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On-going ESA R&D on Geant4
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Developments in Geant4 kernel

- Radioactive Decay Module

- General Particle Source

- Internal Conversion process

- Low-energy electromagnetic physics

- XML. STEP, Graphical representation

X-ray telescope
advanced example

Geant4-derivatives | | Validation Geant4 use
- Sector Shielding Analysis Tool - BepiColombo tests - XMM-Newton

- Mulassis (also in SPENVIS) - QinetiQ comparisons - SMART-2

- CAD front-end tool - DESIRE - ISS/Columbus

- SpaceGRID - INTAS - BepiColombo

- NIEL studies - Component studies
- INTAS project 00-629 - Radiation monitors
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High Dispersion Reflection Grating Plate

X-ray diffracted
to CCD Strip

at secondary
focus

Gold Reflecting Surface

Grating Stack
(200 mm depth)

ESA Space Environment &
Effects Analysis Section

CCD strip at Secondary
Focus

RGS

“Electron

deflector”
540 MM

7 40% Dispersed X-—rays

CCD Camera At
Prime Focus

Low-E (~100 keV to few MeV), low-angle
(~0°-5°) proton scattering:

20 January 2003

Obscure problem; not much analysed
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Standard Radiation
Environment Monitor (SREM)




ESA Space Environment &
Effects Analysis Section

Standard Radiation
Environment Monitor (SREM)
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TC1 Counts from 2001-10—-01TO0:00:007 to 2002—-04-05T00:00:00Z
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Modelling packaging effects on proton irradiation response
‘~esa of NMRC RadFETs

L ==} = l==(: A N TR Jo= gzl ]

A.Keating!, A.Mohammadzadeh!, B.Nickson!, A.Jaksic?> , W. Hajdas?
I'ESA/ESTEC/TOS-QCA, Postbus 299 - NL 2200 AG Noordwijk, The Netherlands.
2NMRC, University College Cork, Lee Maltings, Prospect Row, Cork, Ireland.
3PSI, Paul Scherrer Institut, CH-5232 Villigen, Switzerland

Geometry description




Main results:
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Primary Contribution: No LID simulation
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Lesa ZE A
INTAS project 00-629

Study of the High-Energy Interplanetary Radiation Fields and Radiation
Effect Simulation for Spacecraft Missions

= Differential cross sections for secondary particles
= (Cross sections of production of residual nuclei

= Energy spectra of residual nuclei

= Distribution of energy deposition over the target
= Total and differential yield of particles
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INTAS-00-629: heavy ion fragmentation data base
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Production of radioisotopes *H, "Be 22Na and Production of elements from fragmentation
24Na from interaction of o-particles with Al.  of °Ar (213 MeV/u) on nucleus-target C.
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HERMES X-Ray Spectrometer on
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ESA Space Environment &
Effects Analysis Section

HERMES X-Ray Spectrometer on
Mercury Planetary Orbiter BESSY-II data

4 Mercury analog — dolorite, 10 keV incident radiation
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Liaser Lnterfero
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Laser Interferometer Space Antenna (LISA)
Satellite Test of the Equlvalence Prmmple (STEP)

Charging of test masses by cosmic
rays and solar particles, d-rays, and §
displaced gold ions

Geant4 Analy51s p0531ble n one
framework down to 250 eV.

SMART-2 application



ESA Space Environment &
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esa______ ESA Space Environmont &
Upcoming ESA Geant4 R&D

= Energetic Particle Shielding and Interactions Software, major R&D item.
5 ESA Science missions + 4 other activities for Geant4 development and
applications [QinetiQ + 4 other Institutes / Teams]

= Proposal for ESA-Portugal Task Force: Study on EUSO and AMS on the ISS
[LIP Lisbon]

= Proposals in the 2003-04 ESA General Studies Programme for plasma and
components tools and applications

= In-house simulations for future ESA missions
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Manned and unm
time frame. Items
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