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1. OBJETIVOS

Motivado pelo recente (Gledhill,1976; Paulikas, 1975;
Tsurutani et al.,1975) aumento de informacao a respeito de parametros
relacionados a precipitacao de particulas, principalmente eletrons, na
Anomalia Magnetica Brasileira, e, pela maior eficiencia obtida na coor
denacao de observacoes pelo Programa Internacional para o Estudo da
Magnetosfera Terrestre (IMS), (ver no anexo correspondencias do Dr.
Tsurutani, Dr. Vette e do Dr. Ogilvie relacionadas a dados de Sateli
tes) pretende-se tragar os seguintes objetivos de pesquisa para o me
Thor conhecimento dos processos fundamentais relacionados com a  ori
gem das particulas, sua precipitacao e interagao com a ionosfera e at
mos fera.

2. ESTUDO DA MORFOLOGIA DO CAMPO GEMOMAGNETICO E DA POPULAGAO DE PAR
TICULAS NA ANOMALIA

A partir de modelos eixstentes sobre o campo geomagne
tico, principalmente do "International Geomagnetic Reference Field",
pretende-se fazer um estudo exaustivo da morfologia do campo geomagne
tico na Anomalia, com o objetivo de poder conhecer os detalhes da es
trutura magnetica nas regioes onde sao estudados os processos associa
dos a populacao e precipitagao das particulas. Os resultados deste es
tudo poderao ser representados em graficos tri-dimensionais, fazendo
uso do sistema "plotter" do computador B6700. Similarmente, a partir
da grande informacao obtida, no passado, com satelites, sobre a popu
lacao de eletrons e protons no cinturao de Van Allen interno, pode-se
ter uma ideia mais o menos completa da distribuicao emenergia e em an
gulo de passo (pitch angle) das particulas, assim como tambem de dis
tribuicoes em espacos de fase diferentes.

0 conhecimento da morfologia do campo geomagnetico e
da populacao de particulas, relacionados a anomalia magnetica  brasi
leira e obtidos com os maiores detalhes possiveis, deveria ser o pon
to de partida para qualquer estudo consistente dos processos relacio
nados com a origem e precipitacao das particulas.



3. OBSERVACOES E MEDICOES DE PARAMETROS DA ANOMALIA RELACIONADOS _COM
A ORIGEM DAS PARTICULAS, SUA PRECIPITACAO E INTERACAO COM A ATMOS
FERA E IONOSFERA

Algumas observacoes isoladas foram feitas, no passado,
na anomalia magnetica brasileira, por meio de detetores de raios X e
v a bordo de baloes, ionossondas, riometros, receptores de VLF e mag
netometros, dando lugar a resultados preliminares que indicam intensi
ficacao na precipitacao de particulas em periodos magneticamente per
turbados e associados, de algum modo, a presenca de flutuagoes no cam
po geomagnetico (Batista e Abdu,1977; Trivedi et al.,1973; Martin et
al. 1973, 1974).

Desde que estes tipos de observacoes estao fundamental
mente relacionados a interacao das particulas precipitantes com a io
nosfera e a atmosfera, e com o objetivo de nao somente aumentar a evi
dencia da precipitacao (item (a) e (b) abaixo), como de obter, tam
bem, alguma informacao a respeito da origem das particulas (item (c)
abaixo), pretende-se fazer um esforco para que as proximas campanhas
de observacao do INPE com detetores a bordo de baloes, possam:

(a) Usar, simultaneamente, o maior numero possivel de aparelhos

de monitoramento do INPE, tais como: magnetometro (incluin

do, se nossivel, o registro de micropulsagoes, desde que as
observacoes anteriores sugerem uma possivel influencia im
portante das flutuacoes do campo geomagnetico na intensifi
cacao da precipitacao), ionossonda, riometro, receptores de
VLF, e algum fotometro adaptado para o presente objetivo.

(b) Ser efetuadas com a participagao de observacoes similares e

simultaneas desde o estremo leste da anomalia, com a colabo

racao de grupos da Africa do Sul (ver no anexo, o ofereci
mento de colaboragao desta natureza pelo Prof. J. A.
Gledhill).



(c) Ser efetuadas, na medida do possivel, em periodos de passa

gem de algum satelite com orbita polar pela anomalia (ver

no anexo, informacao sobre esta possibilidade na correspon
dencia do Dr. B. Tsurutani).

Espera-se que a realizagao deste esforco conjunto pos
sa fornecer uma grande quantidade de informagao, a partir da qual po
dera emergir um conhecimento mais do que qualitativo, a respeito da
origem das particulas e de sua interacao com a ionosfera e atmosfera.

4. ESTUDO E SIMULACAO DE PROCESSOS ASSOCIADOS A ORIGEM DAS PARTICULAS,
SUA PRECIPITACAO E INTERACAO COM A IONOSFERA E ATMOSFERA NA ANOMA
LIA

0 modelo de Roederer (1970) e, geralmente, usado para
explicar alguns parametros relacionados com a precipitacao de particu
Tas na Anomalia. A causa da precipitacao, neste modelo, € o espalha
mento em "pitch angle" que as particulas sofrem devido a interacao
coulombiana com a atmosfera, na vizinhanca dos pontos de espalhamento
de suas trajetorias. Porem, este modelo parece ser valido somente em
periodos magneticamente calmos, desde que, durante periodos ativos
foi observado recentemente a existencia de populacao de ondas eletro
magneticas com intensidades e frequéencias tais que podem interagir em
ressonancia ciclotronica com as particulas causando, assim, espalha
mento em "pitch angle" e favorecendo a precipitacao (Tsurutani et al.
1975, Gonzalez et al. 1978). Alem do mais, como foi indicado por ob
servacoes passadas, realizadas pelo INPE, a existencia de micropulsa
coes (principalmente em periodos magneticamente ativos) parece aumen
tar a intensidade da precipitacao (possivelmente por meio de resson&g
cia em deriva, contribuindo para a difusao radial das particulas).
Consequentemente, pretende-se fazer um estudo quantitativo dos proces
sos pelos quais as micropulsacoes e ondas eletromagneticas de maior
frequencia (tais como Hiss) podem intensificar a precipitacao, e des
ta maneira estender o modelo de Roederer para periodos magneticamente
ativos. Atualmente, esta-se estudando a possivel influéncia de "hiss"



eletromagnetico na intensificacao da precipitacao, relacionada a even
tos observados anteriormente por pesquisadores do INPE, com o auxilio
de dados de satelite disponiveis (ver no anexo as correspondéncias do
Prof. J.I. Vette e do Dr. Tsuturani).

Estudos preliminares, relacionados a periodos de ativi
dade magnetica extremamente elevada, mostram tambem que o fluxo de
particulas precipitantes pode crescer a tal ponto que a sua interacao
com a ionosfera superior causaria flutuacoes eletromagneticas, que po
deriam ser detetadas por meio de foguetes. Similarmente, entre as con
sequencias da precipitacao, a interacao das particulas com a ionosfe
ra inferior e com a atmosfera parece provocar efeitos aeronomicos a
tualmente ja bastante conhecidos. Assim, espera-se que, a partir das
observagoes propostas, seja possivel, por exemplo, registrar o espec
tro e o fluxo das particulas. O estudo detalhado do registro do es
pectro, a partir das medicoes feitas com balao, fornecera um melhor
conhecimento da radiacao de fundo ("background"), necessaria para a
pesquisa da componente cosmica. Seria tambem interessante estudar fu
turamente a influencia que as particulas precipitantes poderiam ter a
nivel troposferico (300 e 500 mb), durante periodos extremamente ati
vos, de maneira similar ao que ocorre no caso das particulas precipi
tantes no Golfo do Alaska, com possiveis consequenciasno clima local.
Parametros necessarios para este tipo de estudo, tais como o indice
de vorticidade, nao estao ainda disponiveis no Departamento de Meteo
rologia do INPE.

5. CONCLUSOES

Pelo exposto, € necessario que se faca, no INPE, um s
forco para coordenar as observacoes na Anomalia, com detetores em ter
ra e de baloes, para que sejam simultaneas com observacoes similares
do Tado leste (Africa do Sul) e com passagens de satelites de orbita
polar, e assim obter um conhecimento quantitativo dos processos rela
cionados com a origem das particulas, sua precipitacao e interacao
com a ionosfera e atmosfera. Desde que o periodo 1979-1982 encontra-
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se na fase maxima de atividade do presente ciclo solar, € necessario
que o INPE dirija uma atencao especial para este tipo de programa coor
denado de observacoes, tentando organizar uma campanha anual composta
de pelo menos 5 ou 6 experiencias com balao (com 3 destas em periodos
magneticamente ativos e 2 ou 3 em periodos quietos).

0 sistema de detecao PAMB para raios X e gama esta mos
trado na figura anexa. Os detetores de raios gama (A) e (B) operam na
faixa de energia entre aproximadamente 300 KeV a 10 MeV. O detetor (B)
tem sistema de anticoincidencia para deter eletrons com energias de a
te ~ 10 MeV. 0 detetor de raios X (C) opera na faixa de energia entre
aproximadamente 25 KeV a 300 KeV com sistema de anticoincidencia para
deter eletrons com energias de ate ~ 1 MeV. Os sistemas de terra, usa
dos para monitoramento simultaneo, seriam aqueles ja em funcionamento
ou seja: o magnetometro reinstalado, a ionossonda e o riometro de Ca
choeira Paulista, o receptor de VLF do INPE e o fotometro para medir
emissao de NZ, que podera ser adaptado brevemente. Ver na corresponden
cia do Prof. Gledhill e enumeracao dos sistemas da Africa do Sul que
poderao monitorar desde "o lado LESTE da Anomalia".

Para determinar os periodos de observacao simultanea se
esta em comunicacao com o Dr. Vette, do Goddard Space Flight Center, a
fim de conhecer predicoes de orbita para passagem de Satelites com or
bita polar pela Anomalia com detetores de eletrons, assim como de on
das. Para este objetivo se esta basicamente interessado em trabalhar
com os satelites ISEE A e B. 0 fornecimento de informacao a  respeito
da qualidade, quieta ou perturbada, dos periodos de observacao, sera
solicitada ao centro de Boulder (via Telex) e ao Prof. Kaufmann do Cen
tro de Radiotelescopio de Atibaia (que faz tambem monitoramento conti
nuo da atividade solar).

Com a familiarizagao das tecnicas de observacao a bor
do de baloes, existira a possibilidade futura de estender os objetivos
para observacoes com detetores a bordo de foquetes (ver no anexo, nas
correspondencias do Prof. Hayakawa e do Dr. F. Nagase, comentarios a
respeito desta possibilidade).



A importancia fundamental da pesquisa dos processos re
lacionados a precipitacao de particulas na anomalia e que ela repre
senta um fenomeno chave na interacao magnetosfera-ionosfera-atmosfera,
com consequencias importantes na dinamica da ionosfera local e efei
tos de interesse pratico (principalmente durante periodos magnetica
mente disturbados) desde que a precipitacao pode passar a ser a maior
fonte de ionizacao a noite, causando perturbacoes grandes em radio co
municacao. 0 fenomeno da precipitacao e, tambem, um exemplo tipico de
ocorrencia de processos de perdas em sistemas de confinamento de par
ticulas com campo magnético minimo, de importancia para controle ter
monuclear.

Por outro lado, este tipo de atividade servira para
polarizar a atencao de varios grupos de pesquisa do INPE, nas  areas
de Geofisica e Astrofisica, num esforco coletivo a solugcao de um pro
blema de importancia tipica para a ciencia espacial brasileira.

PESSOAL DO INPE

- Osmar Pinto Junior (estudante de mestrado)

- Elesbao G. de Souza (estudante de doutoramento)

- Severino L.G. Dutra (Observagao com baloes e simulacgao)

- Jose Marques da Costa (observacao com baloes)

- Jeronimo 0.D. Jardim (participacao experimental e estudo de raios
cosmicos)

- Inez S. Batista (participacao em simulacao)

- Dr. Y. Sahai (observacao com fotometro)

- Dr. M.A. Abdu (observacao com ionossonda, riometro e receptor de
VLF)

- Dr. N.B. Trivedi (observacao com magnetometro)

- Dra. A.L.C. Gonzales-Alarcon (participacao em simulagao)

- Dr. I.M. Martin (observacao com baloes e tecnica de detetores)

- Dr. W.D. Gonzalez-Alarcon (observacoes simultaneas, simulacao e es

tudos teoricos)



PESSOAL DE COLABORAGAQ

- Prof. J.A. Gledhill (Rhodes University - South Africa, colaboracao ge
ral para observacoes simultaneas).

- Prof. P.H. Stoker (Potchefstroom University, observacoes simultaneas
com baloes).

- Dr. K. Ogilvie (Goddard Space Flight Center - USA, observacoes simul
taneas com satelites).

- Dr. B.T. Tsurutani (Jet Propulsion Laboratory - USA, observacoes si
multaneas com satelites).

- Prof. J.G. Roederer (University of Alaska - USA, assessoria geral).

- Prof. S. Hayakawa (Nagoya University - Japan, assessoria para obser
vacoes com foguetes).

- Prof. K. Anderson (University of California - USA, assessoria para
observacoes com foguetes).

- Dr. P. Kaufmann (CNPq - Brasil, assessoria em monitoramento da ativi
dade solar).

ORCAMENTO ANUAL PARA 1979 - 1982

BAaTOBS tvviieit ittt Cr$ 600.000,00
Servicos de Terceiros ............c.oe.... Cr$ 100.000,00
DIArTaS v iveireii ettt e Cr$ 50.000,00
Material de Consumo ..........ccvevunn.. Cr$  250.000,00

Total oviiiii i Cr$ 1.000.000,00
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Council for Scientific and Industrial Research //LA\\W

Cooperative Scientific Programmes
P O Box 395, Pretoria, 0001 South Africa ® Telex: 3-630 SA Telegrams Navorspro Tel. (012) 74-9111

Our raf. y\ﬁ’&oﬁ{LL Your ref.
B 29. MG 178

Dr W D Gonzalez-A

Instituto de Pesquisas Espacias
Avenida dos astronantus 1758
Caixa Postal 515

12 200 Sao Jose dos Campos

SAO PAULO

BRAZIL

Dear Dr Gonzalez-A

SOUTH AFRICAN MAGNETIC ANOMALY

Professor Gledhill sent me copiesvof correspondence between him andiyourself
with regards to the above subject.

The South African National Committee on Geomagnetism, Aeronomy and Space Sciences
was very interested in your proposed programmes, and scme of the individual
members of the Conmmittee may contact yocu in due course in this respect. You

are welcome at any time to contact either the Chairman of the Committee or myself
who .act as secretary in case we may be of any assistance to you.

Yours sincerely

\)

J A Brink
COORDINATOR: GEOPHYSICAL SCIENCES
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\ 3T OFFICE BOX 94 RHODES UNIVERSITY

LEGRAPHIC ADDRESS: GRAHAMSTOWN
"RHODESCOL" 6140

Tel. 4121 R SOUTH AFRICA

Department of Physics . 25th July, 1978

Your Ref: 30.361.025-78
Our Ref: A/2L/R

Dr. W.D. Gonzalez-A
I.N.P.E.,

Caixa Postal 515,

Sao Jose dos Campos,

Sao Paulo, -
BRAZIL. :

Dear Dr. Gonzalez,

Thank you very much for your letter of 21 June. I read
it to & meeting of the South African National Committee for
Geomagnetism, Aeronomy and Space Science last week and considerable
interest was expressed in it. Members have asked to receive copies
‘so that they can study it in more detail and comment. We are all
pleased to hear of your plans and I think that your comprehensive
program should help in understanding better the phenomena in the
anomaly. .

In South Africa, Professor P.H. Stoker, Department of
Physics, Pot. hefstroom University, Potchefstroom, flies balloons
with X-ray irstrumentation, and would be very keen to do so
simultaneously with yourselves if you will correspond with him
about your prorgramme. We shall be running our ionosondes and airglow
photometers ¢ . Grahamstown and SANAE on the normal quarter. hourly
schedule in the periods October - December 1978 and 1979, and *he
National Institute for Telecommunications Research, P.0O. Box 3718,
Johannesburg 2000 (Director, Mr. R.W. Vice) will be operating
ionosondes at Hermanus and Johannesburg and could co-operate with
airglowobservations at Sutherland. Mr. Vice's group also operates a
VLF receiver and Prof. Stoker operates riometers at 20, 30 and 50
MHz at SANAE. Prof. M.J. Scourfield, Department of Phy31cs, University
of Natal, Durban 4001 observes whlstlers, VLF emissions and
mlcropulsatlons at SANAE and also has an intensifier for studylng
auroral emissions at 391,4 nm. The Magnetic Observatory, P.O. Box 32,
Hermanus 7200, operates magnetometers at severzal sites, including
Hermanus, SANAE, Grahamstown and others. I am sure all of these
people will be happy to co-operate with your schedules and interchange
data.

We do not launch rockets in South Africa, so that aspect
of the program will have to be on the western side of the Anomaly
only. I agree strongly that'it would be a good thing to arrange a
general discussion at the 1979 COSPAR meeting in Bangalore.

Unfortunately/...
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Unfortunately I shall not be attending that meeting myself.

Useful people to contact are Prof. K. Hirao, who launches rockets

at Syowa in Antarctica, and Bob Sheldon, of the University of
Houston, Houston, Texas, U.S.A, who has launched them at Siple

and may be able to do so from other sites also. The best thing

would be to arrange for some fast signalling system whereby

rockets could be launched from several sites simultaneously, when
there is a magnetic disturbance. I am becoming convinced that

there is a considerable increase in electron and proton precipitation
in the Anomaly when Ap rises above 30 or so, so that would be a good

criterion to use. With solid fuel rockets it should not be too
difficult_to launch in 30 minutes or so.

I believe Michael Rycroft, of the Department of Physics,
University of Southampton, Southampton, England, would also have a
great interest in the wave-particle interactions responsible for the
precipitation of the electrons in the anomaly, and I suggest that
you contact him about the possibility of organising rocket -launchings
in the northern hremisphere, perhaps near the conjugate points to your
own launchings. This could give valuable information on the mechanisms
of precipitation in the ancmaly region.

I am sending copies of this letter to all the versons
mentioned above with the request that they inform you in more detail
of their capabilities. It would be a good thing if you could let
all of us know your schedules when you have finalised them.. I think
that the initiative you have taken has the seeds of a very useful
co-operative study of the Anomaly.

Please give my kindregards to the other INPE workers I
know, Drs. Sahai and Sobra'; it was gool to see them both in
Alpbacl. at the ASHAY reeting; and also <o Dr. Abdu, whec was. at
the Innsbruck meetings. -

Yours sincerely,

; PROF. J.A. GLEDHILL
- Chairman
ASHAY Working Group 1




pOST OFFICE BOX 94 RHODES UNIVERSITY

TELEGRAPHIC ADDRESS: GRAHAMSTOWN
“RHODESCOL" 6140

Tel [*121 SOUTH AFRICA

Department of Physics ' 25th July, 1978

Our Ref: A/24/R

Dear

I enclose a copy of a letter from Dr. W,D. Gonzalez-A,
of INPE, S&o Jose dos Campos, Brazil, which informs us of his
proposed programmes for October = December 1978 and October -
December 1979, together with a copy of my reply. I think that
this programe has good possibilities if as many peovle as possible
participate, not necessarily by setting up new experiments so much
as making csure that their .equipment is operating properly and on
schedule during the periods concerned, and by making their data
available ia usable form afterwards.

I would be glad if you will get in touch with Dr.
Gonzalez, kzeping me in touch by sending me a copy of your
correspondence.

Yours sincerely,
gkl
(2o b
ays
4 v : :

PROF. J.A. GLEDHILL
Chairman
Working Group 1 ASHAY
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ET PROPULSION LABORATORY California Institute of Technology « 4800 Oak Grove Drive, Pasadena, California 91103

July 17, 1978

Refer to: 328-BTT:ydj

Dr. Walter D. Gonzalez-A.
Instituto de Pesquisas Espaciais
12200 S3o José dos Campos

C.P. 515

Dear Walter:

It is so good to hear from you and Alicia! Twin boys must really be
a challenge, perhaps a lot more work than studying space science.
Nancy and I haven't started to have a family yet, but were a little
bit apprehensive since she is a twin also (so I think we understand
your situation).

If you are ever up this way, please stay with us. We have a extra
bedroom and love company.

It sounds like you have a very interesting research project, particularly
since research on inmner zone precipitation is indirectly gaining a lot

of attention recently (Vampola, Imhof, Luhmann, Bullogh, Helliwell, Lyon,
etc.). Besides being of significance in itself, I suspect that your
measurements could rove crucial to the interpretation of others (see
the recent J.G.R. and G.R.L. articles of the above).

I think we could he'p out in a couple of ways. It would not be very
difficult for me to examine the hiss in more detail near the anomaly.
It is even possible to expand the study to improve the statistics.

It would help, however, if you could be more specific about the north-
south asymmetries to look for. Are you concerned only with intensity
variztions or frequencies also? We unfortunately do not have 0GO-6
data curing the periods that you mentioned, December 17, 1971 and
October 20, 1973.

The other way that we could contrlbute is with the ISEE-A, B and C data.
During October, ISEE-C will be in orbit to monitor the solar wind and
interplanetary field (I am a Co-Investigator on the magnetometer experiment).
The ISEE-A and B plasma wave experiments have a full complement of E

and B measurements, and have the ability to determine the wave normal

and Poynting flux. Ed Smith is a Co-Investigator on this experiment with
Don Gurnett the Principal InvestlgatoL. High time resolution analog data
are available. Do you think it is possible to coordinate your launch

date with the A, B orbits? This may be quite important.

Telephone 354-4321 : . Twx 910-588-3269 Twx 910-588-329+4

Powarre



JET PROPULSION LABORATORY California Institute sf Technology « 4800 Oak Grove Drive, Pasadcena, California 91103

Dr. Walter D. Gonzalez-A. -2- July 17, 1978

If you wish to pursue the balloon launch coordination with ISEE-A, B
the project scientist to talk to would be Keith Ogilvie at Goddard
Space Flight Center. He should be able to give you the predicted
orbital information. .
I unfortunately won't have time to work on the hiss until I get back
from Europe. 1In just a week I'm leaving to go to the URSI (Helsinki)
meeting, then vacation and then to the Solar Wind (Germany) meeting.

I should be back somewhere around 2-3 September. Please write and let
me know what you think. '

.~

: Very best wishes,

Bruce T. Tsurutani
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TELEPHONE: AREA CCDE 301

982-6693 JUN 0 i] 1978

Dr. Walter D. Gonzalez Alarcon
Instituto De Pesquisas Espaciais
Av. Dos Astronautas, 1758

Caixa Postal 515

12200 Sao Jose Dos Campos,. SP
BRAZIL

Reference: your letter of May 23, 1978 (Ref.: 30.361.016-78)
concerning particles and fields data. '

[ Material requested is enclosed.
. O Material requested is being mailed under separate cover.

[0 Your request has been forwarded for action to:
(O Remarks:

Any questions concerning the disposition of your fequest;should reference
our Control Number RD0423 . '

Yours truly,

_f
James 1. Vette .
Director

-Enclosures:
NSSDC 75-02
NSSDQ 75-03

CT INTERNATIONAL EXCHANGES OF GEOPHYSICAL OBSERVATIONS IN ACCORDANCE WITH

WORLD DATA CENTERS CONDU
INITIATYTED FOR THE INTER-

THE PRINCIPLES SET FORTH BY THE INTERNATIONAL '‘COUNCIL OF° SCIENTIFIC UNIONS.
NATIONAL GEOPKYSICAL YEAR 19%57-58, THE DATA EXCHANGE CONTINUES UNDER RECOMMENDATION OF VARIOUS IC3U
SCIENTIFIC ORGANIZATIONS. WDC-A IN THE UNITED STATES IS ESTABLISHED UNDER THE AUSPICES OF THE NATIONAL

ACADEMY OF SCIENCES.



Reply to Attn of:

National Aeronautics and \ ¢
Space Administration Y

Godcdard Space Flight Center
Greenbeit, Maryland
20771

September &, 1978

692

Pr. W. D. Gonzalez Alarcon
Instituto De Pesquisas Espaciais
12200 Sao Jose dos Campos

Sao Paulo, BRAZIL

Dear Dr. Gonzalez Alarcon:

!
I received a copy of your letter of August 29, 1978, and I have passed
it on to Dr. James Vette of the Satellite Situation Center here at
GSFC. That office has details of the orbits of all current spacecraft
(not just ISEE) and can find out for you the times when they will be
close to the Ancmaly. . I hope your interesting experiments prove
fruitful and I am sure Dr. Vette's office will be able to help you.
Please feel free to write to me at any time if there is anything further
I can contribute.

N
W. Ogilviey Head
Interplanetary Physics Branch
Laboratory for Extraterrestrial Physics

cc: Dr. Vette/601

e
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Dr, Walter D, Gonzalez Alarcon June 23, 1978
Instituto de Pesquisas Espaciais '
12 200 SJ, Campos

S. Paulo,Brasil

o

Dear Dr, Gonzalez Alarcon,

.~ Your letter of May 29, 1978 is forwarded to'Heidelberg where
I am staying for = week. I am asking Dr, F, Nagase to bring back
a draft of my letter to mail it from Nagoya along with a preprint

and reprints of our papers. Nagase will also write to you about

details, since he has been in charge of a series of experiments
on precipitating electrons and has contructed a model for understand-
ing‘our observations as you find 'in the preprint, N

The existence of precipitating electrons at mid-latitudes
was discovered in 1365 when I ﬁerformed our first X-ray observaticn
in Japan, A clear evidence was found when we used thin window
" Proportional counters foar soft X-rays, ©Since then we have measured
precipitating electrons several times and have been able to
construct a qualitative model, although ve do not yet understand
why precipitation takes place so efficiently at mid-latitudes.

I am Pleased to know that you are irterested in observing
electrons in Brazil, particularly because the rate of precipitation
should depend on geomagnetic field configuration, I expect the
electron flux in the Brazilian anomaly is much stronger than that
in Japan, Hence,yog~ﬂill_need only small detectors, whereas

igvigggg_iﬂlgzge area detector is needed., A small proportional
counter of thin plastic window may be sufficient for detecting
electrons of energies above several keV, The counter system
suitable for rockets can be found in a reprint enclosed, You may
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have to train yourself to fabricate such counters and electronics,
If you require technical know-how, you may send a. scientist to stay
with us for several months, or I may send a young scientist

to work with you for a necessary period Please write to me again
after readlng our reprints and preprlnt, and then we shall find
e suitable mode of collaboration.

Yours sincerely

Satio Hayakawa

K. 7w tﬂZE%/FﬂV
S [datec R oo
P.S. ' 7

Mr. Mario Ueda who has stayed in Nagoya for three years will be

able to tell you about our activity. I presume he is now at
Canpinus University. '

N X WW MWVZJ Ly WW& Corin ]ch&?/‘
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Dr.W.D.Gonzalez Alarcon o June 24, 1978

Instituto de Pesquisas Espaciais
12 200 S,.,J, Campos

S, Paulo

Brasil

Dear Dr, Goﬁzalez Alarcon

I will send you some articles concern to the geomagnetic
precipitating electrons together with the reply of Prof, Hayakawa,
Now 0.5 um polypropylene film is avairable for the window of
the rocket-borne proportional counter as seen in preprint No.1,.
Hence you can observe electrons in the energy down to 10 keV,
although in the energy range below 10 kéV, the energy spectrum
deposited in the counter is different to that of incident electron
spectrum because of the straggling of electrons in the film as
seen in appendix of No, 2.

The observational results of our roczket experiment wés
discribed in the articles No.2 ~ No, 5. You can see some qualitative
and quantitative features of preciptating and pfiseudo-trapping
electrons in low geomagnetic latitude atout 1) altitude dependence,
2) energy spectrum, 3) pitc&éngle distribution and 4) correlation -
to gedmagnetic activity.

I think yoy have to master the following several proﬁlems
when you perform the rocket observation of geomagnetic precipitating
electrons by using this type of counters,
1) productioh of thin film with coating procedure,
2) film supporting mechanism against the pressure difference
of 1 atm,

3) gas control system to maintain the counter gain constant,

If you have interest to these instruments and desire to obtain
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1ne details of the technical know-how, please write again to
yrof. Hayakawa,

Yours sincerely

%"M‘ﬁ'élt [ \Q.WA

Fumiaki Nagase
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