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V. Glossary

Term Description

Application ESABASE application such as e.g. the " Debris" or the "Sun
light" applic ation.

Eclipse Eclipse is an open source community whose projects are
focused on providing an extensible development pla  t-
form and application frameworks for building software.

For detailed inform ation refer to http:// www.eclipse.org/ .

ESABASE Unix-based analysis software for various space applic a-
tions. For details refer to the ESABASE User Manual/4/.

ESABASE?2 New ESABASE version running on P C-based Windows
platforms (to be distinguished from the "old" Unix -based
ESABASE).

Geometric(al) (anal ysis) Flux and damage analysis of a full geometric model.

Georelay object pointing keyword: tracking of a GEO satellite.

non -geometric(al) (anal ysis) Hux and damage analysis of a plate, which can be spec i-
fied as a randomly tumbling plate or an oriented plate.

STEP Acronym which stands for the Standard for the Exchange
of Pro duct model data.

VI. List of Abbreviations

Abbrevi ation Description

GUI Graphical User Interface

JVM Java Virtual Machine

NASA National Astronautics and Space A dministration

OCAF Open CASCADE Application Framework (co ntains the ESABASE?2 data
model)
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1 Introducti on

ESABASE2is a software application (and framework) for space environment analyses,
which play a vital role in spacecraft mission planning. Currently, it encompasses De-
bris/meteroid, Atmosphere/ionosphere , Sunlight and C ontaminat ion/outgassing /vent
analyses, with this, it complements other aspects of mission planning like thermal or
power d esign.

The application grew from ESABASE2 /Debris, an application for space debris and micro-
meteoroid impact and damage analy sis, which in tur n is based on the original
ESABASHDebris software develop ed by the European Space Agency. ESABASE?2 adds a
modern graphical user interface enabling the user to interactively establish and m a-
nip ulate three -dimensional spacecraft models and to display the s elected orbit. Analysis
results can be displayed by means of the colour-coded surfaces of the 3D spacecraft
model, and by means of various di agrams.

The development of ESABASE2 was undertaken by etamax space GmbH under the
European Space Agency contract No. 16852/02/NL/JA. The first goal was to port
ESABASHDebris and its framework/user interface to the PC platform (Microsoft Wi n-
dows) and to create a modern user interface.

From the start, the software architecture has been expressively designed to accomm o-
date fur ther applications: the solvers outlined in the first paragraph  were added, and
more modules are to follow.

ESABASE?2 is written in Fortran 77, ANSI C++ and Java 6. The GUI is built on top of the
Eclipse rich client platform, with 3D visualisation and STEP import realised by Open
CASCADE. Report and graphs are based on the JFreeReport/JFreeGraph libra ries.

COMOVA is a contamination, outgassing and vent analysis  software written by O nera
and HTS around 2002 /6/. Although it was not part of the original ESABASE framework,

a COMOVA interface has been developed within the ESABASEZ2 framework, in order to
address the contamination, outgassing and vent analysis needs in miss ion planning.

This user manual is the Contamination , Outgassing, Vents handbook . It compl ements
the Framework user manual /1/, which explains the common functionality of all solvers
(e.g. Debris, Sunlight, A tmosphere/lonospher e, and including COMOVA).

Date: 2010-02-10 ESABASE2 Contamination, Outgassing, Vents
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2 COMOVA Solver

COMOVA is the contamination and outgassing solver for analyses on spacecraft and
missions defined within the ESABASE2 framework /1/. When you have a spacecraft g e-
ometry and mission input file at hand, you can run a COMOVA analysis.

Towards this purpose, this chapter is splitinto four sections:

e COMOVA Geometry: How to adapt your spacecraft geometry such that the
shapes possess the required input parameters.

e COMOVA Input : Describes the glo bal COMOVA input parameters (those that are
not directly pertinent to the geometry).

e COMOVA Analysis: How to run a COMOVA analysis.

e COMOVA Results. How to interpret the results of a COMOVA analysis.

2.1 COMOVA Geometry

A major part of the settings for a COMOV A analysis is defined in the geometry editor
(the rest is defined in the COMOVA input editor) . Mostly, you will use the geometry
wi zard pages.

e Kinematics Page: Defines the movable parts of the spacecraft (e.g. solar panel
joints). The settings slightly dif fer from the usual ESABASE?2 kinema tics.

e Pointing Page : Defines where the movable parts of the spacecraft shall point to
(e.g. solar panel towards sun) . Also slightly different from the usual ESABASE2
handling.

e COMOVA Page. Defines physics, temperat ure, out gassing and chemical tables,
column density parameters and vents . This is the core information for COMOVA
geometries.

e Material Page: Defines the materials (and material attributes) needed for
COMOVA run.

o Meshing page : Defines the granularity of meshing, an d which sides are consi-
dered active.

e Copy & Paste. How to transfer COMOVA settings from one geometry file to a n-
other. This may save you a lot of work for new projects.

A word on performance: Be sensible with the number of elements and the number of
time steps. If both become large, RAM may be exceeded, and the analysis will stop. A
good rule of thumb is: Number of elements * Number of time steps < 30.000.

ESABASE?2 Contamination, Outgassi ng, Vents Date: 2010-02-10
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2.1.1 Kinematics Page

Kinematics for geometries used in a COMOVA analysis have certain restrictions when
compared to other ESABASER?2 solvers. Consider the Kinematics page shown below,
reachable by selecting a shape, rightclick and choosing " Modify A Kinematics":

' Shape Wizard

Kinematic

Box Size Meshing Position & Attitude Kinematic Pointing Debnis Comova Material

Translational Degrees of Freedom: [mm]

x W z trmin trrigx
1 |on /oo | Inn | oo [[on |
[ oo |00 | | oo oo |
[0 oo |00 | | oo oo |

Rotational Degrees of Freedom: [ded]

x ¥ z rringrme (x1,y1.21

1 oo JICX: [E | max i,

0.0 oo Ih | oo | rmin L LN
2 oo oo | 'wo | foo | max Z0 Yo o

0.0 oo JICX: | oo | rmin X
3 [on oo |0 | | oo | rmex @l

[0 oo |00 | | oo | rmin

< Back ][ Next » ] [ Einish ] [ Cancel

Figure 2.1: Geometry editor, Kinematics page

In COMOVA, all kinematics are relative to the main body (you cannot have joints which
have "child joints"). In defining the degrees of freedom for these joints, the following
restrictions apply:

e Translational degrees of freedom do not work in COMOVA, and will therefore
be ignored. You can use only rotation.

e You can specify only 1 or 2 rotational degrees of freedom (not 3, as usual). A
third degree of freedom  will be ignored

o If you specify just one degree of freedom, the object will be treated as an
attachme nt linked to the main body via an axis. Specifying two degrees of
freedom r esults in a ball -joint type attachment.

e The minimum and maximum angle, although editable in the page , also have no
effectin COMOVA.

Date: 2010-02-10 ESABASE2 Contamination, Outgassing, Vents
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2.1.2 Pointing Page

Pointing in geometries used for C OMOVA analyses also has some restrictions, when
compared to other ESABASE2 solvers. Consider the Pointing page shown below, reac h-
able by selecting a shape, rightclick and choosing " Modify A Pointing ":

# Shape Wizard

Pointing @
Box Size Meshing Position & Attitude Kinematic |Pointing Debris Comova Material
n
[rmvarse
® he z Direction Track
VECT: [0 [ [0 |[sun ~|
VECZ: 0.0 |00 oo || nonE v
< Back ][ et » ] [ FEinish ] [ Cancel

Figure 2.2: Geometry editor, Pointing page

You can use both pointing vectors, but only in the following directions:
e SUN The object shall always point with the given vector towards the sun.
e EARTH The object shall always point with the given vector towards the earth.

e VELOCITY The object shall always point with the given vector towards the dire c-
tion of movement.

Do not use GEORELAY, FIXED or FRAME; they will be ignored.

ESABASE2 Contamination, Outgassi ng, Vents Date: 2010-02-10
Software User Manual Revison: 1.3
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2.1.3 COMOVA Page

COMOVA is quite rich in the information pertin  ent to the spacecraft geometry . In the
geometry editor, select a shape by leftclicking it, open the context menu with a righ t-
click, and choose "Modify A COMOVA". The wizard shown in the figure below appears.

& 'Shape Wizard x

Comova @
Cylinder Size Meshing Position & Attitude Kinematic Pointing Dehaletial

Qutgassing | Chemical | Temperature | Wents | Column Densities D

Assign physical property tables to surfaces

O Al surfaces PHYSICS_1k4b4

® Indlividually surface_7 |PHYSICS_ThM |
surface_8 | PHYSICS_ThM ~|
surface_9 | PHYSICS_ThM v|

OFeplace | PHYSICS_1hM PHTSICS_Th

Manage physical property tables

Selecttable

Marne | |

Shallthickness | | ]

Create table

[ < Back ” MNext » ] [ Finish ] ’ Cancel

Figure 2.3: Geometry edito r, COMOVA page

The COMOVA page consists of several tabs, all working on the surfaces of a shape (e.g.
one side of a cube), withthe ~ s~ > kodji ja oc w=w~c hd~\ g2 o\])

e Physics The thickness of a surface.

e QOutgassing: What kind and how much matteris  emitted (lost) on a given surface.
e Chemical- Defines chemical properties used in outgassing.

e Temperature : How hot or cold the surface is at different times.

e Vents: How much matter is emitted from the surface at different times, e.g. for
thrusters.

e Column densitie s Defines view direction vectors for which column densities can
be computed (a "column density" is the obstruction for optical instruments)

Date: 2010-02-10 ESABASE2 Contamination, Outgassing, Vents
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As a common element, each tab (except "Chemical") has two sections:

e The upper section is for assigning a property to a surface, all surfaces, or perform
a surface replacement.

e The lower section is for actually defining that property.
The figure below shows a typical "property assignment” part (upper section of a tab).

Assign physical property tables to surfaces

O All surfaces PHYSICS_Thk

© Individually surtace_7 | PHYSICS_1MM v
sutface_8 | PHYSICS_ThMM [
surface_9 |PHYSICS_ThM [l

OPReplace | PHYSICS_ThM PHYSICS_Tht

Figure 2.4. Geometry editor, COMOVA page, Surface assignment

Assigning a property to a surface works in the same way as the material editor (see 11)).
After you have defined a property (typically in the lower section), se lect one of the 3
radio buttons to work in three dif  ferent styles:

o Al surfaces: Assign the property to all surfaces of the shape. This can be prop a-
gated to children (note: prop agation is a "one -shot" action; the children need to
be already present to exec ute the propagation).

e /ndividually : For each surface of the shape, make a dedicated assignment.

e Replace Replaces a previously selected property value with another value. This
can be propagated to (already existing) children as well.

In the following, onl vy the lower section of each tab will be discussed.

ESABASE?2 Contamination, Outgassi ng, Vents Date: 2010-02-10
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2.1.3.1 Physics Tab

The physics tab is to define the physical properties of a surface. For the time being, the
only physical property is the thickness of the surface (itis  always assumed the surface is
a wall, a nd the shape is not a solid).

The following figure shows the physics tab.

X

& shape Wizard X

Comova @

Box Size Meshing Position & Attitude Kinematic Pointing Debris Comova Material

Cutgassing | Chemical | Temperature | Yents | Colurmn Densities D

Assign physical property tables to surfaces
O All sudaces SHELL_1hM

@ Individually suriace_1 [SHELL_1 MM

surface_2 | SHELL_1 MM

[

[
surface_3 | SHELL_ThM [
surface_d4 | SHELL_ThM [~

[
[

surface_5 | SHELL_1 MM

surtace_6 | SHELL_1 MM

OReplace  PHYSICS_1MM FHYSICE_TkM

Manage physical property tables

Selectiahle  |SHELL_1MM [+]
MName [SHELL_1hM |
Shellthickness [0.0010 [ tm]

Create table] [Delete tahle

[ < Back ][ Next » ][ Einish ][ Cancel

Figure 2.5: Geometry editor, COMOVA page, Physics tab

In the lower part ("Manage physical property tables"), you can create mult iple physical
tables, which you can re -use for each shape of your model . The content of a physical
property consists of name and shell thickness, as shown in the figure b elow.

Date: 2010-02-10 ESABASE2 Contamination, Outgassing, Vents
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Manage physical property tables

Selecttable | SHELL_1MM v|
MName [SHELL_1MM |
Shellthickness [0.0010 | )

’Create table] ’Delete table]

Figure 2.6: Geometry editor , COMOVA page, Physics tab, table

Shell thickness is defined in m. Please note that this is different from most other places
in ESABASE?2, which usually work with mm.

The default physical table, which is selected at start for each surface, has a shell thi  ck-
ness of 1 millimeter. This has been done to be able to run a default analysis (which i n-
cludes computing of surfacic masses not yet outgassed).

Please note: Vents and physical property table assignments in combination have a side
effect. When a surface is designed as a vent (see 2.1.3.5), all surfaces that share the
same physical property table used by that surface will be treated as vents, too. You
should always create separated physical tables for vents.
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2.1.3.2 Outgassing Tab

In the outgassing tab , you can define how much and which molecules are emitted by a
surface, as shown in the screenshot below.

£ o g |
Z'Shape Wizard X
Comova @
Box Size Meshing Position & Attitude Kinematic Pointing Debiis Comova Material
Physics | Outgassing | Chemical | Temperature | Vents | Column Densities E

Assign outgassing tables to surfaces

O Al sudaces Fileca_FA3301

® Individually surface_1 | Fileca_FA3901 [v]
surface_2 | Fileca_FA3901 [v]
surface_3 | RTV_S631 [v]
surface_4 | RTV_S631 [v]
surface_5 | Filaca_FA3301 [v]
surface_6 | Filaca_FA3301 [v]

OFReplace |NO_OUTGASSING NO_OUTGASSING

Manage outgassing tables

Selectlable [Fileca_Fa3301 [+
Name |Fileca_FA3301 |
Feference thickness |[I.[IEI13 | [m]
Reference temperature |25.D | C

Species name Percentage outgassed mass [22]  Outgassing time constant[s]  Termperature dependence coefficient [1/K]
iFileca_FA3I901_A  0.059 1.0 0.0664
Fileca_FA3901_B  0.091 10.0 0.0664

Fileca_FA3301_C  0.0010 100.0 0.0664

Fileca_FA3901_D 0.015 50000.0 0.0664

Create table H Delete table Hlmparttables..
[ < Back ” Tlexd » ] l Finish ] [ Cancel

Figure 2.7: Geometry editor, COMOVA page, Outgassing tab

In th e lower part ("Manage outgassing tables"), you can create multiple outgassing t a-
bles, one of which can be assigned to each surface. Another option is to import ou t-
b\'nndib \i _ ~¢c> hd”\g o\]g n amjh \i "sdnodi
button.

By default, the file dialog will show the COMOVA plugin data folder, which contains
the file outgassing table.ntf . This neutral file contains a broad list of outgassing defin -
tions and chemical species.
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An outgassing table has the following properties wh ich are valid for all rows (aside
from the name of the table):

e Reference thickness: The reference thickness (in meter) for the outgassing time
constant parameter defined in each row.

o Da oc” jpob\nndib o\]g" dn pn  _ ajem \
Vents tab), the thickness value is interpreted as the total available mat  e-
rial mass in kg (and the thickness itself is ignored). This is a case of p a-
rameter re -dedication within COMOVA.
e Reference temperature : The reference temperature for the outgassing  time co n-
stant parameter defined in each row. Usually, the reference temperature is 25° C.
The table rows are shown in the figure below.
Manage outgassing tables
Selecttable Fileca_FA43901 v
Mame Fileca_FA3901
Reference thickness 0.0013 [m]
Reference temperature |25.0 G
Species name Percentage outgassed mass [%]  Outgassing time constant[s]  Temperature dependence coefficient [1/K]
Fileca_FA3901_A 0.053 1.0 0.0664
Fileca_FA3901_B 0.091 10.0 0.0664
Fileca_FA3901_C  0.0010 100.0 0.0664
Fileca_FA3301_D 0015 500000 0.0664
I Create takle H Delete tahle Hlmpomables...‘
Figure 2.8: Geometry editor, COMOVA page, Outgassing tab, table
An outgassing row contains the following entries (right  -click the table to get a context
menu for adding, removing and editing rows ; and see the COMOVA technical descri p-
tion /6/, section 3.2.1, for more details ):
e Species name The chemical species defined in the chemical tab (see2.1.3.3).
e Percentage outgassed mass. Fraction of material mass that can be outgassed in
percent.
o For commanded vents, this is the percentage of the total emitted co n-
taminant m ass; normally, all species should then add up to 100%.
e QOutgassing time constant : The outgassing time constant at reference temper a-
ture, defined in seconds.
o Temperature dependence coefficient : A coefficient used in combination with the
outgassing time const ant.
ESABASE?2 Contamination, Outgassi ng, Vents Date: 2010-02-10
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In effect, each surface can have multiple chemical species, each with its own outgassing
behaviour. It is also possible to have the same species twice, each time with differ  ent
outgassing behaviour.
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2.1.3.3 Chemical Tab

The chemical tab shown below differs  from the other tabs in that no assignment of
chemical properties to surfaces is possible. Instead, chemical species are used in the ou t-
gassing tab (see 2.1.3.2).

{Z shape Wizard

Comova @
Box Size Meszhing Pogzition & Attitude Kinematic Pointing Debriz [Comova Material
Physics | Qutgassing | Chemical | Termperature | Verts | Column Densities D
Manage chemical species
Selectspecies Fileca, FAIE0T A v
MName Fileca_FA3901_A |
Maolecule mass |1 8.0 | [atomic mass unit]
Diameter 147E-10 | [m]
Sticking
Captation temperature |-123.D | [z
Captation temperature wicth |14.D |[ or
Re-emission time constant at reference termperature |D.DSE | [5]
Temperature dependence caefficient |U.UBB4 | /K]
Reference temperature |25.D | ['C]
Self-scattering
Ambient-scattering
[Create SpECiES] [Delete SpEeCcies
[ < Back ][ Mlext > l [ Finish ] [ Cancel

Figure 2.9: Geometry editor, COMOVA page, Chemical tab

You can define multiple chemical species. A species is an ensemble of chemically ident i-
cal molecular entities that can explore the same set of molecular energy levels on the
time scale of the analysis. A chemical species has (besides a name) the following p a-
rameters:

e  Molecule mass: The mass of one molecule of the species.
e Diameter: The diameter of one molecule of the species.

e Sticking: Toggles whether the species may stick to surfaces at all . You can disable
sticking for light molecules known not to stick at all (analysis will be faster).
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Captation temperature (T.;) and Captation temperature width ( /). Define the

temperature span (from 7.2 q/.to 7.+ @/, in which bigger variations in stic king
behaviour can occu r.

o Above that range, sticking will become nearly impossible (everything will
be reflected); below that range, sticking occurs almosta  Iways.

o The actual sticking coefficient is between 0  (no sticking) and 1 (all stick-

ing) and is described fully in the COMOV A technical description s /6/, sec-
tion 3.3.1.

Re-emission variables: If you want neither sticking nor reflection, but instead the
re-emission of molecules after a certain delay, use the following options (more
fully described in /6/, section 3.3.2).

0 Reemission time constant at reference temperature : How long it takes in
seconds, before the molecule is re -emitted from the surface with a refe -
ence te mperature given here.

0 Temperature dependence coeffici ent. Coefficient used together with the
refe rence temperature.

0 Reference temperature : The reference temperature used to describe the

re-emission time constant above. Usually, the reference temperature is
25° C.

Self scattering : Toggles whether thischemicag nk  ~d n" hjg “pg"

each other in the analysis.

Ambient scattering : Togglesr ¢~ oc m ocdn ~c hd”™\ g dlide
with the atmosphere molecules in the analysis.
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In the temperature tab, you specify what tempe  rature a surface is at during different
times of the mission. The screenshot below shows the temperature tab.

2.1.3.4 Temperature Tab

{Z Shape Wizard

Comowva

Box Size Meshing Position & Attitude Kinematic Pointing Debris Comova Material

0 @]

Wents | Column Densities

Fhysics | Outgassing Chemica;

Assign temperature tables to surfaces

O All surtaces NO_TEMPERATURE(=0'C)

@ Indlividually surface_1 | PANEL_BACK v
surface_2 | PANEL_FRONT v
surface_3 | SC_BUS v|
suface_d | SC_BUS v
surface 5 | SC_BUS v

suface_6 NO_TEMPERATURE(D'C) | v/

OPReplace |NO_TEMPERATURE(=0'C) NO_TEMPERATURE(=0°C)

Manage temperature tables

Selecttable |SC_BUS ]
Mame |5C_BUS |
Time [s] Temperature [C]
0.0 0.0
2400.0 5.0
4300.0 8.0
Create table ” Delete table HDupIicatetabIe

I < Back ” Bt > ] l Finish ] l Cancel

Figure 2.10: Geometry editor, COMOVA page, Temperature tab

In the lower part ("Manage temper  ature tables"), you can specify multiple temperature
tables, each consisting of a name and rows consisting of a point in time and a temper a-
ture, as shown in the figure below.
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You have the possibility to duplicate an existing temperature table by using the a?pikg
ANo" 2 ]pooji' rcd®c \Vggjrn “m \odib o hk > m\opm’
a convenient manner.

Manage temperature tables

Selecttsble |SC_BUS v|
Name \3C_BUS |
Time [s] Temperature [C]
0.0 0.0
2400.0 5.0
43000 8.0
’ Create table H Delete tahle ”Duplicatetablel

Figure 2.11: Geometry editor, COMOVA page, Temperature tab, table

A point in time is defined in seconds after mission start; the temperature is defined in
degree Celsius. To add, remove or modify a row, right -click into the table area to open
a context menu which contains said options.

Please note that this is the effective temperature of a surface (and should usually be the
result of a thermal analysis). No further temperature adjustments are made (e.g. atmo S-
phere heating from solar activity is ignored).
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2.1.3.5 Vents Tab

The ventstab is used for thrusters and other semi enclosed cavities: Rath er the losing a
certain percentage of their material, a vent emits matter directly (the emitting "su r-
face" is the vent opening) . For this purpose, you define multiple points in time when

the emission changes, as shown in the following fi  gure.

' Shape Wizard

Comova @

Plate Size Meshing Position & Attitude Kinematic Pointing Debris Comova Material

# Column Densities E

Fhysics | Outgassing | Chemical | Temperature

Assign vent tables to surfaces

O All sudaces Yent_2
@ Individually surface_10 |Vent_2 v
OReplace  MNO_WVENT MNO_WEMNT

Caution: When a surface is designed as vent. all surfaces using the physical property table used by this surface will be treated as vents.

Manage vent tables

Selecttahle |Vent_2 V|

MNarme |Ve nt_2 |

Wentflux O Qutgassing-like

® Commanded
Time [s] Emission rate [ko/s]
1] 0.0
432000 2.9999999E-11
564000 9.0000004E-12
129600.0 0.0

Create table] ’Delete takle

’ < Back ” Iext » H Finish ][ Cancel

Figure 2.12: Geometry editor, COMOVA page, Vents tab

In the lower section ("Manage vent tables"), you can create multiple vent tables. Vent
tables can be defined in two different styles:

e QOutgassing -like: The amount of vented material is determined by the outgassing
specification, see 2.1.3.2.

e Commanded: Each vent table contains multiple points in time in which the emi S-
sion rate changes.
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If you choose the former, no further specification in this tab is needed.

If you choose the latter, you have to specify several points in time (in seconds after mi S-
sion start) and the emission rate (in kg/s) for each of these points in time, as shown in

the figure below.

Manage vent tables

Selecttable |Went_2 i

Marme YWant_2

Went flux O Dutgassing-like

® Commanded
Time [5] Ermission rate [ka/s]
0.0 0.0
43200.0 2.9999999E-11
86400.0 9.0000004E-12
129600.0 0.0

[Create table‘ IDeIete tabIeJ

Figure 2.13: Geometry editor, COMOVA page, Vents tab, table

The combobox at the top contains all vent tables. Below, the content of the vent table
currently selected in the combobox is shown.

If you have chosen vent flux to be specified "Commanded" (the two radio buttons),
right click into the table, and choose Add, Remove or Modify from the context menu.

A dialog will appear, in which each table column (here: Time and Emission Rate) are
represented. Press "OK" and the entry will be added  as a row in the table.

Please note: Once you have specified a vent table, you can re -use it for surfaces on e n-
tirely different shapes. That way, you do not need to s pecify the same vent table twice
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2

2.1.3.6 Column Densities Tab

Column density is a term from astr onomy, and is used to define a cylinder with 1 cm
base area between an optical instrument and an observed object. It serves as a measure
on how much the view is 0 bstructed by molecules in the field of view.

In the column densities tab (shown below), you ¢ an define a set of input parameters
used for the calculation of column densities and assign them directly to surfaces. Unlike

in the prev ious tabs, the surfaces do not share these sets, instead each surface holds its
own set of co lumn density parameters.

Figure 2.14: Geometry editor, COMOVA page, Column densities tab

In the top part you can choose the surface for which you want to define column density
parameters. You can assign column density parameters  only to surfaces which are made
of a single element (e.g. one side of a plate). This way, it is clearly defined which el e-
ment will be the origin of the co  lumn densities.

In the table at the bottom, you can define multiple column density sets. To add, remo ve
or modify a row, right -click into the table area to open a context menu which contains
the appropriate actions

A column density parameter set contains the following parameters:

e Reference element : This is the single element of the surface, which is nee ded by
COMOVA as a reference. It cannot be changed.
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