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Summary

We propose to deploy a wide-angle camera and a multi-slit spectrometer on the Moon surface for
whole Earth hyperspectral observations. These observations will complement DSCOVR/EPIC
observations limited to near-backscatter directions for the full range of Earth phases. In addition, a
wide-angle camera can be used as the first webcam on the Moon surface to provide continuous
images of the Earth phases. The libration of the Moon in latitude and longitude causes the center of
the Earth to move in the Moon’s sky within the fixed angular field of view 13.4°x 15.8° with periods of
~27 days and 6 years. This apparent librational movement complicates observations of the Earth but
will also act as a natural scanning mechanism for a fixed telescope mount. We propose to place a

multi-slit spectrometer on the Moon surface on a fixed platform to take advantage of this lunar
librational movement.
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Earth Observations From the Moon
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Lunar librations and the Earth-Moon distance
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Variability of the Moon orientation and orbit during the 2022
starting from January 1, 2022 (data by Espenak, 2021).

(a) longitude libration (red) and latitude libration (black). The dashed line corresponds to
the case of zero libration, that is, when the center of the visible lunar disk coincides with
the zero point of selenographic longitude and latitude; (b) the Earth-Moon distance.
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Librations of Earth in the Moon sky (from North Pole of the Moon) during first 6 months
2022 (a) and 2023 (b); (c) July-September 2024; (d) 2022-2024 (3 years); (e) 2022-2027

(6 years or 2191 days = positions); (f) Statistics of the distribution of the 2191 positions
of the center of the Earth for 6 years. N - the number of entries of the center of the Earth
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into each 1°x1° grid’ cell for this period. The black dot = zero librations.
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Positions of the Earth’ center during 2026 (green line) from the South Pole of the Moon

Calibration bar

Blue square is ~18°-20° FOV of fixed mount camera. The violet lines are possible
positions of slits of the spectrometer on a fixed platform. The calibration bar is used
to calibrate color images. Lunar surface is from the photo taken by NASA/Apollo.




Observers in different
points of the Moon’s
visible hemisphere

It is shown how, from the
point of view of different
observers on the Moon, the
crescent of the Earth is
oriented, indicating the
Earth's poles.

Image of the Moon — LRO
(NASA/GSFC/Arizona State University).
Observer: photo of J. W. Young
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Position of Earth in the Moon sky and solar eclipse
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Relative position of
the Earth’ center due
to lunar librations
(green line) and
Earth’ phases during
28 days (this sample
— for June 15-July 12,
2022 for an observer
located on the lunar
North Pole).



Solar eclipse 2017
(photo NG)
~ few min
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Observations of the lunar dust
environment during total solar
eclipses has a particular interest:
the lunar dust glows from
scattered sunlight under forward
scattering conditions without
saturation of the detector.
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NASA's Scientific Visualization Studio

Total solar eclipses on the
Moon happen ~2 times a
year when the Earth blocks
the Sun and continue hours



CONCLUSION

1. Due to lunar libration, the center of the Earth for an observer on the Moon
moves in a rectangular area with dimensions of 13.4° x 15.8°.

2. The movement of the Earth in the sky of the Moon is characterized by quasi-
periodicity with frequencies of ~27 days and 6 years. The rates of
displacement of the Earth in the Moon sky reach two degrees per day.

3. Lunar libration must be taken into account when observing the Earth from the
surface of the Moon and during Moon-Earth communications.

4. Observations of the lunar dust environment during total solar eclipses has a
particular interest: the lunar dust glows from scattered sunlight.
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