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Background
• Cross-scale, Laplace, Tandem and other Cosmic Vision mission are planned to include plasma 

payloads.
• Electrostatic cleanliness of such scientific spacecraft requires limiting electrostatic potential 

perturbations and interference from spacecraft- generated charged particles (e.g. 
secondary/photo electrons and sputtered ions).

• This leads to a requirement for low spacecraft potential (typically ~1V), well below the energy 
of particles being detected, and for spacecraft- induced fluxes well below ambient levels.

• Control and mitigation of spacecraft perturbation of plasma/field sensors is possible through 
charge alleviation devices, grounding, material selection and siting of detectors.

• The open source spacecraft-plasma interaction simulation tool, SPIS, currently has a resolution 
about one order of magnitude above the required accuracy.

• Increasing the accuracy to the required level requires significant physics, algorithm and software 
developments, possibly including better modelling of secondary/photo/sputter emission, better 
shadowing, control of convergence and increased number of particles per cell and trajectory 
accuracy.

• SPIS simulation toolkit has been conceived with a modular approach such that extension of the 
capabilities and functionalities can be performed without reengineering the whole software.



2

SPINE Meeting – 13-14 Nov 2008, ESTEC

Foreseen R&D activity in the TRP plan 2009

Objectives:
• To develop models and tools, and measure surface properties where 

necessary, for accurate quantitative evaluation of low-level surface 
electrostatic charging of science missions.

Description:
• More information on: http://emits.esa.int

• Look for: COMPUTATIONAL TOOLS FOR SPACECRAFT ELECTROSTATIC 
CLEANLINESS AND PAYLOAD ANALYSISESA Intended Invitation To Tender 
09.1EE.03
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Objectives of the meeting

• Review existing and foreseen problems related to 

electrostatic cleanliness of scientific mission.

• Review state of the art in analysis methods, modelling 

and prediction.

• Provide inputs on modelling requirements.
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Thank you all for your contribution!
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