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Optical Telescope Element

Telescope Design and  
Deployment 
Northrop Grumman 

Optical Telescope and Mirror 
Design 
Ball Aerospace

Telescope Structures 
Alliant Techsystems

Optical Telescope Integration 
and Test 
ITT/ExelisMirror Manufacturing

Beryllium Mirror Blanks 
Brush Wellman

Mirror Machining 
Axsys Technologies

Mirror Grinding and Polishing 
SSG/Tinsley Laboratories

Webb Telescope
Operating in space nearly a million miles from Earth and protected by 
its tennis court-sized, five-layer sunshield, the Webb Telescope will be 
shielded from sunlight and kept cool at a temperature of approximately  
45 Kelvin (-380° F). This extreme cold enables Webb’s infrared  
sensors to see the most distant galaxies and to peer through galactic 
dust into dense clouds where star and galaxy formation take place.

Integrated Science Instrument Module 
NASA’s Goddard Space Flight Center

Mid-infrared Instrument 
NASA/JPL, ESA

Near-infrared Spectrograph 
European Space Agency (ESA)

Near-infrared Camera 
University of Arizona

Fine Guidance Sensor 
Canadian Space Agency

Sunshield 
Northrop Grumman 
ManTech/NeXolve

Spacecraft Bus 
Northrop Grumman



Webb’s Far-reaching Achievements in 2012 

The Northrop Grumman team continued to demonstrate the value of 
completing the Webb Telescope by achieving major milestones in 2012:

• Achieved significant design progress on the spacecraft, completing 
four critical design reviews.

• Industry partner ATK completed construction of the center section 
of the primary mirror backplane support structure.  The structure 
will support the beryllium mirrors, thermal control systems and 
other elements during ground tests, launch and during science 
operations. 

• Ball Aerospace completed manufacturing the 18 beryllium flight  
primary mirror segment assemblies and delivered the first three 
flight primary mirrors and the flight secondary mirror assembly to 
NASA’s Goddard Space Flight Center. 

• Flight composite components for the tower supporting Webb  
Telescope mirrors and science instruments were completed.

• Fabrication was completed for three of the five sunshield template 
membranes.

• Mid-infrared instrument cryocooler flight hardware was delivered 
to NASA’s Goddard Space Flight Center for integration into the 
Integrated Science Instrument Module.

James Webb Space Telescope

The James Webb Space Telescope is NASA’s top science mission 
that will allow us to peer farther into the cosmos, observing the 
first stars and galaxies that formed and other objects that even 

the mighty Hubble Space Telescope cannot see.

This exploration will not only press the boundaries of modern science 
and technology but also address questions as ancient as “When did 
the first stars and galaxies form?” and “Are we alone in the universe?” 

Under contract to NASA, Northrop Grumman is leading a team of 
industry partners in building a larger and more sophisticated 
observatory with the capabilities destined to address these questions. 
This technology investment will lead to advancing the frontier of astro-
physics in countless ways and demonstrate American leadership and 
innovation in space.

Sunshield Shines in Preflight Tests

Northrop Grumman is making progress with the preflight test layers 
of Webb’s enormous sunshield.  One of the most important test 
milestones was successfully met for template layer five — the coldest 
layer that is closest to Webb’s 21-foot-diameter primary mirror.  Test 
results validated the ability to manufacture the sunshield layers to 
meet extremely demanding performance standards. 

Northrop Grumman engineers have installed two of the five flight-like 
template membranes and verified that folded membrane key features 
align with the hard structure.  Stowed clearance checks are being tested 
using the optical telescope element and full-scale sunshield simulator 
at the company’s Space Park facilities in Redondo Beach, Calif.

Spacecraft Completes Several Design Reviews

To date, Northrop Grumman has completed six of 11 subassembly 
critical design reviews, or CDRs, of the spacecraft. The most recent 
CDR was for the communications support subassembly.  This sub-

assembly is a critical component of the spacecraft that closes the 
mission data link to NASA’s Deep Space Network that will transmit the 
telescope’s data from its orbit nearly a million miles from Earth.  

On Track for Launch

The focus for 2013 will be on instrument integration:

• Science instruments will be finished so that testing can begin as an 
integrated science payload;

• Progress on backplane integration will continue;

• The sunshield will undergo full-size template layer testing and  
production of flight membranes, and 

• The spacecraft design will be completed, signaling the start of 
manufacturing the spacecraft bus.

This bold, technically challenging undertaking involves more than 
1,200 skilled scientists, engineers and technicians from across the 
U.S. and around the world. Their work is producing NASA’s next great 
observatory that will inspire the future generation of scientists and 
engineers to push the boundaries of technology even further.

The major milestones achieved to date, along with the full support 
for the program by the administration and Congress, are keeping the 
world’s largest space telescope on track for launch in 2018.

The Webb Telescope will open the window to the universe,  
peering into the past to a time when stars and galaxies were  

first beginning to form.

Northrop Grumman is under contract to NASA’s Goddard Space Flight Center in Greenbelt, Md., for the design and development of the Webb Telescope’s optics, sunshield and spacecraft.


