
• Spitzer-like architecture
• Minimal deployments
• JWST sized (~25 m2, 5.9 

m)
• Cold (~4.5 K) 
• Mid-to-Far IR (3-300+ 

μm)
• Sun-Earth L2 orbit
• 5 year primary mission 
• Community selected 

science programs 
(~50%)
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Are We Alone?
Do planets orbiting M dwarf stars support life?
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The Origins Opportunity Is The Mid-IR

Mid-to-Late
M Dwarf Stars

Terrestrial
HZ Planets

• Planet-star contrast ratio always 

improves at longer wavelengths

• Overall SNR falls off at >22 µm

• HZ SNR sweet spot is 7 – 15 µm
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Expected Yields of Temperate M-Dwarf Planets

• TESS is expected to discover 
43±7 temperate, terrestrial 
exoplanets (Barclay et al. 2018), 

• SPECULOOS is expected to 
identify 14±5 temperate, 
terrestrial planets orbiting late M 
to early L dwarfs (Delrez et al., 
2018)

• All target planets will have 
known masses and radii, some 
with initial JWST 
reconnaissance

• Target stars as faint as K=11.5
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• Large field of regard

• More transits per year

• Simultaneous wavelength coverage

• 3 – 20 µm

• Key spectral signatures 

• H2O, CO2, O3, CH4, N2O, etc.

• Instrument designed specifically for 

high-precision time-series 

observations

• Higher throughput

• Lower noise floor

Origins MISC-TOrigins Requirements
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N2O + O3 = Biosignature

Comparison Between 
Origins and JWST
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Takeaway Points
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• Origins will assess the 
habitability of exoplanets 
transiting nearby M-dwarf stars

• All planets will have known 
masses, radii, and densities

• Mid-IR is excellent for detecting 
habitability indicators and 
biosignatures


