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Observing Cosmic History
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after the Big Bang to the formation of
galaxies, stars, and planets to the
evolution of our own solar system.
Peering over 13.5 billion years into the
past when the first stars and galaxies
were forming, Webb will capture images
and spectra that will fundamentally alter
our understanding of the universe.

THE DESIGN
Webb is a one-of-a kind scientific
instrument incorporating innovative
design, advanced technology and
groundbreaking engineering. To
observe objects at distances billions of
light years away, Webb’s primary mirror
must be large enough to gather their

Webb will use its superb angular

dim light, and its optics and detectors

resolution and near-infrared instruments

must be cold enough to see their faint

to study planetary systems similar to our

infrared emissions.

own, analyze the molecular composition
of extra-solar planets’ atmospheres, and
directly image Jupiter-size planets
orbiting nearby stars.
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composed of 18 hexagonal segments.
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approximately 45 Kelvin (-380˚F; -228˚
Celsius). The extreme cold enables Webb
to detect distant objects at infrared
wavelengths. This infrared capability
also permits Webb to detect light from
newly forming stars and planets in our
galaxy. These objects form within dense,
dusty clouds that block visible light.
To fit inside the Ariane 5 rocket fairing,
the large primary mirror must be folded
in sections for launch, then unfolded
precisely into place after launch, making
it the first segmented optical system
deployed in space. Once in space, the
sunshield will deploy to its full size and
block light from the Earth, the Sun and
Moon.

CHARACTERISTICS
PRIMARY MIRROR
WAVELENGTH COVERAGE
DIFFRACTION LIMIT
ONE-YEAR SKY COVERAGE
ORBIT

MISSION LIFETIME

21.4 feet (6.5 meter) diameter
aperture
0.6 to 28.5 microns
2.0 microns
100%
940,000 miles (1.5 million km)
from Earth at the Second Lagrange Point (L2)
5 years (10-year goal)

TELESCOPE OPERATING
TEMPERATURE

Approximately 45 Kelvin
(-380˚F; -228˚Celsius)

MASS

Approximately 6,500 kg

THE TEAM
Northrop Grumman leads the industry team for
NASA’s James Webb Space Telescope, the largest,
most complex and powerful space telescope ever
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Secondary
Mirror
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built. NASA leads an international partnership that
includes the European Space Agency and the
Canadian Space Agency. NASA’s Goddard Space
Flight Center manages the Webb project, and the
Space Telescope Science Institute is responsible for
science and mission operations, as well as ground
station development.
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