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- Four slits (2″, 4″, 6″, 30″),          
2″= 6 μm, ~300 km resolution at 
perihelion

- Narrow slits are 11 arcmin long, 
plus 30x30 arcsec window at 
each end. Total length 14′.

SPICE Slits and Field Of View (FOV)

- FOV at 0.3 AU (solid line)
and 0.7 AU (dashed line)

- 16′x14′ area

- 14′=slit length including windows

- 11′=narrow slit length
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Solar Orbiter Science Objective 4

How does the solar dynamo work and drive connections 
between the Sun and the heliosphere?

Objective 4.1

How is magnetic flux 
transported to and re-
processed at high solar 
latitudes?

Objective 4.2

What are the properties of the 
magnetic field at high solar 
latitudes?

Objective 4.3

Are there separate dynamo processes 
acting in the Sun?

•Determine evolution of magnetized regions on the 
time scale of network evolution.

•Observing evolution of the EUV emission structure 
and associated flows.

•Provide constraints on meridional circulation at high 
latitudes

•Reveal the pattern of differential rotation in the 
chromospheric and transition region emission.

• Identify features to give rise to the solar wind: 
Doppler shifts and composition.

•Contribution to the investigation of the 3D structure 
of the inner heliosphere.

•Study the link between the polar regions and in situ.

Objective 4.4

How are coronal and heliospheric 
phenomena related to the solar 
dynamo? 3

Where SPICE can contribute



Objective 4.1

How is magnetic flux transported 
to and re-processed at high solar 
latitudes?

Objective 4.1.1

Study the detailed solar surface flow 
patterns in the polar regions, including 
coronal hole boundaries.

Objective 4.1.2

Study the subtle cancellation effects that 
lead to the reversal of the dominant 
polarity at the poles.

Objective 4.1.3

Explore the transport processes of magnetic 
flux from the activity belts towards the 
poles and the interaction of this flux with 
the already present polar magnetic field.

What SPICE can do:

High resolution images of 

small-scale magnetic 

features at the poles Objective 4.1.4

Study the influence of cancellations at all 
heights in the atmosphere.
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Objective 4.1.1 and 

4.1.4 (4.1.4.1 -

Understand the origin of 

polar jets)
Study the detailed 
solar surface flow 
patterns in the polar 
regions, including 
coronal hole 
boundaries.

Objective 4.1.1.1, 4.1.1.2, 4.1.1.3 

and 4.1.4.1

- Polar regions or coronal 

hole boundaries

- Evolution of magnetized 

regions on the time scale of 

network evolution

- Structure in EUV emission 

and associated flows

Objective 4.1.1.1
Track granules and magnetic features to follow their 
motions and mutual interaction over time

Objective 4.1.1.2
Determine flows from Doppler velocity measurements

Objective 4.1.1.3
Track mesogranules and supergranules and determine 
lifetime, sizes, horizontal velocities, and other 
properties such as helicity of the flows

Objective 4.1.3

Explore the 
transport processes 
of magnetic flux 
from the activity 
belts towards the 
poles and the 
interaction of this 
flux with the 
already present 
polar magnetic 
field.

Objective 4.1.3.1
Follow the evolution of the magnetic flux at different 
latitudes over the solar cycle (full disk)

Objective 4.1.3.2
Follow individual magnetic features flux from lower to 
high latitudes (high spatial resolution).

Objective 4.1.3.3
Determine flow rates (differential rotation, meridional 
flow) obtained by tracking magnetic features and 
compare with those determined from tracking 
granules and from Doppler shifts.

Objective 4.1.3.4
How do supergranular flows facilitate or impede the 
latitudinal transport of small-scale magnetic features?

Objective 4.1.3.5
Compare measurements of the magnetic flux from 
high and low heliographic latitudes (full disk and high 

resolution). How strongly do (near) Earth-based 
magnetic field measurements need to be corrected at 
higher latitudes?

Objective 4.1.3.2, 4.1.3.5

- Provide constraints on 

meridional circulation ad 

high latitudes

- Pattern of differential 

rotation in chromospheric 

and TR emission

5



Objective 4.2

What are the properties of the 
magnetic field at high solar 
latitudes?

Objective 4.2.1

Probability density 
function (PDF) of solar 
high-latitude magnetic 
field structures.

Objective 4.2.2

Basic properties of solar 
high-latitude magnetic 
field structures.

Objective 4.2.3

Probe the structure in 
deep layers of the Sun.

What SPICE can do:

Line of sight plasma flows, 

spatial distributions of 

intensities of chromospheric 

and transition region lines, 

and temperatures of  the 

polar regions
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Objective 4.2.1.1, 4.2.1.2, 4.2.1.3 

- Identify features that give 

rise to solar wind 

correlating Doppler shift to 

structure and composition

Objective 4.2.1.1
Study the shape and morphology of solar high-latitude 
magnetic field structures as well as their relation to 
the flow fields.

Objective 4.2.1.2
Study the distribution of field strengths (and magnetic 
vectors) of solar high-latitude magnetic field 
structures.

Objective 4.2.1.3
Compare the results from the above objective (4.2.1.2) 
with the field strength distribution of sunspots and 
active regions.

Objective 4.2.2.1
What is the intensity-field strength relation of polar 
magnetic field structures and how does it change with 
the activity cycle?

Objective 4.2.2.2
What is the emergence rate and lifetime of polar 
magnetic field structures and how do they change 
with the activity cycle?

Objective 4.2.2.3
Are there differences between the network at polar 
and at low latitudes?

Objective 4.2.2.1, 4.2.2.2, 4.2.2.3

- Contribute to the 

investigation of 3D 

structure of inner 

heliosphere

- Link between polar regions 

and in situ

Objective 4.2.1

Probability density 
function (PDF) of 
solar high-latitude 
magnetic field 
structures.

Objective 4.2.2

Basic properties of 
solar high-latitude 
magnetic field 
structures.
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How SPICE can address the identified sub-objectives
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• Combination of two observing modes:

Composition mapping (low cadence – exposure time=100 s, 1 study time ~	4 

hours) & Dynamics (high cadence – exposure time=5 s, 1 study time ~	12 min.)

• Maximum SPICE FOV 16’x11’ with a 6” slit 

• Ideal number of repetitions:

1 Composition  - 10 Dynamics – 1 Composition - 10 Dynamics (TOTAL ~13 hours)

• Key lines for Doppler velocity measurements: 

e.g. O VI 1032 Å, 1037 Å, but also lines which cover different layers of the solar 

atmosphere (C III 977 Å, Ne VIII 770 Å, 780 Å, O II 718 Å, O IV 787 Å, O V 760.4 Å, 
761 Å, Ne VI 999 Å, 1010 Å, Mg VIII 772 Å, 782 Å, Fe III 1017 Å, Mg IX 706 Å,           
Si XII 520 Å (x2) ) 



Targets and observing windows
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• Polar regions or coronal hole boundaries
Objectives 4.1.1.1, 4.1.1.2, 4.1.1.3 (solar surface flow patterns in the polar 
regions including  CH boundaries), 4.1.4.1 (origin of coronal jets)

OTHER INSTRUMENTS: synchronised with EUI (HRI when high resolution 
SOOPs are selected) and PHI

• Different latitudes (lower to higher), multiple solar rotations
Objectives 4.1.3.2 (individual magnetic feature from low to high latitude), 4.1.3.5 
(compare measurements of magnetic flux from high and low latitudes)

OTHER INSTRUMENTS: synchronised with EUI (HRI when high resolution 
SOOPs are selected) and PHI

• Active Regions, higher latitudes
Objectives 4.2.1 (PDF of solar high-latitude magnetic field structures), 4.2.2 
(properties of solar high-latitude magnetic field structures)

OTHER INSTRUMENTS: synchronised with EUI (HRI when high resolution 
SOOPs are selected), PHI and in situ (in particular SWA, EPD, MAG)


