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Artenum invests for several years on tools able to model the radiation
effect of space environment

e EDGE: ExtendeD Gdml Editor is an easy-to-use GDML editor to
load and edit GDML CAD

e GDML format (Geometry Description Markup Language) is used

- by the Geant4 simulation tool kit, the reference solution for
particle-matter interaction;

— to design the geometry and materials of a system to model;

— currently in space, radiations analysis, neutronics, high-energy
particles research and nuclear safety

DA
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e Easy-to-use tool to create GDML geometries

e User-friendly GUI to create/visualise and edit GDML based

geometries with real-time 3D rendering Some EDGE Versions

e 3 perspectives/modes: Version Date
— Material definition

— Material assignement 20,47 Oct. 2016
2.1.0 Feb. 2018
e Available on Linux, macOS and Windows
2.2.0 Apr. 2018
e Version 2.3.2 released in October 2018 2.3.0 Jul. 2018
2.3.2 Oct. 2018

e Used at ESA/TEC-EPS (time-unlimited,
multi-users EDGE 2.1.0 license for internal use

© Artenum 2018 EDGE - Spine meeting 2018



Mot EDGE — 1/O
Science & Groupware o

EXxport

/home/artenum/Robbie.gdml - Artenum EDGE [ExtendeD Gdml Editor]
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Helpful to design CAD for SPIS simulations
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Wi Perspective 1: Geometry Edition
e Create GDML geometry from scratch

Assembly Type Cone
Box
Cone Mame Cone
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L ]
e Handle different GDML shapes
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e Handle most of GDML elements

A 'HFOV/ ORA

e "Thickness” parameter on some
shape to create easily “hollow” Nama | Box | -

elements (cavity inside) — -l
e Possibility to reorganise the o Jem ||
hierarchy of elements with a = —1R '
drag and drop function bt conguration \
Length | mm J
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\@gﬂix’;‘giﬁi Perspective 1. Geometry Edition

Import external files as a children

—

— Handles name conflicts by renaming conflicting imported elements
— Allows importing sub-systems (i.e payload) into the global modelled
geometry (i.e spacecraft)
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\@gﬂci?ﬁ;‘aﬂ’gﬂi Perspective 1. Geometry Edition

3D Visualisation functions

e 3D controls (align along axis
and reset camera)

e Clipping filter, useful to see
inside an element by seeing
only parts of it. Set it:

— with centre and normal or
— using interactive 3D
component

© Artenum 2018
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Miwwiismd Perspective 2: Material Definition

e User-friendly material
editor

e Duplicate user-defined
materials

e Import/Export materials
from another .gdml file

e List of the available Geant4
default materials

e GDML materials different
from SPIS ones => no
export available for SPIS

© Artenum 2018
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Perspective 3. Material Assignment

e Possible to assign default Geant4 materials
e Material assignment of several elements at the same time
e GDML materials different from SPIS ones => no export available

for SPIS

© Artenum 2018

lﬁl EMEDGEFichiersScreenshotsEdgehIndicativeEsaluiceModel.gdml - Artenum EDGE [ExtendeD Gdml Editor]

File Tools Views Help
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F Geometry rJ Material Definition r", Material Affectation

(] Materials list ol m -
Name Material % | | 88 &2 || = || & || 82 ]| & |—I'u'|0de|0perati0ns— ‘I’J
Waorld G4_Galactic
TankContainer EmptyMaterial
BottomTank EmptyMaterial
Tank EmptyMaterial
RightGenerator EmptyMaterial S
LeftGenerator EmptyMaterial |
BackPlate EmptyMaterial |
FrontPlate EmptyMaterial
BottomBidule EmptyMaterial — l
FrontLeftBidule EmptyMaterial |
FrontRightBidule EmptyMaterial |
Thruster EmptyMaterial ]
Antenna EmptyMaterial
AntennaBorder EmptyMaterial
RightPanelLeft EmptyMaterial
RightPanelBottom EmptyMaterial
RightPanelRight EmptyMaterial
RightPanelTop EmptyMaterial
RightPanelCenter EmptyMaterial
LeftPanellLeft EmptyMaterial
LeftPanelBottom EmptyMaterial
LeftPanelRight EmptyMaterial
LeftPanelTop EmptyMaterial z
LeftPanelCenter EmptyMaterial Lx
(] Material selection il =
) Pre-defined materials @ Custom material
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| _OK |
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phaweisned Extra tools and operations

e Tool to check the validity of a
GDML file against the GDML
File Schemas (XSD)

e Tool to check that solids do not
overlap each others

e Tool to compute the volume
and mass of the geometry
using the material density

Validate a GDML file

GDOML version | 313 TJ | Resetto default |

GDOML file \EDGE-2 1.0-winG4b\data\RobbieTheRobot.gdml | Browse |

The file 'RobbieTheRobot.gdml® is not a valid GDML file:
Line 36: cvc-datatype-valid.1.2.1: "1_solid" is not a valid value for ‘NCMame”,

| Cancel || Checkfile
Check for overlaps X

Checks the whole geametry to verify that elements do not overlap.

[_1'] Consider "touching” shapes as overlapping.
® (@]

The model does not contains overlapping shapes.

Close

Compute volume X

Computes the volume of the model

Shape name Volume (m3) Mass (kg)

Box 2.7100018006004806E-10 7.314294859820696E-7
Sphere 1.1298916475268979E-10 1.6044461394881947E-7
Total 3.8398934481273785E-10 8.91874099930889E-7

| Close |
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\@gfgi;;’;‘mf’gf;: EDGE — Under the hood

]DG|E

alSO USES s o

Frlda DocklngFrames GNUTrove

=lJava (,0SGI
KERIDWEN SPIS Mo@RA

INTEGRATED MODELLING ENVIRONMENT

is based on

Artenum open-source Standard/shared components.
modular toolbox of > improve efficiency/speed of developments
interoperable software modules > enhance quality of software
providing a structured set of > Keridwen improvements benefits all tools

key functions common to

most scientific software. More info at

http://www.keridwen.org
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e Loaded all GRAS 03-04 example files:
- 33 files OK

e <|loop> tag not handled currently yet

— 1 file incorrectly loaded:
e EDGE does not correctly interpret a variable
with degree unit used in a solid with radian
angle unit and the resulting interpretation

IS incorrect

© Artenum 2018
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e | oaded additional example files from others Gras versions:
- 35 files OK

e some solids are not interpreted by Edge yet

¢ W

Y
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\@gflciit’?arfgiii Current improvements

e Advanced CAD processing

— Rich STEP-AP importer

- Geometry simplification/cleaning
capabilities

- Editing

Ambre experiment, with courtesy of CNES
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MweeMeand CLIrrent improvements

e Radiations pre-analysis EDGE plugin: SSAM

e Pre-condition tool for Geant4 analysis:

— Quick calculation

— Sphere equation model
— Thickness of each materials from a point

e Aluminium equivalent
thickness computation
— Depending on
material densities
on all directions

e Deposited dose
computation

© Artenum 2018

Sector Shielding Analysis

Perform a Sector Shielding Analysis. MB: such analysis will only be consistent if the system does not contains overlaps.

Punctual source X -38 Y -9 Z 0.0
Sub-divisions 36 for theta for phi Total emitted rays 100000
3 # " = ¥ e z
2l Vay | o || =2 LW L8 LS L&
™ Geometry &0
EET e - T
» B Sector_Alu_Eq_Thickness B[
L Sy
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| Showin3D || Plot || Export |

Mean
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2.5124E-3
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ENE Y
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MweeMeand CLIrrent improvements

e Radiations pre-analysis EDGE plugin: SSAM
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MweeMeand CLIrrent improvements

e Radiations pre-analysis EDGE plugin: SSAM
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Questions?

ruard@artenum.com

More information on http://www.space-suite.com/edge/
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