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OMERE space radiation environment
and effects tool: new developments
and new Interface

A. Varotsou, T. Cardaire, P. Pourrouquet, J. Guillermin
and R. Fonta, TRAD
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OMERE = QOutil de Modélisation de I'Environnement
Radiatif Externe

= The project
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Since 1999.
TRAD development with CNES support.

Freeware for space radiation environment and effects on
electronic components.

Stand alone software (no internet connection needed).
Conceived to meet industrial requirements.
Integrates ONERA models.

Integrates outcomes of Research and Technology projects
financed by the CNES.

Coupling with FASTRAD®.
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= The partnership
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= Existing modules

» QOrbit and mission definition

o Orbit parameters or trajectory file

» Radiation environment definition
o Radiation belt models
o Solar proton and solar ion models
o Cosmic Ray models

» |onising dose
o Dose depth curve behind Al equivalent shielding
o Dose rate calculation along the orbit

* Non-lonising dose

o Using NIEL curves from the ONERA NEMO (NIEL Evaluation Model
of ONERA) code.

o Electron, proton and neutron equivalent fluence.
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= Existing modules

» LET spectrum
o Behind fixed aluminium equivalent shielding or using a sector file.

» Particle Transport

o Electron, proton, ion behind fixed aluminium equivalent shielding or
using a sector file.

» Single Event Effects
o Component database
o Weibull fit of ion and proton cross-section curves

o PROFIT and SIMPA methods for predicting proton cross-section
curve from the ion one

o Mission average and along the orbit single event rate behind fixed
aluminium equivalent shielding or using a sector file.
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= Existing modules
» Equivalent LET
o LET variation inside the sensitive volume for an ion of energy E.
» Solar Cells

» Multi-mission calculations
o Batch calculations of environment and effects for multiple missions.
o Post processing tools.
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= The users
» System engineering (can be a client requirement)
» Electronic component engineering
» Equipment and scientific instrument conception
» Research and development
* Education
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(// Tl’lll)./ OMERE in 2016

= User statistics
» 450 downloads in 2016

» From 40 different countries
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= Since 2015, important efforts to improve interface and
optimize code

= Calculations are faster — approximate factor of x2 less

= The first version reflecting this work is v5.0, soon to be
released on the TRAD web page (http://www.trad.frfOMERE-
Software.html)
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File Window View Mission Environment Dose S5EE  Atomic displacement SclarCells Tools 7

Coordinate (31.33°, 9.01%)

03/07/2017 - 15.00 years || AES max + APB min || ESP 80% || GCR IS0, cut || Current file version: 4.0.0.0
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| & rrission.cen - OMERE
File

Window View Mission

=

Envircnment Dose 5SEE  Atomic displacement

Mizzion definition

V@ (@

05/07 /2017 - 15.00 years || AE8 max + APE min || ESP 80% || GCRISO, cut || Current file ve
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i
Mission launch date
Date of launch : 03/07/2017 [E>
‘ Solar Cyde
Time of launch : 02:01:25 3
Orbit{s)
I Crhit name Indination Apogee Perigee
. Orbit GED 0.0 35734.0km  35784.0km
|
Output File: C:\OMERE \arbit.dat |35 |
| W Ok | $# cancel |
e = ]
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MERE A—.

iew Mission Environment Dose SEE  Atomic displacement SolarCells Tools 7 nt Dose SEE  Atomic displacerment  SolarCelle Tools 2
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1@ | L@ 6 @@L P G @@

AP8 MIN - JENSEN.CAIN -

07/03/2017 —02:01:25 D

1; Orbit LEO1 OL, 98.00°, 800.00km, 800.00km WA A Ve size 100 o
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103/07/2017 - 15,00 years || AEE max + APE min || ESP 80% || GCRISO, cut || Current file n: 4,000 . =
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File Window View Mission Environment Dose S5EE  Atomic displacement SclarCells Tools 7

%0 1@ \C @@

Mizsion Duration ¥
SAA max kcation | -30° Lat

OWNI=RE

03/07/2017 - 15.00 years || AE8 max + AP& min || ESP 80% || GC
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Parl Type : HMO ¥ Functon - 255 M-bi SORAR
Fanufacturer ; HI HI Capacity {cefis) : 450000
Technmalogy © GO
HEAVY IONS TEST DATA PROTONS TEST DATA
Reference Report - SEEMD) Reference Report | SEEMS
LET threshald = 4.0 KaV crmimg E threshold
Device Crogs Secton = §51a-007 o ideace Device Crose Section = 2 552008 om? davice
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=1 5=01
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Field 1 . 1
A Mean Rate = e e uidenac e g Megn Bate = 1 8e-001 sewdevce da Fleld 3
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Mean SEU SEi
= . Rates device.day
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Figure 1 Trapped Protons : | §2-001 Field 4
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Altitude © 8000
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|FI|E Window View Mission Environment Dose 5SEE  Atomic displacement  SolarCells Tools

Contours

| Add || Remove | | Modify | | Save

| Zone - Proton - 100.00 MeV - 700,00 km - Seuil = 1.00 #/mm?fs

Lorigitude resolution | 2 e

Latitude resolution

[2

Latitude C o 7 e || Remove | | Modify |

il

Cancel

Longitude

NUM

.USJ'G?,"EDI? - 15.00 years || AES max + APE min || ESP 80% || GCR IS0, cut || Current file version: 4.0.0.0
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File Window View Mission Environment Dose SEE  Atomic displacernent  Solar Cells | Tools | 7

| | ¥y G o "‘" =2 = | Multi rmissions
| l-] 2 15 :w { b ‘ - Auto run multi missions

Multi mission Post-Processing

OMERE 5
Multithreads

Graphic quality

Latitude

Longitude

2017 - 1500 years || AES max + APS rmin || ESP GCR IS0, cut || Current file version: 4.0.0.0 MNUM
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CCT List  Events list  FAQs

Events & Inscription

- March -

Environnement
atmosphérique et
spatial

Search group

L Do salell sox edinbores,
préveégquis 3 une prévision
de Menvirannement
spatial
Cette journge= d'animation
svail pour objectl de Maire
un focus sur notre
conneissance acbuslle d=
lNsmuvirmmnement snafial - =5
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/ Workshop in May 2017

Scoop.it!

The Amospirenc B Space Environment CCT is: pless=d3 [0 announce the "Workshop OMERE™ o be
F=kd at CLS (Touvlouse) on 158 16 May 2017

OMERE iz = freeware dedicated 1o space =nwironment anfl radialion =ffects on slectronic

» http://cct.cnes.fr/content/cct-env-workshop-omere

The inf=rfzce hax been d=signed in cofsbporation with indusirial partners-in order o provide:-gsers
with the fastest snd mo=t afficient way to perform radiation effect snalysis. This soffwars = frealy

synilable on the WEB since 2003
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Jpin the CCT  Connection

CCcF®

Eortrmmrssier de Sorpeisoces Techa

Advanced search

Workshop OMERE

May 15 & 16, 2007 (CLS, Toulouse)
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