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 Solar Orbiter
•First medium-class mission of ESA’s Cosmic Vision 

2015-2025 programme, implemented jointly with NASA
•Comprehensive payload suite of 10 remote-sensing 

and in-situ instruments measuring from the 
photosphere into the solar wind

Overarching Science Question

• How does the Sun create and control 
the Heliosphere – and why does 
solar activity change with time?

Solar Orbiter
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What will Solar Orbiter do?

active region

Solar Orbiter is a mission designed to observe the Sun and  
the heliosphere, and link heliospheric phenomena back to 
their sources on the Sun.
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Science Objectives

How does the Sun create and control 
the Heliosphere – and why does solar 
activity change with time ?


1. What drives the solar wind and where does the 
coronal magnetic field originate?


2. How do solar transients drive heliospheric 
variability?


3. How do solar eruptions produce energetic particle 
radiation that fills the heliosphere?


4. How does the solar dynamo work and drive 
connections between the Sun and the heliosphere?
Mission overview: Müller et al., Solar Physics 285 (2013)
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Mission Summary

Launch: Feb 2019 / Feb 2020 back-up

Cruise Phase: 2.8 / 1.8 years


Nominal Mission:  4 years


Extended Mission:  3.5 years


Orbit: 0.28–0.91 AU (P=150-180 days) 


Out-of-Ecliptic View: 
Multiple gravity assists with Venus to 
increase inclination out of the ecliptic to 
>24° (nominal mission), 
>33° (extended mission)


Reduced relative rotation:  
Observations of evolving structures on 
solar surface & in heliosphere for almost 
a complete solar rotation
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Solar Latitude & Distance (for launch in Feb 2019/20)
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Venus Gravity Assist Maneuvers 
to increase inclination out of the 
ecliptic

Nominal Mission 
(thick line)

Extended Mission 
(thin line)

High-latitude windows: 
South Pole

Perihelia windows

High-latitude  
windows: 
North Pole

Default Remote-Sensing Windows: 3x10 days/orbit



Solar Orbiter Flight Model Integration (Sep 2017)
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The Spacecraft

Tiltable Solar Arrays

Heat Shield with  
Aperture Doors

High-Gain Antenna

RPW Antennae

Instrument Boom
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Payload

EPD Energetic Particle Detector
J. Rodríguez-  
Pacheco

Composition, timing and distribution functions of 
energetic particles

MAG Magnetometer T. Horbury
High-precision measurements of the heliospheric 
magnetic field

RPW Radio & Plasma Waves M. Maksimovic
Electromagnetic and electrostatic waves, magnetic 
and electric fields at high time resolution

SWA Solar Wind Analyser C. Owen
Sampling protons, electrons and heavy ions in the 
solar wind

EUI Extreme Ultraviolet Imager P. Rochus
High-resolution and full-disk (E)UV imaging of the on-
disk corona

METIS Coronagraph E. Antonucci Visible and UV Imaging of the off-disk corona

PHI Polarimetric & Helioseismic 
Imager

S. Solanki High-resolution vector magnetic field, line-of-sight 
velocity in photosphere, visible imaging 

SoloHI Heliospheric Imager R. Howard Wide-field visible imaging of the solar off-disk corona

SPICE Spectral Imaging of the 
Coronal Environment

ESA facility 
instrument

EUV imaging spectroscopy of the solar disk and near-
Sun corona

STIX Spectrometer/Telescope for 
Imaging X-rays

S. Krucker Imaging spectroscopy of solar X-ray emission

In-Situ Instruments

Remote-Sensing Instruments
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gives solar wind 

speed via Doppler 
dimming

+ similar images across 
the entire visible 

hemisphere
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Effects of Solar Orbiter’s trajectory: geometry

Nominal Mission Phase

Trajectory for launch in February 
2019 in HEE coordinates  
(Feb 2020 just skips one year of 
‘parking orbit’)

• Non-Earth-synchronised orbit means many 

different observation opportunities

• Geometric alignments with Sun-Earth line 

(conjunctions)

• Quadrature with Earth

• Parker-spiral alignments with Earth

• Alignments with Parker Solar Probe 

(unplannable until both launched)

• Other opportunities you can think of…
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• Strategic plan covering the science we’re going to do and when over the 
whole mission, written by the Science Working Team (Lead: Y. Zouganelis)

• How?

1. Definition of detailed science objectives.

2. Group sub-objectives that require similar observations together. Define 
a SOOP (Solar Orbiter Observing Plan) that includes a collection of 
instruments and modes.

3. Examine the trajectories to find the best opportunities 
for each SOOP. Define the SOOP scheduling strategy.

4. Schedule all SOOPs within a given trajectory and  
simulate the high-level plan against mission constraints.

The Science Activity Plan (SAP)

trajectory dependent



SAPs

https://issues.cosmos.esa.int/solarorbiterwiki/display/SOSP



new input by 
Jack Jenkins





Community Involvement

Solar Orbiter will be discussed at the annual missions forum.  

STFC provided some travel funds for the community to attend 
meetings. This has been used for SO meeting (Granada), MADAWG, 
helioseismology session. Gherardo Valori and Paolo Pagnano will attend 
the next MADAWG.  

We have had one UK solar orbiter working group meeting - an all day 
meeting to discuss science (end of 2016) 

The next SO international science meeting will be in Belfast ~2020. 


