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Abstract:

Based on a high-quality and well-tested model for the Moon at mid-infrared wavelengths (Miiller et
al. 2021), we looked into the microwave radiation of the Moon (e.g., Yang & Burgdorf 2020). We
find an excellent agreement (better than 5% on absolute scale) between our model predictions and
89 GHz Microwave Sounder disk-integrated measurements of the Moon. The high model accuracy
holds over a wide phase angle range between -90° to +90°, and over the given variations in
distances and viewing geometries.

The model includes the known physical and thermal properties of the Moon, as well as the true
illumination and observing geometry at a given measurement epoch. It was combined with a newly
established frequency and phase angle dependent hemispherical emissivity model. This new "global
emissivity model" deviates considerably from basic (constant) spectral emissivity assumptions in
the GHz regime, but is required to explain the disk-integrated lunar microwave radiation. We will
present our lunar microwave thermophysical model and the comparison with data taken at different
frequencies and coming from different satellites. Our lunar model allows to predict (disk-integrated)
radiance or brightness temperatures for the absolute calibration of instruments. Via the Moon, it is
also possible to look into instrument ageing effects, to cross calibrate instruments onboard different
satellites and over long time scales.
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