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1 INTRODUCTION

3DView offers 3D visualization of position and orientation of spacecraft and planetary
ephemerides. This document contains several examples demonstrating some
capabilities of 3DView developed during the IMPEx and Europlanet H2020 projects.

For a detailed description of the functions provided by 3DView, please read the User
guide available at https://3dview.cdpp.eu

2 EXAMPLES

2.1 How to start 3DView

To launch the 3DView application, please refer to “3DVIEW User Guide” document:
- §2 PREREQUISITES
- And §3 How to launch 3D view on different operating systems

2.2 Access to the Need Help page

e Ifyou encounter any issues or need assistance, click on the “Help” icon next to the
“Launch 3DView” button on the home page. This will open the help page in a new
tab.


https://3dview.cdpp.eu/
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Need Help ?

Minimum Requirements

The 1.7 version of the Java 3D API has been released for Linux (both x86 and amd64), Windows (both x86 and amd64), and Mac OS X (both PPC
and x86). It requires at least the JRE (Java Runtime environment) 1.8.

Linux

The 1.7 version of Java 3D for Linux (x86 or amd64) requires the following:

= Graphics adapter with driver that supports the GLX extension: GLX 1.3 or later and OpenGL 1.3 or later. A graphics adapter with
OpenGL 1.2 support will work, but with reduced texture mapping functionality.

Windows
The 1.7 version of Java 3D for Windows requires the following
= Windows 10, Windows 2000, Windows XP, Windows Vista, 7 or 8
= Support for OpenGL as shown below.
OpenGL version
The (defaulf) OpenGL renderer of Java 3D requires OpenGL 1.3 or later, available from your graphics card
manufacturer.
= Java version: 11+
= Operating System: Windows 10, macOS 10.14, Linux
= Graphics Card: OpenGL 4.5 compatible, Driver version X or higher
= Browser: Chrome 89+, Firefox 85+, Safari 14+
Mac OS X
The 1.7 version of Java 3D for Mac OS X (PPC or x86) requires the following:
= Apple OS X 10.4 or more
= Support for OpenGL 1.3 or later
How to Launch

= Launch instructions: see in user guide #3 How to launch 3D view on different operating systems

Troubleshooting

For common issues, please refer to our FAQL

If you still have an issue, please fill out the form below and send us a request

Fields with * are required.

Contact (Name):

First name:

Email:

If you have some difficulties to launch the application:

Check the Minimum Requirements to ensure your system is compatible.

Click on the link provided in “How to Launch” section for instructions to launch
the application, you will be redirected to the appropriate parts of the User Guide.
The Troubleshooting section contains a link to the FAQ page to find answers to
common questions.

If your issue persists, fill out the form “If you still have an issue, please fill out the
form below and send us a request”.

Make sure to include all necessary information so the support team can diagnose
the problem.

Once you submit the form the support team will process your request and
respond to you as soon as possible.

2.3 Compare simulations and observations along Cluster trajectory

ToBeReview : pas provider de données CCMC : KO

In the selection dialog box, select the following time interval
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Start time: 2008/10/02 04:00:00
Stop time: 2008/10/02 04:00:00
and the spacecraft: CLUSTER1

800 Manage scene
Scene e e aes
2008/10/02 04:00:00 | ... | |
period Start time  2008/10/02 04:00:00 {Coordinate system CSE ¥|  Cemter Earth b |
. 2 | Stop tme 2008/10/03 04.00:00 | .. Sep 173 seconds Stars. No star -:J
] spacecraft | Natural docies | Search i Region
Available spacecraft
Spacecraft Range Fie s Time shiftiDays)  Select
ACE 1997-08-26T01:00:00 - 2015-11-22T00 1200 Denls __Specife 1 |, A
AMPTE /IRM 1984-09-12T00:12:00 - 1986-08-30T08.00-00 — Denal Soecdc £l )
Cassint 2003-08-31T23:58:55 - 2017-09-28723 5852 s _ Specific P
Spacecraft CHAMP 2000-11-09T00:10:00 « 2010-10-10T0000:00 Deals ( Specific
Crandra-t 199007 TOP 3104 ~ 2OI6DH-FITONOOHO -~ Deryes - Sgeede - v
> cua'mu 2000-08-22700-18.30 - 2019-12-31123 4430 Detads Secic IR
CLOSTER2™ Pl (B Sy it M A b e LD P 3P i L L . - . - S <+ <
CLUSTER3 2000-08-22T00:18:30 - 2019-12-31T23.44:30 bk (_ _Speciic ) |
CLUSTER4 2000-08-22T00:18:30 - 2019-12-31T23 4430 ___ Deniks __Speciic -]
COROTY 2006-12-27T15:12:32 - 2010-06-15723.592 Detads Soecd L)
DEMETER 2004-07-08T00:10:00 - 2009-11-24T00.00:00 Detals _Soecific g
Doublestarl 2004-01-03T07:16:00 - 2007-10-307T12:3400 __ Deals  _ Specfic
Doublkestar2 2004-09-17T0D:04:00 - 2009-12-31T23 5400 ___ Demdc Speciic =
DSCOVR 2015-02-12701.00:00 - 2017-01-03700:00:00 Denads Soeci L =
fasy 1964 AR 2270020 00 - 200D 151N A0 H0 Metain Crecde v
Selected data files
SC File name Type Range Choica
CLUSTER] clusterl bsp ORI 200008722 0018 30-2019/12/31 23 Lhange '
o Cancel

e Select Remote data (IMPEX) in the Science menu

800 3DView CDPP - Scene 1
File Media Camera Options [Eell<-0 Interoperability

Remote data (IMPEx)
Remote data (VESPA)
Models

Time Tables

Load map

Load Carrington map

Load data

Cenerate cube from scalar
Scene controls

e Select the following simulation data

_[ Console

New selected param: #
S5im Run/numoutput: sp:

v [& @ccMmc
¥ &) Earth
¥ (& Vincent_Genot_012610_1
¥ = Time series
¥ (& CLUSTER1
¥ (&5 NumberDensity
¥ (&5 Density
] rho
] rho
] rho
» ([ FlowVelocity
¥ (&5 Magnetic
¥ (&5 MagneticField
[_] IBx,By,Bz|

J .

— Parameter: MagneticField
[Bx Resource name: CCMC/BATSRUS along CLUSTER-1 trajectory in GSM
] By | Type: Vector

[] Bz Frame:IGSM”

— Formula: nu

H LB\:( Units: nT

— StartDate: 2008-10-02T04:00:00.000

g BX |StopDate: 2008-10-03T04:00:00.000

Lsy
[ Bz
[_] IBx,By,Bz|

[_] #vector Bx,By,Bz
[ Ry
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e C(lick on Add selected data to 3Dscene; a control window is opened and the
magnetic field vector is displayed along the trajectory of the S/C

File Media Camera Options 5cience Interoperability

[ Go || sep 'I'rame,.-':‘. Loop animation [l

80 Vector CLUSTER1 #Vector Bx,By,Bz

Arrows length: 34.4
]
49 0 25 50 75 100
30.96
Arrows width:

P T
9 0 10 20 30 25l
Sample density: 24.06

AEEEEEEEE R
10 1 6 1

20.62
Color min 20.6192 | Color max 34.4012 o

Animated : [¥] Display : ] Log mode: [ | 2DPlot |

CLUSTER1

Distances ( Re = Earth radius = 6371.010km )

04:00:00
04:00:00

e Now, select from AMDA the observed magnetic field vector along the trajectory of
CLUSTER1

¥ E Model data
* i @SINP
» @ armi
» [i§ @ccmc
» & @3 DVIEW
¥ E Observational data
¥ e @AMDA
¥ (& CLUSTER1
¥ (& FGM
¥ E fgm_spin
| b_gse
|| |b_gse|
. ®Bbgm |
| |b_gsm|
I Ib]
> [E‘ fgm_Swvps
> (B3 CIs-HIA
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e (lick on Add selected data to the 3Dscene

File Media Camera Options Science Interoperability

Frame: 479,

a Vector CLUSTERL b_gsm

frame/s Loop animation | ]

Arrows length:

49 0 25 50 75 100

Arrows width:

9 0 10 20 30

Sample density:
D T
10 1 6 11
26.0377 39.3458

Color min Color max

Animated : [/] Display: /] Log mode : [

Time: 2008/1 2:58:14
Frame = GSE
Center = Earth
Star 008/
Stop = 2008/10/

04:00:00
3 04:00:00

Distances ( Re = Earth radius

39.35
36.02
32.69
2936

26.04
nT

2DPlot |

CLUSTER1

i

371.010km )

e Now, it is possible to select which vector is displayed on the scene with the

Science/Scene controls menu

0(‘\(‘\

3DView CDPP - Scene 1

File Media Camera Options BEELER Interoperability

I Remote data (IMPEx)
Remote data (VESPA)
Models
Time Tables
Load map

Load Carrington map
Load data
Generate cube from scalar

Scene controls

[tep 'I'rame,‘-':’. Loop animation | ]

e O Scene science data controls
Vector CLUSTER1 #Vector Bx,By.Bz | Show Control |
Vector CLUSTERL b_gsm | Show Control |E]
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We will use the 2DPlot capability to compare simulations and observations in 2D.
e In the control box of b_gsm, click on 2DPlot

Vector CLUSTER1 b_gsm

:
)

BRI

-40
2006-10-02T04:00:00  2008-10-02T08:00:00 2008-10-02T12:00:00 2009-10-02T16:00:00 2008-10-02T20:00:00 2008-10-03T00:00:00 2008-10-03T0-
TimeUTC)

R Y2 1%, v 2l

¢ In the control box of #Vector Bx,By,Bz click on 2DPlot

Yector CLUSTER1 #Vector Bx,By,Bz

s i [ )
-25.0 \/ \r\ Vw
275 M e

-30.0

-325
2008-10-02T04:00:00 2008-10-02T0§:00:00 2008-10-02T12:00:00 2008-10-02T16:00:00 2008-10-02T20:00:00 2008-10-03T00:00:00 2008-10-03T04
Time(UTC)

Ny Z 10 21l

2.4 Select and display a parameter from a 3D Cube from LATMOS

In this use case, we select a standard parameter from a Cube provided by LATMOS and
add it to the 3D scene. A Cut on every axis, with its control box is displayed in the 3D
scene.

e With the “Manage Scene” window, create a scene with:
o Start: 2008/10/02 04:00:00
o End: 2008/10/03 04:00:00
o Spacecraft: MEX, Coordinate System: MSO

e Select the Science/Remote data (IMPEx) menu:

8006 3DView CDPP - Scene 1
File Media Camera Options EEELICE Interoperability

Remote data (IMPEx)
Remote data (VESPA)
Models

Time Tables

Load map

Load Carrington map

Load data

Generate cube from scalar
Scene controls

animation [l
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e This opens the hierarchy of IMPEx data. Select the following parameter, in a Cube
from LATMOS:

. IMPEx parameters selection - Scene 3

v (& Model data K
T @ @LATHMOS
¥ @ Mars
» (& LatHyS_Mars_14_01_13
¥ (& LatHyS_Mars_13_02_13
> = Time series
» 7 2D Display
¥ [ 3D Display
¥ [& Cube
» (i Planetary_Co2+ _/
» (i Electric
» (B Solarwind_He+
» [ﬁ Planetary_H+
¥ (& Solarwind_H+
> (5 ni I
=g
v (@ T
) Temperature
» (B3 Magnetic
» (5 Planetary_02+
» [ﬁ Planetary_O+
» [ﬁ MumberDensity

» (& velocity b
- (B T, i X
Filters
o )
Refresh Scene Center Scene
tree timerange + body spacecraft «

e Then click on add to the 3D scene. The following figure is displayed with its
control box.

10
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&

File Media Camera Options Science Interoperability

Frame: 99/500 Co| Step > ||25 |framels Loop animation [l

—— ) —————————————————————————————————

Slices positions l—5059 501
P L\J & 1 | ‘zj
0 2 @
T i A
0 2 « 3794625
D NE e T K4
] 2 P
Color values
Min 0 Max 505950146 72628761
Transparency point 7.9976
Number of slices/axis (Enter to recompute) e

XY 50 YZ 50 Xz 50

| Recompute all slices |
0 . .
Display () Grid [_J Log mode [_J & Metlc Field
) S

Borders (V] il M

Cut2D Interpolation Line
\ L Time: 2008/10/02 08:42:34 Distances ( Rm = Mars radius = 3396.190km )

Frame = MSO
Center = Mars
Start = 2008/10/02 04:00:00
Stop = 2008/10/03 04:00:00

e Now select the module of a parameter of type “vector”:

#. IMPEx parameters selection - Scene 3

¥ (& Model data
Y @ @LATMOS
¥ @ Mars
» (5 LatHys_Mars_14_01_13
¥ (& LatHyS_Mars_13_02_13
» = Time series
> 2D Display
¥ () 3D Display
v E Cube
L3 ﬁ Planetary_C0O2+
» (& Electric
» (5§ solarwind_He+
L [ﬁ Planetary_H+
¥ (& SolarWind_H+
» (B n_i
v E u
L Ux
J Uy
LUz
V(@ T

|_| Temperature

L ﬁ Magnetic e
» (i Planetary 02+ ¥
Filters
Refresh Scene Center Scene
free | timerange « body « spacecraft

11
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e Then click on add to the 3D scene. The following figure is displayed with its
control box.

File Media Camera Options Science Interoperability

Frame: 385/500

3DCube SolarWind_H+ |Ux,Uy,Uz| - U X

Slices positions

2034.422
A e

0 2 «
2 | 1 - | Y

0 2 “ 1525.816
e | © | v

0 2 @
Color values

Min 0 Max | 2034.42151 [F1017.244

Transparency point 397.41235

Number of slices/axis (Enter to recompute) 508.605

XY 50 YZ 50 Xz 50

Recompute all slices
0
Display (V] Grid [_J Log mode [ L ) Magnetic Fielgt

Borders [V] u

Time: 2008/10/02 22:27:12 Distances (Rm = Mars radius = 3396.190km )

Cut2D Interpolation Line | Frame = MSO
Center = Mars

Start = 2008/10/02 04:00:00
Stop =2008/10/03 04:00:00

e Use the cursors to change the position of cuts displayed on each axis (slices
positions), directly on the 3D scene.

e Set Max =400 and click on « Recompute all slices ». The cube values that are
greater than Max are displayed in red, and the colour bar is updated.

12
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Slices positions
2\ e e
o x @
V02 e
[ x @
X T S e
0 2 @
Color values
Min 0 Max 400
Transparency point 397.41235
Number of slices/axis (Enter to recompute)
Xy 50 Yz 50 Xz 50
| Recompute all slices |
Display (V] Grid (] Log mode [
Borders (V] u o
Cut2D Interpolation Line

400

300

200

#. 3DView CDPP - Scene 3

| File Media Camera Options Science Interoperability

Frame: 385/500

Time: 2008/10/02 22:27:12

Start = 2008/10/02 04:00:00
E =2008/10/03 04:00:00

Distances (Rm = Mars radius = 3396.190km )

e Set Min =300 and click on « Recompute all slices ». The cube values that are
lower than Min are now transparent.

3DCube SolarWind_H+ |Ux,Uy,Uz| - U
Slices positions
e
0 2 «
T e
o 2 @
R e
0 2 @
Color values
Min 300 Max 400
Transparency point 397.41235
Number of slices/axis (Enter to recompute)
Xy 50 Yz 50 Xz 50
Recompute all slices
Display V] Grid ] Log mode [
Borders [V] u
Cut2D Interpolation Line

375

350

File Media Camera Options Science Interoperability

Frame: 385/500

Magnetic(
X

Time: 2008/10/02 22:27:12

Frame = MSO
Center = Mars
Start = 2008/10/02 04:00:00
Stop =2008/10/02 04:00:00

13

frame/s Loop animation [l

Distances ( Rm = Mars radius = 3396.190km )
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e Set Transparency point = 400 and click on « Recompute all slices ». Values that
are close to Mean are transparent. For example, this value corresponding to Max,
are values in red are now transparent.

«. 3DView CDPP - Scene 3 = O X

| File Media Camera Options Science Interoperability

Frame: 385/500 <step || Go || Step> ||25 |framels Loop animation [l

Slices positions 400
a 2 @
Y R v
a 2 ) 375
X Tt 1 v
a E @
Color values
Min 300 Max 400 =
Transparency point 400
Number of slices/axis (Enter to recompute)
XY 50 YZ 50 Xz 50
Recompute all slices
3
Display (V] Grid [ Log mode [_J kst
Borders (V] u o
Time: 2008/10/02 22:27:12 Distances ( Rm = Mars radius = 3396.190km )
Cut2D J ( Interpolation Line Fram
: C

S 2 04:00:00
Stop =2008/10/03 04:00:00

2.5 Select and display a parameter from a 3D Cube from SINP

ToBeReview : KO No data

In this use case, we select a standard parameter from a Cube provided by SINP and add
it to the 3D scene. A Cut on every axis, with a control box is displayed in the 3D scene.

e Select the Science/Remote data (IMPEx) menu, to open the hierarchy of IMPEx
data. Select the following parameter, in a Cube from SINP:

14
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v E Model data
¥ b @SINP
¥ &' Earth.Magnetosphere
» [E5 On the fly model for Earth
¥ (& A2000 Run 2008-09-10 UT12
¥ 2D Display
¥ & Cube
¥ [& GSM
v E Magnetic
¥ (&5 Bx By Bz
L | Bx
| By
| Bz

e Then click on add to the 3D scene. The following figure is displayed with its
control box.

File Media Camera Options Science Interoperability

Frame: 1/500 | Go || step /s Loop animation [l

Earth

™ 3DCube SINP Cube Earth.Magnetosphere Bx By Bz

L.
&

Slices positions

&
&

Color values

Min 0.35 Max 48764.129

Transparency point  48764.129

Change number of slices per axis(Hit enter t...
XY 50 YZ 50 XZ 50

2 14:00:00 Distances ( Re = Earth raf
|  Recompute all slices |

Display : Grid : Log mode :
14:00:00 Pay @ = 9 U

3 04:00:00

2.6 Select and display a 2D Cut
e With the “Manage Scene” window, create a scene with:
o Start: 2008/10/02 04:00:00
o End: 2008/10/03 04:00:00
o Spacecraft: MEX, Coordinate System: MSO
e Select the Science/Remote data (IMPEx) menu:

8 00 3DView/IMPEx - Scene 1
File Media Camera Options < Interoperability

Remote data(IMPEx)
Models

Frame: 1/502

A ———

Time Tables
Load data
Secene controls
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e Select the following parameter, a 2D

v E Model data
¥ @ @LATMOS
¥ &) Mars

Cut from LATMOS:

» (i LatHyS_Mars_14_01_13
v (& LatHys_Mars_13_02_13

» = Time series
v 2D Display
L ﬁ Cube

v E Single surface

> ﬁ Planetary_CO2+

> ﬁ' Electric

* (i SolarWind_He+
> ﬁ Planetary_H+
v E SolarWind_H+

v (& xy
PQU
=l
r@u
'ET_\

»[@xz
=74
L ﬁ Current
> ﬁ Magnetic

Parameter: T_i

Resource name: Solar wind H+ /2D /XY
Type: Scalar

Frame: M50

» (iF Planetary_( Formula: SolarWind_H+

» ﬁ Planetary_( Units: eV
B o

Then click on add to the 3D scene. The Cut and a control box are displayed in the
3D scene.

&

File Media Camera Options Science Interoperability

Frame: 324/500 Step > ||25 |framerss Loop animation [l

Cut2D SolarWind_H+XY Temperature

Transparency

e e S
o 2 £ 100

Color values
Min 0

Transparency point

T

Appearance: | FILL v

Display:

Log mode : |_J

z

Magnetic Fidld
Time: 2008/10/02 19:31:19

Distances ( Rm = Mars radius = 3396.190km )

Frame = MSO
Center = Mars
Start = 2008/10/02 04:00:00
Stop = 2008/10/03 04:00:00

16
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e Now select the module of a “vector” parameter:

v E.‘ Model data
Y @ @LATMOS
¥ & Mars
» (5 LatHyS Mars_14_01_13
¥ (& LatHyS_Mars_13_02_13
» = Time series
v 2D Display
L4 ﬁ Cube
v E} Single surface
L4 [ﬁ Planetary_CO2 +
L4 ﬁ Electric
» [E5 Solarwind_He+
L4 [ﬁ Planetary_H+
¥ (& SolarWind_H+
v (& Xy
> [
* & 1wl
=1
. O®juxuua

L Uy
] Parameter: U
Resource name: Solar wind H+/2D/XY
| Type: Vector
» [T |Frame: MSO
> [ﬁxz Formula: SolarWind_H+
> & vz Units: km*s#-1

» (&5 Current

e Then click on add to the 3D scene. The Cut and a control box are displayed in the

&
File Media Camera Options Science Interoperability
Frame: 324/500 ["<step || o
Cut2D SolarWind_H+XY |Ux,Uy,Uz| X
872,023
Transparency
R R T
0 2 % S 100 654,692
Color values
Min 0 Max 872.922668

Transparency point ()
THo g

218.231

Appearance: | FILL v

Display: [¥) Logmode: [ ]

. =X
Magnetic Field
Time: 2008/10/02 19:31:19 Distances ( Rm = Mars radius = 3396.190km )

Frame = MSO
Center = Mars
Start = 2008/10/02 04:00:00
Stop =2008/10/03 04:00:00

17

25 |framel/s Loop animation [l
L]
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2.7 Select and display a Time Table
ToBeReview : KO la donnée n’existe pas

e C(reate a scene with MEX from 2007/07/06 00:00:00 to 2007/07/13 23:00:00.

e Select the Science/Remote data (IMPEx) menu to open the hierarchy of IMPEx
data.

e Select the following time table and add it to the 3D scene

¥ ETimetables
¥ o @AMDA
» [ EARTH
» (B SUN
» (B SOLAR_WIND
¥ (& MARS

|| conjonctions_mex-mgs_2004_0
|| conjonctions_mex-mgs_2005_0
|| conjonctions_mex-mgs_2006_0

e The trajectory is highlighted from the position of MEX, and a control box is
displayed

Line width: )

Display : [+

Time: 2007-07-06T00:00:00

Frame = MME
Center = Mars
06 00:00:00

Stop = 2007 /07/13 23:00:00

e Click on the color associated with the zone to change it. The cursor may be used
to change the depth of the highlighted zone
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e The list of Time Tables displayed in the 3D scene can be displayed via the
Science/Scene controls menu

2.8 Select and Display Time Series
e C(reate a scene with MEX from 2007/07/12 14:00:00 to 2007/07/13 04:00:00
and move the cursor to the middle
¢ In the Science/Remote data (IMPEx) menu, select a scalar parameter

v E Model data
T @ @LATMOS
¥ & Mars
¥ (& LatHyS_Mars_14_01_13
¥ = Time series
» [ Quick access to provider
» [i 3DView analysis from cube
v (& MEX
» (B Planetary_CO2+
» (& Electric
» (& SolarWind_He+
L4 ﬁ Planetary_H+
» (&5 SolarWind_H+
¥ E Magnetic
M=LE]
¥ (& TotalMagneticField
> (B MannarieEiald
» (5 18( Parameter: TotalMagneticField
. ﬁ 274 Resulurce name: Mag/MEX (0}
Type: Scalar
» (&5 90./ Frame: null
» (& Planet| Fermula: null

Units: nT
> [ Planet (0 D ate: 2007-07-01T00:00:49.000

* (5 Numb| 10 pDate: 2007-07-31T23:57.08.000
» [ velocity
> ﬁTempera(ure

» (7 2D Display

e Add it to the 3D scene. The parameter is displayed as a curve above the trajectory
of the S/C

#”. 3DView CDPP - Scene 2 - O x

File Media Camera Options Science Interoperability

Frame: 50/500 [ <step || Go || step= e/s Loop animation

Line width: O
[ T R
3 e ] E £
Line height O —
P T | CROSS_TRACK_LEFT | ¥
50 o 25 s 75 100
Caolor min, 0 Color max. 613 | 2DPlot |

Animated: (/] Display: [¥] Logmode: [ ] Body fixed: [ ]

z

-(_::; ¥

Magnetic Field

e C(lick on 2DPlot. A window is opened, with the scalar parameter displayed as one
curve.
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#. Scalar MEX 0.0 Btot

G2.5
0.0
&7 .5
&85.0
625
50.0
47 .5
45.0
425
40.0
ars
350
325
30.0
275
25.0
225
200
178
15.0
128
10.0

7h

50

25

oo

nT

Scalar MEX 0.0 Btot

2007-07-12T18:00:00

2007-07-13700:00:00
Time(UTC)

| — avG TotaMagneticField]
[ save |

e Now, select a vector, and add it to the 3D scene

e The vector time series is displayed along the S/C trajectory

v (& Model data
T @ @LATMOS
v @ Mars
7 (& LatHyS_Mars_14_01_13
¥ = Time series
» (5 Quick access to provider
» (&5 3DView analysis from cube
¥ (& MEX
* ([ Planetary_Co2+
» (&5 Electric
* (& Solarwind_He+
» (&5 Planetary_H+
» (&5 solarWind_H+
¥ (& Magnetic
v (@00
» (B TotalMagneticField
v (& MagneticField
[] IBx,By,Bz|

) #Vector Bx,By,Bz
[ Rx

2007-07-1370e:00:00 2007-07-13T12:00:00

Parameter: MagneticField
Resource name: Mag/MEX (0)
~ Type: Vector
* [ 180 Frame: null
» [ 27( Formula: null
» (B 90/ Units: nT
. ﬁ‘,lanet StartDate: 2007-07-01T00:00:49.000
StopDate: 2007-07-31T23:57:08.000

* [ Planetary_u+

» [E5 MumbharMancing
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File Media Camera Options Science Interoperability

Frame: 435/500 [ < Step | e || Step > 5 |framels Loop animation Il

L ——

Vector MEX 0.0 #Vector Bx,By,Bz X
Arrows length: Q 44354
R
92 0 25 50 75 100
3352
Arrows width: O
R T
20 0 10 20 20 <208
B e 11851
12 1 e 1
1017
Color min 1.017114  Color max. 4435402 s
Animated: (V] Display: (/] Logmode: ] | 2DPlot |
X z
¢

Magnetic Field

Time: 2007/07/13 10:51:22 Distances ( Rm = Mars radius = 3396.190km )

Frame = MSO
Center = Mars
Start = 2007/07/12 14:00:00
Stop =2007/07/13 14:00:00

e C(lick on 2DPlot. A Window containing the plot of 3 parameters x/y/z displayed
as 3 curves of different colors is displayed

#. Vector MEX 0.0 #Vector Bx,By,Bz - O X

35

30

25

20

Wector MEX 0.0 #vectar Bx By Bz
nT
o (4]

2007-07-12T18:00:00 2007-07-13T00:00:00 2007-07-13T06:00:00 2007-07-13T12:00:00

Time(UTC)

—Bx —By —Br |MagneticField||

Save |
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During animation (“Go” in the 3D scene), a vertical cursor follows, in the 2D plot,

the cursor of the 3D scene

#. Scalar MEX 0.0 Btot

Scalar MEX 0.0 Btot

625
G0.0
575
85.0
525
S0.0
47.5
45.0
42.5
40.0
375
35.0
325
30.0
275
250
225
200
17.5
150
125
100

75

50

25

oo

nT

2007-07-12T18:00:00

2007-07-13T00:00:00 2007-07-13T06:00:00 2007-07-13T12:00:00
Time(UTC)

| — AVG TotaMagneticField]

2.9

Interpolation of a physical quantity at a set of 3D points

In this example, the interpolation of a physical quantity (scalar or vector) is done with
the getDataPointValue method of LATMOS at a set of 3D points defined by the user.

With the File/Manage scene menu, create a scene with MEX from 2007-07-
12T14:00:00 to 2007-07-13T04:00:00 and move the cursor to the middle
In the Science/Remote data (IMPEx) menu, select

¥ (& Model data
v @ @LATMOS
¥ & Mars

¥ (& LatHyS_Mars_14_01_13
¥ = Time series
¥ [& Quick access to provider
» (i Planetary_CO2+
» [ ElectricField
» [ Solarwind_He+
» (5 Planetary_H+
¥ (&5 SolarWind_H+
MELY

>

rE
» [ Ma
» [ Pla
» [ Pla
» [ Ele
» [ Pla:
» [ Pla:

1

Method GetDataPointValue

Returns interpolated values of physical quantities at a set
of 3D points specified by the user.

Parameter: n_i

Resource name: Solar wind H+ /3D

Type: Scalar

Frame: MSO

Formula: SolarWind_H+

Units: cmA-3

» (5 3DView analysis from cube
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e In the panel on the right part, there is a tab containing the “Clock Angle” and the
spacecraft for which we want data. When you unselect the parameter, the tab
disappears

A Console | Density
~

Resource name

Solar wind H+3D
Parameter n_i

Plot on scene object |_ MEX "’J

Clock angle 0

e C(lick on Add selected data to 3D scene. When you unselect Animated, a curve
is displayed above the spacecraft’s trajectory, with the associated control box

File Media Camera Options Science Interoperability

Line width:
Line height

50

Color min

Animated : [¥]

1
3| @

‘UI [

"
25 50 75 100

0| Colormax.

Display: (]

Logmade: [ ]

oo g
= x

| CROSS_TRACK_LEFT | ¥

11837 | 2DPlat |

Bodyfixed: ]

X z

¥
Magnetic Field

14:00:00
00:00
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¢ Now, in the Science/Remote data (IMPEx) menu, select a vector

v E Model data
¥ @ @LATMOS
v @ Mars
v (& LatHyS_Mars_14_01_13
¥ = Time series
v E‘ Quick access to provider
> ﬁ Planetary_COZ2 +
» (5 ElectricField
* (5 solarwind_He+
> ﬁ Planetary_H+
» (5 solarwind_H+
¥ (& MagneticField

B Bx,By.Bz

> (B Planaran: 024

pMethod GetDataPointValue

. ﬁ . Returns interpolated values of physical quantities at a set
of 3D points specified by the user.

s ﬁ P| Parameter: MagneticField

[

(S ﬁ p Resource name: Mag/3D

Type: Vector
A

& 30y Frame: MSO

* (5 P Formula: nul

L4 ﬁ E Units: nT

» (5 solarwind_He+

* [ Planetary_H+

¢ In the panel on the right part, there is a tab containing the “Clock Angle” and the
spacecraft for which we want data.

e C(lick on Add selected data to 3D scene. When you unselect Animated, a set of
vectors is displayed above the spacecraft’s trajectory, with the associated control

File Media Camera Options Science Interoperability
- 4R 1| | - " >
Frame: 462/500 < Step Go Step> |25 |frame/s Loop animation [l
Vector MEX LATMOS Bx,By,Bz X
Arrows length: 8, 27327
R ]
49 0 25 50 75 100
21223
Arrows width: 9
T G e
27 o 10 20 20 16:12
Sample density: O oote

12 1 8 1 z

2013 Y

olor min 2.912576  Color max. 27.326789 I - s .

Colo o Maghetic Field R
Y

Animated : @ Display: (V] Logmode: [_| | 2DPlot J

Time: 2007/07/13 12:09:13 Distances ( Rm = Mars radius = 3396.190km )

Frame = MSO
Center = Mars
Start = 2007/07/12 14:00:00
Stop = 2007/07/13 14:00:00
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2.10 Interpolation of a physical quantity on a 2D surface

In this example, the interpolation of a physical quantity (scalar or vector) is done with
the getSurface method of FMI on a 2D surface defined by the user.

With the File/Manage scene menu, create a scene in GSE coordinates with
Themis A from 2010/11/07 18:00:00 to 2010/11/07 23:00:00 and move the
cursor to the middle.

In the Science/Remote data (IMPEx) menu, select Model data/@FMI/Earth,
then

¥ (& GUMICS_Earth_run_000161
b = Time series
¥ @ 2D Display
¥ (& Single surface
v E H+

» [ H+ number density
» ﬁ H+ velocity
v E‘ H+ total velocity

» (B H+ thermal nressira
> B H+t Method GetSurface
. ﬁTmaI m Returns interpolated values of physical quantities on a user
specified 2D surface.

» (E5 Magneti Parameter: H+ toral velocity
» (13D Display |Resource name: GUMICS_Earth_run_000161/H+_mstate

" Type: Scalar
. @3DVIEW
€0 ’ Frame: GSE
v E Observational data Formula: H+
> 5 @AMDA Units: m/s
» [ @cDAweb

In the panel on the right part, there is a tab containing the interpolation method,
the plane name, and the grid step. When you unselect the parameter, the tab
disappears
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i

b [ Console | Utot
Resource name GUMICE_Earth_run_000161/H+_mstate
Parameter H+ total velocity

Interpolation Method | NEAREST_GRID_FPOINT ']

Grid step 500 |km

Flane definition

(®) Predefined |X\‘ v

I PointMarmal
) 3 points

i) From traj

e Select 5000 for the step, plane XY and NEAREST_GRID_POINT as interpolation
method. Please note that a too small step may infer a calculate time greater than
30 seconds and generate a time out error from the FMI server. Click on Add
selected data to 3D scene

e A 2D Cutis displayed with its control box
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Frame: 1/62

Go || step ||25 |frame/s Loop animation M

THEMIS-A

Transparencies

Slices ©

e o U e oVt I e o Pl I e 1 |
o 25 50 75 100

Color values

Min 4.5

Transparency point

L Recompute colors

Time: 2010-11-07T18:00:00

Frame = GSE Display : [¥]  Log mode : [_]
Center = Earth

Start = 2010/11/07 18:00:00

Stop = 2010/11/07 23:00:00

27



3DView Tutorial 2.3

2.11 Get and Display a parameter from AMDA

In this example, the interpolation of a physical quantity (vector) along the trajectory of a
spacecraft is done. The physical quantity is uploaded with the getParameter method of

AMDA.

e With the File/Manage scene menu, create a scene in GSE coordinates with
Themis A from 2010/11/07 18:00:00 to 2010/11/07 23:00:00 and move the

cursor to the middle.

e Inthe Science/Remote data (IMPEx) menu, select

- T. @JUVII:'H
¥ (& Observational data
¥ (& @CDPP
¥ (&5 AMDA
¥ (& THEMIS
¥ & THEMIS-A
» [ Analytical Models
L4 [ﬁ Ephemeris
» [B5 EsSA
¥ (& FGM

v (&5 0.25 sec (low)

[ Io_gsel
L) b_gsm

L) Ib_gsm|
OJ 1ol
L4 Iﬁ 3 sec(spin)
» [ Private
v [E Timetables
* B @AMDA

» [ @CLWeb

Filters

Refresh Scene ‘
tree timerange «

Center
body

Scene
spacecraft

e (lick on Add selected data to 3D scene
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Arrows length: O 40,618
LT
49 0 25 50 75 100
37 B1
Arrows width: O
e I I
9 0 10 20 20 Z2ED
Sample density: — IQ‘ - B
12 1 8 1
1,585
Caolor min 1585034 | Color max 49617854 it
Animated: (] Display: (/] Logmode: [] | 2DPlot |

#”. 3DView CDPP - Scene 3 - m} X

File Media Camera Options Science Interoperability

animation

THEMISA

Distances ( Re = Earth radiu

Frame = GSE

e When you unselect Animated the physical quantity is displayed in the form of a
set of arrows along the trajectory of the spacecraft, with its associated control

box.

2.12 Display Magnetic Field Lines from a GUMICS run of FMI

In this example, the magnetic field lines are calculated with the getFieldLine method of

FMI.

e With the File/Manage scene menu, create a scene in GSE coordinates with
Themis A from 2010/03/27 00:00:00 to 2010/03/28 00:00:00 and a step of 500

seconds.

e In the Science/Remote data (IMPEx) menu, select the components of a

magnetic field

¥ (& Model data
> @ @LATMOS
> i @SINP

v @ armi

¥ & Earth
¥ (& GUMICS_Earth_run_000001

= Time series

2D Display

3D Display

¥ (&5 Field line
¥ (& GSE

» [ H+

¥ [& Magnetic field components

M Bx,By,Bz



3DView Tutorial 2.3

e A window called Bx,By,Bz is displayed in the right panel.

A Console Elx,EI].r,EL?_]

Resource name  GUMICS_Earth_run_000001/Mag

Model description GUMICS (Grand Unified Magnetosphere lonosphere Coupling simulation) is a 3-dimensional computer
simulation developed at the FMI which used to model the plasma environment of the near-Earth space. The
simulation covers most of the regime dominated by the Earth’'s magnetic field (the magnetosphere), and
some parts ofthe solar wind. The magnetospheric domain is coupled to another computer code describing

the ionosphere, which is the ionized upper atmosphere. See hitpidx.doi.orgi10.1016/].jastp.2012.03.006 for
Acknowledgment GUMICS references: hitpilgumics fmi filreferences/

Parameter : Magnetic field components
(®) Get start points from body trajectory | THEMISA v]

I ) Generate start points

Mblongitudes |6 | ¥ Mo latitudes |6 | ¥ Min. Radius 3

Select parameter to plot on lines J

Select the Get start points from body trajectory option with THEMIS-A as
spacecraft and click on Add selected data to 3Dscene. A single line,
corresponding to THEMIS-A is displayed.
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8.0.0 FLines THEMIS-A FMI Bx,By,Bz

Line width: O

o 10 20

Min footprint height (km): 0.0

Animated : [V] Display: (] Log mode : [_|

Unselect Animated option to display the set of field lines

704.21 pisplay footprints : /]

52643

352.66 52643
175,59 352.66
111

nT

Line width: ~ .U. g
0 10

Min footprint height (km):

Animated : [ | Display : (] Log mode : [ ]

704.21 pisplay footprints : [V]
52843

704.21
352.66 52843

352.66
176.89 176.80
111

nT 111

THEMIS-A

2.13 Display an Energy spectrum of LATMOS

In this example, the energy spectrum of given particle populations at given points in 3D
is displayed, using the getDataPointSpectra method of LATMOS.

With the File/Manage scene menu, create a scene in MSO coordinates with MEX
from 2010/03/27 00:00:00 to 2010/03/28 01:00:00 and a step of 7 seconds.
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¢ Inthe Science/Remote data (IMPEx) menu, select a spectrum

¥ (& Model data
¥ @ @LATMOS
¥ @ Mars
» (B LatHyS_Mars_14_01_13
» (B LatHyS_Mars_13_02_13
» (B LatHyS_Mars_18_01_13
» (B LatHyS_Mars_23_01_13
» (B LatHyS_Mars_27_01_13
» (B LatHyS_Mars_03_01_14
» (B LatHyS_Mars_09_01_14
¥ (& LatHyS_Mars_14_03_14
» = Time series
¥ 7 2D Display
» (&5 Single surface
» (i Cube
¥ (&5 Single surface spectra
A E EnergyFlux
v E lonEnergySpectra

) lonEnergySpectra

» [ 3D Display

Method GetDataPointSpectra

- ﬁ LatHyS_Mars_i getirns the energy spectra of given particle populations at

» (E5 LatHyS_Mars_ given 3D points. Getting spectra on a trajectory with step number
» (i3 LatHyS_Mars_; bigger than 200 may lead to a long lasting computation on server.

> LatHyS_Mars
ﬁ VS| ~|Parameter: lonEnergyspectra

" @ @FMI Resource name: lon_spectra
» & @IDVIEW Type: Scalar

¥ [ Observational data | Frame: M5O
> o @AMDA Formula: null

Units: m-2.s-1.sr-1.eV-1

¥ (& Timetables

e When IonEnergyspectra is selected, a dialog box is displayed in the right panel.

_‘_'_ [ Caonsole T InnEnergjrSpectra]
Resource name lon_spectra

0 Parameter lonEnergySpectra
Plot on scene object [ME}( ']
Clock angle 0

e Select MEX, and click on Add selected data to 3Dscene, to display the spectrum,
with the control box. Since there are a lot of calculations, this may take a long
time (between one and two minutes).
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e 00 3DView CDPP - Scene 1

File Media Camera Options Science Interoperability

Frame: 515 | Go || Step 'Irame_.-'s Loop animation [l

Transparency 718

TR LN LEERT:
o 25 50 75 100 Sl

o 0.84
Line height: = """ Y 23

L] 724 1448 2172 2896 3620
-2.s—1.sr—_P.'g\lur
Animated : ]  Display: ] Log mode : [¥]

11:00:00 Distances ( Rm = Mars radius

Start = 2010/0 00:00:00
Stop = 2010 01:00:00

2.14 Display the magnetic field calculated in a 3D Cube

In this example, we use the calculateCube method of SINP. This method returns the
magnetic field calculated by the Paraboloid Model, in grid points of a cube with chosen
boundaries inside the planetary magnetosphere at a given time and sampling.

e With the File/Manage scene menu, create a scene in GSM coordinates with the
Earth as central body.
¢ Inthe Science/Remote data (IMPEx) menu, select a Cube

v f—__.‘ Model data
@ @LATMOS
¥ b @SINP
» @ Mercury.Magnetosphere
¥ & Earth.Magnetosphere
v E‘ OnFly model for Earth
F = Time series
v 2D Display
v E Cube
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e The following dialog box is displayed in the right panel
Ex By Bz

Resource name OnFly model for Earth

Parameter Bx By Bz

Parameters

SWDensity 4 cm'\—3|_ plot _| |_ plot IMF _|
SWspeed 300 km/s | plot | IMF Bx -1 nT
DST -30 nT | plot | IMFBy 4 T
AL =150 nT | plot | IMF Bz 1 nT

Use dynamic values |_|

[ Add selected data to 3Dscene

e (lick on Add selected data to 3Dscene.

e

3DCube SINP Cube Earth.Magnetosphere Bx By Bz

Slices positions

.45249.
XY G 8]

YZ O %]
Xz o il 33937,
Color values
Min 0.337 Max 45249.984
22625,

Transparency point | 45249.984

Change number of slices per axis(Hit enter t...

XY 50 Y 50 XZ 50

| Recompute all slices |

Display : [/] Log mode : [_]

TOO:00:00 Distances ( Re = Earth radius = .010km )

Start = 2 f 10:00:00
Stop = 2010 27 07:00:00
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2.15 Display magnetic field lines calculated with Tsyganenko T96

In this example, we use the Tsyganenko Magnetic Field Model T96 implemented on
the 3DView server.

e With the File/Manage scene menu, create a scene in GSM coordinates with
Themis-A from 2010/03/26 00:00:00 to 2010/03/27 00:00:00 with a step of 300
seconds.

e Inthe Science/Remote data (IMPEx) menu, select

. IMPEx parameters selection - Scene 5

¥ (& Model data
> @ @LATMOS
P b @SINP
@ a@rm
¥ & @3IDVIEW
¥ ) Earth
v [E Magnetic field models
Al [E T=syganenko Magnetic Field Model T96 and IGRF 14th Generation
B = Time series
¥ (13D Display
v (& Fieldlines
v [E Observational data
» [ @coPP
v [E Timetables
> B @AMDA
» [ @CLweb

e The following dialog box is displayed in the right panel
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“Selacting 'spacecraft in 8 scens with more than 200 time steps can l2ad to an emo

Console | BxByBz

Resource name Tsyganenko Magnetic Field Model T96 and IGRF 14th Generation

Model description The external field is provided by the Tsyganenko 96 model, which includes the solar wind controlled
magnetopause region 1 and 2 Birkeland currents and the interconection of the magnetospheric and solar

wind fields atthe boundary. It is parametrically controlled by the solar wind pressure, By, Bz IMF and the DST
index. The internal field is provided by IGRF.

Acknowledgment Dr. Mikolai Tsyganenko, Institute of Physics, University of St-Petersburg, Petrodvoretz,
St-Petersburg 198504, Russian Federation

Parameter : Bx By Bz Frame: GSM
(#) Cet start points from body trajectory | THEMISA VJ

|_J) Generate start points

MNblongitudes |6 | ¥ MNb latitudes |6 | ¥ Min. Radius 1.05

| Select parameter to plot on lines |

Parameters

W pressure 3nPa | plot || plot IMF
SWSpeed 400  kmis | plot [
DST -10 nT | plot | IMF By 2nT

IMF Bz -3 nT

Use dynamicvalues || The outer boundary limit of the fracing region is setto 100 Re.
or during field line computation

Add selected data to 3Dscene

e Select the option named Get start points from body trajectory with THEMIS-A
and click on Add selected data to 3Dscene

«. 3DView CDPP - Scene 5 - O X

File Media Camera Opfions Science Interoperability

THEMISA

3 6564 5564

Line width: =T
494 494

0 10 20 B
2.3E4 F.3E9

Min. footprint height (km): 0.0
16E4 16E4
1 Save ) 4.5E0 4.5E0

nT nT
Animated: (] Display: ) 2D: [ | Logmode: [ | Displayfootprints : /]
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2.16 Display magnetic field lines calculated with Cain Crustal Model
In this example, we use the Cain Crustal Model, implemented on the 3DView server.
e With the File/Manage scene menu, create a scene in MSO coordinates with MEX
from 2010/03/26 00:00:00 to 2010/03/26 08:00:00.
e Inthe Science/Remote data (IMPEx) menu, select

v E Model data
@ @LATMOS
» @ armi
¥ @3 DVIEW
v &) Mars
¥ (&5 Cain crustal Model
» = Time series
¥ (13D Display
¥ (&% Field lines

e The following dialog box is displayed in the right panel

Console | Bx ElyElz] t

Resource name Cain crustal magnetic field model

Model description A high degree (n=80) spherical harmonic model of the martian magnetic field determined using all 1
components observed by the Mars Global Surveyor spacecraft when in Mars's shadow.

Acknowledgment Dr. Joseph Cain, Florida State University, Geophysical Fluid Dynamics Institute

Parameter : Bx By Bz Frame: 1AU_MARS

@ et start points from body trajectory | MEX q

) Generate start points

Nblongitudes |6 | ¥ Nblattudes |6 | ¥ Min. Radius| 1.0

Select parameter to plot on lines J

~Selecting 'spacecraft in a scene with maore than 200 time steps can lead to an emor during fizld line computation

Add selected data to 2Dscene J
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Select the option named Get start points from body trajectory with MEX and
click on Add selected data to 3Dscene.

File Wedia Camera Options Science Interoperability

Frame: 440/506 | = meis Loop animation [l

Field lines MEX 3DView Cain crustal magnetic field model BxBy Bz X

5207 5207
Linewidth:
2750 2.760

0 10 20 a0
2215 2215
Min. footprint height (km): 0.0
0675 0.675

(S — 0856 0558
T nT

Animated: [ | Display: ] 2D: [ ] Logmode: [¥] Displayfootprints: /]

s ( Rm = Mars radiu:

2.17 Display observational data from CDAWeb

In this example, we show how to display observational data from the CDAWeb.

e With the File/Manage scene menu, create a scene in GSE coordinates with

THEMIS-A from 2010/11/07 18:00:00 to 2010/11/07 23:00:00.
e Inthe Science/Remote data (IMPEx) menu, select

v E.‘ Model data
> i @SINP
> @ a@rmi
» & @3DVIEW
v E.‘ Observational data
> o @AMDA
v (55 @CDAWeb
¥ (£ THEMIS-A
> ﬁ Electric Fields (space)
[ [ﬁ Engineering
L4 [ﬁ Ephemeris
> ﬁ Magnetic Fields (space)
¥ (& Particles (space)
» ﬁTHEMIS—A: Solid State Telescope (S5T): Energy Flux spectrogram: Data includes: Electr
v E THEMIS-A (P5): On Board moments: Electron/lon moments density, flux, velocity, pres
|| tha_peim_data_guality
|| tha_peim_densityQ
|| tha_peim_fluxQ
|| tha_peim_mftensQ
[ | tha neim aflux0
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e Then click on Add selected data to 3D scene. Two physical quantities are

displayed with their control box.

8eno 3DView CDPP - Scene 1

File Media Camera Options Science Interoperability

Frame: 500/500 r Go 1 Step 'I'n. /s Loop animation [l

Line width:

Line height:
50

Color min 314.446  Color max 10326.2| | 2DPlot |

AVG

AVG_STDDEV window width (s)
AVG_STDDEV_MAX
AVG_STDDEV_MIN

v

36

3 1E2
Animated : (] Display: (/] Logmode: [ | Body fixed : [ | Ui

Line width: @)
3 €|’ P T
Line height:
50

Color min | 12890900( Color max 12891100( | 2DPlot |

AVG
AVG_STDDEV window width (s)
Distances ( Re = Earth radius 010km) AVG_STDDEV_MAX
AVG_STDDEV_MIN

A

36

Animated : (] Display: (/] Logmode: [ | Body fixed : [ |

2.18 Display observational data from AMDA using SAMP

With the File/Manage scene menu, create a scene in GSE coordinates with
THEMIS-A from 2010-03-27T00:00:00 to 2010-03-27T07:00:00.

In a browser, enter https://cdpp.irap.omp.eu/index.php/services/amda to start
AMDA

e Follow these steps to start a SAMP Hub and open a SAMP connexion

o Stepl

[l Workspaces Explorer [-15]
resources | operations | jobs
Filter: None v X Sortdy:| Neme | Target
33 Parameters
3 (L] AMDA DataBase
Remote DataBases : Observations

Log

U?“\QIQ6 

Click here to open
the interoperability window
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o Step?2
Open the SAMP window
' 'L IMM\! [ 4
SAMP Remote Data Base
VEXGRAZ CDAWEB THEMIS MAPSKP
=7 source = destination
o Step3
4" Interoperability 0Ol x
SAMP Remote Data Base
SAMP connection : @
Open the SAMP connection
o Step4
Failure

Cannot connect to a SAMP hub.
You can download JSAMP and start the hub with the command:

java -jar jsamp-[version-number].jar hub -profiles std,web

Or use internal hub included in tools like TOPCAT or Aladin

OK

Click on JSAMP link to download file jar.
Open the Command Prompt and launch
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java -jar jsamp-1.3.9.jar hub -profiles std,web

e Backin 3DView, select Interoperability/SAMP, and then click on Register Hub.
AMDA and 3DView are displayed in the list of connected clients.

Clients Registration
() Hub « |PublicID: hub
& - } [
#. 3DView CDPP - Scene 1 Metadata
@ AMDA .
samp.name:
Hub

samp.description text:
org.astrogrid. samp.hub HubServiceMode$351
samp.icon.url:
hitp:/M27.0.0.1:58174/export™/hub.png
author.mail:
m.btaylor@bristol.ac.uk
author.name:

Mark Taylor

Subscriptions
samp.app.ping
samp.guery.by-meta
¥-samp.query. by-meta

Unregister from Hub
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e Backin AMDA
o Open the plot Manager, drag and drop Themis-A/FGM/low/B_gse from
the Workspace Explorer

Bl Workspace Explorer .. Plot Manager ?|=l= X]
resources || operations || jobs Plot1l X[/ +
Filter: None v/ % sorsy: Target (@ Add panel ["] Extended Plot Options, Selected element options |
9 THEMIS-A | - =) (=] Panel (#0, Time Plot) ® « | Arguments a :
(] Analytical Models i =] tha_bl = f(t), Serie, Y Left 3| | Dim. 1: All v
& ) Ephemeris i
phemeris Drawing type: Serie v
HIJEsa i
SEIFGM Points per plot: 3000 v
=123 0.25 sec (low) i Y axis: Left v
b_gse
He fq || Filter NaN values
1 bx
- i
by w | Min/Max thresholds
bz hd
& b_gsm ('—""" N
o lbl = Output options ¥
{ G IS Tunac. v
FY
= log x| File output: screen ]
Time Selection ¥
— File prefix:
Interval Time Table or Catalog
One file per interval
Start Time: 2010/03/27 01:00:00.000 (3
/031 ["] Hide AMDA label on plot
Stop Time: | 2010/03/27 05:00:00.000 |[& Mepvesineme:
w|
EIELSH O 4 Jlo_jlo_fo .

« | Reguest description

Plot

Multiplot Statistics Save

&) Information

1. To plot a parameter drag it from the Parameters tree and drop onto the panel
2. Check Extended Plot Options to get control over all available plot options

o Select the period 2010/03/27 01:00:00 2010/03/27 05:00:00
o Click on Get Data to open Download data windows
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E2 pownload data HBEEHR
: Parameters Time Tables / Catalogs
Request Name: Time Format: YYYY-MM-DDThh:mm:ss.ms ¥
Parameter Name File Structure: All In One File 25
1 tha bl A = Header in a separate file O
Sampling: use first parameter as reference
Sampling (s.): 600
Scientific floating-point formatting
File Prefix:
File Format: ASCII v
Compression: tar+gzip e
Time Selection

Interval Time Table or Catalog

Start Time:  2010/03/27 01:00:00.000 (3
Stop Time: | 2010/03/27 05:00:00.000 (&

Duration: 0 4 0 0 0

Download Reset Save Send (via SAMP) to ... =
&§ Information ¥

1. To download a parameter / timeTable / catalog, drag it from the corresponding tree and drop onto the
corresponding panel. Timestamp of the archive file is UTC

2. To download data for the intervals from the TimeTable / Catalog activate the TimeTable or Catalog mode in
the Time Selection area and drag-and-drop there the TimeTable / Catalog from the corresponding tree

o In the Download window, click on Send via SAMP to 3DView

Send (via SAMP) to ... =
3DYiew CDPP - Scene 1 (cl)
-esponding tree (E AMDA (c2)

vate the Timei all clients (hub)
og from the con TESpOnUny ues

e A pop-up window is displayed by 3DView. You have to select the parameter
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“tha_bl”. And then click on “Load selected data”

#. Load science data from file X
Object | Earth |"] Local (® :
URL Load
File preview
:

=7XML VERSION="1.0"7=

=VOTABLE VERSION="1.3" XMLMSXSI="HT TRMWWW W 3. ORGEZ2001XMLS CHEMA-INSTANCE”
HKMLNS="HT TP/ IVOANET XML OTABLEN1.37

HMLMS STC="HTTPMWWW IVOA NETHMLISTCAA 30"

=RESOURCE NAME="CDPP/AMDA RESOURCE™

=TABLE MAME="CDPP/AMDA TABLE™

=DESCRIFTION=

* AMDA INFO -

AMDA_ABOUT : CREATED BY AMDA

AMDA_VERSION : 313.0

AMDA_ACKNOWLEDGEMENT : THAMK YOU FOR ACKNOWLEDGING THE USE OF AMDA 1N
FUBLICATIONS WITH WORDING LIKE "DATA AMALY SIS WAS PERFORMED WITH THE AMDA
SCIEMCE ANALYSIS SYSTEM PROVIDED BY THE CENTRE DE DOMMA®ES DE LA PHYSIQUE DES
PLASMAS (CDPP) SUPPORTED BY CNRS, CNES, OBSERVATOIRE DE PARIS AND UNIVERSITA®
DE TOULOUSE

AMDA DOI: HTTPSADOLORGH0.6096/2011

Show 25 lines

. =T Select column(s) to load:
Skip 0 lines
l Load selected data J l Close J

e Data are displayed in the 3D scene, with the associated control box.
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#”. 3DView CDPP - Scene 1

File Media Camera Options Science Interoperability

THEMISA

Arrows length: 0] 20445
R R
100 0 25 50 75 100
22738
Arrows width: O
L |
9 o 10 20 30 16.028
SLBCE S g o a1
15 1 8 i
2607
Color min. 2607241 Color max. 20444912 oy

Animated: ] Display: ] Logmode: [ | | 2DPlet |

( Re = Earth radius

2.19 Create a Time Table from the animation bar

e With the File/Manage scene menu, create a scene in GSE coordinates with
THEMIS-A from 2010/03/27 00:00:00 to 2010/03/27 07:00:00.

e Then select the following menu

File Media Camera Options EEE I Interoperability

RE R i MR R Jframe_.-‘:‘. Loop animation [l
Models
Time Tables Create from scene

Frame: 3¢

Load map Upload & Display along S/C trajectory
Load data
Scene controls

e In the animation bar, select the time with the animation button and create an
interval with the Start and Stop buttons.
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Time table generation x

Start  |No Starttime

Stop Mo Stop time

Addtime range

Start | Stop

Generate TimeTable ] [ Cancel

e C(lick on Add time range to append the selected time interval to the list.

Time table generation *

Start  |2010-03-27T01:49:10
Add time range ]

Stop |2010-03-27T04:22:30

Start | Stop
2010-03-27701:49:10 2010-03-27T04:22:30
Generate TimeTable ] [ Cancel

e Repeat this operation for several time intervals, and then click on Generate
Time Table. The Time Table will be saved in a file with the xml extension.

2.20 Access to private Time Tables from AMDA

e With the File/Manage scene menu, create a scene in GSE coordinates with
THEMIS-A from 2010-03-27T00:00:00 to 2010-03-27T07:00:00.

e Select Interoperability/AMDA login. Enter your AMDA user ID, with your
password. Select the Store in a local file option to save the ID and password.
This way, they are saved for further 3DView sessions. Then click on Apply.
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Amda

Login beigbeder
. g [¥/] store in a local file

Password

Apply | Close |

Amda login test

@ Login successfull

e The Science/Remote data (IMPEx) menu now displays the list of user owned
Time Tables in the Timetables/Private directory.

2.21 Add a Map on or above a Central Body

2.21.1 Add a predefined map

e With the File/Manage scene menu, create a scene with the EARTH as central
body, in 2014.
e Then select

File Media Camera Options RGN Interoperability

Remote data (IMPEx)
Remote data (VESPA)
Models

Time Tables

Load Carrington map

Load data

Generate cube from scalar
Scene controls

¢ The following window is displayed. Select Choose an map from those available
on server and Height
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Body: |Earth v

@ Choose a map from those available on server

| Height ¥| Heightmap

|0 Auroral images from APIS

| Load a map file (Equirectangular projection)

Altitude: 00| Em

e The Height map is displayed on the Earth

2.21.2 Add a map from APIS

The APIS auroral image database (http://apis.obspm.fr/) available through EPN-TAP
can be used to add specific maps on planets such as Jupiter or Saturn.
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¢ To be able to find available data on APIS, choose a scene 2014/01/13 16:00:00 to
2014/01/14 16:00:00 with Jupiter center.
¢ Open the Science/load map menu and select Auroral images from APIS.

Add projection map it

Body: |_Jupiter vJ

) Choose a map from those available on server oclzidedq_proc 2014/01/13 21.03

Standard colored texture

(®) Auroralimages from APIS oclzl4eaq_proc 2014/01M13 21:33

Found 4 APIS maps Show maps

) Load a map file (Equirectangular projection) ociz08edg_proc 2014/01M13 22:39

oc1z08ejg_proc 2014/01/13 23:09

Altitude: 300 km

| Add | | Close

e C(licking the add button loads the maps in the scene and show them according to
their timestamp. The image list on the right allows the user to set scene time by
clicking on the desired one.

49



3DView Tutorial 2.3

&

File Media Camera Options Science Interoperability

Frame: 140/500 [ < Step || || Step = ||25 |framers Loop animation [l
®

Transparency

O | N | N | NN [ |
0 10 20 30 40 50 60 70 80 90 100

Display (] 2D [ ] Attitude: 300.0 km

el Y

Display duration (min)

©
TR R R R B A SR S R
X 0 120 240 360 480 600 720

Time: 2014/01/13 22:40:47 Distances ( Rj = Jupiter radius = 71492.000km )

Frame =JSO

Center = Jupiter

Start = 2014/01/13 16:00:00
Stop =2014/01/14 16:00:00

With some graphic cards, at low altitudes, the aurora can be interlaced with planet
surface.

2.22 Display a cone view a target in a pop-up window

e With the File/Manage scene menu, create a scene with MEX and MSO as

coordinate system from 2010/07/15 14:00:00 to 2010/07/16 14:00:00
e Then select
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. 3DView CDPP - Scene 2

File Media Camera f0gillill Science Interoperability

Preferences

Show XYZ planes
Show distances
Show angles

Show instrument FOV
Show positions

Show ground traces

Show ground stations

Show ground labels

Show angular momentaivelocities
Show umbra/penumbra

Memory load

Select New and Select Pointing a target option with Mars,
Enter 60 / 60 degrees in X/Y full FOV Angles (deg)

Click on Add

Spacecraft | MEX 'J [ New
JY full FOV Angles (deg) 60 /|60
Direction type
[ Fixed on attitude 1.031 1.02 1997

(®) Pointing a target | Mars

Representation type
() Line (®

Conefline length

Cone ) Tetra |

View simulation window

(®) Newview

) Setviewin mainwindow | ResetView |

| Add | Close |
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e A Cone is displayed in the main window, and a new window containing a view of
Mars (60°) from MEX.

#. 3DView CDPP - Scene 3

File Media Camera Options Science Interoperability

co || step> mefs Loop animation [l

Direction: RA=115.13982 DEC=-20.12361

Distances { Rm = Mars radius

e Now, if you select Set view in main window a view of Mars (60°) from MEX in
displayed in the main window..

2.23 Display the distance between two bodies

e With the File/Manage scene menu, create a scene with MEX and MSO as
coordinate system from 2010/07/15 14:00:00 to 2010/07/16 14:00:00. Select
Phobos and Deimos as Natural bodies.

e Then select
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. 3DView CDPP - Scene 1

File Media Camera f0gillill Science Interoperability

Preferences

Show XYZ planes
Show distances
Show angles

Show instrument FOV
Show positions

Show ground traces

Show ground stations

Show ground labels

Show angular momentaivelocities
Show umbra/penumbra

Memory load

e This opens a pop-up window. Select Mars as Object#1, MEX as Object#2, and
select Draw link

#. Distance definition X
Object 1 Object 2 Unit | oK |
Mars w| |mEX | [Rm v

L J v ] = ) | Cancel |

e Alink between Mars and MEX is displayed as well as the distance.
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&
File Media Camera Options Science Interoperability

| | | [

Frame: 313/500 ‘ <Step || Go Step = ||25 |framels Loop animation [l
®

Deimos

Distance Mars - MEX - R_.M X

Display [V | Line (¥J | 2DPlot |

Time: 2010/07/16 04:59:36 Distances ( Rm = Mars radius = 3396.190km )

Frame = MSO
Center = Mars
Start = 2010/07/15 14:00:00
Stop =2010/07/16 14:00:00

Mars-MEX: 4.104 Rm

2.24 Display a ground trace

e With the File/Manage scene menu, create a scene with MEX and MSO as
coordinate system from 2010-07-15T14:00:00 to 2010-07-16T14:00:00. Select
Phobos and Deimos as Natural bodies.

e Then select
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. 3DView CDPP - Scene 1

File Media Camera gl Science Interoperability

Preferences

Show XYZ planes
Show distances
Show angles

Show instrument FOV
Show positions
Show ground traces
Show ground stations
Show ground labels
Show angular momentafvelocities
Show umbra/penumbra

Memory load

e Select an altitude constraint of 5000 km

Ground trace settings

Spacecraft | MEX

X

’)

Altitude constraint: ) Walue: 5E|EIEI|

Width: 'ZIJ
]

Ok | Cancel

km

)

e The ground trace is displayed with the chosen colour.
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o~

File Media Camera Oplions Science Interoperability

= Step || Go || Step = framel/s Loop animation | |

Ground trace MEX

Display [¥) -

Width

a 25 50 5 100

Altitude constraint E’J 5000 km

z

Distances { Rm = Mars radius =

0715 14:00:00
076 14:00:00

2.25 Display the angle between an instrument and a body

e With the File/Manage scene menu, create a scene with MEX and MSO as

coordinate system from 2010-07-15T14:00:00 to 2010-07-16T14:00:00. Select
Phobos and Deimos as Natural bodies.

e Then select
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. 3DView CDPP - Scene 1

File Media Camera (eLibLEl Science Interoperability

Preferences

Show XYZ planes
Show distances

Show positions
Show ground traces

Show ground stations

Show ground labels

Show angular momentaivelocities
Show umbra/penumbra

Memaory load

¢ Inlstdirection select Pointing to Mars and Sun as second direction

Angle definition d
Object | MEX vJ
1st direction
x 0
) Fixed ¥ 0
£ 1
(*) Painting | Mars ‘FJ
2nd direction
[Sun ‘I’J
Ok | Cancel |

e The angle between MEX, March and the Sun is displayed
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&

File Media Camera Options Science Interoperability i

Frame: 276 = Step || Go || Step: framels Loop animation | ]

Angle Mars - MEX - Sun x

Display [V] Plane (V] | 2DPlot |

Length I LI B I (] |L‘|-)| LI B | I LI B | I

] 1 50 Fil 100

Transparency N
] 25 50 Fil 100

z

Time: 2010/0716 03:12:565 Distances ( Rm = Mars radius = 3396.190km )

Frame =
Center =
Start = 201 15 14:00:00
Stop = 2010/07/16 14:00:00

Mars-MEX: 3.309 Rm

2.26 Display ground stations
e With the File/Manage scene menu, create a scene with SVOM and the EARTH as

central body from 2013/01/01 14:00:00 to 2013/01/03 14:00:00.
e Then select
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#. 3DView CDPP - Scene 2

File Media Camera faahLER Science Interoperability

Preferences

Show XYZ planes
Show distances

Show angles

Show instrument FOV
Show positions

Show ground traces
Show ground stations
Show ground labels
Show angular momentatvelocities
Show umbralpenumbra
Memory load

e Select Futuna as ground station and Display

Ground stations: | Futuna 'JI
|| Display all Generate |
@ Display | _A0S&LOS | |

Properties

Mame: | Futuna
Visibility angle: 150 | Degrees |
Cone length: D) |
Longitude: -178.1 Degrees

Latitude: -14.4 | Degrees

Color:

| Update properies |

[ Close |

e A cone associated with the Futuna ground station is displayed.
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#”. 3DView CDPP - Scene 2

File Media Camera Options Science Interoperability

r

Frame: 13/500 < Step Il Go || Step = ||25 |framels Loop animation 1l

Futuna

Time: 2013/01/01 15:09:12 Distances ( Re = Earth radius = 6378.137km )

Frame = GSE
Center = Earth
Start = 2013/01/01 14:00:00
Stop =2013/01/03 14:00:00

2.27 Display XYZ planes

e With the File/Manage scene menu, create a scene with the Sun as central body
and ECLIPJ2000 as coordinate system from 2013/01/01 14:00:00 to

2015/01/03 14:00:00. Add Venus, the Earth and Mars as Natural bodies.
e Then select
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. 3DView CDPP - Scene 3

File Media Camera fegililill Science Interoperability

Preferences

Show XYZ planes
Show distances

Show angles

Show instrument FOV
Show positions

Show ground traces
Show ground stations
Show ground labels
Show angular momentafvelocities
Show umbra/penumbra
Memory load

e Then select XY and YZ.

A | EME [
vz [l eciiptic [ [
zU IR Galactic [ | |

Display mode | LINE v |

Transparency

0 25 50 75 100

| Close |

e Both planes are displayed as grids (units=AU). The green grid is aligned on the
orbit of the planets
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. 3DView CDPP - Scene 3 - O X

File Media Camera Options Science Interoperability

Frame: 50 = Step I

n il . e I
Go Step = amels Loop animation [l

Time: 201

e With the File/Manage scene menu, create a scene with the Earth as central body
and EME as coordinate system from 2013/01/01 14:00:00 to 2013/01/02
14:00:00, then select
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. 3DView CDPP - Scene 4

File Media Camera f0gillill Science Interoperability

Preferences

Show XYZ planes
Show distances
Show angles

Show instrument FOV
Show positions

Show ground traces

Show ground stations

Show ground labels

Show angular momentaivelocities
Show umbra/penumbra

Memory load

e Select Display axes (in Center Body) and set Long & Lat to Precise

Preferences

| Scene CenterbndyT Bodies I Ground instruments ]

Pt

Center body Earth

Name [

Display axes [

Shadow cone ||

Shape (®) Planet

Long & Lat [ Precise

Size
|IIII|IIII|IIII|IIII|
0 25 50 75 100
"
., , Position:
X
Close
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e Axes, longitudes and latitudes are displayed above the Earth

. 3DView CDPP - Scene 4 — m| X L

File Media Camera Options Science Interoperability

Frame: 1/500 <Step || Go || Step> ||25 |framels Loop animation Il

o AT

as

Time: 2013/01/01 14:00:00 Distances ( Re = Earth radius = 6378.137km )

Frame = EME
Center = Earth
Start =2013/01/01 14:00:00
Stop =2013/01/02 14:00:00

2.28 Search and display data with VESPA

e With the File/Manage scene menu, create a scene with Saturn as central body,
from 2024/07/22 13:00:00 to 2024/07/29 13:00:00.
e Then select the VESPA option
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#. 3DView CDPP - Scene 5

File Media Camera Options Es«l:1«:8 Interoperability

Remote data (IMPEx)

Remuote data (VESPA)

Remote ground instrument data
Maodels

Time Tables

Load map

Show Lagrange points

Load Carrington map

Load conneci-tool map

Load data

Load ground file data

Generate cube from scalar

Generate iso surface from scene cube
Integrate values from cube in instrument boresight
Scene controls

This opens the VESPA pop-up window, with Target, StartTime and StopTime selected
from the scene.

#. Data discovery with EPN-TAP - m} XK
Target name Saturn| EJ Starttime | 2024/07/22 13:00:00 | | nb rows/page 50
Product type | All x Stop time | 2024/07/29 13:00:00 | | Selectregion | | Search | | 1= | = Mo current page
Services Type Target Time min Time max Access Format Granule uid Size (ko) Access URL Thumbnail

Click on Search
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Targetname  Saturn : Starttime

Producttype [ All

|* Stop time

2024/07/22 13:00:00

2024/07/29 13:00:00

=2

l Selectregion J

Search J

L=

- O

X

nb rows/page 50

=N

Mo current page

Services

pvol
Results: 49

abs_cs
Results: 0
spicam
Results: 0
mars_dust
Results: 0
mcd
Results: 0
ved
Results: 0
jasmin
Results: 0

mdisc
Results: 18

Type

| Target

| Time min | Time max

| Access Format

| Granule uid

| Size (ko)

| Access URL

| Thumbnail

The list of services is displayed in the left part of the window. The name of each service
is displayed with the corresponding number of results.

Click on pvol to display the results of this database.

. Data discovery with EPN-TAP

Targetname  Saturn i Starttime | 2024/07/22 13:00:00

O X

nb rows/page 50

Producttype | Al |¥| stoptime 2024/07/29 13:00-00 LJ | selectregion | | search | < > Page: 1)
Services Type | Target | Time min | Time max | Access Format | Granule uid | Size (ko) | Access URL | Thumbnail |
pvol Image/Map Saturn 2024/07/2219.. 2024/07/22 18 image/png 100669 993 hitp:/ipvolZ.eh l:
Results: 49 Image/Map Saturn 2024/07/2301... 2024/07/23 01. ?mageij:peg 100555 193 hittp:iipvol2.eh.

Image/Map Saturn 2024/07/2301... 2024/07/2301... imageijpeg 101197 63 http:fipvel2.eh
abs_cs . Image/Map Saturn 2024/07/23 03 2024/07/23 03 imagefpeg 100626 130 http:ipval2 eh
Results: 0 Image/Map Satum 2024/07/23 04... 2024/07/23 04... imageijpeg 100694 130 http:/pvol2.eh.
spicam Image/Map Saturn 2024/07/24 01... 2024/07/24 01... imageijpeg 100588 ag hitp:fipvel2.eh
Results: 0 Image/Map Saturn 2024/07/24 03, 2024/07/24 03 imagefpeg 101108 86 hitp:/ipvol2.eh
mars dust Image/Map Satum 202407124 03... image/jpeg 100665 127 hittp:/ipvol2.eh
R-‘:SUES 0 Image/Map 2024/07/24 i imageljpeg 100583 hitp:/ipvol2.eh
= Image/Map Saturn 2024/07/24 IRIELALE s i3 image/jpeg 100584 18 hittp:#ipvol2 eh

Results: 0 ||| Image/Map Saturn 2024/07/25| Downloadfie )0.. imageijpeg 100715 132 hittp:iipvol2.eh. -
. = Image/Map Saturn 2024/07/25 br—=zuvzworzool im 100649 131 hitp:fipvol2.eh
ved - Image/Map Saturn 2024/07/2502... 2024/07/25 02 imagefpeg 100648 133 hitp:/ipvol2.eh
Results: 0 Image/Map Satum 2024/07/25 02... 2024/07/2502.. image/png 100600 2912 hitp:#fpvol2.eh.
jasmin Image/Map Saturn 2024/07/2503... 2024/07/2503.. imageijpeg 100585 17 http:fipvol2.eh
Results: 0 Image/Map Saturn 2024/07/2503.. 2024/07/2503.. imageijpeg 100586 18 hitp:fipvol2.eh
mdisc Image/Map Saturn 2024/07/2503... 2024/07/2503.. image/png 100607 188 hitp:ifpvol2.eh.
Results: 18 Image/Map Satum 2024107126 02... 2024/07/26 02... imagelpng 100601 arr2 hittp:iipvol2.eh.
Image/Map Saturn 2024/07/26 03... 2024/07/26 03 imagefjpeg 100591 23 hitp:/ipvol2.eh
Image/Map Saturn 2024/07/26 03... 2024/07/26 03.. image/jpeg 100592 21 hitp:ifpvol2.eh.
Image/Map Saturn 2024/07/26 03... 2024/07/26 03.. imageijpeq 100593 22 hittp:iipvol2.eh.

Image/Map Saturmn 2024/07/26 04... 2024/07/26 04.. imageljpeg 100674 132 hitp:fipvol2.eh. 9

Image/Map Saturn 2024/07/26 04... 2024/07/26 04.. imageijpeg 100604 65 hittp:ifpvol2.eh. 1

Right-click on a line and select View file to display the image.
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s Quick Image Viewer

SATURN

25 July 2024

02:28UT

Angular Diameter 18.6”
De+23

Rhea

Rhea shadow

Rhea shadow

IR
355mm Celestron Edge HD 02280 UT

2xTelevue Powermate CMI 108 CMII 005 CMIII 278
ZWO ASI290MM 9x120s derotated
Baader IR>685nm Filter
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2.29 EISCAT Svalbard radar — Swarm conjunction in the night side

This use case is related to the Conjunction Search Tool. Its goal is i) to find favourable
conjunctions between the ESR and Swarm around magnetic midnight, ii) to exploit one
of the conjunctions found.

Note: this use case requires, at a later stage, the upload of a Swarm data file in 3D View.
The Conjunction Search Tool is accessed through the File Menu of the desktop bar.

#. 3DView CDPP desktop bar - x
Windows Help

Mew scene
Predefined scenes >

Conjunction Search Tool
Open all

Save all

Exit

Step 1: instruments and time interval selection

Instruments: LYR (Ground -> IS Radars -> EISCAT) and Swarm A (Space -> Polar -> LEO -
> Swarm) Hemisphere: HN

Time interval: 2014/01/01 00:00:00 - 2014/01/15 00:00:00 (only 2 weeks for a faster
run)
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#. Conjunction Search Tool - O X

2014/01/01 00:00:00
2014/01/15 00:00:00

Vizualisation interface type-20View
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#”. Conjunction Search Tool

J Conjunction search T Result ]’ Tutorial ]

Pick the facilities to conjugate

o) s

:][_J M wH [ sH

View ground instruments on map

Pick the time period

E] valbard 15 Radar Longyearbyen(lyr)
/] SwarmASwA)
LJ

Starttime  2014/01/01 00:00:00

Stop time | 2014/0115 EIEI:EIEI:EIEI|

Pick the region

) e s

| [ | Lock time

l_J Duration: 14 |da].r v

Yizualisation interface type-2DView J

Pick the quality factors

Minimum duration:

Max distance from
the region center:

Search Abort

|minute q |Exc:|usive q
q |Inclusive q

|km

[ Save J[ Load J[ Reset J

Note that the time interval (Start time and stop time) will automatically adjust to the
common operation time of the selected instruments. To avoid this, the “Freeze” box can

be ticked.

Step 2: conjunction region

Click the Visualization interface type-2DView button. In polar view and MLT coordinate

system, we set the region of conjunction as a circle centred on the ESR latitude (~75
MLAT) and at 0 MLT. Radius of the circle: 1000 km (for the time being, it is

recommended not to choose too small radii).
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& CST 2D View - 2017/07/11 08:51:27 - long/lat: 20.7/1.3 *
NORTH
View type lF'oIar .'J
Coord sys lMLT .'J
View limits

|Lat| min 0 ® |Lat] max 90

Mit min 0 h Mitmax 24 h

Pick predefined zone

l M

Modify/create zone

Zone type lcircle .'J

SOUTH Center

|Lat|| 75 ¢ Mit 0 h

Radius 1000 km

(o]
[=4]
fi7]

Load

l Reset J m [ Cancel J

Click OK; Then you receive the following message : Region correctly picked !
Step 3: run and results
Here we launch the run without specifying any quality criteria (not yet quite

implemented). Click the Search button. After a while (typically 20s), the CST returns 42
conjunctions in the Results tab.
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[ NON Conjunction Search Tool

[ Conjunction search T Resultw

(/] select All/None
Id | Time | Flag | Duratio... | Distanc... | Facil... | 5el... |
1 2014/01/01 20:06:59 - 2014/01/01 20... hlgh 3 ] 2 [ﬂ 'y
2 2014/01/01 21:42:00 - 2014/01/01 21... high 3 0 2 M
3 2014/01/01 23:16:59 - 2014/01/01 23... high 3 0 2
4 2014/01/02 19:44:59 - 2014/01/02 19... high “ 0 2 [ﬂ
5 2014/01/02 21:20:00 - 2014/01/02 21... high 4 0 2 W
B 2014/01/702 22:54:59 - 2014/01,02 22... hlgh ) 0 2 [ﬂ
7 2014/01/03 19:23:59 - 2014/01/03 19... high 3 0 2 W
8 2014/01/03 20:59:00 - 2014/01/03 21... high 3 0 2
9 2014/01/03 22:33:59 - 2014/01/03 22... hlgh 3 0 2 [E
10 2014/01/04 20:37:00 - 2014/01/04 20... high 3 0 2 W
11 2014/01/704 22:11:59 - 2014/01/04 22... hlgh ) 0 2 [ﬂ
12 2014/01/04 23:48:00 - 2014/01/04 23... high 3 0 2 W
13 2014/01/05 20:15:59 - 2014/01/05 20... high 3 0 2
14 2014701705 21:51:00 - 2014/01/05 21... hlgh 3 0 2 [ﬂ
15 2014/01/05 23:26:00 - 2014/01/05 23... high 3 0 2 W
16 2014/01/06 19:53:59 - 2014/01/06 19... hlgh 3 0 2 [ﬂ
17 2014/01/06 21:29:00 - 2014/01/06 21... high 3 0 2 W
18 2014/01/06 23:04:59 - 2014/01/06 23... high 3 0 2 ¥ )
19 2014/01/07 19:32:59 - 2014/01/07 19... hlgh 3 0 2 [ﬂ
20 2014/01/07 21:08:00 - 2014/01/07 21... high 3 0 2 W
21 2014701707 22:42:59 - 2014/01/07 22... hlgh 3 0 2 @
22 2014/01/08 19:10:59 - 2014/01/08 19... high 3 0 2 [ﬂ
23 2014/01/08 20:46:00 - 2014/01/08 20... high 3 0 2 W
24 2014701708 22:20:59 - 2014/01/08 22... hlgh 3 0 2 [ﬂ
25 2014/01/09 20:25:00 - 2014/01/09 20... high 3 0 2 W
26 2014/01/09 21:59:59 - 2014/01/09 22... high 3 0 2
27 2014/01/09 23:35:00 - 2014/01/09 23... high 3 0 2 [ﬂ s
28 2014/01/10 20:03:00 - 2014/01/10 20... high 3 0 2 M v
| Save Results J | Load Results J | Export TimeTable J | Interoperability J

Let us choose the conjunction on January 8, between 20:46 a 20:49 (conjunction #23).
By passing the mouse over the corresponding line, a picture of the conjunction appears.
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. Conjunction Search Tool - O X

Conjunction search | Result

] Select AlMane

Id | Time | Flag | Duration... | Distance... | Facili... | Sel...

2014/01/01 20:05:59 - 2014/01/01 20:10:00 high
2014/01/01 21:41:00 - 2014/01/01 21:45:00 high
2014/01/01 23:16:59 - 2014/01/01 23:19:59 high
2014/01/02 19:44:59 - 2014/01/02 19:48:00 high
2014/01/02 21:20:00 - 2014/01/02 21:23:59 high

QN

oL L B B
coocoo
R R3 B3R RS

A(CN[EN/EN

2014/01/02 2254
2014/01/03 19:23:
NS 201401 —0BT20:46:00/2014—01-08T20:48:59
2014101104 20.37 192

O B W R

-
=1

-
jy

2014/01/04 22:11: =TT
2014/01/04 23:47: - 1
2014/01/05 20:15: -7 1
|
1
|

O
RN

2014/01/05 21:51: 7

2014/01/05 23:26: L7 J/I
2014/01/06 19:53; s _ - -
2014/01/06 21:29: P E?' T

2014/01/06 2303
2014/01/07 19:32:
2014/01/07 21°08:
2014/01/07 22:42-
2014/01/08 19:10-
2014/01/08 20°46-
2014/01/08 22:20:
2014/01/09 20:25:
2014/01/09 21:59:
2014/01/09 23:35:
20140110 20:03:
20140110 24:37:
20140110 23:113:
2014101111 19:41;
201400111 21:17:
20140111 22.52:
20140112 19:19;
201401112 20:55:
20140112 22:30;
201401113 20:34:
20140113 22:08:
201410113 23:44;
201401114 2012 |
2014101114 21:46: |

2014101114 23:22: S : P

(RN RN
LSS wom=mm

Invelved experiment:
1. EISCAT Svalbard IS Radar Longyearbyen
2. SwarmA

HREER

Conjunction type:
HN1HNZ

K
BYE

Zone of conjunction:
null

[RNRAE)
g S )

Duration: 3.0 min

o
8

Distance from the center: 0.0 km

W W W w
EEEsusse

e
L~}
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Step 4: visualisation of the conjunction

One can then send all the necessary information (time intervals and instruments
involved in the conjunction) to 3D View by right clicking on the conjunction #23 and
choosing Plot to new scene. The option Plot to current scene uses an already existing

3DView scene.

#. Conjunction Search Tool - (] X
{ Conjunction search T Result ]
/] Select AliMone
Id | Time | Flag | Durati... | Distanc... | Facilit... | Select |
1 2014/01/01 20:06:59 - 2014/01/01 20:10:00 high 3 0 2 ] |A
2 2014/01/01 21:42:00 - 2014/01/01 21:45:00 high 3 o 2 @
3 2014/01/01 23:16:58 - 2014/01/01 23:19:59 high 3 0 2 &
4 2014/01/02 19:44:50 - 2014/01/02 19:49:00 high 4 0 2 &
5 2014/01/02 21:20:00 - 2014/01/02 21:23:59 high 4 0 2 @
6 2014/01/02 22:54:59 - 2014/01/02 22:59:00 high 4 0 2 ]
7 2014401403 19:23:59 - 2014/01/03 19:27:00 high 3 o 2 @
8 2014/01/03 20:59:00 - 2014/01/03 21:01:59 high 3 o 2 @
9 2014/01/03 22:33:58 - 2014/01/03 22:37:00 high 3 0 2 &
10 2014/01/04 20:37:00 - 2014/01/04 20:39:59 high 3 o 2 W]
11 2014/01/04 22:11:59 - 2014/01/04 22:16:00 high 4 0 2 ]
12 2014/01/04 23:48:00 - 2014/01/04 23:50:59 high 3 0 2 ]
13 2014/01/05 20:15:59 - 2014/01/05 20:18:59 high 3 o 2 @
14 2014/01/05 21:51:00 - 2014/01/05 21:54:00 high 3 0 2 &
15 2014/01/05 23:26:00 - 2014/01/05 23:28:59 high 3 0 2 W]
16 2014/01/06 19:53:59 - 2014/01/06 19:56:59 high 3 0 2 E]
17 2014/01/06 21:29:00 - 2014/01/06 21:32:00 high 3 0 2 ] v
18 2014/01/06 23:04:59 - 2014/01/06 23:07:59 high 3 o 2 @
19 2014/01/07 19:32:59 - 2014/01/07 19:36:00 high 3 1] 2 ]
20 2014/01/07 21:08:00 - 2014/01/07 21:11:00 high 3 0 2 &
21 2014/01/07 22:42:59 - 2014/01/07 22:45:59 high 3 0 2 V]
22 2014/01/08 19:10:59 - 2014/01/08 19:14:00 high 3 0 2 ]
23 201 14559 i 3 0 2
24 201 3 0 2
25 201 Download ephemeris 3 0 2 W
JE | = 3 0 2 ¥ e
27 2014/01/09 23:35:00 - 2014/01/09 23:37:59 high 3 0 2 E] |
{ Save Results J [ Load Results J { Export TimeTable J [ Interoperability J

The Manage scene of 3D View then opens. The time interval corresponding to the
conjunction #23 is prefilled; Swarm A in the Spacecraft and ESR in Ground based

facilities are selected.

|£| Manage scene — O X
Starttime | 2014/01/08 20:46 UEI‘ Coordinate system| GSE VJ Cemerl Earth ']
Stoptime  2014/01/08 20:48.59 U Step 1 seconds Stars M
J Spacecraft T Ground based facilities T Matural bodies I Small bodies ]
Available spacecraft
Spacecraft | Range | File list | Time shift{Day... | Select |
ACE 1997-08-27T00:00:00 - 2016-10-09T00:12:00 [ Detail J{ pecific _J [J |A
Akebono 2012-08-30T09:36:00 - 2017-03-31T22:56:00 [ Detail J( pecific _J LJ
Alouette1 1965-01-01T00:20:00 - 1972-09-25T00:00:00 [ Detail J( pecific _J LJ
Alouette2 1966-01-27T00:10:00 - 1975-07-31T00:00:00 [ Detail J( pecific _J LJ
AMPTE-CCE 1984-08-16T16:15:00 - 1989-07-31T23:55:00 L Detail J( pecific _J LJ
AMPTEARM 1984-09-12T00:12:00 - 1986-08-30T08:00:00 L Detail J( pecific _J LJ
ARASE Mo_data 4 Detail I pecific J LJ
Cassini 2003-08-31T23:58.:55 - 2017-08-21T23.58:52 [ Detail J( pecific _J LJ
Cassiope 2013-10-07T00:15:00 - 2017-03-28T00:00:00 [ Detail J( pecific _J LJ
CHAMP 2000-11-09T00:10:00 - 2010-10-10T00:00:00 L Detail J( pecific _J LJ
Chandra-1 1999-08-07T07:31:04 - 2016-06-13T00:00:00 [ Detail J( pecific _J LJ
CLUSTER1 2000-08-22T00:18:30 - 2019-12-31T23:44:30 [ Detail J( pecific _J LJ
CLUSTER2 2000-08-22T00:18:30 - 2019-12-31T23:44:30 [ Detail J( pecific _J LJ
CLUSTER3 2000-08-22T00:18:30 - 2019-12-31T23:44:30 [ Detail J( pecific _J LJ =
~LIRTFRA ANNANN22ITANA2-20 - 20101231722 4430 [ Mataile 1f Snarifir 1 [ .
Selected data files
sC | File name | Type | Range | Choice |
SwarmA swarma_orbitbsp ORBIT 2013/11/26 00:10:00-2017/02/27 00:00:00  __Change J
OK Cancel
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One can then visualise the conjunction in 3D:

<. 3DView CDPP - Scene 1 = o X

File Media Camera Options Science Interoperability

Time: 2014/01/08 20:46:59 Distances ( Re = Earth radiu: 71.010km )

Frame
Center = Earth

Or in 2D (Camera tab then 2DView):

. 2D Views - 2014/01/08 20:46:29 - Lat/Long: -14.5/207.8 - [m] X
File Media Camera Options Science Interoperability
Frame: 30/180 Go || Step | 25 frames/s Loop animation ]

©
NORTH SOUTH
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Step 5: exploitation of the conjunction

Let us add some data to the scene to exploit scientifically our conjunction. To the end, we
extend a little the time interval to 20:15 - 21:15 in the Manage scene window.

|£:| Manage scene — O *

(% | Coordinate system| GSE .. Center| Earth
Stop ti 2014/01/08 21:15:00 £ | Step 7 seconds Stars| Mo star v

J SpacecraﬂT Ground based facilities I Matural bodies I Small bodies ]

2014/01/08 20:15:00

Available spacecraft
Spacecraft Range File list Time shift(Day... | Select
ACE 1997-08-27T00:00:00 - 2016-10-09T00:12:00 ( details J( Specific ) ] A
Akebono 2012-08-30T09:36:00 - 2017-03-31T22:56:00 | Jetails J( Specific J J T
Alouette 1965-01-01T00:20:00 - 1972-09-25T00:00:00 ( Jetails J( Specific ) J )
Alouette2 1966-01-27T00:10:00 - 1975-07-31T00:00:00 | details I Specific J J
AMPTE-CCE 1984-08-16T16:15:00 - 1989-07-31T23:55:.00 | Details J Specific ) J
AMPTEIRM 1984-09-12T00:12:00 - 1986-08-30T08:00:00 | vetails J( Specific J J
ARASE Mo_data ( Jetails J( Specific J J
Cassini 2003-08-31T23:58:55 - 2017-09-21T23:58:52 | Jetails J( Specific J J
Cassiope 2013-10-07T00:15:00 - 2017-03-28T00:00:00 ( Jetails J( Specific J J
CHAMP 2000-11-09T00:10:00 - 2010-10-10T00:00:00 | Details J Specific J J
Chandra-1 1999-08-07T07:31:04 - 2016-06-13T00:00:00 | details J( Specific J J
CLUSTER1 2000-08-22T00:18:30 - 2019-12-31T23:44:30 | details J( Specific J J
CLUSTER2 2000-08-22T00:18:30 - 2019-12-31T23:44:30 | yetails J( Specific J J
CLUSTER3 2000-08-22T00:158:30 - 2019-12-31T23:44:30 | Jetails J( Specific J J =
TLLISTERA DONNNA_29TNN12- 20 - 2N410.12.2341T22-44-20 | Mataile 1L Cnarifir [} ¥
Selected data files
5C File name Type Range Choice
Swarma swarma_orbit bsp ORBIT 20131126 00:10:00-2017/02/27 00:00:00  |__Change |
OK | | Cancel |

We now have about 2/3 of Swarm A orbit.

. 3DView CDPP - Scene 1 - [m] X

File Media Camera Options Science Interoperability

Frame: 492/515 [ Go || step ||25 |framels Loop animation I

Time: 2014/01/08 21:12:16 Distances ( Re = Earth radius = 6371.010km )

Frame = GSE
Center = Earth
Start = 2014/01/08 20:15:00
Stop =2014/01/08 21:15:00
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To add ESR data to the view, in Science tab, one has to select Remote ground instruments
data:

«”. 3DView CDPP - Scene 1 - m} X

File Media Camera Options [E[=ELH Interoperability

Remote data (IMPEX) 25 |frame/s Loop animation [l
Remote data (VESPA)

Remote ground instrument data
Models

Time Tables

Load map

Load Carrington map

Load data

Generate cube from scalar
Scene controls

Time: 2014/01/08 21:12:16 Distances ( Re = Earth radius = 6371.010km )

Frame = GSE
Center = Earth
Start = 2014/01/08 20:15:00
Stop = 2014/01/08 21:15:00

In the @Ionotool data tree, only ISRadar should appear, as it is the only instrument
category selected in Manage scene. Let us click on it and then appears EISCAT Svalbard IS
Radar Longyearbyen, the only selected ground based instrument. Clicking on it makes 3D
View connect to the Madrigal database, which returns a file containing the available
parameters for the day. Let us choose Ne, the electron density and send Ne to the scene
by clicking on Add selected data to 3D scene.

v E‘ @lonoTool | Console
™

v (55 18Radar
¥ (& EISCAT Svalbard IS Radar Longyearbyen(lyr) New selected param: NE Electron density (Ne) NE
v (& 2014-01-08T18:01:23 ipy_60 NEloading

¥ (& 6800 GUISDAP Fitted Parameters NCAR_2014-01-08_ipy_6
|| CO lon-neutral collision frequency
L) COL Log10 (ion-neutral collision frequency)
\_J DCOL Error in Log10 (ion-neutral collision frequency)
|_J DNE Error in Electron density (Ne)
|_J DNEL Errorin Log10(Ne in m-3)
_J DPOPL Error in Log10(uncorrected electron density)
| DTE Error in Electron temperature (Te)
_J DTIErrorin lon temperature (Ti)
|_| DTR Error in Temperature ratio (Te/Ti)
| DVO Error in Line of sight ion velocity (pos = away)
|| FOF2 F2 critical freq
) HMAX_MODEL I18R-based empirical model of HMAX

W NE Electron density (Ne)
) NEL Log10(Ne in m-3)
| NEL_MODEL ISR-based empirical model of elec den

| NEL_MODELDIFF Diff measured-model log elec den *  Ground data loader
| NE_MODEL ISR-based empirical model of elec den X .
(] NE_MODELDIFF Diff measured-model elec den F2EHEE R E R G ()
) NMAX_MODEL ISR-based empirical model of NMAX v Starfing GroundData loader
< J T
Filters
Refresh Scene Center Scene
‘_ free | timerange ¥ body v instruments

l Add selected data to 3Dscene J
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We get, on the 3D view, a coloured line that represents colour-coded Ne values along the
radar beam.

¢’. 3DView CDPP - Scene 1

File Media Camera Options Science Interoperability

Frame: 492/515 [ o | Step | 25 |framels Loop animation [l

Point size: Q

eyl DRRAT [ RS DR el O o]
0 10 20 20

Color min 7.41E0  Color max 1.19E1

Time: 2014/01/08 21:12:16 Distances (Re =Earthra

Frame = GSE Animated: (V] Display: (] Logmode: (V]
Center = Earth

Start = 2014/01/08 20:15:00

Stop =2014/01/08 21:15:00

Let us now add a Swarm data file. The attached file is from the Langmuir probe on
Swarm A. We can upload it in Science and Load data
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. 3DView CDPP - Scene 1 - O X

File Media Camera Options ES[sl:le-4 Interoperability

Remote data (IMPEx) J
Remote data (VESPA)

Remote ground instrument data
Models

Time Tables

Load map

Load Carrington map

Load data

Load ground file data

Generate cube from scalar
Scene controls

frame/s Loop animation [l

Time: 2014/01/08 20:46:00 Distances ( Re = Earth radius = 6371.010km )

Frame = GSM
Center = Earth
Start = 2014/01/08 20:46:00
Stop =2014/01/08 20:48:59

We select the file format (here .cdf) and choose one of the physical parameters
contained in the file. Let us choose the electron density n.

This data file can be downloaded from:
https://nuage.irap.omp.eu/index.php/s/2LO0mv4F3nsU6bq
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. Load science data from file

Spacecraft | SwarmA v Format | CDF

A

Browse

L "

File preview

08-Jan-2014 00:00:00.197 31.110596648247903 158 11154106577527 499.03157825615506 6871.492520276768 57 9516773208412
-25.814886120179747 10.432879013191194 24 237336911050858 131.2148879852216 27 667311721633723 10.558176550864715
28.61700481013404 -131.22137765100587 175362.484375 2921.0001605780275 2854 0535140758307 2854.0535140758307
-1.8863730067346191 -1.6428362131118774 -1.6428362131118774 4194305

-25.804407678312852 10.433001145705462 24 26877853267365 -131.2161505458474 27 694364745007988 10.558250312802215
28.643150848800225 -131.2224083260955 174502.453125 2756 5367159834013 2698.8017125876995 2698 8017125876005
-1.8766520023345947 -1.6528210630053613 -1.6528210639953613 4194305

08-Jan-2014 00:00:01.197 31.17422108238975 158.111047919077 15 499.0438821599088 6871.483888289173 58.00758026148027
-25.793806540654885 10.433123832301608 24 300347301287843 131.21743020897643 27 7215337 1412628 10.558324370383758
28 66041085156468 -131.22362225710518 174625.8125 2815.1579075353993 2771.441440405439 2771.441440495430
-1.8789728879923580 -1 6365805864334 106 -1.6365805864334106 4194305

08-Jan-2014 00:00:01.696 31.20596935129315 158.1108038047334 499.0500319447918 6871.4795767700025 58.03549314000737
-25.783441662439596 10.43324612830854 24 331791777302442 -131.2187 1838373772 27 748605772839255 10.558308132321258
28.595580114194006 -131.22473080181877 175769.953125 2879.303854840656 2815.1437280253394 2815 1437280253304
-1.88542002469635 -1.6517398357301357 -1.6517308357391357 4194305

08-Jan-2014 00:00:02.197 31.23784471014742 158.110559682551 499.05621152094267 6871.475248313136 58.06351073076841
-25.772954156122758 10.4333680970058072 24 3633637384004 -131.21000067955753 27 775794605086844 10.558472377776638
28.721863397847645 -131.22586060735964 174594984375 2040 5600676274867 2003.96227601 14853 2003.9622769114853
-1.8036244240343872 -1.648711085319519 1.6487 11085319519 4194305

08-Jan-2014 00:00:00.696 31.142345318064956 158.11129450320018 499.03771541698063 6871.488217342288 57 079576440852256

) AACGMLat A
Skip rows: Select columnis) to load AACGMLoN
[ Load selected data | | Close |
Te lan |
¢ =

The electron density is added along Swarm A orbit:

. 3DView CDPP - Scene 1 - O
File Media Camera Options Science Interoperability

Frame: 492/515 Go Step ||25 |framers Loop animation [l

Line width:

Line height:

R (T -
49 = Fwo v

0 25 50 75 100

16056.5 1209540

A
AVG_STDDEV window width (s)

AVG_STDDEV_MAX 7
AVG_STDDEV_MIN v

Color min Color max

| 20PIt |

Animated: (] Display: /] Logmode: [ Bodyfixed: [ ]

Time: 2014/01/08 21:1
Animated : (V] Display: (] Logmode: [/

014/01/08 20:15:00
Stop =2014/01/08 21:15:00
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This can be viewed in 2D (Camera and 2DView):

. 2D Views - 2014/01/08 21:12:16 - Lat/Long: 0.8/170.5 - O X

File Media Camera Options Science Interoperability

Frame: 181/180 Go Step | 25 |frames/s Loop animation [

NORTH SOUTH

Step 6: generating a figure or a movie

For the need of a publication or a presentation, one may want to generate a picture or a
movie of the scene. To these ends, in the Media tab, one have the choice.

Generate movie

Movie generaticn ¢
Frame start | 1 Frame stop. 515
Frame rate: 25 Movie length: 20 s.

Cuality, | Medium ¥

File name: Browse

[ Generate J [ Cancel J

Please be aware that the movie will actually start where you are in the view. If you want
a movie from start time to end time, then you need to position the time cursor at the
beginning of the time interval or set Frame start at 1 in the Movie generation window.
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