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JWST Instruments Capabilities
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Instrument capabilities for solar system
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JWST wavelength coverage,  
sensitivity, and spatial resolution (+ 
stable PSF), enables breakthrough 
investigations about: 

Conditions for life/habitability within 
solar system
Evolution of primitive planetesimals 
(building blocks of larger bodies) 
Water and organics transport to inner 
regions of solar nebulae

Gases, minerals, ices, have strong  
absorption features at these 
wavelengths
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Highlights of early JWST results

The first ~1.5 years were prolific!
Many programs already started or 
completed, and myriad of targets observed: 
Saturn, Enceladus, Titan, comets, asteroids, 
KBOs, Centaurs, Mars, Jupiter, Saturn, 
Neptune, Uranus, etc
Follow-up of the DART target during impact 
showed capability for large tracking rates > 
360”/hr (=100mas/sec, current limit is set to 
75mas/sec). Vi
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Selected results (i)

Villanueva et al., Science, 381, 1305 (2023)

Kelley et al., Nature, 619, 720 (2023)

Trumbo et al., Science 381, 1308 (2023)
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Selected results (ii)

Harrington Pinto et al., PSJ, 4:208  (2023)

dePater  et al., JGR, 128, e2023JE007872 (2023)

Villanueva et al., Nature, 7, 1056 (2023)
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JWST < ---- > TMT:  complementarity
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Instrument Capabilities (first-light + first-decade)

(Final design)

(Preliminary design)

(Conceptual design)
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TMT Spatial Resolution 
for Selected Solar System Bodies
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On Instrument WaveFront Sensor  (OIWFS) 
guide probe acquisitions

Sidereal tracking mode
acquiring on different constellations

Non-Sidereal tracking mode
for a single target
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TMT: Solar System Applications
IRIS
PSI

Fetick et al. 2019. A&A, 623, A6Yang et al. 2016
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Studying Active Volcanic Plumes

IO. IRIS/TMT – N. Rundquist
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TMT prospects vs JWST

Higher-spatial resolution will enable detailed geological studies of solar 
system objects, including monitoring of their activities (e.g. Enceladus, 
Triton, satellites of the giant planets, planetary rings, etc)
Higher-spectral resolution, combined with high-spatial resolution, will enable 
measurements of the temperature and distribution of atmospheric trace 
species on Mars, Venus, gas giants and their moons, tracking spatial and 
temporal evolution
Visible spectroscopy will extend studies of small solar system bodies to 
include spectral slope measurements and effect of space weathering, but 
also detection of strong spectral lines, like CN in comets, etc. 
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