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

2015-25, implemented jointly with NASA

• Comprehensive payload: 

• 10 remote-sensing and in-situ instruments 

• measuring from Sun’s surface into the solar wind

• Launched on 10 Feb 2020 in highly elliptical orbit 

around the Sun

Mission overview: Müller et al., A&A Special Issue, 2020

Solar Orbiter: Exploring Sun & Heliosphere



3Earth is under continuous influence of active star
-> Space Weather
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• Space observatories are crucial to observe the Sun’s most 
energetic and dynamic radiation

• Most missions are bound to Earth & observe from far away
• There are still ‘blind spots’ on the Sun
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Solar Orbiter’s unique orbit allows
• Observing closer to the Sun
• Unique configurations with other observatories
• First views on the solar poles (2025-…)
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In-Situ 

Payload Solar Wind Analyser SWA

SWA-EAS

SWA-PAS

SWA-HIS

RPW-SCM

Radio and Plasma Waves       RPW

Magnetometer MAG

MAG-OBS

MAG-IBS

Energetic Particle Detector     EPD

EPD-SIS

EPT-HET

EPD-STEP
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Remote-Sensing

Payload

EUV Imager EUI

X-ray imager/spectrometer STIX

Coronagraph Metis

Polarimetric & Helioseismic Imager PHI

Heliospheric Imager SoloHI

Imaging Spectrometer SPICE
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Engineering challenges: Taking the heat

Heat shield: 

• SolarBlack coating

• 40 cm thick (high-temperature MLI, star brackets,

low-temperature MLI)

• Surface temperature between -200 ºC and +520 ºC

Thermal tests at ESTEC, May 2014 (Photo: ESA)

Solar Orbiter at IABG, Oct 2019 (Photo: ESA)
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Solar Orbiter’s operational challenges

Solar Orbiter is quite different from previous solar missions, due to its unique orbit:

• Changing distance to Sun and Earth, changing viewpoint

• Changing science opportunities

• Limited resources force us to

• Limit remote sensing observations

• Plan long time ahead

• Store data onboard

• Linking Sun and Heliosphere requires 

in-situ and remote-sensing payload 

to be coordinated

• Science planning and coordination 

happens at ESAC in Madrid Not to scale
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Where is Solar Orbiter now?

What has been done so far?

https://solarorbiter.esac.esa.int/where/
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• Nov 2021: start science phase

• Mar 2022: first perihelion at 0.32AU

(then every ~6 months)

• 2025: better view on both poles

https://solarorbiter.esac.esa.int/where/
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EUI’s observations from first close approach Mar 2022
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Solar flare 2022-03-02

EUI + STIX
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EUI coronal mass ejection

2022-03-21 @ 0.34au

06:00 06:30 07:30
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Solar south pole - 2022-03-30 @ 0.33au

Earth to scale
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Active Region - 2022-03-17 @ 0.38au
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Stay tuned! Solar Orbiter has only yet started!

https://www.esa.int/Science_Exploration/Space_Science/Solar_Orbiter
https://solarorbiter.esac.esa.int/where/


