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 Selection from latest Geant4 space users’ workshop, 

Seattle, 18-20 August 2010

 Although not all users could be present in Seattle, it gives 

a good flavour of wide range of use cases

 Interesting traditional and new fields of application

 Space-specific topics, requirements

 Slightly more technical presentation on space this 

afternoon at EM parallel session

 For more information from the event, see 

http://active.boeing.com/events/GEANT4/

http://active.boeing.com/events/GEANT4/
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Science and exploration missions: 
performance and engineering feasibility
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Detector design and performance



Report from space user domain - Geant4 2010, ESTEC, 4-8 Oct 2010 5

Engineering applications
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CAD interfaces
GDML “standard”
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GDML-based
3-D radiation analyses in SPENVIS
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Advanced 3D radiation effects analysis
GEMAT through SPENVIS
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Trends for radiation effects 
in modern technologies – Vanderbilt group
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DESMICREX
Radiation effects in deep sub-micron technologies

 Usage of technologies below 100 nm in space for European 

missions is actively pursued with combined efforts of Space 

Agencies

 Circuit designers challenged with evolving susceptibility to SEEs 

and possibly other effects traditionally not observed with larger 

size CMOS technologies

Objectives

 Develop simulation framework enabling IC designers to 

characterize the impact of radiation effects on integrated circuits 

using DSM technologies

 TCAD / SPICE interfaces, novel algorithms, etc

 Identify new effects and trends, and design countermeasures

 Geant4-based radiation transport core (GEMAT2)

 Consortium 
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Ready to use tools
Engineering requirements
Reverse Monte Carlo
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Physics developments
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Nano-dosimetry 
in radio-biological and 
semiconductor effects

 More synergies space – medical user domains
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Development of physics interfaces
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Tentative summary

Radiation effects

 Head-to-head of Geant4-based solutions VS technology evolution

 Increasing overlap between space and aeronautics / eventually ground-

based applications, especially regarding SEE phenomena

Physics model developments / improvements driven by requirements often 

not shared with HEP domain (nanodosimetry, electron transport, 

secondaries from inelastic, ion interactions)

 Internal Geant4 models

 Interfaces to external MC physics models

Usability & speed

 User experience (tool availability, scripting, GUI, web access, Windows)

 Physics: guidance needed, many pitfalls make all nervous

 Exchange formats: Geometry (GDML, CAD/TCAD), data I/O

 Speed / scoring in nano-volumes in macroscopic S/C (reverse MC)

 For more information see 

– Latest space users WS: http://active.boeing.com/events/GEANT4/

– Geant4 Space Users site: http://geant4.esa.int/

http://active.boeing.com/events/GEANT4/
http://geant4.esa.int/

