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Abstract / COMETS \

The James Webb Space Telescope (JWST) is optimized for observations in the near and mid — Imaging will provide information on nuclear composition, diameter, albedo and
Infrared and will provide essential observations for targets that cannot be conducted from the thermo-physical properties

ground or other missions. The state-of-the-art science instruments, along with the telescope’s — Compositional studies of cometary nuclei, gas and dust with unprecedented
moving target capabilities, will enable the infrared study, with unprecedented detail, for nearly sensitivity throughout the 1-28.5 pm range

every object (Mars and beyond) in the solar system. This presentation features highlights for — JWST Cometary Frontiers:

planetary science applications, extracted from the recent articles submitted to PASP as a special . CO,, H,0 and CO sensitive measurements in dozens of comets.

edition. The goals of this special iIssue are to stimulate discussion and encourage participation in . Sampling of numerous organic species.

JWST planning among members of the planetary science community. Key science goals for K Characterization of faint and distant comets (before the activation of water). /
various targets, observing strategies for JWST, and highlights for the complementary nature with

other missions/observatories will be presented.
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Mars  Discovering new rings and moons by taking advantage
and '

« JWST will conduct isotope studies of HDO of operating In the infrared methane bands (vastly
H,O to help determine if the Martian Improved signal-to-noise when suppression of glare
atmosphere was once habitable, to search for from the planet is an important factor).

unidentified sources of water; and to address « Spectroscopy of the rings and small moons of Uranus
what processes alter the atmosphere. Carbon and Neptune; these have never been the subjects of

» Mars is observable with JWST at L2 in 2018, s \ [ high-delity spectroscopic study. -
2020, and 2022. Both the evening and [ « Spectroscopy will fill in the gap between Cassini VIMS

: ] HCI | T
morning terminators can be observed. Hydrogen Chloride | CH, ) grllj(]rlir(]:ajf/{/nslfl?lsRui. anales will decrease at Neotune and
+ Searches for organics at levels previously e Methane AN ’ J . PHNe
4 with hit , 50 ppb will increase at Uranus, leading to a favorable viewing
measured - with - TOVers - or - Orbitets —can - be for both systems. The only exact equinoxes possibly

Normalized absorption spectra

conducted on_aglo_bal _Ievel._ | | it observable by JWST will be at Jupiter; these will
e The full Martian disk is available at 2 micron _ _ _ _ provide optimal viewing of vertical structure in the
and the night-side hemisphere can be Search for organics with NIRSpec. Many trace species have strong signatures halo/gossamer rings
mapped. at these wavelengths (CH4, C2H6, HCI, H20 and CO2 shown), enabling '
sensitive searches on Mars with JWST due to the observatory superb
spectrometric sensitivities and high spatial resolutions. From Villanueva et al. . s ©
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Only 18 km across, S/2004 N 1 (discovered In 2013 hy

Showalter et al. ) is >10x fainter than any moon seen by
\Voyager 2. Credit: NASA.
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lo without volcanoes lo with volcanoes gﬁllleo Slsli Irt??ges Olfdtge forrTatlgnba?ﬁ fadtl.nlgl of tge’[ Pillan [I3I|Unl;e \C]I\e/\?(s)_sl_lt » Important molecular (e.g. H,O, HDO, CO, CO,, CH,),
anges fike this Could be Tes0IVed, DOTh spatially and tkmporafly, by | ice, and mineral spectral features are at wavelengths
Planck Function thermal emission at temperatures relevant / Satellites \ accessible with JWST but not the ground.
for active silicate volcanism on lo. Note that the response In _ . . . i+ -
- e ey L - JWST will provide a consistent set of infrared spectra for > Near-IR spectra or colors (composition), and mid-IR
the 1-2 micron region Is extremely sensitive to the highest _ . . . i - -
- systematic or comparative studies of satellites across our photometry (albedos, sizes), for any Kuiper belt object
temperature components. From Keszthelyi et al. (2015). _ . . . known toda
Solar System. Previous orbiters or flybys provided incomplete y-
and/or data collected under illumination conditions that are » Semi-annual monitoring of planetary (and satellite)
http://www.jwst.nasa.gov/ . less than desirable for spectroscopy. weather and seasonal changes.
http://webbtelescope.org : | . _Studies_of sma ler or captured sa_tellites offer uniq_ue Insight > Near-simultaneous mapping and spectroscopy of
http://www.stsci.edu/jwst/ iInto their origins and further details on the formation of the cometary gas and dust from 0.6 — ~28 pm.
http://www.stsci.edu/jwst/scie Solar System. > Very sensitive spectral maps at R > 2000 over a 3"x3”

nce/solar-system * Geologic activity on satellites (such as plumes) can be studiey field and with 0.1” spatial resolution.

by monitoring temporal or thermal variations on the surface.




