
SOLAR ORBITER

Science Activity Plan Status

www.esa.int European Space Agency

                SOWG #9 - 25 January 2016 - ESAC

SOC & Yannis Zouganelis 
Deputy Project Scientist
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Science Operations Planning Cycles
• Mission-level Planning

• Science Working Team (SWT) defines top-level science activities for the entire mission (Science Activity 
Plan, SAP), as well as detailed science goals for each orbit.

• Long-Term Planning
• Covers 6 months, planned ≥ 6 months before execution (~ 1 orbit; fixes ground stations allocation)
• Given input from SWT, the Science Operations Working Group (SOWG) defines a coherent mission-level 

observing plan for a given orbit. They will be assisted by the SOC, which will provide detailed information 
on the resources available.

• Medium-Term Planning
• Covers 6 months, fixed 4 weeks before execution (defines top-level science operations per orbit: fixes  

S/C resources, instrument modes, default pointing)

• Short-Term Planning
• Covers 1 week, planned ~1 week before execution (generates detailed schedules of commands for S/C 

and payload; last opportunity to modify instrument ops. modes)

• Very-Short-Term Planning
• For subset of remote-sensing windows only: update S/C fine pointing to track features on solar disk
• Opportunity for fine-pointing updates: once per 24h, time between pointing definition and execution  
≤ 3 days
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Science Activity Plan

The Science Activity Plan (SAP) describes in a structured way all 
scientific activities to be carried out by the instruments throughout 

the cruise and nominal phases in order to fulfill the Science 
Requirements of the mission.

Top-level science objectives

Detailed science objectives 

Specific Science Activities

Science Orbits
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Science Activity Plan

We need a plan to make sure that: 

- we address all of Solar Orbiter’s science objectives, 

- the mission is feasible in terms of operational constraints  
and downlink, 

- we make smart use of resources by going beyond  
EID-A average rates when possible, 

- we know how many communications passes to request and when, 

- MOC have enough information to plan resources. 
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Current Status

- All science objectives have been detailed and approved (2015). 

- Dedicated meetings held for all 4 Objectives: 

- Objective 1 (November 2015, ESTEC) 
- Objective 2 (April 2016, Alcalá) 
- Objective 3 (September 2016, London) 
- Objective 4 (October 2016, Göttingen) 
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Objective #3 meeting

Energetic particles: introduction & propagation (Angels Aran) 

Flare associated SEP sources (Sam Krucker) 

Energetic particles acceleration by CMEs (Angelos Vourlidas) 

Suprathermal ions in the inner heliosphere (George Ho) 

How can EPD and other instruments address Objective 3? (Javier Rodríguez-
Pacheco) 

Preliminary SOOPs for Objective 3 (Laura Rodríguez) 
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Objective #4 meeting

How does the solar dynamo work  
and drive connections  

between the Sun and the Heliosphere?

- How is magnetic flux transported to and reprocessed at high latitudes? 

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

- Are there any separate dynamo processes acting in the Sun? 

- Are coronal and heliospheric phenomena related to the solar dynamo?
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External participants / reviewers:  
Markus Roth (KIS / U. Freiburg),  Aaron Birch (MPS), Rachel Howe (U. Birmingham) 

EUI: Samuel Gissot, Luciano Rodriguez, Thierry Appourchaux

METIS: Vincenzo Andretta, Daniele Spadaro

PHI: Luis Bellot Rubio, Laurent Gizon, Johann Hirzberger,  Andreas Lagg, Björn Löptien, David Orozco Suárez, 
Jesper Schou, Sami Solanki, José Carlos del Toro Iniesta, Thierry Appourchaux

SPICE: Alessandra Giunta, Thierry Appourchaux

EPD, MAG, RPW, SWA, SoloHI, STIX: not represented.

NASA: Chris St. Cyr 

ESA: Anik De Groof, Daniel Müller,  Andrew Walsh, David Williams,  Yannis Zouganelis 

SAP Meeting #4 - Participants



SOLAR ORBITER

Current Status
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SOLAR ORBITER

Current Status

- All science objectives have been detailed and approved (2015). 

- Dedicated meetings held for all 4 Objectives: 

- Objective 1 (November 2015, ESTEC) 
- Objective 2 (April 2016, Alcalá) 
- Objective 3 (September 2016, London) 
- Objective 4 (October 2016, Göttingen) 

- A first version of the SAP (v0) was presented at SWT #19 in London: 

This did not include Objective 4.  
All other sub-objectives were mapped to SOOPs. 
All SOOPs were scheduled throughout the Nominal Mission Phase. 
SOC simulated it (SSMM, TM, instrument stored data volumes) and it works*! 
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How to build a SAP

How to build a mission-long SAP? 
SolO’s 
(sub)objectives 

10 instruments, 
many modes 

10 years mission timeline 

EPD normal+burst 
EUI/HRI AR mode 

MAG Normal 
Metis GLOBAL 

PHI/HRT NOM 0 
RPW normal+burst 

… 
 

SOOPs 

SOOP A 

SOOP B 

SOOP C 

SOOP D 

A A A
B 

D 

Step 1 

Step 2 
Strategy 

To be checked against mission constraints Step 3 
Simulation 
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How We Built SAP v0

How We Built SAP v0 

•  Eventually the SAP will contain a high level schedule of which 
SOOPs we expect to run when. 

•  Of course, this will depend on the trajectory we end up flying. 
•  However, we need a trajectory-independent framework that 

groups SOOPs in terms of their constraints and required 
opportunities 

•  e.g., Quadrature with Earth, High TM rate 
•  This is what we call the SAP Planning Strategy and what we 

(SWT + PS + SOC) will apply when filling a given trajectory 
with SOOPs and building the SAP. 

•  We’ve written a first draft strategy and applied that to Option E 
to produce SAP v0. 

•  Right now, the best way to contribute to the SAP is to 
comment on the strategy. 

More details in the SWT #19 SAP presentation. 
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SOOPs naming convention

§  Rather than adopting a previous schema, we use a mnemonic 
system which names SOOPs according to the system: 

I/R/L_FULL/SMALL/BOTH_L/M/Hres_L/M/Hcad_description 

§  In Situ (only) / Remote Sensing (only) / Linkage between the two 

§  SOOP focussed on FULL / SMALL FoV, or BOTH 

§  Low/Medium/High spatial resolution 

§  Low/Medium/High temporal cadence 

§  Lastly, a description to cover the main intent of the observations, 
as loosely as possible so not to exclude any of the intended sub-
objectives 

§  The name may not reflect exactly what comes to your mind 
when you see it for the first time, but it is indicative of the 
observations. 

https://issues.cosmos.esa.int/solarorbiterwiki/display/SOSP/Summary+of+SOOPs
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SAP in Confluence

https://issues.cosmos.esa.int/solarorbiterwiki/display/SOSP/Summary+of+SOOPs
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Next Steps

Please provide feedback on the SAP v0 and, most importantly, on 

the Planning strategy page (by 28 Feb).
the SOOP pages: we need SOOP coordinators (by 27 Jan).

Use your accounts to add inline comments (by 28 Feb) or email me.

Goal: 

April 2017: SAP v1 to be released for the nominal phase
(based on Oct 2018 Option E).
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Next Steps

Which parts do we want you to review? 
SolO’s 
(sub)objectives 

10 instruments, 
many modes 

10 years mission timeline 

EPD normal+burst 
EUI/HRI AR mode 

MAG Normal 
Metis GLOBAL 

PHI/HRT NOM 0 
RPW normal+burst 

… 
 

SOOPs 

SOOP A 

SOOP B 

SOOP C 

SOOP D 

A A A
B 

D 

Step 1 

Step 2 
Strategy 

To be checked against mission constraints Step 3 
Simulation 


