SPENVIS JAVA
Geometry Definition Tool

Laszlo Hetey
Belgian Institute for Space Aeronomy

8 June 2010

aeronomie.hbe >



Content

Motivation

Program functionality

GDML export and validation

SSAT analysis example

GMSH format

aeronomie.hbe >



Motivation

SPENVIS

I

Java Geometry
Definition Tool

Generation &
Modification
Is demanding

Internal Geometry
Definition Tool

F GDML l
SPENVIS

SSAT

Ié >I In near future;:

GRAS

>

aeronomie.l



Motivation @

= 9
\’\\\\ \ E
&/ Geometry -
Easy to use Definition Tool Real-time Visualisation g
of the models —
D
qu)
In-/Export Export
k/
Load / Save GDML GMSH
In binary format (GEANT4 format) (CAD format) 3
\_//



“*Help: Table of contents - Mozilla Firefox

Avallability

Eie Eot Vew Mgtoy Bockmarks  Took  Help
O e | From SPENVIS-Help
THIDE BN - Verbrdnge.. S Geantd ook Soctee Shu. 8 Help: Tablo of conte... £ | 1§ coogl S SPEANIS - e Erwirn.. | hitp:idev...o/0EY_TEST

Tabbe of Contents

Table of Comtunts | ECss [ Mudel Page

“*Help: Project management - Mozilla Firefox

Table of contents

Bl EGL Vew Mgtory Bockmarks Took el

Using the SFENVIS system
Using the help system
Model packages
Batckground mformation
Links to sther resonrces
Glossary

Acronyms

Eelerences

Erequently Asked Questions
0.

Geometry Generation Tool: Description

The Grometry Generation Togl 15 a software for geometry creaton and GOML export. It has been developed by the SEENVIS group of the Belpan Iropog for Space Asroncome

rogran allows the user to mteractrely buidd grometrees useg @ number of bane pruntrves. Saxply by addng theae oby to atree, the 3D grometry 1 created mnd duplayed
objerts can be mspected erenechately for correcthions ar modfications. The perspetive can easiy be n d, pumed and toomed by the user
e g of gecsneties created with the Geomnisy Gensraton Tool is proveded as well as the expest o GOML. The Java-based projram wes the X oy fr 30 visualiation.

Interface description
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will download and
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Figure-1: Screenshot of the GUL with frames highlighting the program properties
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http:Z7/www.spenvis.oma.be/Zdownload/jadtool/beta/WP430.|jnlp

Requires: Java Web-Start 6.0+ & Internet Connection
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http://www.spenvis.oma.be/download/jgdtool/beta/WP430.jnlp

Program Functionality
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GDML Generation & Validation

GDML (Geometry Description Markup Language) is XML
based meta-language used to run GEANT4 analyses

Shape-based geometry definition, not node-based

<?xml version="1.0" encoding="UTF-8"?>
<gdml xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance*
xsi:noNamespaceSchemalocation="http://service-spi.web.cern.ch/
service-spi/app/releases/GDML/schema/gdml.xsd">
<define>
<constant name="PI" value="3.141592653589793" />
<position name="_pos_Box1" x="1.0" y="1.0" z="1.0" unit="m" />
<rotation name="_rot_Box1" x="0.1476*PI" y="0.2323*PI1“ z="0.1476*PI" />
</define>

DAWN & DAVID (GEANT4 tools) check for logical errors

Test case: three boxes: 3 rotations & 3 translations
along (1,1,1)
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Spenvis GDML Creation
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SSAT Example

SSAT = Sector Shielding Analysis Tool (GEANT4)
Performs ray-tracing from internal point

Example geometry is a Hollow-Cylinder

Aim: calculate the shielding
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SSAT Example: GDML Creation

B www.spenvis.oma.be
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SSAT Example: GDML Import
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Geant4 tools p—

Help
Sector Shielding Analysis Tool (SSAT): Parameters i

The Sector Shielding Analysis Tool (S54T) performs ray tracing from & user defined paint within the geometry to determine shielding levels and shielding distributions.

|Note' geometry definition tool has not run

new GOML file upload v
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SSAT Example

©) Geant4 tools: Sector Shielding Analysis Tool (SSAT) ray tracing - Mozilla Firefox
File Edit Yiew Higtory Bookmarks Tools  Help

@ < [ % far [ S http:/fwww.spenvis.oma behtbin/spenvis. exe/TEST2 i | /
DB BAHM - Yerbindungen - Fehler S Geant4 tools: Sector Shieldi... B | S Help: Project management -‘l Google S SPENVIS - Space Environment, ... S htp;//dev.spen...is.exe/DEV_TEST =
SPENVIS Project: TEST2 (St

Geant4 tools _—
Sector Shielding Analysis Tool (SSAT): Ray tracing parameters -

Angular window

Units:

Minimum theta:
Maximum theta:
Minimum phi:
Maximum phi:

Number of polar (theta) bins:

Binning interval in polar mode: [!,D,eﬁf, Z%
Number of azimuthal (phi) bins: I36 |

[1 Set reference directions

Ray tracing

Angular sampling distribution: i:\sotrop\c | ]

Number of rays per angular bin: 1100 b

Path length calculation method: |slant |

Geantino source position (in

Z:

Geometry visualization

| wisualization plus calculation v |

}\nclude v: rays in visualization

I Reset H < Parameters H Create macro >
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SSAT Example

File Edit Yiew Higtory Bookmarks Tools  Help

@ = c far [ S http:/fwww.spenvis.oma behtbin/spenvis. exe/TEST2

7 -] Q]

DB BAHM - Yerbindungen - Fehler S Geant4 tools: Sector Shieldi... B | S Help: Project management -‘l Google S SPENVIS - Space Environment, ... S htp;//dev.spen...is.exe/DEV_TEST

SPENVIS Project: TEST2

Geant4 tools
Sector Shielding Analysis Tool (SSAT): Macro file

Macro file for the sector shielding analysis tool

Ta run SSAT on the SPENYIS server, click the run button belaw.

The following file contains the macro commands used as input for the Shielded Simulation Analysis Tool:

This macro file can be downloaded to run on your own hardware (MS-Windows or PC Linux), 4 local copy of the SSAT software can be downloaded from Qinetic.

< < Parameters ” < Ray tracing H Run > I

Tool developed by

DcH

Done
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SSAT Example

results - Mozilla Firefox
File Edit Yiew Higtory Bookmarks Tools  Help

@ - C (ar | S htip:/fwww.spenvis.oma.behtbinfspenvis.exe/TEST2 - '.

DB BAHM - Yerbindungen - Fehler S Geant4 tools: Sector Shieldi... B | S Help: Project management -‘l Google S SPENVIS - Space Environment, ... S htp;//dev.spen...is.exe/DEV_TEST

SPENVIS Projec EST2 e
Geant4 tools ~—
Sector Shielding Analysis Tool (SSAT)

GDML file for the sector shielding analysis tool YRML representation of the GDML geometiy

Macro file for the sector shielding analysis tool Shielding distribution as a function of shielding thickness (png}
Log file for the sector shielding analysis tool =

Output file for the sector shielding analysis tool i

New plots

Fraction of salid angle (i_\]_n_e_a_‘\__r ¥ | scale) as a function of shielding thickness (}L_\Jr_w_e_ar v scale)

[ Portable Network Grapfics |

PNG) IF]

[ < < Parameters H < Ray fracing ]

Tool developed by
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SSAT Example: Shielding Distribution

@ ssat_dist.png (PNG Image, 800x600 pixels) - Mozilla Firefox

File Edit “iew Higtory Bookmarks Tools Help

I: : hiip: /e, spenvis.oma.befspenvis/iusers hihetey  TESTZ2/1275661548/55at_dist.png
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GMSH Format

Tool exports geometry in CAD-format

Import to FEM mesh generator GMSH
http://www.geuz.org/gmsh/ (free software)

GMSH used by SPIS

Can be applied for other CAE tools
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http://www.geuz.org/gmsh/

GMSH: Geometry Import

L D:/WP430/test_case.gmsh

File: Toolz Help

: Geometry -

Elementary entitiez:

Physical groups

Edit

Reload
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A D:/WP430/test_case.gmsh

GMSH: Meshing
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Thanks for your attention!

Any problem report is welcome!!
This software is new...

Laszlo.Hetey@aeronomie.be
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