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S O L A R  O R B I T E R  O V E R V I E W



Extreme Ultraviolet  

Imagers

• Mission 2020–2030 
• 10 instruments 

• Both in-situ & remote 
sensing
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I N S T R U M E N TAT I O N

In Situ 

• EPD: Energetic Particle Detector 

• MAG: Magnetometer 

• RPW: Radio and Plasma Waves 

• SWA: Solar Wind Analyzer

Remote Sensing 
• EUI: Extreme Ultraviolet Imager 

• METIS: Coronagraph 

• PHI: Polarimetric and Helioseismic 
Imager 

• SoloHI: Heliospheric Imager 

• SPICE: Spectral Imaging of the 
Coronal Environment 

• STIX: X-ray Spectrometer/Telescope



Solar Orbiter has shipped for its  
pre-flight test campaign in  
Germany as of this week.

Solar Orbiter’s heat shield  
with openings for remote-sensing 

instruments
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Image Courtesy ESA, 'CREMA report'



E X T R E M E  U LT R AV I O L E T  I M A G E R



Full Sun 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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

High Res. 
EUV
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Lyman-α

Full Sun 
Imager (FSI)



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

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

17nm 30.4nm

SUVI 171 Å Mosaic Non-Operational Product
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HRI:High Resolution Imagers

FOV: 
 17’×17’ 
 @ 0.28 AU = (0.16 RSun)2 

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



Hi-C Sounding Rocket

SDO/AIA Hi C

Hi-C gives us a preview of what we will see with HRI EUV 



M E T I S  C O R O N A G R A P H  &  P O L A R I M E T R I C  A N D  
H E L I O S E I S M I C  I M A G E R

• PHI provides full-disk and high res (up to 
150 km) vector magnetic field and LOS 
velocity maps 

• METIS observes the WL corona between  
1.6 and 3.0 RSun at closest approach



Z O O M I N G  I N  O N  T H E  P O L E S



NASA/JPL-Caltech/SwRI/ASI/INAF/JIRAM

Like Juno: Discovery Science!



Q U E S T I O N S  F O R  A  N E W  V I E W

• Are polar coronal holes different from low-latitude coronal holes? How and 
why? 

• Polar coronal holes don’t experience differential rotation, the environment 
is much more static and PCH’s are largely stable for much of the solar cycle. 
What does that mean for their evolution?



Guennou et al. Lifecycle of a Pseudostreamer/Cavity System

pre-formation to post-disappearance; the images in Figure 1
depict data from 2014, January 15, February 23, July 11, October
05, December 19, and 2015, March 17. An animation showing the
entire 15months of SWAP data is available in the onlinematerial.
Additionally, Figure 2 shows the schematic view of the evolution
of the streamer/pseudostreamer magnetic field configuration.

The magnetic field configuration and evolution, jointly with the
corresponding magnetograms, will be discussed in more details
in a follow-up paper (Rachmeler et al., in preparation).

Before the pseudostreamer forms, a streamer encircles the
entire pole, as seen in Figure 1A. The neutral line, corresponding
to the filament channel, and base of the cavity (Vial and

FIGURE 1 | Evolution of the pseudostreamer observed with SWAP 174 Å waveband. Color scale is inverted, so black corresponds to the higher intensity
values.

FIGURE 2 | Schematic view of streamer to pseudostreamer transition (A,B), followed by the shrinking of the pseudostreamer (C) until its complete
disappearance (D). The polarity inversion line is indicated by the dashed black line; domains of opposite polarity are denoted by the open red and blue field lines;
closed lines are in black.
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median value of the surrounding regions. The maps are available
from the author upon request.

2.4. Arbitrary Viewpoints

Following the assumption that locally the 30.4 nm chromo-
spheric line of He ii is emitted isotropically, it is possible to
reproject any improved Carrington map (such as the one of
Fig. 1) to obtain an image of the 30.4 nm Sun as it would be seen
from an arbitrary location in the heliosphere. We did not limit
ourselves to viewpoints far from the Sun, since we used the full
geometry projection formulae, not a parallel projection approx-
imation for observers at infinity. The projections were computed
using a backward mapping technique. The coordinates of each

pixel in the output image plane are converted into heliographic
coordinates, and the corresponding intensities are linearly in-
terpolated in the Carrington map. In order to minimize the pos-
sible photometric errors introduced by the resampling (see the
discussion at the end of this section), we first computed the
images with an oversampling factor of 5 and rebinned them to
the final resolution of 360 ;360 pixels, which is about the size
of the solar disk in EIT 512 ;512 pixel binned images.
In Figure 2, for eight dates between 1996 July and 2003 July,

we show two images of the He ii 30.4 nm disk as seen from two
viewpoints located at 1 AU, one in the solar equatorial plane at
Carrington longitude 0!, and the other one above the south solar
pole. All the images are displayed with the same logarithmic

01 Jul 1996  -  Ipol/Ieq=0.85

01 Jul 1997  -  Ipol/Ieq=0.83

24 Jun 1998  -  Ipol/Ieq=0.80

01 Jul 1999  -  Ipol/Ieq=0.75

01 Jul 2000  -  Ipol/Ieq=0.73

01 Jul 2001  -  Ipol/Ieq=0.80

01 Jul 2002  -  Ipol/Ieq=0.72

03 Jul 2003  -  Ipol/Ieq=0.69

Fig. 2.—Images of the He ii 30.4 nm disk as seen from two viewpoints located at 1 AU from the Sun, one in the solar equatorial plane at heliographic longitude 0,
the other above the south solar pole. Time reads from top to bottom and from left to right from 1996 July to 2003 July. All the images are displayed with the same
logarithmic scaling. Through the solar cycle, the south coronal hole changes shape, shrinks, disappears during the maximum, and reappears in the declining phase.
The anisotropy ratio Ipol /Ieq between the total intensity in the polar and in the equatorial images decreases from 0.82 at solar minimum (1996 July) to 0.63 at solar
maximum (2001 July).

AUCHÈRE ET AL.1040 Vol. 625

SOHO/EIT 304 Å Auchère et al. 2005









PROBA2 SWAP 174 Å 
EUV Polar View 

June 2018 – September 2018



S O L A R  O R B I T E R  M I S S I O N  P L A N N I N G

• Operations must be planned far in advance (>6 months) 

• Solar Orbiter Operation Plans (SOOPs) 

• Other instruments can join and plan accordingly, but SO can’t alter 
advance planning, so early science suggestions are welcome 

• Remote Sensing: 10 day perihelion passes, 10 days high latitude (N/S), so 
30 days per orbit with remote sensing 

• In Situ: available all the time



D ATA  AVA I L A B I L I T Y

• Limited Telemetry: ≈16,000 images per orbit, ≈320,000 mission lifetime 

• Open data policy 

• Low Latency data arrives within days (comparable to STEREO Beacon Data) 

• Used for identifying important/disposable data 

• Still in the planning stages 

• Other data can be available in as long as six months – available to the 
community on arrival, no embargo
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