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Introduction Modeling Tools
Near-ir methane absorption models

Recent improvements in modeling methane absorption:

We use spectrally varying absorption of methane and hydrogen to probe varying depths of Uranus' atmosphere from the
stratosphere to about the 10-bar level, using CCD and near-IR wavelengths and CH4 abs coeff from [1] and [2] respectively, Sromovky, L Trwin. PG5 ory pai/ZONE I L
the latter having been improved by low-temperature measurements [6] and new T-dependence models [5]. el il st il gt

and implications for Uranus cloud structure. Icarus 182, 577-593.

Irwin, P.G.J., Sromovsky, L.A., Strong, E.K. Sihra, K. Bowles, N. Calcutt, S. B.
Remidios J.J. 2006, Fry, P.M. Improved near-infrared methane band models

Instead of assuming cloud boundaries and methane mixing ratios inferred from Voyager radio occultation observations [10], and k-distribution parameters from 2000 fo 9500 cm-1 and implications for
. . inTerprerarion or ourer planer spectra. lcarus " - s
we try to derive these parameters from the spectral observations.

From Keck and NICMOS near-IR observations [7, 8] and ACS and STIS observations at CCD wavelengths [9] we find befors:
consistent but unexpected results. ooy ph |

Observations:

Keck Il NIRC2 Grism Spectra [8,11]
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Fig. 11 from ref. [5]

Raman scattering and polarization codes
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Methane mixing ratios near 1% provide best agreement with H-band spectra. Radiation transfer calculations including multiple scattering % .sF E
and polarization were used in a simple 3-layer cloud model L F
to fit spectra at 45° S, 19° S, and 8° N. These fits find the main 0oL —~ ~ ~ -
| . f h I - | h h f h h cloud layers at pressures of 1.6 - 2 bars and 5-8 bars, ' ' wovelength, pm ' '
n Splte O t ere atlve y |g abundance O met ane, t ere seems tO be Very with the lower pressures applying to the region of the bright band.
little methane ice on average.
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A large north-south contrast is expected for a long time constant response to
solar forcing, and as equinox approaches, the contrast seems to be on its way
to reversal (Keck observations confirm this).




