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The prediction of the magnetic structure, arrival time, and arrival speed of coronal mass ejections (CMEs) at
different locations in the heliosphere is the subject of intense study and utmost importance for understanding how
CMEs evolve after they erupt. CMEs form in the solar atmosphere as helical magnetic field structures known
as flux ropes. The magnetic structure of flux ropes at the time of their eruption can be inferred through indirect
proxies based on the source region of the CME. These proxies allow us to reconstruct the “instrinsic flux rope
type” at the time of the eruption. However, the knowledge of the magnetic structure of the flux rope at the Sun
does not always imply a successful prediction of the magnetic structure at Earth, on in general in interplanetary
space. This is because CMEs can change their orientation and shape due to deflections, rotations, and deformations.

In this work, we study in detail a filament eruption and related CME that took place in May 2012, with
the aim of estimating how the knowledge of the intrinsic flux rope type is useful in the case of CMEs that are
associated with rotating filaments. We aim to compare the magnetic structure of the CME flux rope as seen at the
Sun with observations at different planets. We use observations from multiple vantage points in order to analyse
the evolution of the flux rope from the Sun throughout the heliosphere. We use remote-sensing observations of the
solar disk, the corona, and the inner heliosphere, and in situ measurements taken at Venus, at Earth, at Mars, and
at Saturn. We estimate the arrival time and speed at different planets by applying the Stereoscopic Self-Similar
Expansion model (SSSE) to Heliospheric Imagers data. Finally, we study galactic cosmic rays and energetic
particles associated with the CME event (i.e. Forbush decreases and solar energetic particles, SEPs).


