
EGU26-4993, updated on 05 Oct 2026

https://doi.org/10.5194/egusphere-egu26-4993

EGU General Assembly 2026

© Author(s) 2026. This work is distributed under

the Creative Commons Attribution 4.0 License.

Calculation of distant retrograde orbits and their use for space
weather forecasting

Christian Möstl1

, Eva Weiler

1,2

, Emma E. Davies

1

, Hannah T. Rüdisser

1,2

, Ute V. Amerstorfer

1

,

Fabiana Camattari

3,4

, Noé Lugaz

5

, and Erika Palmerio

6

1

Austrian Space Weather Office, GeoSphere Austria, Graz, Austria (christian.moestl@geosphere.at)

2

Institute of Physics, University of Graz, Graz, Austria

3

MIDA, Department of Mathematics, University of Genoa, Genoa, Italy

4

National Institute for Astrophysics, Astrophysical Observatory of Torino, Torino, Italy

5

Space Science Center and Department of Physics and Astronomy, University of New Hampshire, NH, USA

6

Predictive Science Inc., San Diego, CA, USA

There is current renewed interest in using distant retrograde orbits (DRO) for a space weather

forecasting mission, which would temporarily place spacecraft at a position near the Sun--Earth

line, but closer to the Sun than the L1 point. For a continuous coverage, several spacecraft would

be needed at such sub-L1 distances. With in situ observations of the magnetic field, the southward

Bz < 0 field of solar coronal mass ejections (CMEs), which is not accessible remotely, could be

measured hours in advance. This Bz < 0 field is a decisive factor for forecasting geomagnetic storm

intensity. Here, we analyse DROs at different distances for their efficacy for a space weather

forecasting mission. First, we present a simple open-source numerical framework to generate DRO

trajectories, based on equations for the constrained three-body problem. This makes them easily

accessible for their introduction into numerical or empirical simulations of the solar wind or CMEs.

Secondly, we analyze their general characteristics, such as relationships between

their minimum distance to the Sun along the Sun-Earth line and their widest longitudinal

extent. Third, we combine recent progress on our understanding of the magnetic structure of

CMEs with the DRO characteristics and the possible number of spacecraft, to find clues on an

optimal mission configuration, at distances between 0.8 and 0.9 au from the Sun. We also identify

knowledge gaps and open challenges. ESA HENON (launch 2026) and ESA SHIELD (planned for the

2030s) are bound to be the first missions to realize space weather forecasts with sub-L1 data on

DROs. We here provide a baseline for future studies by combining DRO calculations with the

current state of knowledge on CMEs, for space weather forecasts with strongly enhanced lead

times. 
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