-Enríquez, M. Alvarez-Madrigal 

Dept. of Space Phys., IGF, UNAM 

04510 - Mexico, D.F. 

ABSTRACT 

The predictability of El Nino based on the deterministic 

models of the ocean-atmosphere coupling is limited by the lack of 

knowledge of disturbances external to the system. As there are some 

indications that magnetospheric substorms might be connected with such 

disturbances, we studied the relation between El Nino and the 

geomagnetic activity. Ue found a positive correlation between the 

ocurrence of El Nino and the geomagnetic activity produced mainly by 

the stable high speed streams in the solar wind. 
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EFFECTS OF COROTATION ELECTRIC FIELD ON THE DYNAMIC 

OF ENERGETIC PARTICLES IN AN ASYMMETRIC 

PLANETARY MAGNETIC FIELD 

by 

0. Pinto Jr., W.D. Gonzalez, 

I.R.C.A. Pinto and O. Mendes Jr. 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos, SP, Brazil 

ABSTRACT 

The effects of the corotation electric field on the dynamics 

of energetic particles in the inner magnetosphere of the Earth and 

Jupiter is investigated, using the concept of drift paths of constant 

effective potential and assuming that the plasma particles corotate 

rigidly with the planet. We restrict the study to equatorial particles 

and also assume that, in both planets, the magnetic field in the inner 

magnetosphere can be well described by an eccentric dipole model. We 

found that several different types of trajectories do occur, going 

from those encircling the planet to those restricted to a given 

longitude sector, this behavior being dependent of the charge 

(electron or proton) and energy (10 KeV to 1 MeV for Earth and I MeV 

to 1 KeV for Jupiter) of the particles. These results are discussed in 

the context of the possible implications on the morphology of the 

particle precipitation. 
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STRATOSPHERIC ELECTRIC FIELDS DUE TO 

ELECTRIFIED CONVECTIVE CLOUDS 

by 

I.R.C.A. Pinto, 0. Pinto Jr. and W.D. Gonzalez 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos, SP, Brazil 

ABSTRACT 

The results of the numeric computation of the stratospheric 

electric fields due to electrified convective clouds, considering the 

principal models of charge distribution are presented. Among, other 

things, the results show that several electric field events measured 

at balloon altitudes and reported in the literature as due to unusual 

structures can be interpreted as resulting from a simple familiar 

vertical bipolar charge distribution with a positive polarity, if a 

constant convection current density inside the cloud is assumed. 
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MESOSPHERIC OZONE DEPLETION DUE TO ELECTRON PRECIPITATION 

AT THE SOUTH ATLANTIC MAGNETIC ANOMALY 

DURING GEOMAGNETIC STORMS 

by 

0. Pinto Jr., V.W.J.H. Kirchhoff and 

W.D. Gonzalez 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos, SP, Brazil 

ABTRACT 

The effect of energetic electron precipitation at the South Atlantic 

magnetic anomaly during intense geomagnetic storms on the local 

mesospheric ozone concentration is investigated. In the mesosphere, 

the ionization produced by precipitation acts as a source of odd 

hydrogen. Since odd hydrogen processes dominate ozone destruction in 

this region, a decrease in the ozone concentration should be expected 

during these events. Apart from simple assumptions regarding the 

processes by which ion reactions by particle precipitation influence 

neutral chemistry, it is estimated that the mesospheric ozone 

concentration may considerably change around 60 km during these 

events, mainly at the center of the anomaly region. 
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MHD SIMULATION IN SPACE PLASMA 

by 

V.H Rios and J.R. Manzano 

Laboratório de Ionosfera - Instituto de Física 

Faculdad de Ciências Exacta y Tecnologia 

Universidad de Tucumân 

ABSTRACT 

As it is well known, magnetohydrodynamic (MHD) simulation is 

best suited to plasma macroscopic processes. A closed set of one-fluid 

equations, called MHD equations, is composed by continuity, momentum, 

Ohm's Law, state and Maxwell equations, basic to adequately describe 

the evolution of macroscopic processes in the solar-terrestrial plasma 

environment. This set of simultaneous equations is intended to be 

integrated in two dimensions by the Lax-Wendroff finite differences 

scheme, applied to reconnection phenomena in the magnetosphere. 
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TWO FORECASTS FOR INVESTIGATION OF GENERATION 

MECHANISM OF SUNSPOTS 

by 

Reinaldo R. Rosa, Encarnacion A. M. Gonzalez, Heloisa B. Roberty 

Observatório do 7alongo, UFRJ 

Rio de Janeiro, RJ, Brasil 

ABSTRACT 

The mechanism of sunspots generation can be described through 

the dynamo theory which describes the solar magnetic cycle. However, 

in the last two decades, this theory has been suffering profound 

criticism owing to new observational evidences. This investigation 

consists in the formulation of two forecasts, one observational and 

the other theoretical, for later confrontation. The observational 

forecast comes from statistical treatment of data about sunspots 

groups (in the "Solar-Geophysical Data"), where we attempt to infer 

about the relation between the local magnetic field and latitude. The 

theorical forecast comes from resolution of the dynamo equations 

governing the solar magnetic cycle, where we formulated adequate 

initial and boundary conditions at the moment when the toroidal 

magnetic field is maximum and the poloidal is minimum, so that it may 

be possible to obtain the toroidal magnetic field as a function of 

latitude. Thus it is possible to check the present status of the solar 

dynamo model, using only sunspot data (We used data of 1978, 1979, 

1980, 1981 and 1982 - period of larger solar activity). 
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MM. WAVELENGTH SPECTROSCOPIC OBSERVATIONS 

OF SOLAR ACTIVITY REGION 

by 

H.S. Sawant and J.R. Cecatto 

Instituto de Pesquisas Espaciais - INPE 

São José dos Campos, SP, Brazil 

ABSTRACT 

There is a lack of mm-wavelength spectroscopic solar 

observations. However, there are suggestions that a fine structure in 

frequency may be superimposed on the S-component of solar active 

region as well as on the burst component at mm-wavelengths. To study 

this, a high sensitivity step frequency receiver operating in the 

range of 2 3-19 GHz with high frequency resolution of 1 GHz and 

variable time resolution 1 to 96 sec, using 13.7 m Itapetinga radome 

covered antenna, has been developed. Here, we describe briefly the 

sweep frequency nun-wavelength spectroscope, and present observations 

of a solar active region carried out with the above system. Those 

observations suggest that In the above mentioned frequency range, the 

radiation is mostly due to thermal bremsstrahlung; but there are 

indications that a fine structure in frequency is superimposed on the 

thermal S-component of the active region. 
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SPACED-BASED FREE ELECTRON LASER 

by 

- 1 2 

Antonio de Padua Brito Serbeto and Abraham C.-L. Chian 

1Instituto de Física, Universidade Federal 

Fluminense, 24210, Niterói, RJ, Brazil 

'institute for Space Research - INPE 

São José dos Campos, SP, Brazil 

ABSTRACT 

Free electron laser is a new source of coherent radiation, 

produced by the passage of a relativistic electron beam through a 

periodic magnetic field called ondulator or wiggler field. A 

normalized set of nonlinear equations which describes the interaction 

of the relativistic electron beam with the electromagnetic field for a 

free-electron laser operating in the Compton regime are presented and 

the efficiency of energy extraction from the relativistic electron 

beam to the radiation is determinated. The optimum values of this 

efficiency for a short-period, untapered and tapered, wiggler are 

presented. This free-electron laser can be used as radiation source 

for ionospheric heating and for power transmission in space. 
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ABSOLUTE STABILITY IN A LOW DENSITY ELECTRON HEAT CONDUCTING 

PLASMA IN STRONG MAGNETIC FIELDS 

by 

A. de la Torre y S. Duhau 

ABSTRACT 

The dispersion relation obained from a linear analysis of the 

hydromagnetic system of equations of Duhau is used to study the 

behaviour of the fast and slow magnetosonic and the electron heat flux 

modes in an electron heat conducting plasma. The evolution of the 

hydrodynamic modes different from the Alfven are studied as the 

electron heat flux is increased from zero as well as around the 

borders of overstable regions, for any anisotropy condition of the 

ions. The development of the domains of mirror and electron heat flux 

overstabilit-Ies are established and the regions of absolute stability 

are shown. The six regions in which a given plasma may be classified 

are plotted as a function of the electron heat flux and the degree of 

anisotropy in the ionic pressure. Here the domain of absolute 

stability is confined to an interval limited at lower and higher 

values of this anisotropy by the mirror overstability and by the 

firehose instability regions, respectively, and the higher value 

admitted for the electron heat flux is situated just below a critical 

value of this variable. Over this border, the electron heat flux 

overstability extends over all the range of ionic anisotropy, 

coexisting outside the mentioned interval with the mirror 

overstability and the firehose instability, independent.ly of the 

electron heat flux. 
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TRENDS IN ENVIRONMENTALLY INDUCED SPACECRAFT ANOMALIES 

by 

Daniel C. Wilkinson and Joe H. Allen 

World Data Center A for Solar-Terrestrial Physics 

NOAA Code E/GC2, 325 Broadway 

Boulder, Colorado 80303 USA 

ABSTRACT 

World Data Center A for Solar Terrestrial Physics has the 

responsibility for collecting, archiving, analyzing, and disseminating 

solar-terrestrial data information. These data are used to service a 

worldwide interest in solar activity, the transfer of energy from the 

Sun to Earth, and its effects in interplanetary and near-Earth space. 

In line with these services, a deliberate effort has been made to 

apply resources to the problem of spacecraft interaction with the 

near-space environment. This interaction can result in spacecraft 

operational anomalies ranging in severity from an unwanted command 

execution to a permanent hardware failure. Our data base of spacecraft 

anomalies has been useful in identifying trends in anomaly occurrence. 

Statistically verified anomaly trends provide a good reference point 

to begin anomaly analysis and to identify those conditions in the 

near-space environment that effect spacecraft operations. Many 

spacecraft experience an increase in anomalies during the period of 

several days centered on the solar equinox, a period that is also 

correlated with Sun eclipse at geostationary altitude and an increase 

in major geomagnetic storms. The local time interval between midnight 

and dawn represents a region in Earth's near space that experiences an 

enhancement in electron plasma density during or following geomagnetic 

substorms, these enhancements cause anomalies on some spacecraft. For 
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specific spacecraft designs there are Sun-Vehicle-Earth angles that 

allov parts of a spacecraft to cast shadows on itself, causing a 

partial eclipse situation and an associated increase in charging 

anomalies. 
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