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‘@Lﬁ””"“s Introduction

Secondary emission is when a primary incident particle hits a
surface and induces the emission of secondary particles

Primary incident

particle

emission of
secondary particles

Material

© Artenum 2013




RTENUM. ParRIS

Science & Groupware

Introduction

Important during the modelling process of the effect of the space
environment for different communities
e modelling of the spacecraft charging:

- for example in SPIS

SEY characteristic
PEE characteristic
MSEY characteristic
IPE characteristic
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Important during the modelling process of the effect of the space
environment for different communities
e modelling of the multipactor effect:
— for example in Iris SEY where the secondary emission yield
characteristics is needed to run a simulation

File “iews Tools Help

ris SEY: fhome/bei

1j/Bure:

au/irisProject/tbr/DefaultProject.iris
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T (1 Global parameters N =
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‘@L“””F”‘E Introduction

The secondary emission depends on the material SEY characteristics

At least two different possibilities to define it:
e thanks to the experimental campaigns
e thanks to the analytical models

The purpose of the current presentation is to propose how it is
possible to store these information thanks to the CNES contract: DA
N°10121224 /DSO/RF/HNO-2017.0005952

User requirements done from interviews with CNES (Jérome Puech),
with ONERA (Mohamed Belhaj, Christophe Inguimbert and Sarah
Dadouch) and Artenum teams
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e General objective of the data base
e Presentation of the developed data base prototype
e Presentation of the features to develop in a realistic data base

e Discussion
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@L‘*””P”‘E General objective of the data base

C1l

Cl= company 1
C2= company 2
L1= laboratory 1
L2= laboratory 2

© Artenum 2013

C2

L1

L2

Several data bases
linked and managed by
an administrator



@L‘*””P”‘E General objective of the data base

C3 C1l

Cl= company 1
C2= company 2
L1= laboratory 1
L2= laboratory 2
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General objective of the data base

Data base definition
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Material data base -
electric characteristics
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@L‘*””P‘”‘E General objective of the data base

Software layer used to

e Display UI

e Main controller
Material data base - ¢ Central data mOdel
electric characteristics o ...

B T Software

layer
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@L‘*””P‘”‘E General objective of the data base

Material data base -
electric characteristics

material data

B score card
Software

layer
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Store and sort secondary
emission characteristics of
material with score card
from

e Experimental campaigns
e Scientific publications
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@L‘*””P"‘E General objective of the data base

Material data base -
electric characteristics

material data

@ score card
Software

layer

Models
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Models used to
Interpolate or extrapolate
data from ONERA models

or others ones
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@L‘*””P"‘E General objective of the data base

Material data base -
electric characteristics

material data

a score card
Software

layer

Models

© Artenum 2013

Model inputs can be
defined manually by the
users or directly extract the
pertinent information from
material data
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@L‘*””P"‘E General objective of the data base

Material data base -
electric characteristics

material data

@ score card
Software

layer

Models

data without taylored
interpretation
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Persistence scheme must be
defined to save and load the
data base
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@L‘*””"’“E General objective of the data base

@ T Software

layer

Material data base -
electric characteristics

material data

score card

Models

Convert data from/to tailored
applications using
secondary emission

Use as a converter between
different applications

s

data without taylored
interpretation

IRIS-SEY

SPIS
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@L‘*””P"‘E General objective of the data base

Scope of the developed data base prototype

Material data base -
electric characteristics

Software

layer

material data

Models

Interface between data base and software

data without taylored
interpretation

IRIS-SEY
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‘@Lﬁ””"““ General objective of the data base

Scope of the developed data base prototype

e Three main objectives have been identified after the user

requirements interviews to define a data base:

— Store material data from experiments, scientific literature, ...

— Store analytical model definition and run them to interpolate or
extrapolate data

— Convert file format from dedicated tools to another ones
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e General objective of the data base
e Presentation of the developed data base prototype
e Presentation of the features to develop in a realistic data base

e Discussion
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l@f‘”””"‘““ Data base prototype

MAMA for Materials And Models Application:

e Based on Keridwen and Frida third parties

e Store secondary emission material properties and characteristics
e Create/duplicate/remove material properties defined by

- Unique name

- Unique Id

— Description

— Sub-properties same definition as a property

— Can store several or any characteristics

e Create/duplicate/remove material characteristics

- Value (scalar, boolean, matrix, multi-series, tuple, string)
—Visualize and edit the value

— Unit

— Unigue name

- Unique Id

e Flex structure allowing hierarchy

e Predefined structure to help users

© Artenum 2013
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Riwseliead Data base prototype

MAMA for Materials And Models Application:

MAMA [Materials And Models Application]* ] x
File Tools Views Help
=
Pay
Ty Ty

+ ()X )

¥ & Materials
¥ &5 Aluminium

¥ & fr ONERA aluminium_001

¥ 4 Secondary Emission
¥ _:z:i Cross-over values
[HEZ=1..
v & Secondary emission yield vs energy
|:] KD1D_OMERA = [4.0, 6,0, 8.0, 10,0, 12,0, 14,0, 15,0, 18,0, 20,0,
[ validityStatus = valid []
v & Models
v <& sombrin
[ Ecl =3001..
[9Ei=14.05..
[ Emax = 300.0...
[ sigmaMax = 2.0 []

L .

Id 7 Mame EL

= Description

Type  Double

Value 10.0 [eV] Edit Unit

Properties anc
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‘@Lﬁ””"“s Data base prototype

Import and Export material characteristics and properties:
e Plugins: if the java file is present in the application, the
associated import or export developed in the plugin is available

—
File Tools Wiews Help
Pay
XIs (4 ot o O ear _==
+ L] X k! ]
S SIS 3 Ll e ] weme [m
¥ & Materials
v & aluminiuom ||| » Description
v 4 fr ONERA_aluminium_001 e =
v & secondaryEmission Il Type Double
v ._1.32 Cross-over values
— V]
ME2=1. [—J
v .5.33 Secondary emission yield vs energy
- ) I ) | 1 KD1D_ONERA = [4.0, 5.0, 8.0, 10.0, 12.0, 14.0, 16.0, 18.0, 20.0,
I I I por Y validityStatus = valid []
& Models
v & sombrin
—
<~

MAMA

Excel files storing experimental data material performed by ONERA and
consistent with the format defined by the ONERA
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‘@Lﬁ””"“s Data base prototype

Import and Export material characteristics and properties:
e Plugins: if the java file is present in the application, the
associated import or export developed in the plugin is available

—
File Tools Wiews Help
Pay
.XIS n — =ff ||| [] Editor _ 2o
] X k! e

EX) N e 7 ] Name [m

¥ & Materials
Xcat "___Az'_f:fAIumimum » Description
. v 4 fr ONERA_aluminium_001 1
& secondaryEmission ~|ll|  Type Double
v &2 Cross-over values
-
— Walue | 10.0 [eW] Edit Unit
xmi (eoe o
.5.33 Secondary emission yield vs energy
S ) I ) | 1 KD1D_ONERA = [4.0, 5.0, 8.0, 10.0, 12.0, 14.0, 16.0, 18.0, 20.0,
I I I por Y validityStatus = valid []
& Model
v & sombrin
—

<~

MAMA

Frida catalogue and Frida xml files used for:
e The persistence scheme
e Same format in SPIS software
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‘@Lﬁ””"“s Data base prototype

Import and Export material characteristics and properties:
e Plugins: if the java file is present in the application, the
associated import or export developed in the plugin is available

File Tools Views Help
PaY
1 e
teE i e Lk 7 1 Name |
¥ & Materials
v & aluminiuom ||| » Description
v 4 fr ONERA_aluminium_001 e =
v & secondaryEmission Il Type Double
v ._1.32 Cross-over values
"
JE2=1..
v ._t.{i Secondary emission yield vs energy

a | KD1D_OMERA = [4.0, 6.0, 8.0, 10.0, 12.0, 14.0, 16.0, 18.0, 20.0,
I I I por Y validityStatus = valid []
v

MAMA

.m file which is an ascii file consistent with lots of commercial or non
commercial software modelling multipactor effect (tabulated function
separated by tab character)
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‘@Lﬁ””"“s Data base prototype

Import and Export material characteristics and properties:
e Plugins: if the java file is present in the application, the
associated import or export developed in the plugin is available

File Tools Wiews Help
Pay
- o o O =
+ ] X k! ]
LR x Le ey 7 1 hame [
¥ & Materials
v & aluminiuom ||| » Description
v 4 fr ONERA_aluminium_001 e =
v & secondaryEmission Il Type Double
v ._1.32 Cross-over values
— V]
ME2=1. [—J
v .5.33 Secondary emission yield vs energy
I ) | 1 KD1D_ONERA = [4.0, 5.0, 8.0, 10.0, 12.0, 14.0, 16.0, 18.0, 20.0,
I I I por Y validityStatus = valid []
v 4 Models
v & sombrin
<~ o

.csvV file exported from the Matrex data base without taylored
Interpretation
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Data base prototype

Import and Export material characteristics and properties:
e Plugins: if the java file is present in the application, the
associated import or export developed in the plugin is available

Frida catalogue and Frida xml files used for:
e The persistence scheme

Import | —

File Tools Wiews Help

Export

[ N - o e
X ey 71 name (o
v 4 Materials
v ___e'_!:fAIumimum » Description
v 4 fr ONERA_aluminium_001
v & secondaryEmission Il Type Double
v .:232 Cross-over values
JE2=1..
v .:.133 Secondary emission yield vs e
| 1 KD1D_ONERA = [4.0, 5.0, 8.0, 10.0, 12.0, 14.0, 16.0, 18.0, 20.0,
walidityStatus = valid []
v 4 Models
v & sombrin
LN

e Same format in SPIS software
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‘@Lﬁ””"“s Data base prototype

Import and Export material characteristics and properties:
e Plugins: if the java file is present in the application, the
associated import or export developed in the plugin is available

File Tools Wiews Help
Py
+ L] X k! ]
B4 SIR.3 L Wy 7 ] neme [m '
¥ & Materials
v & aluminiuom ||| » Description
v 4 fr ONERA_aluminium_001
v & secondaryEmission Il Type Double Xcat
v ._1.32 Cross-over values "
— V]
fiE2=1.. (Lot unte | J
v .5.33 Secondary emission yield vs energy
['i KD1D_ONERA = [4.0, 6.0, 8.0, 10.0, 12.0, 14.0, 16.0, 18.0, 20.0, - m
Import |—>| el —> Export :
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v & sombrin
—
<~ o

.m file which is an ascii file consistent with lots of software modelling
multipactor effect (tabulated function separated by tab character)
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l@f‘”””"‘““ Data base prototype

Models:

e Defined by input characteristics set manually

e Run the model to compute the material characteristics to model

e Export the result in a dedicated file loadable by MAMA

e Plugins: if the java file is present in the application, the associated
model is available, if not it is not available

File Tools Views Help

Today only the Sombrin £
model has been (0 Tree - o o[ Edior ey

- m Lil . Id 3 Mame Ecl
implemented in the data | aveeu:
¥ 2 Aluminium » Description
v &5 fr ONERA_aluminium_001 '
b a Se p rOtOty p e b a Sed O n .:r_.:EEE_Secnnc_iary Emissi;n Type Double
¥ <& Cross-over values

Multipactor threshold sensitivity to Total Electron CNEL=1.. value 30.0  [ev] | EditUnit |

Emission Yield in parallel-plate waveguide and TEEY LIE2=1..

models accuracy. N. Fil (1), M. Belhaj (2), J. Y o8 Secondary emission yield vs energ

Hillairet (1), J. Puech (3 Jalditystatun —vend 1

(1) CEA, the French Alternative Energies and v & Models

Atomic Energy Commission, v & Sombrin

DRF//IFRM/SI2P/GSCP, CEA Cadarache, 13108

Saint Paul-Lez-Durance, France _Ei=1[4.0.6...

(2) ONERA, the French Aerospace Laboratory, L] Emax = 300.0....

DESP, 31000 Toulouse, France | slgmatax =20 ]

(3) CNES, the French National Centre for Space

Studies, DCT/RF/HT, 31000 Toulouse, France T v, L%
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Riwseliead Data base prototype

application case:
e Import excel file storing data material from ONERA

MAMA [M aterials And Models Applic él‘t'i{%h]* - a 4

File Tools Wiews Help

l{\' View Data

2.044E0 - '
r ™y T H
1.839E0 - e
+ [ W[ X k! e : L
= LJLJ [—JLJ Id 13 Mame |[1daryEmissionyiel : K‘“--i N
v & Materials A 163501 ; P
¥ 22 Aluminium ™ = Description i i _
o= - 1.431E0Q4 | | i e '
¥ & fr ONERA aluminium_001 ' ' f | | ! s
v & issi i f
= E‘fcandary Emission Type SeriesOfDouble 122680
* = Cross-over values
> _:_{E Secondary emission yield vs energy l Wiew Data J l Edit Data J — 1.022E( { >
v EX |
> & Composition 8.175E-1 1
v & data )
» £ Metadata 6.131E-1 -
|:] ElectronBeamEnergy = [19.0, 68.0
[ sampleCharge = [10.0, 60.0, 110.¢ 4. 087E-1
[ SecondaryEmission¥ield = [10.0, &
[ TotalCharge = [10.0, 60.0, 110.0, : 2.044E-1 -
[ RealincidentElectronsEnergy = [19
[ DoubleofstandardDeviation = [10. 0.000ED ' : : : '
. . 0.000EDQ 4.115E2 8.230E2 1.234E32 1.546E3 2.05E
|:] ValidityStatus = Valid []
v £ Models X
- ol - L. ' GK B B B
«F e — SecondaryEmissionYield
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Riwseliead Data base prototype

application case:
Apply Sombrin model from the excel file values and load the model
result in the data base

MAMA [Materials And Models Application]* - =] =

File Tools \iews Help

e ™
® k!
= Id 3 Mame  Ecl
¥ 4 Materials
v _.:JE:fAIuminiurn » Description _ o ¥ _ o .
v 48 fr ONERA_aluminium_001 View Data \iew Data
v 4 secondary Emission Type Double 2.100E0 - - 2.044E0 -
v &8 - - H H H
= Qrass over values 1.890ED{ - | | ; 1839E0{ P
_1E1=1.. Value  30.0 [eVv] g S~ | § § S
JE2=1.. 1680E0{ | ! § § 1e35E0{ | '
¥ 4 Secondary emission yield vs enerc 1.470E0] | 143180 | ! : e
'] KD1D_ONERA = [4.0, 6.0, 8.0, 1 | [ ——
1 WalidityStatus = Valid [] 1.260E0 1 | § § § P 1.226801 | ' ' ' '
> 1.0S0E0 > 1022601
- 1l : : : : ] |
Ecl = 30.0 [... B.400E-1 | i i i i 8.175E-1
_1Ei=1[4.0 6. 6.300E-1 | 6.131E-1 1
L1 Emax = 200.0 .., | § § § §
] sigmaMax = 2.0 [] 4.200E-11 5 i | | 4.087E-1
2.100E-1 2.044E-1 |
0.000ED ; ; ; ; . 0.000ED ; ; ; ; |
Y . 0.000E0  4.200EZ  BS.399E2  1.360E3  1ES0EZ 2100 0.000E0 411562  S.230E2  1.234E3  1646E3 2059
X X
— Ratio |— SecnndaryEmissian‘r‘ieId|

model result experimental result
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‘@L Presentation of the features to
Wiwselieand develop in a realistic data base

Lots of features defined in the URD_ Multipactor Rev1.0 document
are not implemented in the prototype and must be considered for a
realistic data base:

e Data base request/search features

e Versioning of the data base

e Backwards compatibility

e Access right

e Users identification

e Roles identification

Traceablility

Scripting

Move properties and characteristics

New import/export formats

New analytical models
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e General objective of the data base
e Presentation of the developed data base prototype
e Presentation of the features to develop in a realistic data base

e Discussion
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Cross validation about the identified user requirements

© Artenum 2013
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‘@Lﬁ””"““ Conclusion

In the CNES contract: DA N°10121224 | DSO/RF/HNO-2017.0005952:

e User requirements about a tool able to store data material
about secondary emission has been identified and detailed in
the URD_Multipactor_Rev1.0 document

e A data base prototype from these requirements has been

developed and is/will be used as a basis of discussion to cross
validate the identified user requirements
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Questions?

ruard@artenum.com
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