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H corona detection 

In December 2001, far-ultraviolet spectral images of Jupiter's 

moon Callisto were obtained by the Space Telescope Imaging 

Spectrograph (STIS) of the Hubble Space Telescope (HST). 

During two visits on 2001 December 15 and 24, the trailing and 

leading hemispheres were observed with the moon at western and 

eastern elongations, respectively. We find that faint atmospheric 

Lyman-α emissions extending up to several moon radii away are 

present in addition to the solar Lyman-α flux reflected off the 

surface. We show that the detected atmospheric Lyman-α 

emissions are consistent with an escaping hydrogen exosphere 

with a vertical column density in the range of (4–11) × 1011 H/cm2. 

Figure 1 – HST/STIS image of Callisto’s leading hemisphere (visit 

2). Emissions from the geocorona and IPM fill the 2’’ slit at Lyman-

α (1216 Å). Oxygen geocoronal emission is also seen along the 

whole slit at ~1304 Å. Similarly, the trace of reflected sunlight in 

Callisto’s surface is observed along the whole image in the x 

direction near y-pixel 365.  

Figure 4 – Profiles along the cross-dispersion axis obtained by 

summing over 64 pixels along x, with the slit centered at 

Lyman-α. The red profile represents the brightness measured 

by STIS, while the two other profiles represent the models 

when including (blue) and not including (green) emissions from 

Callisto’s hydrogen corona. The figure at the top corresponds to 

the observation of the trailing hemisphere (visit 1), while the 

figure below corresponds to the leading hemisphere (visit 2). 

Figure 3 – Not-to-scale sketch of the different contributions to 

the Lyman-α signal. The solar flux is scattered by hydrogen in 

the geocorona and in the IPM between Earth and Callisto 

(brown), by hydrogen in the IPM behind Callisto (green), and 

also by Callisto’s hydrogen corona (blue). Additionally, the solar 

Lyman-α flux is reflected by Callisto’s icy surface (red).  
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Figure 2 – Counts summed over 64 pixels along x (centered at 

1216 Å) as a function of y pixel along the Lyman-α slit. A 

background emission of ~6 kR is derived in regions away from 

the moon (dashed vertical lines) and appears constant along 

the slit. The intensity is decreased above this offset by up to 2 

kR on the disk (between dash-dotted lines). Signal decreasing 

toward the left and right of Callisto’s disk indicate the existence 

of extended atmospheric or coronal emissions. 


