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JWST NIRSpec observations have measured the continuous near-infrared spectrum of solar sys-
tem’s giant planets in greater detail than ever measured before. From these new data, new
challenges for spectral modelling have emerged.

In the case of Uranus and Neptune, much of the faint near-infrared reflectance spectrum has been
revealed for the first. While much of the spectrum can be modelled accurately, we are finding
inconsistencies between observed and modelled spectra that suggest a significant source of opacity
is missing from our models in windows of otherwise weak methane and hydrogen collision induced
(H2−H2), H2−He) absorption (e.g. 2.7-3.1 µm; 3200–3700 cm−1). The strength of the additional
absorption needed to match the data suggests that the missing opacity is gaseous rather than
due to aerosols. Given the smooth spectral shape, we speculate that the missing opacity may be
collision induced absorption from H2 − CH4 collisions, which have yet to be characterised by lab
or theoretical work in the near-infrared. In this presentation, we will present the case and argue
the need for further laboratory and/or theoretical work on H2−CH4 collision induced absorption,
with potential relevance to all cold, hydrogen and methane rich worlds.


