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The observation of an eclipse of the Moon at millimetre wavelengths makes it possible to
investigate the electrical and thermal properties of the lunar surface to a depth of 10 cm without
being influenced by deeper layers. Such measurements are usually carried out with radio
telescopes on Earth. When microwave instruments on weather satellites use observations of deep
space for their calibration, however, the whole lunar disk appears sometimes in their field of view
as well. We identified such an event with the Advanced Microwave Sounding Unit-B on NOAA-15
that coincided with a total lunar eclipse. From this unique vantage point in a polar orbit around the
Earth we could measure, once per orbit, the lunar radiance at 183 GHz - a frequency, where the
atmosphere is not transparent.
We found a maximum temperature drop during the eclipse of 47±9 K at 183 GHz, corresponding
to 16.6±2.1% of the flux density of full Moon, and of 17.3±6 K, corresponding to 6.4±2.1% of the
flux density of full Moon, for the window channel at 89 GHz. The evolution in time of the global
flux agrees well with the predictions from a new radiative transfer model simulating the global
brightness temperatures. Our measurements are consistent with results reported in the past,
except for two, which we consider erroneous. The temperature changes are similar everywhere on
the lunar disc. The good agreement between the observations from a weather satellite and
theoretical predictions demonstrates that the Moon is very useful as flux reference and for
checking the reliability of climate data records from Earth observation.
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