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SOLAR ORBITER

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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Remote-sensing windows 
(10 days each)

Mission Summary

Launch: Feb 2020 TBC

Cruise Phase:  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



SOLAR ORBITER

Solar Latitude & Distance (for launch in Feb 2020)



SOLAR ORBITER

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



EUI = 3 telescopes

• EUV High Resolution Imager (HRI-EUV)

• Lyman alpha High Resolution Imager (HRI-Lya)

• Full Sun Imager (FSI)

17nm

121nm

17nm
30.4nm



FSI: Full Sun Imager
FOV: 3.8°x3.8°, @ 0.28 AU:   4 Rsun x 4 Rsun

resolution: 9 arcsec on 2 pixels  
   @ 0.28 AU =1830 km on 2 pixels

17nm 30.4nm



HRI:High Resolution Imagers

FOV: 
 17’x17’ 
 @ 0.28 AU = (0.16 R)^2 

resolution:  
 1 arcsec on 2 pixels 
     @ 0.28 AU = 200km 

 

UK co-PI Louise Harra 

UK co-Is 
Deb Baker 
Giulio Del Zanna 
Lucie Green 
Nicolas Labrosse 
David Long 
Duncan MacKay 
Sarah Matthews 
Lidia van Driel-Gesztleyi 



• Sources of the fast solar wind 
(velocity maps in polar coronal holes)
• Composition of plasma
• Connectivity to in-situ observations
• Understanding of energetic particles – 
their source and acceleration in 
magnetic reconnection regions 
• Heating of TR plasma
•  Waves, jets, microflares
• Filament eruptions, Coronal Mass 
Ejections onsets and early propagation

SPICE Spectrometer (built at RAL)

2 spectral bands:  70.4 - 79.0 nm, 
97.3 – 104.9 nm 
Slits:  2’’, 4’’, 6’’, 30’’ width 
Spatial extent along the slit: 11’ + two 
30’’x30’’ windows (“dumbbell”) for 
narrow slits, 14’  for 30’’ slit. 

Horizontal field of view:  up to 16’ 

Nominal pointing – disk centre. 
Needs s/c repointing.  

Ne	VIII	77.0	nm	
velocity	maps



SPICE spectrometer (2) 

Primary modes of SPICE observation:  
(a) dynamics studies: short exposure, rapid on-disk scans over smaller areas 

a few arcminutes wide, recording profiles of a small number of bright 
transition region lines, 

(b) composition scans: longer exposure times, covering large areas up to 
16’ wide and recording intensities of a larger number of lines and some 
line profiles  

         
Study variations with different FOV, exposures, lines. Other modes possible 
(e.g., full spectral atlas, sit & stare time series) 

Operating mostly as part of the Science Activity Plan and SOOPs (details on 
ESA pages). Basic studies defined by the SPICE team. Additional SPICE 
observing ideas and requests are welcome: 
Contact:  Andrzej Fludra (UK Co-PI), andrzej.fludra@stfc.ac.uk 
More information  http://www.orbiter.rl.ac.uk/
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SOLAR ORBITER

• 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)



SAPs

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



Community Involvement

Solar Orbiter will be discussed at the annual missions forum.  

Gherardo starts in January to be the link between modelling and the 
mission. This role will last 10 months. Please interact! This will prepare 
modelling for the first science phases.  

Anyone interested in joining in instrument consortia meetings or the 
MADAWG, please contact any of the team (myself (EUI), Andrjez 
(SPICE), Chris Owen (SWA), Tom Horbury (MAG). 

UCL-MSSL will be advertising a SO CG PDRA position very soon. Please 
advertise the post to likely candidates! Contact Louise Harra/Chris 
Owen. There is also likely to be an ops post for SWA at MSSL.  

The next SO international science meeting will be in Belfast ~spring 
2021. 


