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Tech



Proloque
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Terraforming the planet







Animals 

step to dry

land, each 

carrying 

around a small piece of sea.



Image Credit: NASA



Life continues 

to expand to 

new horizons









Influential

innovations in 

space

exploration



1609

Telescope
by Galileo



Telescope
Remained the most

important space

exploration tool till

1950’ties



Radio communication

1873 
Maxwell predicts EM waves

1888 
Herzian waves

demonstration

1900 
Radio communication

patents



Early Rockets
China in 1300



Propulsion

for space

travel

1903
Tsiolkovsky: idea of 

space research by a 

rocket device



1903
Исследование мировых пространств реактивными приборами

Konstantin Tsiolkovsky

1912
Robert Esnault-Pelterie’s lecture on rocket theory

Robert Goddard analysis of rockets

1920
Robert Goddard: A Method of Reaching Extreme Altitudes

Idea of traveling to the moon

1923
Hermann Oberth

Die Rakete zu den Planetenräumen

1924
Cosmic Rocket Trains

Konstantin Tsiolkovsky

1928
RAK-1 car by OPEL

1931
Leningrad Gas Dynamics Laboratory

1932 
Reichswehr starts rocket weapon research

Link

https://www.youtube.com/watch?v=vsqg28y_s3s


60 years of space tech. 60 years of space tech. 



1944 German V-2 
The first rocket reaches space



1945
Operation paperclip. 

Peenemünde rocket

team is captured and 

transferred to US. 





The first spacecraft



1957 Sputnik
Combining rocket, satelite and radio





1958 Explorer-1
Detects Earth radiation belts

1954 Wernher von Brown and Redstone

(mil)

1955 President Eisenhower declared that the 

nation will launch a satellite8RL89mO.dpuf

Eisenhower suspended the Redstone project

and selected project Vanguard (civilian)

1957 after Sputnik launch, the Redstone

project was reviewed and 

Explorer-1 was built in 84 days

http://www.skyandtelescope.com/astronomy-news/a-celebration-of-spaceflight/#sthash.r8RL89mO.dpuf


William Hayward Pickering, James Van Allen, and Wernher von Braun





Satellite parts
from Bell labs

1947 Transistor

1947 Hamming codes

1948 Communication theory

1954 Photovoltaic Panel

1962 Communication satellites

1969 Charge-coupled Device CCD

1972 C-language, UNIX

1974 TTL logic



First steps 

on sat com

Bell Labs and NASA

1960 Echo 1A

1964 Echo 2



Holmdel Horn Antenna

by Bell Labs



Telstar

Launch 1962

Power: 15 W

Mass: 77 kg

Three Ground stations

Relay for one TV channel

and 600 phone calls

(for 20 min com session)



Race to the Moon





Luna 2 (USSR)

Luna 3 (USSR)

1959
First images of the far side of the Moon

1959



AFA-E1 Phototelevision

system

"Yenisey" Phototelevision System,
Prototype for AFA-E1





First man in space



1961
Yuri Gagarin

obits the Earth 

as the first

man in space











1962
John F. Kennedy 

“..this nation should 

commit itself to achieving 

the goal, before this 

decade is out, of landing 

a man on the Moon and 

returning him safely to 

the Earth.”



Apollo 
program

1958 Project Mercury 

1962 - 1966 Project Gemini 

1961 – 1972 Project Apollo

• Six spaceflights to the Moon

• 12 men to the surface of the Moon



Apollo-1 fire

1967
Three astonauts

lost their lives



Apollo 81968



Apollo 111969







2011





Saturn V – the biggest rocket ever built







N1 – Russian Saturn V contender

Ракета-носитель

Development program 

for Soviet moon mission.

All four test flights failed.

Rocket was poorly tested 

due to lack of resources.



1970



Luna 9



Story of 

MARS

Channels



1877 - Schiaparelli observes Mars

with telescope and describees the 

picture with ”channels”. Draws first

maps of Mars.

1895 - Percival Lowell publishes book ”Mars” where he is discussing

the possibility that “channels” are made by a civilization.

1896 - Percival Lowell: Intelligence on Mars

1897 – H.G. Wells, The War of the Worlds

1912 – Princess of Mars

1938 - Orson Welles, radio play

The War of the Worlds

Mars ”Channels”

http://en.wikipedia.org/wiki/Orson_Welles




1964













Total amount of data 

returned by Mariner 4 

mission was 634 kB…

and it changed 

our view to the 

world.









Venus 
Russian

Venera program







Launch date Official name* Mission Comments

Feb. 4, 1961 Heavy sputnik Impact Stranded in Earth orbit

Feb. 12, 1961 Venera-1 Impact Failed on its way to Venus

Aug. 25, 1962 - Landing Fourth stage failure in the orbit

Sept. 1, 1962 - Landing Stranded in the low Earth orbit

Sept. 12, 1962 - Flyby Fourth stage failure in the low orbit

Feb. 19, 1964 - Flyby Did not reach orbit due to third stage failure

March 27, 1964 Kosmos-27 Landing Stranded in the low Earth orbit

April 2, 1964 Zond-1 Landing Failed on its way to Venus

Nov. 12, 1965 Venera-2 Flyby Passed 24,000 km from Venus

Nov. 16, 1965 Venera-3 Landing First reached the planet

Nov. 23, 1965 Kosmos-96 Flyby Failed to leave low Earth orbit

June 12, 1967 Venera-4 Landing First to reach atmosphere of Venus and transmit data

June 17, 1967 Kosmos-167 Landing Failed on the Earth orbit

Jan. 5, 1969 Venera-5 Landing -

Jan. 10, 1969 Venera-6 Landing -

Aug. 17, 1970 Venera-7 Landing Transmitted data from the surface

Aug. 22, 1970 Kosmos-359 Landing -

March 27, 1972 Venera-8 Landing Transmitted data from the surface for 50 minutes

March 31, 1972 Kosmos-482 Landing Failed to leave Earth orbit

June 8, 1975 Venera-9 Orbit/landing
Landed; transmitted first black and white images of the 

surface

June 14, 1975 Venera-10 Orbit/landing Landed; transmitted black and white images of the surface

Sep. 9, 1978 Venera-11 Landing Landed; failed to return photos

Sept. 14, 1978 Venera-12 Landing Landed; failed to return photos

Oct. 30, 1981 Venera-13 Landing Landed; returned color photos

Nov. 4, 1981 Venera-14 Landing Landed; returned color photos

June 2, 1983 Venera-15 Orbit Radar mapping from orbit

June 7, 1983 Venera-16 Orbit Radar mapping from orbit

Dec. 15, 1984 Vega-1 Venus landing/Halley Comet flyby Landed on Venus/ flew by Halley Comet

Dec. 20, 1984 Vega-2 Venus landing/Halley Comet flyby Landed on Venus/ flew by Halley

1961 Russian Venera program (1961 – 1985)

http://www.russianspaceweb.com/3mv_kosmos27.html
http://www.russianspaceweb.com/3mv_zond1.html
http://www.russianspaceweb.com/venera7.html
http://www.russianspaceweb.com/venera72_kosmos482.html
http://www.russianspaceweb.com/venera75.html
http://www.russianspaceweb.com/venera75.html


Venera program highlights

• 1967 Enter first time to the 

atmosphere of another planet 

• 1970 First soft landing on 

another planet

• 1975 First images from 

another planet surface

• 1983 First high resolution 

radar maps from another planet



1982 Venera 13





1972 Landsat







1972 
Passing the asteroid belt

Pioneer 10

Pioneer 11







Jupiter

Jupiter

1973



Saturn
by Pioneer 11 

1979



Grand Tour project

• 1964 Gary Flandro at JPL notes 

that Jupiter, Saturn, Uranus and 

Neptune are aligned in the end of 

1970s.  

• 1969 NASA creates Outer Planets 

Working Group

• 1971 Grand Tour was canceled and 

replaced by tow Mariner Jupiter-

Saturn spacecraft



Voyager 1 & 2

6 months before the 

launch the spacecraft 

were renamed 

Voyager 1 and 2



Voyager Golden Record

Carl Sagan (1934-1996)





1977 

Voyager 1

Voyager 2



Jupiter1979

Jupiter 
by Voyager 2 



Saturn
by Voyager 2 

1980



Uranus
By Voyager 2

1986



Miranda 

by Voyager 2

1986



Neptune
by Voyager 2

1989



Neptune
by Voyager 2

1989



1989

Triton



1990

Pale 

Blue Dot





ISS



1998

International 

Space Station





ISS, Humans live in 

space.

360 km

27 743.8 km/h

7.7 km/s





1989







1997









1997





The Huygens spaceprobe descends to the surface of Saturn's moon Titan in this diagram 

depicting the mission sequence. Digital, 2004, for Scientific American. © 2005 by Don Dixon.

Titan
Saturn moon

2005



Credits: ESA/NASA/JPL/University of Arizona







2009



New Horizons

2006



New Horizons

Pluto

2015



Exoplanets



Kepler









Future



Commercial space













Smaller satellites





Constellations



Space tourism







SLS



Skylon rocket plane



Planetary colonisation





Asteroid mining



Search for 

extraterrestrial life continues



Interstellar missions


