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Aegaeon is as 
dark as Iapetus

Images of Saturn’s moons taken with Cassini’s  Narrow-Angle Camera using clear-filters with the moons at 500-600 phase angle, all images use a common stretch, but are not to same pixel scale.

Methone is a bit 
darker than Mimas, 

even though it is 
closer to Enceladus

Calypso is  
brighter than 

Tethys

Parts of  Helene 
are brighter 
than Dione

Prometheus and 
Pandora are  

brighter than 
their neighbors

Anomalies in the surface brightnesses of Saturn’s small moons 
Enceladus is the brightest of Saturn’s moons, and the brightness of the other mid-sized moons decreases with increasing distance from Encealdus’ orbit. 

This strongly suggests that E-ring particles play an important role in determining these moon’s surface brightness (Verbiscer et al. 2013), however….
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 Surface brightness estimates for 

all the moons, compared with 
particle and radiation fluxes

Comparing  the brightness of the small moons requires  a  
photometric model that accounts for the moon’s  elongated shapes.

Our Generic Ellipsoidal Photometric Model (GEPM)  assumes the 
surfaces followed Minnaert scattering laws and the moons are 
shaped like ellipsoids. 

The GEPM reproduces the observed brightness variations with 
viewing  geometry much better than models that just consider  the 
variations in the  moons’ projected area

. 

Aegaeon, Methone and Pallene appear to be 
darkened by high-energy radiation.

Prometheus, Pandora, 
Calypso and Helene may 
be bright due to enhanced 
dust fluxes 

When we compare the surface brightness of the 
mid-sized moons with the  E-ring flux, most of the 
mid-sized moons fall along a single trend, but…,

Calypso and Helene fall 
noticeably above this trend.

Aegaeon, Methone and Pallene 
are well  below this trend.

Aegaeon, Methone and Pallene 
occupy  high-energy radiation belts.

The ratio of the  dust and radiation 
fluxes is a good predictor of these 
moon’s brightnesses.
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Quantifying correlations between 
brightness and E-ring Flux.

Aegaeon’s and 
Methone’s spectra 
do not show obvious 
anomalies. Perhaps 
darkening is caused 
by structural 
changes in ice.

Prometheus and Pandora are 
probably covered with F-ring material, 
which means  non-E-ring dust can also 
brighten a moon’s surface.

Calypso and Helene could both be 
brightened by a single impact with an 
object roughly one meter wide

For more details, see Hedman et al. 2020 AJ 159:129

http://uidaho.edu

