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The science
How does the Sun create and 
control the heliosphere and how 
solar activity changes with time? 

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

How do solar transients drive 
heliospheric variability? 

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

How does the solar dynamo work 
and drive connections between 
the Sun and the heliosphere
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The mission
 Extended mission: 2.5 yr 

 Orbit: 0.28 - 0.91 AU (Period 150 - 
180 days) 

 Out-of-ecliptic view: 

 > 24º during nominal mission 

 > 32º during extended mission 

 Reduced relative rotation 

 Observation of evolving structures for 
almost a complete solar rotation 

 Remote sensing instrument windows 

 Three windows of 10 day each 

 Minimum distance 

 Maximum and minimum heliolatitude
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 Launch: October 2018 

 Cruise phase: 2.3 yr 

 Nominal mission: 3.5 yr
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 Launch: October 2018 
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 Nominal mission: 3.5 yr



The Solar Orbiter mission. 4th SOLARNET meeting. Lanzarote, January 2017

The spacecraft

Tiltable Solar Arrays

Heat Shield with  
Aperture Doors

High-Gain Antenna

RPW Antennae

Instrument Boom



The spacecraft
 System-level CDR successfully passed 

 STM tests completed 

 S/C Engineering Test Bench: most of 
the instrument SF and FFTs completed 

 Majority of FM units delivered, 
including the core structure 

 Integration started 

 Ground segment 

 Design review of Science Ground Segment 
completed 

 Launch vehicle 

 NASA will launch SolO on an Atlas V 411 

 Launch date: October, 2018
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Linking in-situ with remote-
sensing instruments

B

vφ

ϒ

Vector magnetic field
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The scientific payload
UAH & UKEPD

In
-s

itu
 in

st
ru

m
en

ts

MAG

RPW

SWA

ICSTM

LESIA (OP)

MSSL



The Solar Orbiter mission. 4th SOLARNET meeting. Lanzarote, January 2017

The scientific payload
UAH & UKEPD

In
-s

itu
 in

st
ru

m
en

ts

MAG

RPW

SWA

ICSTM

LESIA (OP)

MSSL

Composition, timing and distribution 
functions of energetic particles
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The scientific payload
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High-precision measurements of the  
heliospheric magnetic field
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The scientific payload
UAH & UKEPD
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MSSL

Electromagnetic and electrostatic waves, 
magnetic and electric fields at high resolution
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The scientific payload
UAH & UKEPD

In
-s

itu
 in

st
ru

m
en

ts

MAG

RPW

SWA

ICSTM

LESIA (OP)

MSSL

Sampling protons, electrons, and 
heavy ions in the solar wind
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The scientific payload
MPS & IAAPHI
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High-resolution and full-disk imaging  
of photospheric vector magnetic fields 
and line-of-sight velocities
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The scientific payload
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High-resolution and full-disk EUV imaging 
of the on-disk corona



The Solar Orbiter mission. 4th SOLARNET meeting. Lanzarote, January 2017

The scientific payload
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Visible and (E)UV imaging of the 
off-disk corona
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The scientific payload
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Wide-field visible imaging of the solar 
off-disk corona
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The scientific payload
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EUV spectroscopy of the solar disk 
and near-Sun corona
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The scientific payload
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Imaging spectroscopy of solar X-ray emission
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(PI: J. R.-Pacheco, Spain; co-PI: R. Wimmer-Schweingruber, Germany)

EPD
SIS: Supra-thermal 
Ions spectrograph 

STEP: Supra-thermal 
Electrons and Protons 

EPT: Electron Proton 
Telescope 

HET: High Energy 
Telescope 

ICU: Instrument 
Control Unit

Electrons, protons, and heavy elements  
from few keV up to 400 MeV/n
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(PI: E. Antonucci, Italy)

METIS
Externally occulted coronograph 

Annular FOV: 1.5º-2.9º (1.6 - 3.0 R⊙ @ 
0.28 AU) 

Simultaneous imaging in two channels 

Broadband polarized, visible light (580 
- 640 nm) 

Narrow band UV @ Lymanα (121.6 ± 
10 nm) 

Spatial resolution 

≥ 20” (vis. and UV phot. cont.); ≥ 4000 
km @ 0.28 AU  

Temporal resolution: ≥ 1 min typically

Observables 

Coronal density 

Coronal outflow velocity 

Where  

Solar wind is accelerated  

CMEs first propagate 

Shock fronts accelerate particles

The corona as a link to the heliosphere



SO/PHI
 Science goals  

 Links between the surface and higher layers 

 Mapping B in the photosphere (HR & FD to 
be extrapolated where necessary; in 
combination) 

 Energetics, dynamics, and fine structure of the 
magnetic field (… poles) 

 Mapping B and vLOS (HR; in combination) 

 Probe the solar dynamo 

 Uninterrupted series of B and vLOS (HR & FC; 
stand-alone)

The Solar Orbiter mission. 4th SOLARNET meeting. Lanzarote, January 2017



The Solar Orbiter mission. 4th SOLARNET meeting. Lanzarote, January 2017

SO/PHI
Sp

ec
tr

os
co

py

M
ag

ne
to

m
et

ry
Ta

ch
og

ra
ph

y
M

ap
pi

ng

Po
la

ri
m

et
ry

Im
ag

in
g HRT & FDT

Image stabilization system

LiNb O3 etalon

LCVR-based polarimeters

(PI: S.K. Solanki, Germany; co-PI: J.C. del Toro Iniesta, Spain)
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The measurement principle

Polarized images in 
five plus one 
wavelengths

We infer the vector magnetic 
field and the LOS velocity by 
inverting the RTE on board by 

means of a special device

𝜆 ≃ 617.3 nm 

𝛥𝜆 ≃ 10 nm
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The measurement principle

Ic Q

U V

Polarized images in 
five plus one 
wavelengths

We infer the vector magnetic 
field and the LOS velocity by 
inverting the RTE on board by 

means of a special device

𝜆 ≃ 617.3 nm 

𝛥𝜆 ≃ 10 nm
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The measurement principle

B

vLOSφ

ϒ

Polarized images in 
five plus one 
wavelengths

We infer the vector magnetic 
field and the LOS velocity by 
inverting the RTE on board by 

means of a special device

𝜆 ≃ 617.3 nm 

𝛥𝜆 ≃ 10 nm
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The measurement principle

Polarized images in 
five plus one 
wavelengths

We infer the vector magnetic 
field and the LOS velocity by 
inverting the RTE on board by 

means of a special device

SO/PHI is  
 Differential imager 
 Diffraction limited 
 Wavelength tunable 
 Quasi monochromatic 
 Polarization sensitive 
 With sophisticated on-
board capabilities

𝜆 ≃ 617.3 nm 

𝛥𝜆 ≃ 10 nm
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Relative rotation
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Campaign duration
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Campaign duration


