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Introduction:  Venus is continuously losing parts 

of its atmosphere into space. A large fraction of this 
escape occurs in the form of ions flowing down along 
Venus’ magnetotail. Countless studies followed these 
ions in order to constrain the atmospheric escape. In-
terestingly, there are also ions in the magnetotail that 
return to Venus. These flows, their properties, and 
possibilities for the underlying physics have been bare-
ly studied in the past. 

Results:  Data from the ASPERA-4 instrument on 
board of Venus Express is used in our study. We find 
that the planetward flow rate decreases with EUV irra-
diance. This irradiance changes over the 11-year solar 
cycle and over the age of our Sun. Since we also find 
that the planetward return rate is comparable to the 
escape rate, the relation between EUV and return 
flows also affects the net atmospheric escape. It turns 
out that the relation between net escape and EUV irra-
diance scales opposite to Mars, even though Mars is an 
unmagnetized planet as Venus (see Figure 1.) 

 

 
Figure 1: Net atmospheric ion escape rates of Ve-

nus (blue) and Mars (red) as a function of solar activi-
ty. 

 
Planetary flows are often associated with magnetic 

reconnection. However, we find that the bulk of these 
flows do not correlate with proximity to the magneto-
tail current sheet, as it would be expected from mag-
netic reconnection. Instead, we find that the flows we 
observe are consistent with flows that naturally emerge 
from pickup ions moving in the magnetic environment 
of Venus. 
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