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In the 14th and 15th centuries, Portugal went discovering and conquering sea and land all over the world. History was

forever changed by the courage and bravery of one people. The Portuguese navy introduced new techniques of navigation, using

astronomical instruments like the astrolabe.

In this paper, some episodes of the Portuguese relation with astronomy and space will be highlighted. These refer not only to

governmental measures and decisions, but also to initiatives of the society at large, telling of the important role that this subject

has played in the Portuguese society throughout the years.

© 2007 Published by Elsevier Ltd.
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Portugal is well known throughout the world for its

beaches and sunshine, for its gastronomy, its national

football team and, of course, for its national song, the

“fado”. But in the past, the adventurous spirit of this

small country contributed to the opening of the sea

routes and led to the establishment of contacts between

the different peoples of the Earth.

Other than employing innovative navigational techniques which made use of the positions of stars, the

Portuguese developed a number of instruments such as

the astrolabe (see Fig. 1), the sextant and the quadrant,

which helped in the determination of the routes to be

followed.

The ﬁrst Portuguese University was founded in 1290,

when D. Dinis reigned over the country.

It seems that Astronomy was one of the subjects

taught, though only sporadically. When the discoveries

began under the leadership of Henry, the Navigator, he

personally invested on the development of the ﬁeld, not
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only in the University, but also in his famed School of

Navigation, at Sagres, in Algarve.

Over the centuries, the Portuguese institutions maintained contacts with foreign universities, and kept up to

date with astronomical knowledge, making their own

contributions. Some observatories were created, namely

in Lisbon and Coimbra.

In 1709, the priest Bartolomeu de Gusmão demonstrated before the King and his cohort the possibility

of ﬂight. He produced several small hot air balloons,

which amazed the audience. It is said that at some point

he even ﬂew a large-scale model in Lisbon, but the story

lacks conﬁrmation. However, it is certain that his experiments took place, and he is by right one of the pioneers

of human ﬂight [1].

2. 1861: The Astronomical Observatory of Lisbon

(Observatório Astronómico de Lisboa)

In the mid-19th century, a dispute arose between two

famous astronomers of the day, the French Hervé Faye

and the German-born Wilhelm Struve, the ﬁrst Director

of the Pulkovo Observatory, in Russia. The issue was

related to the determination of the parallax of the star
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Fig. 1. Astrolabe (replica).



Au



th

o



r's



on



pe



rs



Groombridge 1830 (located in Ursa Major), and the

Academy of Sciences of Paris was the venue for much

of the discussion.

In February of 1850, Faye made a proposal for the

settlement of the dispute. Precise observations of that

circumpolar star should be conducted, and the place

to do it was Lisbon, since this was the only site in

Europe where the star could be observed in the correct

circumstances. He went on to propose that he would

conduct the observation campaign in person, using the

zenithal refracting telescope that he had built for the

purpose. The planning of the observations was worked

out between himself and Struve.

When news of the controversy and of the chosen

way to put an end to it reached Lisbon, a Portuguese

nobleman, the Count of Lavradio, D. Francisco de

Almeida Portugal, presented a project to the Chamber

of Peers (House of Lords), demanding that the observations should be made by Portuguese astronomers,

using the instrument that Faye would send from France.

He pointed out that there were many distinguished astronomers in Portugal, undoubtedly able to conduct the

observations, and that it would be shameful if they were

made by foreigners; he also reminded his peers of the

existence of the Navy Royal Observatory, in Lisbon.

The proposal was approved, but it was soon realized that the Navy Observatory did not offer the necessary conditions for the deployment of the sophisticated

equipment involved in the observations. Thus, it was decided that a new observatory should be built. The King

himself, D. Pedro V, made a generous personal contribution for the ediﬁcation, the equivalent to 150 euros,

quite a large sum at the time. However, the construction

did not start before 1861, when he had been succeeded

by D. Luís, who also made a personal contribution for

the observatory (see Fig. 2).
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Fig. 2. Lisbon Astronomical Observatory.



Fig. 3. Sundial at the Lisbon Astronomical Observatory.



Wilhelm Struve was quick to offer complete assistance, and he became involved in the choice of equipment for the new observatory. The relations between

Lisbon and Pulkovo extended to the copy of the plans

for the buildings (though in a smaller scale). Also, the

ﬁrst Director of the Observatory, Frederico de Augusto

Oom, spent four years at the Russian observatory.

The observations in Lisbon began in 1867. The new

observatory soon acquired a nice reputation in the astronomical community, participating in a number of international observation campaigns. Its Director at the

time, Campos Rodrigues, a Navy ofﬁcer, was the recipient of the 1904 Valz Prize, awarded by the Academy

of Sciences of Paris, due to the contributions of the observatory to the Eros campaign.

The observatory is still active, being responsible

for legal time in Portugal, and keeping a strong outreach program for the popularization of astronomy (see

Fig. 3).
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At the beginning of the space age, Portugal was under the rule of a totalitarian regime, led by the dictator António de Oliveira Salazar. Its motto was “God,

Motherland, Family”, and it promoted conservative values and the Portuguese traditional way of life and ﬁelds

of activity. Thus, it must be noted that the beginning of

space exploration, in 1957, had a noticeable impact on

the Portuguese society.

In 1958, the Ministry of National Education created

the Centre for Astronautical Studies. This was placed

under the wing of the Portuguese Youth (Mocidade Portuguesa), the juvenile organization of the regime; Eurico da Fonseca was appointed director, and given, as

main objective, the promotion of the so-called “conquest of space”. The organization was ﬁrst and foremost

directed at the young people, and it produced weekly

radio shows and a regular bulletin with information on

the subject [2].

Through the radio shows, the Centre tried to reach

into the most forgotten places in the country, and spread

the news about the latest breakthroughs of the USA

and the USSR, explaining the hows, whens, wheres and

whos of what was going on in the world at large, and

stressing the importance of those feats to the history

of Mankind. To make sure that the people understood

precisely what was at stake, installments of a simple

course in Astronautics were broadcast every Sunday, an

ambitious enterprise at a time when most people in the

country had almost no schooling.

The Centre also distributed its weekly news bulletin,

simply called “Astronáutica” (see Fig. 4), in whose

pages the themes and issues of space exploration and

astrophysics were debated. This bulletin was sent to all

members of the Centre [3].

At a time when information in the country was under

strict political control, with censorship commissions applying their rules to everyday life, the existence of this

centre was not only fundamental for the general public,

but also for students, universities and even scientists, if

they wanted to be kept up to date on the scientiﬁc and

technological advances that were linked to space exploration.

In the early days of the decade of 1960, Eurico da

Fonseca, at the time still the director of the Centre, and

an unavoidable name in the area in the country, made

a trip to the United States of America, to take part in a

series of meetings related to the ﬁeld. In one of them,

he presented a new idea for the planning of interplanetary trips, in which the optimization of spent energy



py



3. 1958: Centre for Astronautical Studies (Centro

de Estudos de Astronáutica)



Fig. 4. First page of the news bulletin “Astronáutica”, issue #9, 1960.



was envisaged, instead of just the fastest trajectory, the

traditional way of looking at the problem. NASA turned

out to be interested in the details of the project, and

Eurico da Fonseca was ofﬁcially invited for a new visit

to the country, this time including a tour of the ofﬁcial

facilities involved in the space effort. It seems that, at

some time during this tour, the Portuguese researcher,

an autodidact, had the opportunity to discuss the matter

with von Braun himself, thus learning that his suggestion was highly regarded in view of the plans for the

trips to the Moon.

4. 1965: Lisbon Planetarium

In 1965, the Lisbon Planetarium opened to the public. Christened with the name of Calouste Gulbenkian

(whose Foundation ﬁnanced the acquisition of the projector), this was the result of the lobbying by the Portuguese Astronomical Society, founded in 1917, and the

realization of the ancient dream of a Navy ofﬁcer, also

a brilliant amateur astronomer, Commander Eugénio

Conceição Silva (see Fig. 5), who pushed hard for its

construction [4].
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Fig. 6. Antenna at the tracking station, Mulemba.
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His inventive spirit and attention to details contributed in a decisive way to the installation of a modern

projector in a room with a semi-spherical vaulted roof,

which was in no way inferior to the similar equipments

that were springing up in other European capitals.

It allowed for a view of the night sky as it appeared

at any time and place on Earth. It was not by chance

that this magniﬁcent instrument was placed under the

responsibility of the Portuguese Navy, since it was a

magniﬁcent instrument that found its place as a didactic

tool, spreading the word on the wonders of astronomy

to a people with such a glorious tradition of sea-faring

and discovering new lands and new skies.

The Lisbon Planetarium has recently undergone an

upgrade, and the old instrument has been retired, though

it occupies the central position in the memories of this

institution.
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Fig. 5. Telescope built by Commander Eugénio Conceição Silva,

at the time the largest private reﬂector was in use in the Iberian

Peninsula. (Scientiﬁc American reported on this in its September

1952 issue, in the column “The Amateur Scientist”, in which the

technical details of the instrument were given.)
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5. 1965: Mulemba Space Centre (Centro Espacial

de Mulemba)

Also in 1965, but in Angola, at the time still a

Portuguese colony, an amateur, Carlos Bettencourt de

Faria, pursued his lifelong passion for radio and astronomy, and built near Luanda, at Mulemba, a so-called

Space Centre, using as materials little more than junk,

and putting to use his admirable resourcefulness (see

Fig. 6) [5].

Thanks to the privileged location of this private tracking facility (Lat. 8◦ 47 15 S, Long. 13◦ 18 28 E, alt.

75 m), the images collected by the satellites that came



Fig. 7. The area covered by the station.



into view of the station in three or four sequential passages allowed for the construction of global mosaics of

the African continent (see Fig. 7).

NASA, through the Goddard Space Flight Center,

supplied the Mulemba Space Centre with regular bulletins, with the schedules of the polar orbits of a number

of satellites which collected images of the surface of the

Earth and sent them back by VHF radio. Such were the

cases of the ESSA (Environmental Survey Satellite) and

NOOA (National Oceanic and Atmospheric Administration) series, among many others.

The information contained in those NASA bulletins

was fundamental for the positioning of the antennas in

such a way that they could track the passages of the

satellites with the required precision along the line of

sight. But they contained little more than the date and

time (hours, minutes and seconds) that had passed since

the launch of the satellite, and the longitude of the point

where it would cross the equator.

When the signal from a satellite was ﬁrst detected

in the northern horizon, the on-board cameras would

be capturing images from the Mediterranean coast

of Africa, at an average altitude of 1500 km. When it
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disappeared, the satellite would already be over Cape

Town or further south. This showed the geostrategic

importance of this tracking station, the only one in the

world that could receive images covering the whole

African continent in three or four consecutive passages

of a satellite.

From the 4th of October, 1958 to July, 1976 (when,

unfortunately, Carlos Faria was brutally murdered), over

three thousand and ﬁve hundred pieces (interviews, reports, papers) were sent to international institutions,

journals, newspapers and magazines, conferences, seminars, and radio and television shows. For instance, up

to February, 1975, about 1164 radio shows were produced for the Catholic Radio Station of Angola, under

the title “The cosmos in your home”; these were live

shows, broadcast from the fully equipped studio at the

centre.



Fig. 8. Poster of Valentina Terechkova visit.
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7. 1970: Permanent Commission for the Sudy of

Outer Space (Comissão Permanente de Estudos do

Espaço Exterior)
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During the decades of 1960 and 1970, Portugal was

visited on separate occasions by a number of American astronauts. The ﬁrst visitor was John Glenn, on the

19th of October, 1965. Upon his arrival, the ﬁrst American to orbit the Earth pronounced a speech in which

he compared the Portuguese and their discoveries with

the Americans and their spatial adventures. According

to his own words, “Portugal began the Descobrimentos

and the Americans keep going it”. To him, this clearly

demonstrated the existence of a bond between the two

peoples. The objectives of his visit were to pay his respects in the name of the new discoverers, and to spread

the word, by sharing his experiences with students, universities and companies.

Portugal received further visits from American astronauts, up to 1975. Frank Boorman, of Apollo 8 fame,

came in 1969, and in 1971 it was the turn of James

Lovell and Stuart Roosa. Lovell returned in 1975, this

time as a guest of the Portuguese ﬂight company TAP

and of the bank BNU. At the reception, the President

of TAP looked to the distant future, stating that “space

travel will become an extension of air travel”.

In the same year, the Women’s Democratic Movement extended an invitation to the Soviet cosmonaut

Valentina Terechkova for a visit to Portugal (see

Fig. 8). She took part in several press conferences in

which she talked about the spatial cooperation between

Soviets and Americans. She also spoke about the new

nations that were turning towards space, such as India,

and of the cooperation that they could establish with

the space powers of the time.



In 1970, the National Board for Scientiﬁc Research

(Junta Nacional de Investigação Cientíﬁca) created a

new entity, named Permanent Commission for the Study

of Outer Space (Comissão Permanente de Estudos do

Espaço Exterior). The tasks attributed to this Commission meant that it should keep up to date on any plans

and developments of national entities, public or private, that were involved in any type of research referring to extra-atmospheric space, and in any applications

thereof. It also had the responsibility of encouraging the

formation and specialization of the scientiﬁc personnel

which was and would be needed to undertake the future

plans and activities of the country in the area.

After Portugal participated in the United Nations

Conference on the Peaceful Utilization of Outer Space,

the Commission organized in Lisbon, in 1976, a ﬁrst

Seminar on Remote Sensing. This became a regular,

with a second edition in Porto, in 1978, and a third

back in Lisbon, in 1980.

At this time, the techniques of image analysis and

processing were introduced in the country, though they

were at ﬁrst applied primarily to extract the information

contained in electron microscope images. A number of

courses on the treatment of this type of data took place

between 1979 and 1980.

In 1981, the digital processing of images took its

ﬁrst steps in the country. The Commission was busy at

work, providing the opportunities for technicians and

scientists to go abroad and take courses and training

in the ﬁeld, namely in the USA, England, France and

Germany.

Luíz Vaz de Camões, one of the most famous

of Portuguese writers, author of the national
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6. Astronauts visiting the country (1965–1975)
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Fig. 10. Portuguese stamps allusive to 26◦ IAF Congress.

Fig. 9. Fronstipice of Lusiada’s ﬁrst edition.
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Diz-lhe a Deusa: “O trasunto, reduzido Em pequeno

volume, aqui te dou Do Mundo aos olhos teus, para

que vejas Por onde vás e irás e o que desejas”



on



“Uniforme, perfeito, em si sustido Qual, enﬁm, o

Arquétipo que o criou, Vendo o Gama este globo,

comovido De espanto e de desejo ali ﬁcou.”



There were about ﬁve hundred participants, including

scientists, engineers, space law specialists, and many

others. Since the United States of America had put into

effect a policy of not allowing their astronauts to visit

“countries where the political situation is not clear”,

only the Soviet Union sent two cosmonauts, Vitali Sevastyanov and Pyotr Klimuk, who had recently spent two

months in space, on board the orbital station Salyut 4.

Many important names in the engineering and scientiﬁc ﬁelds of Astronautics were present, such as the

Russian Leonid Sadov, at the time a prominent ﬁgure

in the soviet space program, and who led the delegation

of the Academy of Sciences of the USSR; the American Krafft Ehricke, who had been (and would be again

in the future) involved in the analysis and planning of

manned Mars missions; Milton Rosen, another American, who had been in charge of early attempts by the

US Navy to launch artiﬁcial satellites; the French JeanJacques Barré, one of the pioneers of rocket propulsion

in his country, since the 1930s; and another pioneer, the

Czech-American Frank Malina, who had chosen to live

in France after he left a ﬁeld that in his view became

too closely linked to weapons development (Fig. 10).

The chief of the Military House of the Portuguese

President was the designated ofﬁcer to greet the participants. In his opening discourse, he claimed: “More

than ﬁve centuries ago, we were the pioneers of the

great maritime journeys, and we began the scientiﬁc

systematization of the navigation techniques, in the

famous School of Sagres; we were but a small country,

but in this Earth of ours we discovered new worlds, we

enlarged the limits of knowledge, we brought together

many different peoples and civilizations. But the Portuguese have shown their pioneering spirit not only in

the time of the caravels; we are particularly grateful for

the homage paid by the ICAS Congress, in July 1974,

to the celebrations of the 50 years of the trans-atlantic
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epic “Os Lusíadas” (see Fig. 9), in which he gloriﬁes

the discoveries, wrote, in that same poem:
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When with the grace and majesty divine, Which round

immortals when enamour’d shine, To crown the banquet of their deathless fame To happy Gama thus the

sov’reign dame:
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“O lov’d of Heav’n, what never man before, What

wand’ring science never might explore, By Heav’n’s

high will, with mortal eyes to see Great nature’s face

unveil’d, is given to thee.”
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Thus he spoke of a technology that would not see the

light of day before some ﬁve hundred years.
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8. 1975: XXVI International Astronautical

Congress (26◦ Congresso Internacional de

Astronáutica)

Though 1975 marked a time of political and social

strife in Portugal, Lisbon was chosen as the venue of

the XXVI International Astronautic Congress, thanks

largely to the efforts of Prof. Varela Cid, of the Technical University of Lisbon. The event took place in the

buildings of the Foundation Calouste Gulbenkian, between 21 and 27 September. As usual, the scientiﬁc

community came together to discuss the latest developments in the ﬁeld [6].
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Fig. 11. Partial plans for POSAT.



lite, of a type that the building institution sold to diverse

countries and organizations.

In the time that preceded the launch, the consortium

that assumed the responsibility for the project strived for

the correct registration of the Portuguese satellite with

the United Nations. For that to become a reality, Portugal had to ratify a number of international treaties that

it had not done yet, such as the “Regulatory Agreement

on the Activities of Member States in Outer Space, including the Moon and other celestial bodies”, and the

“Convention on International Responsibility for Damages caused by spatial objects”, among others.

The Portuguese Institute for Communications directed a request at the UIT, for the authorization to use

the required frequencies in the operation of the satellite.

However, all this legal preparation did not prevent

protests from a number of foreign administrations, when

the satellite was launched and started operating. At least

Saudi Arabia, Italy, Japan and the USA cried out that the

transmissions of the Portuguese satellite were affecting

(or potentially disturbing) their own activities.

POSAT is still in operation today, and it keeps collecting images and relaying military communications

[7,8].
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ﬂight between Lisbon and Rio de Janeiro, accomplished

by Gago Coutinho and Sacadura Cabral”.

The congress was the occasion for many presentations on themes related to space activities. Some

should be remembered: Prof. A. Jaumotte, of the Free

University of Brussels, expounded on “Earth, an open

system—How to use solar energy”; this was followed

by a plenary meeting on Space and Energy, in which

J.P. Layton, from Princeton, spoke about solar energy,

K.B. Serapimov, from the Central Laboratory for Space

Research, in Soﬁa, Bulgaria, spoke on “The ecological

limits of energy”, and L. Perek, from the United Nations Division for Space Matters, reviewed the sources

of energy in the Universe.

Layton was responsible for the most talked about

communication in the congress, when he presented detailed plans for space colonies, built from lunar raw

materials and capable of accommodating some 10 000

people. He exhibited images of artistic views of those

space habitats, showing rivers, hills and even clouds,

in an almost perfect reproduction of the Earth environment. Even gravity would be provided by the rotation of this cylindrical artiﬁcial world. The costs were

already calculated, and they were only four times those

of the Apollo program, or of one year of the Vietnam

war, which had an average cost of 25 billion dollars to

the American people.

The Congress was attentively followed by the Portuguese printed press, with daily reports highlighting

the proposals that were being put forward by the participants.
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9. POSAT—1◦ Satélite Português (1993)
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In 1991, Portugal was a different country. A member of the European Union, it was a modern state that

made use of space for such routine matters as telecommunications or meteorological forecasts. As such, it had

already become a member of a number of international

organizations that relied on the use of satellites.

It was then that the Minister of Industry and Energy

at the time, Luís Mira Amaral, decided on the creation

of a working group, whose main task was to join the

efforts of the public and private sectors and produce

a development program that should lead to the construction and launch of the ﬁrst Portuguese satellite—

P-Sat 1. In the studies that were to be conducted, the

ways and means of ﬁnancing such an undertaking assumed great importance (Fig. 11).

The P-Sat 1, largely ﬁnanced by European Union

funds, was put in orbit by an Ariane launcher, on

September 26, 1993. It was a ready-made microsatel-



10. Conclusion

POSAT was indeed the ﬁrst great space project in

the history of the country, at a time when it had not yet

joined the European Space Agency, and some political

voices seemed to believe that Portugal could assume

a position in the utilization of space on its own. A

few years after this adventure, however, the country

opted for adhering to ESA, and from then on it has
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participated in several projects of the agency, including

the exploration of the Solar System.

This goes to show that a country with such a long

history, whose moments of greatness seem to be almost

forgotten in the shadows of history, can still try to keep

up with the great nations of the world in our time. Right

from the beginning of the space age, Portugal, a garden

by the sea, as some have described it, tried to somehow

get involved in this new great adventure of mankind. For

that purpose, a number of strategies have been followed,

sometimes with little or no public visibility, but in the

end they paid, and the results, though far from perfect,

have put the country among the other nations of Europe

and the world, both in the industrial and the academic

ﬁelds.

This is a theme where research is just beginning, and

a number of policies and episodes have still to be dug

out and interpreted under the light of the time in which

they took place.
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