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Introduction: We present disk-resolved far 

ultraviolet (FUV) reflectance spectra of Ganymede 
obtained by the Juno UVS instrument during the orbit 
34 Ganymede encounter, and discuss spectral variations 
between the bright high latitudes, dark low latitudes, 
and the Tros bright ray crater. We also discuss new 
high-resolution observations of Ganymede’s FUV 
auroral emissions, which reveal latitudinal structure that 
has never previously been resolved. 

Juno UVS observations: On June 7, 2021, on the 
approach to perijove 34, Juno encountered Ganymede 
with a closest approach altitude of 1044 km. During this 
flyby, Juno UVS, an ultraviolet spectrograph sensitive 
to wavelengths 68 – 210 nm, performed observations of 
Ganymede’s aurora and surface reflectance. The 
combination of Juno’s 2 rpm spin rate, UVS’ 7.2° long 
“dog-bone” shaped slit, and the UVS scan mirror 
allowed for the recording of 7.2° wide scans across 
Ganymede’s disk every 30 s. Through the wide slits, we 
captured integration times of 17 ms per spin for each 
resolution element in the observed swath.  

Ganymede’s surface reflectance: Figure 1 shows 
the ratio of reflected sunlight detected by Juno UVS in 
two wavelength bands: 190 – 210 nm (where H2O 
appears bright), and 150 – 170 nm (where H2O appears 
dark). As expected, this ratio is generally higher in 
Ganymede’s icy high latitude regions and around bright 
surface features such as the Tros bright ray crater, and 
lower in the darker low latitude surface regions.  

Figure 1. Map of Ganymede’s (190 – 210 nm) / (150 
– 170 nm) reflectance ratio. 

Figure 2 shows average reflectance spectra for each 
of the three regions labeled in Figure 1, normalized at 
140 nm to reduce differences due to different 
observing/illumination geometry. The spectral shape is 
similar for all regions, with no evidence of a 
characteristic H2O feature at 165 nm seen in laboratory 
spectra [1] and observations of Saturn’s icy moons and 
rings [2-7]. However, there are subtle differences 
between the three regions, which can be highlighted by 
dividing the brighter spectra by the low latitude average 
spectrum, as shown in Figure 3. When directly 
compared to the low latitudes in this way, the signature 
of H2O becomes apparent in the high latitude spectrum, 
but not in the spectrum extracted from Tros crater. We 
suggest that this spectral difference between two 
regions, both known to be icy, may be explained by 
either a difference in ice grain sizes or by different 
concentrations of UV-absorbing contaminants within 
the grains. We also note a decrease in the relative 
reflectance of the high latitude regions at wavelengths 
>190 nm, which may be the start of a previously 
observed ozone absorption feature [8,9]. 

Figure 2. Reflectance spectra from the surface 
regions shown in Figure 1 
 

Auroral emissions: In addition to detecting 
reflected sunlight, Juno UVS observed auroral 
emissions at 130.4 nm and 135.6 nm produced by the 
impact of electrons accelerated by Ganymede’s 
magnetosphere into its tenuous atmosphere. The 
emissions are concentrated in two auroral ovals around 
the north and south poles, as previously observed by the  
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Figure 3. Top: ratio of the high latitude reflectance 
to the low latitude reflectance, with a modeled H2O 
reflectance curve overplotted. Bottom: ratio of the Tros 
reflectance to the low latitude reflectance. 

 
Hubble Space Telescope [10-12]. The superior spatial 
resolution of the Juno UVS data allows us to determine 
the width and latitudinal profile of the ovals for the first 
time. We observe a sharp boundary at the poleward 
edge, a bright, narrow (~3 – 5° latitude) auroral curtain, 
and a gradual decrease in brightness from the 
equatorward edge of the bright curtain towards the 
equator.   

Implications for future missions: The upcoming 
ESA JUICE mission [13], which will tour Jupiter’s icy 
moons before entering a 500 km altitude orbit around 
Ganymede, will carry a UVS instrument with the same 
basic design as Juno UVS. The Juno UVS results 
presented here provide a tantalizing introduction to the 
wide range of investigations JUICE UVS will perform 
to understand the composition and variability of 
Ganymede’s surface, atmosphere, and auroras.     

Acknowledgments: Juno UVS data can be obtained 
from the Planetary Data System (PDS) at https://pds-
atmospheres.nmsu.edu/data_and_services/atmospheres
_data/JUNO/uvs.html. The calibrated data used in this 
study is located at https://pds-
atmospheres.nmsu.edu/cgi-
bin/getdir.pl?dir=DATA&volume=jnouvs_3001. 
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