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Eagle Nebula, M16 
7000 lightyears away,  
Temperatue 10 K (red) do 40 K (blue) 
Herschel 



HERSCHEL 

Herschel 
3.5 m IR Telescope, @80 K 
2300 l liquid Helium 
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Herschel Telescope: 
Key technology = SiC 
Brazed primary blank 



Friedrich Wilhelm Herschel,  
(1738 – 1822) 

German-English astronomer, 
and composer 

1781: discovery of Uranus 
 

1789: large telescope (1.2 m Ø 
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Andromeda galaxy 
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Key technology: Replicated Nickel Optics  



1963 1999 

1609 1993 

Sensitivity improvement: 100 Million times 

◄384 years ► 

◄36 years ► 



2nd ESA Large 
Class Mission 
Selected 2014 
Launch 2028 









Ta2 / Tb2 = Ra3 / Rb3  Nicolaus Copernicus 
1473-1543 

“De revolutionibus  
orbium coelestium” 

 
 

Johannes Kepler 
1571-1630 

“Harmonices mundi” 
 
 

Ta
2/Tb

2 = Ra
3/Rb
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Sir Isaak Newton 
1643 – 1727 

“Philosophiae naturalis  
principia mathematica ” 

 
 

F = G m1 m2/r2 



Isaac Newton 
1643-1727 

Albert Einstein  
1879 – 1955 

General relativity theory 
(1916) 

Orbit of  
Mercury 



Geiger counters on V2 

First observation of X-rays in space, 1949 



AEROBEE, 1962 



Discovery of first extra-solar X-ray source SCO-X1 
 SCO-X1 



Riccardo Giaconi (born 1931 in Genoa, I) 
John Hopkins (USA), ESO (D) 

Discovery of cosmic X-ray sources 

Nobel Prize in Physics in 2002 



VELA, 
1967 



02 July 1967, at 14:19 UTC:  
VELA 3 and 4 detected a flash of gamma radiation,  

unlike any known nuclear weapons signature. 
 
 

Declassified and published in 1973, 
"Observations of Gamma-Ray Bursts of Cosmic Origin"  



Wide Field Camera 
On 

BeppoSAX 
(1996 – 2002)  

Bruno Rossi Prize, 
1998  





02 July 1967: VELA 3 and 4 detected a flash of gamma radiation  GRB: Massive star collapsing to form a Black Hole  



ESA’s Columbus laboratory  





Herman Potočnik (1892 - 1929)  
(pseudonym Hermann Noordung)  

Slovene rocket engineer  







International Space Station (ISS) 



H=57.7m 
M=777t 



1960: European Launcher Development Organisation (ELDO) 
1962: European Space Research Organisation (ESRO) 
1975: ELDO+ESRO → European Space Agency (ESA) 
2016: Slovenia becomes Associated Member of ESA 
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Purpose of ESA 

 
“To provide for and promote, for exclusively peaceful 

purposes, cooperation among European states in 
space research and technology 

and their space applications.” 

Article 2 of ESA Convention 
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Member States 

ESA has 22 Member States: 
20 states of the EU (AT, BE, 
CZ, DE, DK, EE, ES, FI, FR, IT, 
GR, HU, IE, LU, NL, PT, PL, 
RO, SE, UK) plus Norway and 
Switzerland. 
 
Six other EU states have 
Cooperation Agreements with 
ESA: Bulgaria, Cyprus, Latvia, 
Lithuania, Malta and Slovakia. 
Discussions are ongoing with 
Croatia. 
 
Slovenia is an Associate Member. 
Canada takes part in some 
programmes under a long-
standing Cooperation 
Agreement. 

Noordwijk 
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ESA budget for 2017: by domain (total: 5.75 B€) 

 
Budget 2017 

5.75 B€ 

B€: Billion Euro 

M€: Million Euro 

*includes programmes 
implemented for other 
institutional partners  

Navigation* 
17.6%, 1010.8 M€ 

Space Science 
8.9%, 513.1 M€ 

Human Spaceflight 
& Robotic Exploration 
11.0%, 633.0 M€ 
Telecom & Int. Appl.* 
5.6%, 319.0 M€ 

Basic Activities 
4.1%, 234.8 M€ 

Associated with General Budget  
3.9%, 222.3 M€ 

Prodex 
0.8%, 47.2 M€ 

Technology Support* 
2.0%, 114.3 M€ 

Space Situational Awareness 
0.3%, 15.1 M€ 

European Cooperating 
States Agreements 
0.1%, 5.5 M€ 

Earth  
Observation* 
26.9%, 1543.3 M€ 

Launchers* 
18.9%, 1088.4 M€ 

SL: 0.1%, 3.4 M€ Population: 500 Million  
→ ESA: 11.50 €/person/year 
→ Space Science: 1 €/person/year 
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Ariane 5 Launch Zone (ZL3), Kourou, 
14 May 2009: launch Herschel and Planck 











Large Hadron Collider, CERN 



Compact Muon Selenoid (CMS) Detector  



Higgs boson: 
candidate event 



Composition of the universe 
Dark Matter 

Dark Energy 

Neutrinos 
Free 

Hydrogen 
and 

Helium 

Heavy 
Elements 

Stars 



EUCLID 
Mapping the geometry  
of the dark Universe 
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Cassini-Huygens 



Huygens 



14 January 2005:  
ESA’s Huygens probe  
lands on Titan 





ESA: First landing on a world in the outer Solar System 



ROSETTA 















PHILAE 







M = 1:1.000.000.000 Sun: 1.5m 

Earth: 13mm 
Jupiter: 150mm 

Earth-Sun: 150m 

Neptun: 3km 

Alpha Centauri: 40000km 

Earth-Jupiter:  
500m 

Mercury 



GAIA 
The billion star observer, launched 19 Dec 2013 
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Gaia Optical Bench Torus: SiC, 200 kg 



GAIA: all-sky view of stars in our Galaxy and neighbouring galaxies 



M31 – Andromeda galaxy 
Distance: 2.5 million light years! 

In our galaxy: 
Human radio 
transmissions 
travelled this distance 
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