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Technical Definition

Aperture 
Diameter

FOV Diffraction 
Limited at

Temperature

8-15 m 0.5-1 square 
degree

40 μm ~4 K

Telescope Parameters



Technical Definition

Actively-Cooled 

Large Aperture 

Will attain sensitivities 
100–1000x greater 

than any previous far-
infrared telescope

Potential 

Wavelength 

Coverage from  

5 µm–1 mm 

Enables observations of biosignatures in the atmospheres of transiting Earth-like planets, mid- and far -infrared 
diagnostic lines in galaxies out to redshifts of 10, and characterization of water fr om the Solar System to the ISM.

Unprecedented Sensitivity 

Fast mapping speed with hundreds or 
thousands of independent beams will enable 
3D surveys of large areas of sky, pushing to 
unprecedented depths to discover and 
characterize the most distant galaxies to the 
outer reaches of our Solar System.

Timeline of IR 

Space Telescopes

Origins will be an actively cooled telescope covering the infrared spectrum.  Spectrographs and imagers 
will enable 3D surveys and discover and characterize distant galaxies, exoplanets, and the outer reaches of 
the Solar System.  We would like to hear from you.  Contact us at:


email: OST_info@lists.ipac.caltech.edu       twitter: @NASAOriginsTele 

web: origins.ipac.caltech.edu  •  asd.gsfc.nasa.gov/firs

FS-2016-10-503-GSFC

Capabilities & 

Characteristics
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Instrument
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km/s @ 1 THz
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background 
limited

Far-infrared 
imager 35 to 500 R~15 100,000

1 μJy - 10 mJy
(confusion 
limit)

5 to 10 
channels, 
polarimetry, 
spectral line 
filters

Mid-Infrared 
Instrument 6 to 40

imager: R~15, 
spectrometer:  
R>500 106

photometric: 
1 μJy @10 μm

coronagraph~
10^-6 @ 0.5" 
@ 10 μm



New Technology New Capability

Space

Wavelength 

coverage

JWST<—>ALMA

Cold Mirror
Spectroscopic line 

sensitivity

Large Telescope
Spatial resolution 

and sensitivity

Large Detector 

Arrays
Wide field imaging

Compact Gratings 

& Integrated 

Spectrometers

3D mapping

Mid-IR 

Coronagraph

Exoplanet+Disk 

Characterization

Bradford

New Science Requires 

New Technologies
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Off-Axis 9.3m Diameter
Projected Area: ~56m2

37 Segments
Segment Flat to Flat: 1320mm
Mass Rough Estimate: 3462 kg

Backplane Depth: ~495mm

JWST Segment 56m2 Area

5m x 19.8m Fairing
Inst: 48m3

Bus: 38m3

Technical Definition: JWST 

Segment 56 m2 Area



On-Axis
Notional Secondary
and Sun Shade 

DTA

Secondary

Technical Definition: 

Secondary & Shade



Melnick

Technical Definition: 

Telescope Temperature



STDT Schedule

• January to July 2017:
– Complete preliminary designs for telescope and instruments

– Secure instrument design contributions

– Identify technology drivers

• August to September 2017
– Define required technologies

– Complete preliminary mission design

• January to March 2018:

– Finalize Telescope and Instrument Designs

– Finalize mission design including spacecraft bus

• April to August 2018:

– Identify de-scope options

– End-to-end Mission cost estimations

• January 2019:

– Submit the final study report to NASA HQ

• March 2019:

– Far-IR Study Results presentation to Decadal Committee



How do I get involved?

What’s happending now:
• Five science working groups: membership is open to the 
community (US and foreign)
• Deciding on science questions in the post-JWST, 15 years of ALMA 

operations in an era of Extremely Large Telescope (ELT) and guiding 
instrument and telescope design.

Solar System: Stefanie Milam
Planet Formation and Exoplanets: Klaus Pontoppidan and Kate Su
Milky-Way, ISM and Local Volume of Galaxies: CaranBattersby and Karin Sandstrom
Galaxy and Blackhole Evolution Over Cosmic Time: Lee Armus and Alexandra Pope
First Billion Years: Joaquin Vieira, Matt Bradford


