James Webb Telescope Launch Kit
This is a compilation of selected screenshots, to view the complete interactive ESA Launch Kit goto:

https://esamultimedia.esa.int/docs/science/\Webb-LaunchKit EN.pdf

Summary Overview:

WEBB IN A NUTSHELL

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

ESA provides a team of astronomers

and engineers to support Science
operations

ESA contributed tWO of Webb's
four Science instruments:
NIRSPGC and 50% of MIRI Webb's partners

Webb will reach space on an
Ariane 5 from Europe's

Spaceport in French Guiana,
a launch contributed by ESA Webb is the largest and most

powerful space telescope ever launched
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Webb observes
near-infrared o
mid-infrared
light

Webb studies our own

Solar System and

exoplanets around
other stars

Webb studies the birth
of the first stars
and galaxies



https://esamultimedia.esa.int/docs/science/Webb-LaunchKit_EN.pdf

WEBB SCIENCE

Eesa

Webb is designed to answer outstanding questions about the Universe and to make breakthrough

discoveries in all fields of astronomy.

What did the early
Universe look like and
when did the first stars
and galaxies form?
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Understanding
now galaxies
and black holes
form and evolve

The lifecycle of Stars: Studying exoplanets,
from their birth their atmospheres,
to their death and the building blocks of life
that they might contain
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Investigating how
planetary systems
{including our Solar System)
form and evolve




WEBB AND ARIANE 5: A FIT MADE PERFECT

ESA is flying Webb on an Ariane 5 racket, which has been customised
h 2.2

for this extraordinary telescope «— Fairing
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WEBB'S JOURNEY TO L2

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 3 fixed point, but follows Earth around
the Sun - providing a stable orbit for Webb.
pec : (') L+2-3 months
Instruments
turned on

Moon orbit

v L+4-6 months

Test instrument
capabilities

Launch . L+6 months

Begin routine science
In first month L+1 month observations

Telescope unfolds Telescope unfolded
Enters orbit around L2
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WEBB UNFOLDING SEQUENCE

Webb is so big that it has o fold origami-style to fit in the Ariane 5 rocket and it will unfold like Secondary
a ‘transformer’ in space. This graphic shows a few key steps of the unfolding sequence, which ( miftor P

is a complex process that Webb will go through in its month-long journey to L2. mirroe
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Unfolding of the

secondary mirror
support structure

Tensioning and separation Deployment of the
of the five sunshield twn pnmary mirenr

Lateral deployment insulation layers lateral wings
of the sunshield '

Deployment of the two L+1 month
structures protecting the

folded sunshicld Webb telescope

unfolded
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COMPARING WEBB AND HUBBLE

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 Second Sun-Earth Lagrange point

1.5 million km

HUBBLE
570 km

Prmary murror

65 m
18

mitror
segments

12.5 billion 13.5 billion
years ago years ago
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WEBB’'S SCIENCE INSTRUMENTS

Mid-InfraRed
ment

1 -266°C

= Extra refrigerator
cryocooler

Farthest
objects ever in

Sn oarank
Spectrograph S
oy near-infrared

(NIRSped

Observes cold, distant
objects in mid-infrared
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Temperature,
mass, chemical
composition
of objects

Critical role in
telescope
alignment

Spectroscopy
mapping

(an capture spectra
of 200 objects

simuitaneously
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Near-Infrared
Camera
(NIRCam)

Near-InfraRed

—

Light from
first stars O
and galaxies
Temperature,
mass, chemical
. compaosition
- of objects

»

Molecules in
exoplanet
atmospheres

High precision
painting




SPECTROSCOPY WITH WEBB

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.

Light

» Carnes information from

Celestial objects
Stars, nebulae, exoplanet
atmospheres, galaxies

celestial objects

Webb's instruments
Light i3 split into its different
wavelengths and focused onto a
detector, forming a spectrum
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Spectrum
Atoms and molecules stamp
their unique properties as
fingerprints on the spectrum
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(arbon
Nitrogen

Oxygen

Iron

Spectra detectives
Scientists study spectra to analyse
what atoms and molecules are present
in the source. Spectra also reveal

the temperature, density and
iwwlion of e cbjects
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WHY STUDY THE UNIVERSE IN INFRARED?

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

Near-infrared light reveals the
formation of galaxes, and

peers through the dust layers
that enshroud new born stars

The light of galaxies that are billions

of ight-years away Uavels o us Unouygh
space that is expanding. This stretches
the light's wavelength into the infrared
allowing Webb to see far back in time
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Galaxy evolution i First stars Dark ages Big bang
and galaxies
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