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from Four Decades of Observations
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Dawn Framing Camera (FC) observations of Ceres established the
bright spots inside the Occator and Dantu craters as the likely
sources of the intermittent and localized water vapor activity
observed by Herschel Space Telescope. Recent ground-based
observations of Ceres suggested possible global spectral variability
that was attributed to changing amount of water ice on the surface.
These observations suggest a possibly changing amount of water
ice caused by outgassing on time scales of months to decades.
We combined the imaging and spectral data of Ceres collected in
the past three decades from ground-based telescopes, Hubble
Space Telescope (HST), and Dawn FC during its approach to
Ceres to search for global and local variabilities on the surface,
and did not find evidence supporting changes in the albedo or
spectrum of Ceres. The global albedo of Ceres remains
unchanged within 3% of its geometric albedo of 0.09 over the time
scale of 10 years. The spectral variability of Ceres recently
reported can be mostly explained by changes in the observing
geometry. By comparing the spatially resolved images from HST
and Dawn FC, if water outgassing causes any variations on the
albedo of its sources or changes in size of albedo markings, then
such change must be smaller than 15% over 10 years. The stable
surface of Ceres under water sublimation activity is consistent with
the nearly unchanged albedo and spectral properties of comets,
although no liquid water is expected on comets and the sublimation
mechanism on comets is completely different from that on Ceres.
The bright spots on Ceres thus must be built up over a long period
of time. It also possible that the sublimation activity on Ceres either
occurs in subsurface, or at size scales of <1 km.
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