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Analyzing data from the ion sensor RPC-ICA �ying on the european spacecraft Rosetta, we study the dyna-
mics of a partially ionized atmosphere interacting with the solar wind around a comet, 2.88 AU away 
from the Sun. Comparing particle data with magnetic �eld data from RPC-MAG, we highlight through 
this case study the prime role of the solar wind electric �eld in the cometary ion dynamics during 

a period of low nucleus activity, through the mechanism of mass loading.

The Ion Composition Analyzer, part of 
the Rosetta Plasma Consortium

RPC-ICA:

E
10 eV - 40 keV 

0.07 eV/eV
96 bins

(δ,θ)
Field of View : 90x360 °

16x16 bins

t
cadence :192 s

M
1, 2, 4, 8, 16 and 32 amu/e

DATA

This case study is based on data from the 28th of November 2014.

Our goal is to study how the solar wind and newborn comet ions a�ect each 
other. Newborn ions are “picked up” by the solar wind, responding to the electric 

and magnetic environment (gyromotion). This data set presents a large �ux of  
‘cold’ and accelerated water ions, and turns out to be particularly enlightening on the 

ion dynamics. Here under, the integrated counts over the whole set. 
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5SUMMARY

- The correlation between magnetic �eld, solar wind and accelerated water ion 
�ips shows that the dynamics of the ion environment around the nucleus 

at low activity is driven solely by the solar wind electric �eld.

- Independent of these �ips, the magnitude of the solar wind de-
�ection and the angle between the solar wind and accelerated 

water ions remain stable.

This precise picture of the interaction between the 
solar wind and the coma provides a clear opening 

for simulations and a support for theoretical 
work.
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METHOD 

 - Separation of the two species: H+, H2O+

- Composition of full �elds of view, cf. next �gure. The 
instrument is now considered as a camera. 

- Computation of the barycenters for each species.

- Calculation of two angles of interest: the angle of the solar wind 
proton �ow from the sun line - cone angle - and the angle between 

the two �ows. 

4OBSERVATIONS

- Very neat �ips around the Sun direction in H+ azimuth.

- Anti-correlated �ips of the accelerated cometary ions H2O+.

- Correlated �ips in the magnetic �eld.

With those three �rst points, it is clear that the dynamics pictured here evolves  re-
gardless of the nucleus position. This dynamics is dictated by the upstream solar wind 
electric �eld, and no symmetry around the body in the ion �ow is observed. Similar observa-
tions are made on other dates along the same terminator orbit.

The solar wind de�ection is quanti�ed by the cone angle previously mentioned, here on the third panel. 
This cone angle is directly linked to the integrated exchange of momentum in the coma, along the 
proton trajectory. 

- Mean de�ection of 42.4° from the sun line (σ=4.8°).
- The magnitude of the de�ection is not a�ected by the �ips occuring in �ow directions and 
�eld.

Water ions are accelerated by a disturbed solar wind electric �eld. 

- The angle between the two directions (last panel) has a mean value of 62.2°   
(σ=8.0°).
- Once again, no in�uence of the �ips.
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