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Thermal infrared (IR) observations of Mercury are scarce. Space observatories usually cannot
measure so close to the Sun, twilight observations from ground are difficult, and the zodiacal
background is very strong. Hansen (1974) determined Mercury's surface temperature and emissivity
via IR photometer measurements at 3.8 and 4.7µm. Sprague et al. (1994) conducted spectroscopic
observations (7.3-13.5 µm) of three locations on the surface of Mercury via an IR spectrometer at
the InfraRed Telescope Facility (IRTF). They found evidence for Anorthosite and Basalt on the
surface. Emery et al. (1998) interpreted two epoch mid-infrared (5-12 µm) measurements obtained
from the Kuiper Airborne observatory via the High-efficiency Infrared Faint Object Grating
Spectrometer (HIFOGS). They developed a new rough-surface thermal model for Mercury and
looked into grain-size and surface composition aspects. Sprague et al. (2000a) presented a low-
resolution N-band spectrum (8.1-13.25 µm) taken with Mid-Infrared Array Camera (MIRAC) at the
Steward Observatory. The measurements were centered on a surface region which was not imaged
by Mariner 10. The spectra included signatures of the surface roughness and mineralogy. Overall,
the very few published datasets cover only a limited phase angle and wavelength range. And, many
questions about Mercury’s thermal behaviour remain unanswered.

Recent works by Nishiyama et al. (2022) and by Fulbright et al. (2023) opened a new door to
thermal observations of Mercury. Several geostationary weather satellites carry well-calibrated multi-
band IR instruments and they detect Mercury very frequently when its apparent position is close to
the Earth’s rim: Himawari-8/-9 (AHI instrument), GOES-16/-17/-18 (ABI instrument), and
MeteoSat-8/-9/-10/-11 (SEVIRI instrument). They have 10 (AHI, ABI) or 8 (SEVIRI) well calibrated
IR channels in the range between 3.9 and 13.4 µm. The measurements cover a phase angle range
from about -160∘ to +160∘, including data at phase angles below 5∘ (close to superior conjunction).
The apparent size of Mercury varies between about 4.5 and 13 arcsec in diameter.

We interpret these measurements with a thermophysical model (TPM) of Mercury which is based on
a lunar model (Müller et al. 2021), and uses published physical and thermal properties of Mercury’s



surface. It explains the data obtained by the geostationary satellites very well and it can also
reproduce the published IR spectra on a 5-10% level.

When applying our TPM to the new data we see for the first time Mercury’s full phase curve, its
thermal behaviour close to the superior conjunction (very small phase angles), and its spectral
(hemispherical) emissivity. We also study different concepts of roughness modeling and present
interesting insides into the thermal effects of atmosphereless bodies at large phase angles. The goal
is to better understand Mercury, the smallest, most dense and heavily space-weathered planet
which undergoes large diurnal surface temperature variations. The data sets will also have great
relevance in direct comparison and complementing Bepi-Colombo/MERTIS measurements and their
interpretation.
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