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On 29 Sep 2022, Juno had a close flyby of Jupiter’s 

moon Europa, flying within 350 km of the surface. 
During the flyby, Juno’s Microwave Radiometer 
(MWR) observed Europa, obtaining several swaths 
across Europa using Juno’s spin to partially map 
Europa’s ice shell at six frequencies ranging from 600 
MHz to 22 GHz. MWR probes successively deeper 
into the ice sub-surface with decreasing frequency, up 
to a depth of 10 km at 600 MHz, assuming the ice shell 
is pure water ice.  

 
Though the first radar observation can be dated 

back to 1970 and Europa has been observed 
extensively from Earth and Space-based platforms ever 
since, these observations have been mostly limited to 
the top surface, with relatively low spatial resolution, 
or hindered by the presence of Jupiter’s thermal and 
synchrotron emission [1,2]. MWR for the first time 
provides resolved brightness temperature maps and 
associated spectra of Europa with a spatial resolution 
of up to 100~200 km. Multi-frequencies MWR 
measures the subsurface ice structure and composition 
at various depth (e.g. depth to thermal transition, extent 
of fractures, contaminants, density, purity and liquid 
water content), and may even reach the ice-ocean 
interface dependent on the frequency. The MWR 
observations cover a latitude range from 40S to 60N 
and an east longitude range from -100 to 80 degrees, 
including fractured, ridged, and chaos terrains, on 
Europa as shown in Figure.1. 

 
The brightness temperature maps and spectra are 

sensitive to prominent localized thermal features in 
addition to the various types of terrain seen in visible 
and infrared images of Europa. In general, the obtained 
brightness temperature is colder than the temperature 
we know about Europa if assuming as a black body, 
suggesting the existence of reflection in the sub-
surface which can arise from dielectric interfaces 
(surface-vacuum interface, sub-surface fractures, 
layering) or volume scattering from material/particles 
within the ice. Preliminary results from the 
observations will be presented along with a 
comparison to MWR measurements obtained at 
Ganymede in June 2021. The spectra on Ganymede 
shows more variations as compared with the ones on 

Europa, suggesting more sub-surface ice properties 
variations with locations. We will highlight this 
analysis and infer possible physical properties of the 
sub-surface ice based on radiative transfer modeling.      

 

 
 
Figure.1 The MWR observation coverage on Europa. 
The black ellipses show the half-power contour of each 
MWR sample for 2.5 GHz to 22 GHz. The dashed 
yellow line represents the solar terminator. The 
background global geological map from [3] and 
Galileo SSI global mosaic from [4]. 
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