Jpace Exploration ¢

The scope of this exhibit is to give an overview of Space Exploration from early years up to the year 1997. It will
present origins, influences and what has made it possible for humans to achieve discovery beyond the outer
boundaries of Earth. It includes a timeline of space travel from initial beginnings in the 1920s to the late 1990s, looking
at some of the major historical milestones in more detail. This display will conclude on Space Exploration as a global
endeavour, showcasing some of the international efforts that have been made over the corresponding decades.

1 INTRODUCTION

Space exploration is investigation of the reaches of the universe Space travel refers to the
and the use of the obtained information to increase knowledge of the human or automated journey
cosmos and to benefit humanity. into space beyond Earth’s
atmosphere. It involves the
use of spacecraft and space
technology to discover and
study the universe.
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2 HISTORICAL INFLUENCES Space<2~Exploration

Though humans have looked to the stars and dreamed of voyaging there for thousands of years, they did not become a space-
faring species until the beginning of the early twentieth century. It was then that the concept of using rocket propulsion to
accelerate spacecraft to orbital velocity came to the fore. Here are some of the most important influences from history and
astronomy that would later make space exploration and space travel possible.

ANAsgo

. POSTA ROM

LAS 10FORMULAS HATEMATICAS QUE CAMBIARON LA FAZDE LA TIERRA
Nicolaus Copernicus (19 February 1473 — 24 May 1543)
Mathematician and astronomer, formulated a heliocen-
tric model of the Universe, likely based on the model of
astronomer Aristarchus of Samos, (310-230 BCE), Greece.

Conrad Haas (1509-1576)
Saxon military engineer, pioneer of
rocket propulsion, wrote a treatise

on rocket technology.
Developed multistage rocket design.

The ancient Egyptians saw the milky
way as a heavenly version of the river
Nile which sustained their civilization.
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Sir ISAAC NEWTON (1642-1127) | Sir ISAAC NEWTON (1642-1727)

Erasmus Habermel : Tycho Brahe (1546-1601) Galileo Galilei (1564-1642)

(ca. 1538 — 1606), Prague Astronomer Astronomer Is5ER Nequn (1642_,1,727)
. i ; Polymath, mathematician, physicist, astronomer
Major watchmaker and Made extensive and Built his own refracting (cee s THBF it nfarmation)
maker of astronomics and ~ accurate measurements telescope in 1609, that pag
geodesy instruments. of the positions of celes- magnified objects 33 times.
He received commissions tial objects without the
from Tycho Brahe. aid of a telescope.
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COMETA HALLEY Ze Alexander von Humboldt
14 Sep 1769 — 06 May 1859

: Polymath and Author of
Johannes Kepler (1571-1630) Named after astronomer and polymath Cosmos: A Sketch of o Physi-

Mathematician & astronomer Edmund Halley (1656-1742), who first

Former assistant, to Tycho Brahe. Later computed its orbit. Halley comet passes
used Brahe's extensive observational data close to Earth every 76 years.

to derive Kepler's laws of planetary motion.
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Three pioneers, Kostantin Tsiolkovsky (tsarist Russia), Hermann Oberth (WW1
Germany) and Robert Goddard (US) carried out theoretical work on rocketry
in the early 20% century. Only Goddard translated theory into experimenta-

tion, launching the first liquid-propelled rocket in 1926 (see page 5).

Jules Verne (1828-1905), Novelist and author of
From the Earth to the Moon (1865) and & Around the Moon (1866)



3 SCIENCES & ENGINEERING Space<=~Exploration

Gradually, humanity uncovered the science that explains the basic workings of the solar system. From the start of the scientific
revolution of the sixteenth century, the work of scientists did much to transform humanity’s perspective on the world and the

universe and continues to do so.
Albert Eigstein, Physicist
-1955
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4 THE UNIVERSE Space<#~Exploration

THE UNIVERSE - THE LOCAL GROUP - THE MILKYWAY - OUR SOLAR SYSTEM:
SUN - MERCURY — VENUS - EARTH — MARS — JUPITER — SATURN — URANUS — NEPTUNE — PLUTO (dwarf planet)

Earth is one of
eight planets
orbiting the Sun

The SOIar System in our Solar

INTER-PARLIAMENTARY UNION
CENTENARY CONFERENCE

. System. The
L furthest planet,
P ALINIEREA PLANETELOR ALINIEREA PLANETELOR ALINIEREA PLANETELOR N.e.ptune, is 4.5
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Earth is a globe of
rock and metal, av-
eraging 12,756 km
(7,926 miles)
across. It has water
and air to breathe’ ALINIEREA PLANETELOR ALINIEREA PLANETELOR
and is the only
known planet that
can support life.
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It is hard to imagine
that there are at least
4.3 billion km (2.7 billion miles)
between Earth and Neptune.
This distance however, is a fraction
compared to the vastness of space. Earth
seems just a speck in the open blackness of

the Universe dotted with stars, galaxies, and dust.
Breaking the Universe down to its parts is perhaps the
easiest way to think about it.

Our sun is only
one of over
100 billion
stars grouped

. , together into a
- - * o009 : galaxy called

- ‘_ ¢ . . the Milky Way.
T.he Universe "N The Local

It would take a
beam of light

; e < \ travelling
The Local Group is just [l ! G rou
one cluster of galaxies. [FE—.— , P 30001(:3%"(;38
There are thought to ] The Milky Way and S?f (/ Se,c)
miles

be over 100 billion
other galaxies in the
universe.

around 54 other galaxies
make up a cluster called
the Local Group.

Light takes millions of
years to travel across
this region of space.

100 000 years
to travel from
one side of the
Milky Way to
another.




5 TIMELINE 1920-1955 6 TIMELINE 1955-1965 Space<2~Exploration

31 January 1958

Explorer 1 was the first satellite
launched by the US and was part
of the US participation in the In-
ternational Geophysical Year. The
mission followed the first two sat-
ellites the previous year: the So-
viet Union's Sputnik 1 & Sputnik

Tewys

02 April 1963

Luna 4, sometimes known in the West as
Sputnik 26, was a Soviet spacecraft launched
as part of the Luna program to attempt the
first soft landing on the Moon. Following a
successful launch, the spacecraft failed to per-
form a course correction, thus missing the

16 March 1926

Robert Goddard, 'Father of Modern
Rocketry" launches the first liquid-
fuelled rocket.

01 January 1959:
The Soviet Luna
1 becomes the
first spacecraft
to reach another
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) 2, beginning the Cold War Space world, the st Moon, remaining instead in Earth orbit.
' Race between the two nations. Moon. 01 April 1960 NRBULGARIA
LesssnssemmnmmEEnEm first US applications satellite launched.
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COMMUNICATIONS FOR PEACE 16 June 1963
o T 04 October 1957 14 September 1959 5 Valentina Tereshkova

Luna 2 deliberately
crashed into the
Moon's surface, be-
coming the first hu-
man-made object to
contact another ce-

| NICARAGUAwwo 300 = lestial body.

on the Soviet Vostok 6
becomes the first
woman in space.

A Soviet Union R-7 rocket launches
Sputnik 1, the first satellite, into space.
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20 June 1944

Launched by Nazi Germany towards the
end of World War Il, a rocket-powered
missile known as V-2 becomes the first
human-made object to reach space.
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12 August 1960

Project Echo was the first passive
communications satellite. Each of
the two US spacecrafts, launched
in 1960 and 1964, were metalized
balloon satellites acting as passive
reflectors of microwave signals.
The first transmissions using Echo
were sent from Goldstone, Cali-
fornia, to Holmdel, New Jersey, on
12 August 1960.

The last Echo satellite deorbited
and burned up in the atmosphere
on 7 June 1969.

Loy g
VALENTINA TERESHKOVA, PRIMERA MUJER COSMONAUTA JUNIO DE 1863.

. 14 September 1959
' Luna 3 sends the

¢« first pictures of the
far side of the
Moon.

« luna2andluna3
were the only
probes to complete
all of their mission
objectives.
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26 July 1963
first satellite to operate in
geostationary orbit.

03 November 1957
The first mammal in space, dog Laika is
launched aboard Soviet Sputnik 2.
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FVO?Y;EL:?S‘CENVT'E'NMAL 20 February 1947
W Launched by the US
A in a captured V-2
rocket, fruit flies
become the first
living creatures in

space (page 15).
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23 March 1965

Project Gemini was the second US
human spaceflight program, after
Project Mercury, while the Apollo
program was still in development.
Gemini ran from 1961 to 1966.
The Gemini spacecraft carried a
two-astronaut crew. Ten Gemini
crews and 16 individual astro-
nauts flew low Earth orbit (LEO)
missions during 1965 and 1966.

06 August 1961
Cosmonaut
Gherman Titov
on the Soviet
Vostok 2 be-
comes first per-
son to spend a
 whole day in
¢ space and film
| ' Earth from his

© spacecraft.

VENUS MARINER 2
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14 December 1962
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data from another planet (Venus).

GERMAN TYITOV
1961. VIIl. 6-7.
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20 February 1962

Mercury-Atlas 6, named Friendship 7, was the first crewed US
orbital spaceflight. Piloted by astronaut John Glenn and oper-
ated by NASA as part of Project Mercury, it was the fifth hu-
man spaceflight, preceded by Soviet orbital flights Vostok 1
and 2 and US sub-orbital flights Mercury-Redstone 3 and 4.

18 March 1965

First human spacewalk — Soviet
cosmonaut Aleksey Leonov on
Voskhod 2.

PRIMUL ZBOR IN COsMos GAGARIN
- VLASTO

12 April 1961 - Soviet Cosmonaut Yuri Gagarin becomes the first human to orbit Earth.






