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Europe’s gateway to space,  

the European Space Agency 

unites 23 countries in the study 

and exploration of the Universe
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I
n 2025, the European Space 

Agency (ESA) will reach a 

VLJQLƅFDQW�PLOHVWRQH��LWV���WK�

ELUWKGD\��)RU�WKH�ODVW�ƅYH�GHFDGHV��

ESA has brought together 

European countries for sustainable 

DQG�FROODERUDWLYH�VSDFH�H[SORUDWLRQ��

ODXQFKLQJ�PLVVLRQV�OLNH�WKH�&DVVLQLŚ

Huygens probe in 1997, which ranged  

as far as the rings of Saturn. 

(6$�HPHUJHG�IURP�WKH�QHHG�IRU�

D�PXOWLQDWLRQDO�(XURSHDQ�VSDFH�

SURJUDPPH��SDUWLFXODUO\�WR�FRPSHWH�ZLWK�

the strength of research being produced 

E\�WKH�86$�DQG�6RYLHW�8QLRQ�DIWHU�:RUOG�

:DU�7ZR��7KH�RUJDQLVDWLRQ�FDQ�WUDFH�LWV�

URRWV�EDFN�WR�WZR�VHSDUDWH�(XURSHDQ�

VSDFH�DJHQFLHV�VHW�XS�LQ�WKH�����V��

WKH�(XURSHDQ�/DXQFK�'HYHORSPHQW�

Organisation (ELDO), which sought 

WR�GHYHORS�D�ODXQFK�V\VWHP��DQG�WKH�

European Space Research Organisation 

�(652���ZKLFK�IRFXVHG�RQ�GHYHORSLQJ�

spacecraft. In 1975, ELDO and ESRO were 

PHUJHG�LQWR�ZKDW�LV�QRZ�(6$��FRPSRVHG�

WKHQ�RI�MXVW����PHPEHU�VWDWHV��

6LQFH�LWV�IRUPDWLRQ��(6$�PLVVLRQV�

KDYH�VKDSHG�RXU�XQGHUVWDQGLQJ�RI�VSDFH�

DQG�DGYDQFHG�WKH�WHFKQRORJ\�ZH�XVH�

IRU�DVWURQRP\��,WV�ƅUVW�PLVVLRQ��&RV�%��

ZKLFK�ODXQFKHG�LQ������DQG�DLPHG�WR�

VWXG\�JDPPD�UDGLDWLRQ�HPLWWHG�IURP�

DVWURQRPLFDO�REMHFWV��RSHUDWHG�IRU�

four years longer than planned. Only 

D�KDQGIXO�RI�JDPPD�UD\�VRXUFHV�ZHUH�

NQRZQ�EHIRUH�&RV�%��(6$ŝV�,QWHJUDO��

ODXQFKHG�LQ�������KDV�QRZ�WDNHQ�XS�LWV�

PDQWOH��LQYHVWLJDWLQJ�JDPPD�UD\�EXUVWV�

E\�GHWHFWLQJ�QRW�RQO\�JDPPD�UD\V��EXW�

;�UD\V�DQG�YLVLEOH�OLJKW���

7RGD\��(6$�DLPV�WR�SURYLGH�

FRRSHUDWLRQ�LQ�VSDFH�UHVHDUFK�DPRQJ�X

European Space Agency

of 

the

As Europe’s organisation for space exploration marks five decades since its 

foundation in May 1975, Anita Chandran looks at key moments in its history
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European states in a peaceful way, with the view of 

XVLQJ�UHVHDUFK�DQG�WHFKQRORJ\�IRU�VFLHQWLƅF�SXUSRVHV�

and space operations. It consists of 23 member 

states and has over 2,500 employees across its nine 

sites. Over its last 50 years, it has demonstrated 

science that has captured the imagination of 

people across the world, providing infrastructure for 

researchers and citizens, as well as shedding light on 

some of the Universe’s most challenging problems. 

ESA’s missions have spanned our Solar System, 

looked into the early Universe, and kept an eye on 

Earth. It works closely with NASA and with other 

international astronomical organisations, like the 

European Southern Observatory. Its projects are 

numerous and many of them have household 

acclaim. In celebration of ESA’s anniversary, let’s  

take a look at some of its biggest achievements  

in the last half-century. 

Ariane: a rocket for Europe
One of ESA’s biggest contributions to the space 

sector has been the development of the Ariane 

satellite-launcher programme. Started in 1979, Ariane 

aimed to enable Europe to have independent access 

to space. The small satellite launchers that were used 

in Europe prior to Ariane, such as Diamant A and B, 

were successful but not suitable for large payloads. 

(XURSH�QHHGHG�D�ODUJHU��PRUH�ƆH[LEOH�ODXQFK�V\VWHP��

One of ESA’s precursors, ELDO, was developing 

a satellite launcher called Europa, which relied on 

elements from different European nations – the UK, 

Germany and France. The project was plagued with 

technical failures. An ELDO rocket was ‘successfully’ 

launched in 1964, but became highly unstable at 

DURXQG�WZR�PLQXWHV�LQWR�LWV�ƆLJKW�DQG�HYHQWXDOO\�

broke up. By 1973, the European rocket programme 

had been shelved. 

In the wake of these failures, France proposed the 

Ariane project as a replacement for Europa, under 

the guise of L3S (an abbreviation of the French for 

third-generation substitution launcher). Ariane-1 had 

D�GUDPDWLF�VWDUW�DW�LWV�ƅUVW�DWWHPSW�RQ����'HFHPEHU�

1979, with the rocket motor abruptly going out. It 

launched successfully nine days later from Kourou, 

French Guiana on 24 December 1979. While Ariane-1’s 

purpose was to send satellites into geosynchronous 

orbit, it was particularly important because of its 

capability to send a pair of satellites on a single 

launcher, reducing costs. 

7KH�$ULDQH�VHULHV�RI�URFNHWV�KDV�KDG�D�VLJQLƅFDQW�

LPSDFW�RQ�(XURSHDQ�VSDFHƆLJKW��ODXQFKLQJ�VDWHOOLWHV�

VXFK�DV�*LRWWR��(6$ŝV�ƅUVW�GHHS�VSDFH�PLVVLRQ�WR�

Halley’s Comet; Envisat, an Earth-observing satellite 

that was the largest of its kind at the time; and 

Rosetta, the comet-chaser. Its most recent iteration, 

Ariane 6, was successfully launched in 2024. 

Journey to the surface of Titan 
A mission that captured the hearts of many, and 

perhaps one of ESA’s most spectacular, Cassini–

Huygens took a space probe all the way to Saturn. 

The craft was composed of both NASA’s Cassini 

space probe and ESA’s Huygens lander, which 

eventually landed on Titan, Saturn’s largest moon.  

To date, it remains the furthest landing from Earth 

ever made. 

Launched in 1997, Cassini–Huygens reached Saturn 

in 2004, where it remained until 2017. In the 1990s, 

S Europe launches 

its own Ariane and 

Vega rockets from 

its spaceport in 

French Guiana

ESA’s Giotta craft 

VXFFHVVIXOO\�ƆHZ�SDVW�
and studied Halley’s 

Comet in 1986
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X

ESA’s future missions
Planning is already under way for the next 50 years of European space missions

Running up to its 50th 

birthday, ESA has announced 

a diverse range of future 

missions for its next half-

century. These fall under two 

strategic science programmes: 

Cosmic Vision, ESA’s current 

planning cycle that will run 

missions until 2035; and large-

class missions for 2035–2050 

that fall under the Voyage 

2050 planning cycle.

Cosmic Vision

This programme asks four 

major science questions: 

X What are the conditions 

for planet formation and the 

emergence of life?

X How does the Solar System 

work?

X What are the fundamental 

physical laws of the Universe? 

X How did the Universe orig-

inate and what is it made of?

Voyage 2050

This programme will turn its 

focus to three themes:

X Moons of the giant 

planets, which will build on 

the Cassini–Huygens Saturn 

mission and the Jupiter 

Icy Moons Explorer (Juice) 

mission, to investigate the 

habitability of worlds in our 

Solar System.

X From temperate exoplanets 

to the Milky Way, it will 

investigate the ecosystem 

of our Milky Way, using our 

local Galaxy as a laboratory 

for understanding galaxies in 

general.

X New physical probes of 

the early Universe, to look 

at outstanding questions in 

fundamental physics and 

astrophysics, and phenomena 

like gravitational waves 

or the cosmic microwave 

background to better 

understand big questions such 

as how the Universe began. 

Upcoming ESA missions

X 2026: PLATO (Planetary 

Transits and Oscillations of 

stars), an exoplanet-hunter 

that will look for worlds in the 

habitable zone of Sun-like 

stars, as well as measuring 

exoplanet size, discovering 

exomoons and searching for 

rings around them.

X 2029: ARIEL (Atmospheric 

Remote-sensing Infrared 

Exoplanet Large-survey), 

which will examine the 

atmospheres of 1,000 planets 

in our Galaxy from a vantage 

point at Lagrange Point 2.

X 2035: LISA (Laser 

Interferometer Space 

Antenna), an instrument 

formed by three spacecraft, 

designed for sensitively 

detecting gravitational waves. 

X 2037: NewAthena (New 

Advanced Telescope for High-

Energy Astrophysics), an X-ray 

observatory for mapping hot 

clouds of gas, such as around 

black holes.

the joint NASA/ESA Hubble 

Space Telescope had spotted 

an unusual patch on Titan’s 

surface. Both Cassini and 

Huygens were able to solve 

the mystery of this feature 

as they observed Titan both 

from afar and up close, taking 

multiple pictures from orbit 

and during Huygens’ landing on 

the moon. The probe’s descent 

took two and a half hours 

under parachute and eventually revealed the features 

similar to rivers and seas we have on Earth. Unlike our 

planet, however, these features were caused by liquid 

ethane and methane. 

([WUDRUGLQDULO\��+X\JHQV�WUDQVPLWWHG�LWV�

information to Cassini, which was still in orbit 

around Saturn. This data was relayed home, but an 

S The upcoming Dragonfly 

rotorcraft will follow the trail 

blazed by ESA’s Huygens lander

W Titan’s surface, 

photographed by the  

Huygens lander in 2005
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Voyage 2050: from 2035 

ESA’s focus includes 

moons, exoplanets and 

how the Universe began
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S Rosetta 

rendezvoused  

with comet  

67P/Churyumov–

Gerasimenko and 

even dropped a 

robot lander onto 

its surface in 2014

ESA in numbers

23member states, plus associate members including Canada

9 facilities, including a launch base in French Guiana

Over 68,000 publications based on ESA 

mission data (as of 2021)

Over 225 successful rocket launches  

2,547 staff members, from admin to rocket scientists

€7.68 billion budget in 2025

16 current missions, comprising 21 spacecraft (excluding the JWST 

and the ISS, which are hosted by NASA/Roscosmos)

91 total missions (past and present) 

7 upcoming major missions, from hunting planets to intercepting comets

error meant that only half of Huygens’ data was 

recorded. The invaluable half that was received has 

been instrumental in our understanding of Saturn 

DQG�ODLG�WKH�IRXQGDWLRQ�IRU�1$6$ŝV�'UDJRQƆ\�PLVVLRQ��

SURSRVHG�WR�ODXQFK�LQ�������ZKLFK�ZLOO�UHWXUQ�WR�WKH�

VXUIDFH�RI�7LWDQ��WKLV�WLPH�ZLWK�D�URERWLF�URWRUFUDIW��

Comet-chasers
,Q�������(6$�ODXQFKHG�5RVHWWD��DQ�DPELWLRXV�FRPHW�

KXQWLQJ�PLVVLRQ��WR�WUDFN�GRZQ�DQG�ODQG�RQ�WKH�

FRPHW���3�&KXU\XPRYŚ*HUDVLPHQNR�GXULQJ�WKH�

WZR�\HDU�SHULRG�ZKHQ�LW�ZDV�FORVHVW�WR�WKH�6XQ�LQ�LWV�

RUELW��5RVHWWD�FRQVLVWHG�RI�DQ�RUELWHU��D�ODQGHU�FDOOHG�

3KLODH�DQG�RYHU����VFLHQWLƅF�LQVWUXPHQWV��7R�LQWHUFHSW�

&KXU\XPRYŚ*HUDVLPHQNR��WKH�SUREH�KDG�WR�UHFHLYH�

QXPHURXV�DVVLVWV�IURP�(DUWKŝV�JUDYLW\��HQWHU�D�SHULRG�

RI�GHHS�VSDFH�KLEHUQDWLRQ�DQG�WKHQ�SHUIRUP�D�VHULHV�

of complex rendezvous manoeuvres. 

7HQ�\HDUV�DIWHU�LWV�ODXQFK��LQ�$XJXVW�������5RVHWWD�

FDXJKW�XS�WR�&KXU\XPRYŚ*HUDVLPHQNR��$�IHZ�

PRQWKV�ODWHU��LQ�1RYHPEHU��LW�GHSOR\HG�WKH�3KLODH�

ODQGHU�WR�WKH�FRPHWŝV�VXUIDFH��WKH�ƅUVW�HYHU�ODQGLQJ�

RQ�D�FRPHW��,W�ZDV�D�P\ULDG�RI�ƅUVWV��WKH�ƅUVW�FRPHW�

UHQGH]YRXV��WKH�ƅUVW�WUDFNLQJ�RI�D�FRPHW�RQ�LWV�RUELW�

DURXQG�WKH�6XQ�DQG�WKH�ƅUVW�ODQGLQJ�RQ�D�FRPHWŝV�

surface. 

Philae’s battery ran down just two days after 

ODQGLQJ�RQ�WKH�FRPHW��EXW�EHIRUH�LWV�ORVV�RI�SRZHU�

it was able to detect the presence of organic 

FRPSRXQGV��WKH�EXLOGLQJ�EORFNV�IRU�OLIH��LQ�WKH�FRPHWŝV�

DWPRVSKHUH��&RPHWV�FDQ�DFW�OLNH�WLPH�FDSVXOHV��DQG�

measurements from the surface of Churyumov–

*HUDVLPHQNR�KDYH�VKHG�OLJKW�RQ�WKH�KLVWRU\�RI�RXU�

6RODU�6\VWHP��:KLOH�3KLODH�EULHƆ\�JDLQHG�SRZHU�

DJDLQ�LQ�-XQH�������5RVHWWDŝV�FRPPXQLFDWLRQV�ZLWK�

WKH�ODQGHU�ZHUH�WXUQHG�RII�LQ�-XO\�������5RVHWWDŝV�

impressive tour of the Solar System ended in a 

FRQWUROOHG�KDUG�ODQGLQJ�RQ�&KXU\XPRYŚ*HUDVLPHQNR�

LQ�6HSWHPEHU�������

Laboratories of the sky
(XURSHŝV�ODUJHVW�FRQWULEXWLRQ�WR�WKH�,QWHUQDWLRQDO�

6SDFH�6WDWLRQ�LV�LWV�&ROXPEXV�PRGXOH��D�VFLHQFH�

laboratory. ,W�ZDV�GHOLYHUHG�E\�1$6$ŝV�676�����

mission in 2008 and ever since has functioned as 

a laboratory for multidisciplinary research under 

microgravity. At around 7 metres (23ft) long and 

����PHWUHV����IW��ZLGH��&ROXPEXV�DOVR�KRXVHV�IRXU�

ESA astronaut Hans 

Schlegel replacing a 

nitrogen tank on the ISS

ESA’s Columbus lab on the 

ISS is used for testing the 

effects of outer space
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Anita Chandran is 

a physicist, science 

writer and editor 

based in London

ESA 
facilities
ESA’s nine centres  
are spread across 
Europe, with one  
in South America

European Space Research Institute 

European Space Astronomy Centre  

Europe’s Spaceport  

(Kourou, French Guiana) 

European Space Research and Technology 

Centre (ESTEC; Noordwijk, the Netherlands) 

European Space Operations Centre 

European Astronaut Centre  

(EAC; Cologne, Germany) 

European Centre for Space Applications  

and Telecommunications (ESCAT; Harwell, UK) 

platforms on its outer wall to which experiments can 

EH�DWWDFKHG��PHDQLQJ�UHVHDUFKHUV�FDQ�H[SRVH�WKHLU�

experiments directly to outer space and its hostile 

FRQGLWLRQV��YDFXXP��SRZHUIXO�UDGLDWLRQ��PLFURJUDYLW\�

and temperatures approaching absolute zero.

+XQGUHGV�RI�H[SHULPHQWV�KDYH�EHHQ�XQGHUWDNHQ� 

RQ�&ROXPEXV��HQDEOLQJ�VWXGLHV�RI�TXDQWXP�SK\VLFV��

the effects of reduced gravity on the human body 

and the viability of living cells in space transit. 

Columbus’s outdoor platforms were used to house 

EDFWHULD��OLFKHQ��DOJDH�DQG�HYHQ�VHHGV�IRU����PRQWKV�

ZLWKRXW�SURWHFWLRQ��XSRQ�UHWXUQLQJ�WR�(DUWK�LQ�������

WKH�OLFKHQ�DZRNH�IURP�GRUPDQF\��VXJJHVWLQJ�WKDW�OLIH�

could possibly survive in the harsh environment of 

VSDFH��SHUKDSV�RQ�WKH�EDFN�RI�DQ�DVWHURLG�UHDG\�WR�

GHSRVLW�LW�RQ�D�SODQHW�OLNH�(DUWK��

JWST and Hubble
,Q�'HFHPEHU�������(6$�ODXQFKHG�WKH�-DPHV�:HEE�

Space Telescope (JWST) in collaboration with NASA. 

6LQFH�WKHQ��WKH�-:67�KDV�EHHQ�LQVWUXPHQWDO�LQ�

IXUWKHULQJ�RXU�XQGHUVWDQGLQJ�RI�WKH�HDUO\�8QLYHUVH�� 

galaxy formation and exoplanets. 

-:67�KDV�EHHQ�D�IHDW�RI�HQJLQHHULQJ��ZLWK�D�

SULPDU\�PLUURU�FRPSRVHG�RI����KRQH\FRPE�OLNH�

VHJPHQWV��DPRXQWLQJ�WR�DQ�RYHUDOO�GLDPHWHU�RI�

����PHWUHV����IW���-:67ŝV�SULPDU\�PLUURU�ZDV�VR�

large it had to be folded for launch and deployed 

LQ�VSDFH��7KH�REVHUYDWRU\�RSHUDWHV�LQ�WKH�LQIUDUHG��

complementing the data received from the Hubble 

6SDFH�7HOHVFRSH��ODXQFKHG�LQ�D�SDUWQHUVKLS�EHWZHHQ�

1$6$�DQG�(6$�LQ�������

Both Hubble and JWST have pushed the frontiers 

RI�KXPDQ�YLVLRQ��HQDEOLQJ�XV�WR�ORRN�IXUWKHU�DQG�

IXUWKHU�EDFN�LQWR�WKH�KLVWRU\�RI�WKH�8QLYHUVH�DQG�WR�

DQVZHU�TXHVWLRQV�WKDW�ZHUH�SUHYLRXVO\�EH\RQG�RXU�

comprehension. They have also produced some of 

WKH�PRVW�LFRQLF�LPDJHV�RI�VSDFH�LQ�RXU�OH[LFRQ��VXFK�

DV�WKH�+XEEOH�8OWUD�'HHS�)LHOG��D�YLHZ�RI�QHDUO\�

�������JDOD[LHV�LQ�D�VPDOO�SDWFK�RI�VN\��DQG�:HEEŝV�

YLHZ�RI�WKH�3LOODUV�RI�&UHDWLRQ��D�VWDU�IRUPLQJ�UHJLRQ�

ZLWKLQ�WKH�(DJOH�1HEXOD��������OLJKW\HDUV�DZD\�

(6$�KDV�EHHQ�D�PDLQVWD\�RI�JOREDO�DVWURQRP\�IRU�

WKH�ODVW�KDOI�D�FHQWXU\��(6$�WHFKQRORJ\��ODERUDWRULHV�

and scientists have moulded the landscape of space 

H[SORUDWLRQ��DQG�(6$�PLVVLRQV�FRQWLQXH�WR�SXVK�

the frontiers of space travel. In the coming handful 

RI�\HDUV��LWV�PLVVLRQV�ZLOO�FRQWLQXH�WR�ƆRXULVK��7KH�

-XSLWHU�,F\�0RRQV�([SORUHU��-XLFH��Ś�ODXQFKHG�LQ������

Ś�ZLOO�UHDFK�WKH�JDV�JLDQW�E\�������WKH�/XQDU�*DWHZD\��

WKH�ƅUVW�LQWHUQDWLRQDO�VSDFH�VWDWLRQ�WR�RUELW�WKH�

0RRQ��LV�QRZ�XQGHU�FRQVWUXFWLRQ��DQG�SURJUDPPHV�

OLNH�WKH�5RVDOLQG�)UDQNOLQ�URYHU��VHW�WR�ODXQFK�LQ�������

will soon tell us about the possibility of life on Mars. 

(6$ŝV�ORQJHU�WHUP�IXWXUH�DOVR�ORRNV�EULJKW��ZLWK�

SURMHFWV�EHLQJ�GHVLJQHG�WR�DQVZHU�ELJ�TXHVWLRQV�

DERXW�WKH�QDWXUH�RI�WKH�8QLYHUVH��,I�WKH�ODVW����\HDUV�

ZHUH�DQ\WKLQJ�WR�JR�E\��WKH�QH[W����ZLOO�EULQJ�HYHQ�

more successes.

X As project 

partners with NASA, 

ESA provided the 

rocket launch and 

several instruments 

for the JWST




