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Exploring the Heliosphere means going far from Earth
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And exploring the solar interior means changing mclmatlonI

February 2020 launch
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Effects of S ottajactory:@eometry er 6 S Q‘k ceSa

A Non-Earth -synchronised orbit means many
different observation opportunities

A Geometric alignments with Sun -Earth line

(conjunctions)

SoldieGibiter A Quadrature with Earth view
) A Parker -spiral alignments with Earth
A Alignments with  Parker Solar Probe
A Other opportunities you can think of e

A Increasing inclination means some
opportunities are  only available early / later in
the mission

February 2020 launch
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Effects of Sotlaactory.@atdratdse r 0 s

A Massively varying distances to Earth mean highly variable downlink rates
A Butthe Sun sets its own timescales, which set sampling rates  and durations
A How to manage this?
1. Compression:
A We can do a lot, but eventually we hit limits
2. Selectivity:
A restricting the sampling frequency
A carefully selecting observation ranges in the wavelength / frequency domain
A Constraining the duration of observations / high-cadence fpériadsst 0
3. On-board data storage (SSMM)
A This lets us sample enough of the Sun and solar wind that we can make the right
observations

Altalso meanswe haveto wait fordatatocometo  ground.
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Downlink Constraints &\%— eSa

Downlink fluctuates over the
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: Y SOC needs to
ngh Latency and full/near -full manage Storage and Downlink Priorities

stores provide guidelines on production
have transparency on data production
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Example downlink rate profile
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Data generated in a particular month may well have to be downlinked
several months later.
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Mission -level Planning -> SAP

Pl anning Cy&ﬁesa

|

Planning coordination &
high -level constraint checking

_l_’[

A Long-Term Planning __
Science Operations Working Group schedules Solar Orbiter Observing Plans (SOOPs).
Covers 6 months.
Instrumgnt commaqdlng( . IORs )
A Medium -Term Planning —_— & detailed constraint checking
Detailed commanding per instrument over 6|jmonths, validated against mission constraints
A Short -Term Planning _
Covers 1 week, last call for changes in instrument modes.
A Very -Short -Term Planning _—> [ Adapting to the changing Sun }

A p-VSTP: adjust S/C pointing to solar activity

A i-VSTP: limited instrument fine
ESA UNCLASSIFIED - For Official Use
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Mission characteristics driving these planning cycles \Qﬁ\r;esa

Non - continuous observing Coordinated observations Data downlink constraints

RS observations concentrated Science requires coordinated 23:1 ratio goodto bad downlink,
on RS windows. observations RS+IS. not in line with science value.

Need to be chosen wisely, Connectivity also needs -> creates dependency between
especially since orbits vary. situational awareness. planning periods!
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Very Short Term Plan: Reacting to variable Sun

Whole mission
Cruise Phase
~NECP
=—0Orbit1
Orbit2

Orbit3

=—0rbit4-8
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High -res FOV are small and all share same pointing
You cannot always rely on Earth context for target
selection!
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