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WEBB: SEEING FARTHER ABOUT THIS MEDIA KIT

The James Webb Space Telescope (Webb) will be the largest, most powerful
telescope ever launched into space. It follows in the footsteps of the Hubble 
Space Telescope as the next great space science observatory, designed to 
answer outstanding questions about the Universe and to make breakthrough 
discoveries in all fields of astronomy.

Webb will reveal the hidden Universe to our eyes: stars shrouded in clouds 
of dust, molecules in the atmospheres of other worlds, and light from the 
first stars and galaxies. With its suite of state-of-the-art instruments, Webb 
will push the frontiers of our knowledge of the Solar System, of how stars 
and planets form, and of galaxy formation and evolution, in new ways.

The telescope will launch on an Ariane 5 rocket from Europe’s Spaceport in
French Guiana. From there it embarks on a month-long journey to its destination
orbit around the second Lagrange point (L2), about one and a half million
kilometres from Earth. In the first month after launch, Webb will unfold
its sunshield, which is the size of a tennis court, and then deploy its 6.5-metre
primary mirror that can detect the faint light of distant stars and galaxies 
with a sensitivity a hundred times greater than that of Hubble. 

 
This is an interactive media kit. Navigate between pages from the contents 
page or with the arrows                   at the bottom of each page. 

Explore scientific and technological themes of the Webb mission through the 
series of infographics. Roll over the graphic elements to discover hyperlinks 
to more information on related webpages. 

Click on the symbol       to directly access the infographic download page. 
Links to recommended images, videos and animations are provided towards 
the end of this media kit. 

An internet connection is required to access the external webpages.
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In-depth information: sci.esa.int/jwst 

Hashtags: 

esa 

EuropeanSpaceAgency 

Information for general public: esa.int/webb 

@europeanspaceagency 

 ESA Web TV:  esawebtv.esa.int

#Webb #UnfoldTheUniverse
#WebbSeesFarther #WebbFliesAriane
#WorldWideWebb #WebbAtHome

WEBB MISSION MILESTONES HOW TO FOLLOW
The following list gives the main Webb mission milestones anticipated in the coming year. 
Dates are approximate and more information will be provided via ESA’s website (esa.int) 
and social media channels (@ESA_Webb) once details are confirmed.

L+6 months

Begin routine 
science observations

Commissioning 
complete

Unfolding complete, 
arrival at L2 

L+29 days

Launch on Ariane 5

L-29 days

Launcher preparations 
at European Spaceport

Spacecraft arrival 
 in French Guiana

Spacecraft arrival 
 in French Guiana

L-55 days

Launch

L-5 months

Final mission 
analysis review

L+6 months

https://twitter.com/esa
https://twitter.com/esa_webb?lang=en
https://twitter.com/esascience
https://twitter.com/ariane5
http://sci.esa.int/jwst
http://Youtube.com/ESA 
http://Facebook.com/EuropeanSpaceAgency 
http://esa.int/webb
https://www.instagram.com/europeanspaceagency/
https://twitter.com/esa_webb?lang=en
https://www.esa.int/ESA_Multimedia/ESA_Web_TV
https://www.esa.int/ESA_Multimedia/ESA_Web_TV
https://www.esa.int/
https://twitter.com/esa_webb?lang=en
https://twitter.com/search?q=%23webb&src=typed_query
https://twitter.com/search?q=%23UnfoldTheUniverse&src=typed_query
https://twitter.com/search?q=%23WebbSeesFarther&src=typed_query
https://twitter.com/search?q=%23WebbFliesAriane&src=typed_query
https://twitter.com/search?q=%23WorldWideWebb&src=typed_query
https://www.esa.int/Science_Exploration/Space_Science/Webb/Webb_At_Home


WEBB IN A NUTSHELL

Webb is the largest and most 

powerful space telescope ever launched

Webb will reach space on an 

Ariane 5 from Europe's 
Spaceport in French Guiana, 

a launch contributed by ESA

ESA provides a team of astronomers 
and engineers to support science 

operations 

ESA contributed two of Webb's 

four science instruments: 

NIRSpec and 50% of MIRI

Webb studies our own 

Solar System and 

exoplanets around 

other stars

Webb studies the birth 

of the first stars 
and galaxies

Webb’s partners
Webb observes 

near-infrared to 
mid-infrared

light

Overview of Webb and ESA’s contributions to the mission.

https://sci.esa.int/j/45728
https://sci.esa.int/j/45728
https://www.esa.int/ESA_Multimedia/Images/2021/06/Webb_in_a_nutshell
https://www.esa.int/Science_Exploration/Space_Science/Webb_factsheet
https://www.esa.int/Enabling_Support/Space_Transportation/Ariane
https://www.esa.int/Enabling_Support/Space_Transportation/Ariane
https://www.esa.int/Science_Exploration/Space_Science/NIRSpec_factsheet
https://www.esa.int/Science_Exploration/Space_Science/MIRI_factsheet
https://www.esa.int/Science_Exploration/Space_Science/Webb/Science_with_Webb


WEBB SCIENCE

What did the early 
Universe look like and 

when did the first stars 

and galaxies form?

Studying exoplanets, 
their atmospheres, 

and the building blocks of life 

that they might contain

Understanding 

how galaxies 
and black holes 

form and evolve

Investigating how 

planetary systems 

(including our Solar System) 

form and evolve

The lifecycle of stars: 

from their birth 

to their death

Webb is designed to answer outstanding questions about the Universe and to make breakthrough 
discoveries in all fields of astronomy.

https://sci.esa.int/j/33137 
https://sci.esa.int/j/33138
https://sci.esa.int/j/33140
https://sci.esa.int/j/33141
https://sci.esa.int/j/33137 
https://sci.esa.int/j/33138
https://sci.esa.int/j/33141
https://sci.esa.int/j/33140
https://www.esa.int/ESA_Multimedia/Images/2021/06/Webb_science
https://www.esa.int/Science_Exploration/Space_Science/Webb/Science_with_Webb


WEBB AND ARIANE 5: A FIT MADE PERFECT

28 venting ports 
allow depressurisation 
during launch sequence 

Oscillating 
rolling manoeuvre to protect 
Webb from solar radiation 
after fairing separation

Fairing
Height
17 m

Diameter
5.4 mWebb

Height
8 m 

5-layered 
sunshield
21.2 x 14.2 m

Folded Webb

Height
10.66 m 

Width
4.5 m

ESA is flying Webb on an Ariane 5 rocket, which has been customised 
for this extraordinary telescope. 

size of a
tennis court

https://www.esa.int/ESA_Multimedia/Images/2021/06/Webb_and_ariane_5_a_fit_made_perfect
https://www.esa.int/ESA_Multimedia/Images/2021/04/Packed_and_ready


LAUNCH TIMELINE AT EUROPE’S SPACEPORT

Booster 
separation

Fairing 
separation

Main stage 
separation

Spacecraft 
separation

From Europe’s 
Spaceport 

in French Guiana

-7 days -6 days -1 day Launch +2 min +3 min +9 min +27 min

Main stage 
positioned on 
launch table

Webb arriving 
at Pariacabo 

harbour

Europe’s Spaceport 
in French Guiana 

-29 days-55 days

Webb placed on 
Ariane 5

Webb encapsulated 
in the fairing

Ariane 5 
rolls out to 
launch pad

LAUNCH EN ROUTE TO L2ASSEMBLY AND INTEGRATION

ESA tracks 
Webb in early 
orbit phase

+30 min

https://www.esa.int/ESA_Multimedia/Images/2021/06/webb_launch_timeline_at_europe_s_spaceport
http://www.esa.int/Enabling_Support/Space_Transportation/Europe_s_Spaceport/Europe_s_Spaceport2
http://www.esa.int/Enabling_Support/Operations/ESA_Ground_Stations/Estrack_ground_stations


WEBB’S JOURNEY TO L2 

-233°C85°C

Moon orbit

Webb will orbit the second Lagrange point (L2), 1.5 million kilometres from Earth in the direction 
away from the Sun. At L2, Webb can always block light and heat from both the Sun and Earth with 
its sunshield to observe the Universe in infrared. L2 is not a fixed point, but follows Earth around 
the Sun – providing a stable orbit for Webb.

Launch

Telescope unfolds Telescope unfolded
Enters orbit around L2

In first month L+1 month

Instruments 
turned on

L+2-3 months

Test instrument 
capabilities

L+4-6 months

Begin routine science 
observations

L+6 months

Hot 
side

Cold 
sideSun

https://sci.esa.int/j/33217
https://sci.esa.int/j/33217
https://www.esa.int/ESA_Multimedia/Images/2021/06/webb_s_journey_to_L2
http://www.esa.int/ESA_Multimedia/Images/2014/08/Shelter_from_the_Sun
http://www.esa.int/Science_Exploration/Space_Science/Herschel/L2_the_second_Lagrangian_Point


WEBB UNFOLDING SEQUENCE

Deployment of the two 
structures protecting the 

folded sunshield

Lateral deployment
of the sunshield

Tensioning and separation 
of the five sunshield 

insulation layers

Unfolding of the 
secondary mirror 
support structure

Deployment of the 
two primary mirror 

lateral wings

Webb telescope 
unfolded

L+1 month

Webb is so big that it has to fold origami-style to fit in the Ariane 5 rocket and it will unfold like 
a ‘transformer’ in space. This graphic shows a few key steps of the unfolding sequence, which 
is a complex process that Webb will go through in its month-long journey to L2. 

Secondary 
mirror Primary

mirror

https://www.esa.int/ESA_Multimedia/Images/2021/06/webb_unfolding_sequence
https://www.youtube.com/watch?v=xHTciBIEtmY
https://sci.esa.int/web/jwst/-/unfolding-the-webb-s-primary-mirror


COMPARING WEBB AND HUBBLE

HUBBLE
570 km

 
12.5 billion 
years ago

Primary mirror

2.4 m

wavelengths

ultraviolet visible

Young galaxies

Serviceable

13.5 billion 
years ago

1.5 million km
Second Sun-Earth Lagrange point

Primary mirror

6.5 m

18 
mirror 

segments

WEBB

wavelengths

parts of 
near-infrared

Not 
serviceable 

Newborn 
galaxies

Webb follows the NASA/ESA Hubble Space Telescope in the line of great 
space observatories. Both space observatories have different capabilities 
and will operate in parallel, complementing each other.  

near-infrared mid-infrared

https://www.esa.int/ESA_Multimedia/Images/2021/06/comparing_webb_and_hubble
https://esahubble.org/
https://esahubble.org/
https://www.esa.int/Science_Exploration/Space_Science/Webb/From_Hubble_to_Webb


WEBB’S SCIENCE INSTRUMENTS 

Mid-InfraRed 
Instrument 

(MIRI)

Near-Infrared 
Camera 

(NIRCam)

Near-Infrared 
Spectrograph 
(NIRSpec)

Near-InfraRed 
Imager and Slitless 

Spectrograph (NIRISS)

Temperature,
mass, chemical 

composition 
of objects

Can capture spectra 
of 200 objects  
simultaneously

Extra refrigerator:
cryocooler

Spectroscopy 
mapping

Spectroscopy 
mapping

Farthest 
objects ever in 
near-infrared

Critical role in 
telescope 
alignment

High precision 
pointing  

Light from 
first stars 

and galaxies

Molecules in 
exoplanet 

atmospheres 

–266°C 

Observes cold, distant 
objects in mid-infrared 

Temperature,
mass, chemical 

composition 
of objects

https://sci.esa.int/j/45752
https://sci.esa.int/j/45694
https://sci.esa.int/j/46826
https://sci.esa.int/j/46826
https://sci.esa.int/j/45694
https://www.esa.int/ESA_Multimedia/Images/2021/06/webb_s_science_instruments
https://www.esa.int/Science_Exploration/Space_Science/Webb/Webb_s_instruments
https://www.esa.int/Science_Exploration/Space_Science/NIRSpec_factsheet
https://www.esa.int/Science_Exploration/Space_Science/MIRI_factsheet
https://www.esa.int/Science_Exploration/Space_Science/MIRI_factsheet
https://www.esa.int/Science_Exploration/Space_Science/NIRSpec_factsheet


SPECTROSCOPY WITH WEBB

Celestial objects
Stars, nebulae, exoplanet 
atmospheres, galaxies...

Light
Carries information from 

celestial objects 

Webb’s instruments
Light is split into its different 

wavelengths and focused onto a 
detector, forming a spectrum 

Spectrum
Atoms and molecules stamp 
their unique properties as 

fingerprints on the spectrum 

Spectra detectives 
Scientists study spectra to analyse 

what atoms and molecules are present 
in the source. Spectra also reveal 

the temperature, density and 
motion of the objects

Spectroscopy is a tool that astronomers use to better understand the physics of objects in 
space. Like a prism splits white light from the Sun into its colour components (like a rainbow), 
Webb's spectrographs will dissect infrared light into its many wavelengths. This will provide 
detailed information about an object, such as how a galaxy moves or what molecules are 
present in an exoplanet’s atmosphere.

Carbon

Nitrogen

Oxygen

Iron

https://www.esa.int/ESA_Multimedia/Images/2021/06/spectroscopy_with_webb
https://www.esa.int/ESA_Multimedia/Images/2018/06/Testing_the_NIRSpec_instrument_on_the_Webb
https://www.esa.int/Science_Exploration/Space_Science/Webb/Spectra_detectives


WHY STUDY THE UNIVERSE IN INFRARED?

Dark agesFirst stars 
and galaxies

Galaxy evolution

Present 13.6 billion years 13.8 billion years12 billion years

The light of galaxies that are billions 
of light-years away travels to us through 
space that is expanding. This stretches 
the light's wavelength into the infrared 
allowing Webb to see far back in time

Near-infrared light reveals the 
formation of galaxies, and 
peers through the dust layers 
that enshroud new born stars

Mid-infrared light peers through 
the cold dusty regions where stars 
form, and reveals how massive 
stars and black holes shape their 
surroundings

Big bang

https://www.esa.int/ESA_Multimedia/Images/2021/06/why_study_the_universe_in_infrared
https://www.esa.int/Science_Exploration/Space_Science/What_is_red_shift


ARIANE 5’S LEGACY OF LAUNCHING SCIENCE MISSIONS 

Ariane 5

Height
53 m 

Diameter
5.4 m 

Mass at liftoff
780 tonnes

25 years
in operation

100+ launches
from Europe’s Spaceport 
in French Guiana

In operation since 1996, Ariane 5 has launched many ESA space science missions.

BepiColombo WebbHerschel
Planck

RosettaXMM Newton

2018 2021200920041999

https://www.esa.int/ESA_Multimedia/Images/2021/06/ariane_5_s_legacy_of_launching_science_missions
http://www.esa.int/Science_Exploration/Space_Science/XMM-Newton_overview
http://www.esa.int/Science_Exploration/Space_Science/XMM-Newton_overview
https://www.esa.int/Science_Exploration/Space_Science/Rosetta
https://www.esa.int/Science_Exploration/Space_Science/Herschel
https://www.esa.int/Science_Exploration/Space_Science/Herschel
https://www.esa.int/Science_Exploration/Space_Science/Planck
https://www.esa.int/Science_Exploration/Space_Science/Planck
http://www.esa.int/Science_Exploration/Space_Science/BepiColombo
http://www.esa.int/Science_Exploration/Space_Science/Webb
http://www.esa.int/Enabling_Support/Space_Transportation/Launch_vehicles/Ariane_5


EUROPE’S SPACEPORT: AN IDEAL LAUNCH SITE

250+ Ariane launches 
from French Guiana

Working towards 
90% renewable energy sources 

by the end of 2025

With 690 km2 jungle, the Spaceport is 
a large protected natural area hosting 
an abundance of wildlife and plants

High efficiency, 
safety and reliability 

through European teamwork
No risk of cyclones 

or earthquakes

Customers from 
all over the world

Operational since 1968 
with several launch complexes

Speed of Earth’s rotation near 
the equator gives Ariane 5 an extra 

boost during launch

https://www.esa.int/ESA_Multimedia/Images/2021/06/europe_s_spaceport_an_ideal_launch_site
http://www.esa.int/ESA_Multimedia/Videos/2020/05/Europe_s_Spaceport_back_to_business


EUROPEAN PARTNERS

Austria

RUAG

Belgium

Centre Spatial de Liège 
KU Leuven

Denmark

DTU Space
TERMA

France (incl. French Guiana)

Arianespace
ArianeGroup
CNES
Airbus Defence and Space
Safran Reosc
CRAL
Mersen Boostec
CEA
LESIA/LAM
IAS

Germany

Airbus Defence and Space
Hensoldt Optronics
IABG
Max Planck Institute for Astronomy
University of Cologne
ArianeGroup

Italy

Leonardo
Avio

Ireland

Dublin Institute for 
Advanced Studies
Réaltra Space Systems Engineering

The Netherlands

NOVA-OIR Group
Leiden University
TNO

Spain

Airbus Defence and Space
Crisa
IberEspacio
INTA
CSIC

Sweden

RUAG
Stockholm University

Switzerland

RUAG
ETH Zurich
APCO

United Kingdom

UK Astronomy Technology Centre
RAL Space
Airbus Defence and Space
University of Leicester
Cardiff University
Mullard Space Science Laboratory
Surrey Satellite Technology Ltd

This map highlights the main contributions of ESA and its European partners to the 
development of NIRSpec, MIRI and Ariane 5. All ESA Member States 
contribute through the mandatory Science Programme.

https://www.esa.int/ESA_Multimedia/Images/2021/06/webb_european_partners


SPOKESPEOPLE
All spokespeople can be reached via ESA Media Relations: media@esa.int.
Flags represent spoken languages. 

Peter Rumler 
ESA Webb Project Manager
ESTEC, Netherlands

Pierre Ferruit 
ESA Webb Project Scientist  
ESTEC, Netherlands

Antonella Nota 
ESA Webb Project Scientist 
STScI, Baltimore, USA

Marco Sirianni 
ESA Webb Development Manager 
STScI, Baltimore, USA

Mark McCaughrean
ESA Webb Interdisciplinary Scientist
ESTEC, Netherlands

Macarena Garcia Marin 
ESA MIRI Scientist 
STScI, Baltimore, USA

Sarah Kendrew 
ESA MIRI Scientist 
STScI, Baltimore, USA

Brian O'Sullivan
ESA MIRI System Engineer
STScI, Baltimore, USA

Torsten Boeker 
ESA NIRSpec Scientist 
STScI, Baltimore, USA

Catarina Alves de Oliveira 
ESA NIRSpec Scientist 
ESAC, Spain

Giovanna Giardino 
ESA NIRSpec Scientist 
ESTEC, Netherlands

Maurice te Plate
ESA NIRSpec System Engineer
NASA GSFC, USA

Timothy Rawle
ESA NIRSpec Scientist
STScI, Baltimore, USA

Nora Luetzgendorf
ESA NIRSpec Scientist
STScI, Baltimore, USA

Stephan Birkmann 
ESA NIRSpec Scientist
STScI, Baltimore, USA

Anthony Marston
ESA Webb Archive Scientist
ESAC, Spain

Daniel de Chambure 
ESA Ariane 5 Project Manager 
ESA HQ, Paris, France

Ruedeger Albat 
ESA Head of Ariane 5 
ESA HQ, Paris, France 

Kate Underhill 
ESA Propulsion Engineer 
ESA HQ, Paris, France

mailto:media%40esa.int?subject=
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https://www.esa.int/ESA_Multimedia/Images/2021/02/ESA_Webb_logo


IMAGES AND VIDEOS

Connecting the 
Webb

Testing NIRSpec

Webb primary 
mirror unfolded

Webb NIRSpec

Webb primary 
mirror

Integrated Science 
Instrument Module

Webb mirror 
segments

Webb MIRI

Webb sunshield

Webb MIRI

Webb packing

Ariane 5 to 
launch pad

Webb NIRSpec

Technical Centre 
at Spaceport

Webb NIRSpec

Ariane 5 with 
science missions

ESA videos: www.esa.int/ESA_Multimedia/Videos  
ESA images: www.esa.int/ESA_Multimedia/Images 

A beacon for science Europe's spaceport Webb introduction Webb launch and 
deployment

Deployment in 
detail

Primary mirror 
assembly

Ariane 5 liftoff Ariane 5 launch

https://www.esa.int/ESA_Multimedia/Videos/2018/07/JWST_a_beacon_for_science#.YHlTLhmmuNI.link
https://www.esa.int/ESA_Multimedia/Videos/2019/12/Europe_s_Spaceport_in_French_Guiana#.YHlS_OKEH6E.link
https://www.youtube.com/watch?v=YF22Ba-xrk8
https://www.youtube.com/watch?v=v6ihVeEoUdo
https://www.youtube.com/watch?v=bTxLAGchWnA
https://sci.esa.int/s/AqqXkmA
https://www.esa.int/ESA_Multimedia/Images/2019/08/Connecting_the_Webb#.YH7lp9KjdSE.link
https://www.esa.int/ESA_Multimedia/Images/2018/06/Testing_the_NIRSpec_instrument_on_the_Webb#.YHlQqRSEEr0.link
https://www.esa.int/ESA_Multimedia/Images/2019/12/Ariane_5_liftoff_C_John_Kraus#.YHlR5693Xpc.link
https://www.esa.int/ESA_Multimedia/Images/2020/04/James_Webb_Space_Telescope_s_primary_mirror_unfolded#.YHlQPLbs7G8.link
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What’s new about Webb?

Webb will be the largest telescope ever placed in space. It will observe 
infrared light from space with unprecedented sensitivity, which will  
allow it to peer back in time over 13.5 billion years to see the first  
galaxies after the Big Bang.  

What can Webb do, that Hubble can’t?

Webb will cover longer wavelengths of light than Hubble and has a 
100 times improved sensitivity, which opens up a new window to the  
Universe. The longer wavelengths enable Webb to uncover hidden parts 
of our Solar System, peer inside dust clouds where stars and planetary 
systems are forming, reveal the composition of exoplanets' atmospheres 
in more detail, and look farther back in time to see the first galaxies that 
formed in the early Universe. 

Why does Webb observe in infrared? 

By observing in infrared, Webb will reveal the hidden Universe to our 
eyes: stars and planetary systems forming in clouds of dust, and the 
first light from the earliest stars and galaxies ever formed.

Who are Webb’s partners?

NASA, European Space Agency (ESA) and Canadian Space Agency (CSA)

What is ESA’s contribution to Webb? 

Europe plays a crucial role in Webb’s science payload, contributing 
the NIRSpec instrument and a 50% share of the MIRI  
instrument, and by procuring the launch of the telescope on an  
Ariane 5 rocket from Europe’s Spaceport in French Guiana. ESA 
scientists are also supporting Webb mission operations at the 
Space Telescope Science Institute (STScI) in Baltimore, USA.  
In return for the European contributions, ESA secures access for  
astronomers from ESA Member States with a minimum share of 15% 
of Webb observing time. European scientists are represented on all 
advisory bodies of the project.

https://sci.esa.int/web/jwst/-/45759-fact-sheet
https://sci.esa.int/web/jwst/-/45728-europe-s-role
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L2

01How will Webb get to its destination?

Webb is folded origami-style to fit in the fairing of the Ariane 5 rocket 
that will launch the telescope from Europe’s Spaceport in French  
Guiana. From there it will embark on its month-long journey to its 
final orbit. In the first three weeks after launch, Webb will unfold its 
delicate five-layered sunshield and will then deploy its large 6.5-metre 
primary mirror.

Why is Webb going to L2? 

At the second Lagrange point (L2), 1.5 million kilometres from Earth, 
the telescope can stay in line with the Earth as it moves around the 
Sun. This allows the satellite’s large sunshield to protect the telescope 
from the light and heat of the Sun and Earth (and Moon). At L2, Webb 
can maintain its extremely cold operating temperature, stable pointing 
and high observing efficiency.

When will Webb arrive at its destination?

Webb will travel for about a month to reach its orbit at L2.

How will ESA support the flight of Webb on Ariane 5? 

From the moment of liftoff until separation, CNES Launch Range services 
will track Ariane 5 from ground stations in Kourou, in Ascension Island 
(South Atlantic), Natal (Brazil), Libreville (Gabon) and Malindi (Kenya). 

Immediately after Webb separates from the Ariane 5, ESA’s tracking  
station network, ESTRACK, will follow the Early Orbit Phase operations 
using its Malindi ground station in collaboration with NASA’s station 
network. ESTRACK is a network of ground stations in seven countries, 
able to track spacecraft almost anywhere, even those voyaging deep 
into our Solar System. 
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