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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

1 Enter https://3dview.cdpp.eu in a browser

COFP OﬂaDViEW @ira

o 2swophysique & planéroiogic

Features:
= Heliosphericiplanetocentricispacecrat view
Bodies lighting, maps and stars

Orbit, attitude, instrument bore sigh 3DView is a science tool that offers immediate 3D visualization of spacecraft position and attitude, planetary ephemerides, as well as scientific

= Models for bow shock, magnetopause and magnetic data (observations, simulations and models) representation. Orbits and attitudes are handled through SPICE kemels and related files from ESA
Telds . or NASA repositories.

= Van allen bets (L-Shells), South Atiantic Anomaly

= Conjunctions search between spacecraftstations 3DView was originally designed and owned by CNES. The software license is now GPLv3 (open source). The source code is available and any

= Ground-based stations and data modification must keep the initial sources in GPLv3, CDPP advises any potential user to inform the 3DView team before re-using the code.

= Image and movies generation

- Cu;552::“5“'“‘5‘5:?(;;’12?;2’:;“{2 :f‘:zi;f:ﬂ o Recent important developments include: i) the abilty to display ground-based instruments and their data when applicable in 2D; i) the search for

S e et o = conjunctions between various types of instruments. ground-based and space-bome. These two new sets of functionalities are included in 3DView

and are stil developing. They are directly accessible from the main menu (Conjunctien Search Tool).

2024/06118: V219 3DView is connected via web-services to several large databases (COPPIAMDA, NASACDAWeb, ESA/Cluster Science Archive) as well s to

EscaPADE orbits the LATMOS, FMI and SINP model databases. 3DView also enables planetary science data discovery through a dedicated EPN-TAP client, as
mprovement of the spacecraft size management wellas a connection to the APIS database. IVOA SAMP is implemented for VOtable and CDF file exchange.
Fixes on crossing detections
= Updates and ﬂ;\ggs in the Conjunction Search Tool For a detailed description of the 3DView capabilities. please read the tutorial and the user guide. Read also the paper published in Planefary and
Space Science and access supplementary information here.

2023110/16: V218
3DView runs as a JAVA webstart application; it is compatible with Windows Vista, 7, 8, 10, 11 as well as MAC OSX and LINUX
Parker field lines to all spacecraft

- gE‘ST wieb SE“rW‘E EE‘WSS‘D CD;*“""‘E[DG JAVA 8+ required. See also java3D requirements and FAQ.

= Option  scene without spacecratt atttude i ; e .

2 improvement of foctprints display in 2D/3D When using multiple screens, the 3D scene must be initialized on the main one. —_— —

- Model support for SMILE SXI (in collab. with More pictures and movie samples here

LATMOS)

Al release notes.

Table of available footprints Launch 3DView

eur(® PLANET

@v@tgl_re . i | Europlanst 2020 RI has receivad funding

from the European Union's Horizon 2020
cnes research and innovation programme under
grant agreement No 654208

disclaimer


https://3dview.cdpp.eu/
https://3dview.cdpp.eu/
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Click on, save the file as launch3dview.jnlp and run the

application

T In the desktop batogpenaedws8Ddcenéd Fi | e/ New

3DView/CDPP desktop bar

Windows Help

New
Open all
Save all
Exit

2.2 Accesdo the Need Help page

' If you encounter any issues or need assistance, click on téelpdicon next to the
O, AOT AE o $ 6 E e iomépage ahid willlopen the help page in a new
tab.
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Need Help ?

Minimum Requirements

The 1.7 version of the Java 3D APl 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 (default) 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 FAQ.

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:

T
T

T

Check the Minimum Requirements to ensure your system is compatible.

Click on the link provided in 3How to Launchd section for instructions to launch
the application, you will be redirected to theappropriate 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 formQf 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

1

In the selection dialog box, seledhe following time interval
Start time: 2008-10-02T04:00:00
Stop time:2008-10-03T04:00:00
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and the spacecraft: CLUSTERL1

800 Manage scene
Scene e ey
2008/10/02 04:00:00 | .| |
pe"od Start time DOE/1 )2 04:00:00 u Coordinate system | GSE . Center Earth v
- 2 | Stop tme 2008/10/03 04.00:00 Step 173 saconds Stars | No star _'J
] Spacecrait l Natural bodies | Search i Region
Avallable spacecraft
Spacecraft Range Fie s Time shiftiDays)  Select
ACE 1997-08-26T01:00:00 - 2015-11-22T00:12.00 Denpls Specdc - A
AMPTE/IRM 1984-09-12T00:12:00 - 1986-08-30T08.00:00 Detads Specds = T)
Cassini 2003-08-31T23:58:55 -~ 2017-09-28723°58:%2 > ¥ _Specific J
spacecraft CHAMP 2000-11-09700:10:00 « 2010«10-10T00 00:00 Deads i Scecific 4
Chandra«t B e B e o e e I o — 7 © ~ —— L %+ — -
> m;mcu 22700-18.30 - 2019-12-31723 4430 Detain secic VIR
CLUSTERZ™ P4 R S Sl g L b s LD P SRR S LA L . - S | L < S
CLUSTER3 2000-08-22T00:18:30 ~ 2019-12-31T23:44:30 safs Speciic
CLUSTERS 2000-08-22TO0.18:30 - 2019-12-31T23 44 30 - Denads —Speclic -
COROT 2006-12-27T15:12:32 - 2010-06-15723.59.28 Detads Soeci =
DEMETER 2004-07-087T00:10:00 ~ 2009-11-2470000:00 _Detads _Soecific L
Doublestarl 2004-01-037T07:16:00 ~ 2007~10-310732:34.00 Dezads Sng;"s
Doublestar2 2004-09-17TOD D400 - 2009-12-31T723 5400 - Dends Specy - -
DSCOVR 2015-02-12T01.00:00 - 2017-01-037T00.00:00 Detads pecdx L =
FASY 1906 AR 22TON0 20 00 - 201 N8 15700 A0 /D Metads Cnecdy v
Selected dara files
- File name Type Range Choice
CLUSTER] clusterl bsp ORI 2000/08/22 00 18 30-2019/12/31 23 Change '
oK Cancel
1 SelectRemote data (IMPEX) in the Science menu
800 3DView CDPP - Scene 1
File Media Camera Options [0 Interoperability
Frame: 1 Remote data (IMPEx) anima
Remote data (VESPA)
Models
Time Tables
Load map
Load Carrington map
Load data .
ﬂ $IeCt the Generate cube from scalar fOHOWIng
simulation data scene controls
v [ @ccme 4| | [ console
¥ &) Earth
¥ (& Vincent_Genot_012610_1 New selected param: #
X i Sim Run/numoutput: spi
¥ = Time series
¥ (& CLUSTER1
¥ (& NumberDensity
¥ (&5 Density
] rho
] rho
] rho
» (5 FlowVelocity
¥ (& Magnetic
¥ (&5 MagneticField
[] IBx,By,Bz|

Parameter: MagneticField

[JBx Resource name: CCMC/BATSRUS along CLUSTER-1 trajectory in GSM

] By | Type: Vector

[] Bz |Frame: G5M

— Formula: null

L 18 Units: nT

U #V¢ StartDate: 2008-10-02T04:00:00.000
U Bx StopDate: 2008-10-03T04:00:00.000

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

[_] #vector Bx,By,Bz
[ Ry
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1 Click onAdd selected data to 3Dscene; a control window is openedand the
magnetic field vector is displayed along the trajectory of the S/C

File Media Camera Options 5cience Interoperability

Frame: 479/500 [ Go |l Step 'I'rame,.-':‘. Loop animation | ]

80 Vector CLUSTER1 #Vector Bx,By,Bz

Arrows length:
49

Arrows width:
9

Sample density:
L
10 1

Color min 20.6192 | Color max 34.4012

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

CLUSTER1

2008/10/03 02:58:14 Distances { Re = Earth radius = 6371.010km )

Frame = G5E

Center = Earth

Star 2008 2 04:00:00
Stop = 2008/1 )4:00:00

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

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

File Media Camera Options Science Interoperability

Frame: 479/500 ["co || Step 'I'rame,.-':‘. Loop animation [ ]

a Vector CLUSTERL b_gsm

Arrows length: = 39.35

49 0 25 50 75 100
36.02
Arrows width:

9 20 30 32.69

Sample density:
P T 29.36

10 1 6 1

26.04
Color min 26.0377 | Color max 39.3458 nT

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

CLUSTER1

Time: 2008/10/03 02:58:14 Distances ( Re = Earth radius = 6371.010km )

Frame = GSE

Center = Earth

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

1 Now, it is possible to select which vector is displayed on the scene with the
Science/Scene controls menu

800 3DView CDPP - Scene 1
File Media Camera Options BEELTCR Interoperability

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

tep 'I'rar'ne,‘-':'. Loop animation [ ]

Load Carrington map

Load data

Generate cube from scalar
Scene controls

(3] O Scene science data controls
Vector CLUSTERL #Vector Bx.By.Bz | Show Control |
WVector CLUSTERL b_gsm | Show Control |E]

We will use the 2DPIlot capability to compare simulations and observations in 2D
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1 In the control box ofb_gsm click on2DPlot

Vector CLUSTER1 b_gsm

;

™, /\an\

-4
2008-10-02T04:00:00  2008-10-02T08:00:00 2008-10-02T12:00:00 2008-10-02T16:00:00 2008-10-02T20:00:00 2003-10-03T00:00:00 2008-10-03T0
Time(UTC)

1 In the control box of#Vector Bx,By,Bzlick on 2DPlot

Vector CLUSTER1 #Vector Bx,By,Bz

228 e, AV "
-25.0 v 153 L v
275 e

325
2008-10-02T04:00:00 2008-10-02T08:00:00 2008-10-02T12:00:00 2008-10-02T16:00:00 2008-10-02T20:00:00 2008-10-03T00:00:00 2005-10-03T04
Time(UTC)

—x—y z wyeal

2.4 Select and display a parameter from a 3D Cubmn LATMOS
In this use case, we select a standard parametéom a Cube provided by LATMOS&nd
add it to the 3D scene. A Cuin every axis with its control box is displayed in the 3D
scene.
T 7TEOE OEA O- AT ACA 3AAT Ao6: xET AT xh AOAAOA
o Start: 2008/10/02 04:00:00
o End: 2008/10/03 04:00:00
0 Spacecraft: MEX, Coordinate System: MSO
1 Select the Science/Remote datdMPEX) menu:

8006 3DView CDPP - Scene 1
File Media Camera Options EdE<N Interoperability

Remote data (IMPEx)
Remote data (VESPA)
L e ——— Models B —
Time Tables

Load map

Load Carrington map

Load data

Generate cube from scalar

Scene controls

animation [l

Frame: 1/500

10
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1 This opens the hierarchy of IMPEXx data. Select the following parameter, in a Cube

from LATMOS:

¥ (& Model data
T @ @LATMOS
¥ @ Mars
» (&5 LatHys_Mars_14_01_13
¥ (& LatHyS_Mars_13_02_13
* =} Time series
v 2D Display
v E.‘ Cube
> ﬁ Planetary_CO2+
» (B Electric
» (EF Solarwind_He+
» (&5 Planetary_H+
¥ (& SolarWind_H+
> [ﬁ n_i
»Eu
Y (@ T

¥ Temperature

» [ Magnetic

Parameter: T_|
> [ Planetary 0 Resource name: Solar wind H+/3D
» (i Planetary G Type: Scalar
» (& NumberDer Frame: MSO
» (&5 Velociy  Formula: SolarWind_H+

» [ Temperatur-
» (5 single surface

Units: eV

1 Then click on add to the 3D scenelhe following figure is displayed with its

control box.

File Media Camera Options Science Interoperability

Frame: 1/500 | Go || step ||25 |frame/s Loop animation M

3DCube SolarWind_H+ Temperature

Time: 2008/10/02 04:00:00 Distances ( Rm = Mars radius = 3389.527

Frame = MSO

T Now select

of _.a . — .

I £ OUPA OOAAOI 064
'EModeIdala

T @ @LATMOS
¥ & Mars

Slices positions.

va".

o

W
° 3794.63

Xz O
°
Color values

Min 0 Max = 5059.501 2529.75

Transparency point 7.998

Change number of slices per axis(Hit enter t... 1264.88

XY 50 Yz 50

| Recompute all slices |

Display: ¥ Grid: [ | Logmode: [ | the module
parameter

» [E5 LatHyS_Mars_14_01_13
¥ (&5 LatHyS_Mars_13_02_13

k= Time series
v 2D Display

v E Cube

» (i3] Planetary_CO2+

» (i3 Electric

» (i3] SolarWind_He +
» (i3 Planetary_H+
¥ (&5 SolarWind_H+

> (& n
vf—_’lu

) ux

LUy

| Uz
T

* ﬁ Magnetic
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1 Then click on add to the 3D scenelhe following figure is displayed with its
control box.

File Media Camera Options Science Interoperability

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

2] 3DCube SolarWind_H+ |Ux,Uy,Uz|

Slices positions 2034.42
A e e u
&

YZ
[F1525.82

|
o
oo
o

XZ‘

o

Color values

Min 0 Max 2034.422 r1017.21

Transparency point 397.412

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

XY 50 Yz 50 Xz 50

X .l | Recompute all slices |

Time: 2008/10/02 04:00:00 Distances ( Rm = Mars radius = 3389.5| e

Frame = MSO Display: 4  Grid: (]  Logmode: []
Center = Mars

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

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

0,
knmesA-

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

1 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.

File Media Camera Options Science Interoperability

Frame: 1/500 Go || Step ‘rrame,"s Loop animation [l

3DCube SolarWind_H+ |Ux,Uy,Uz|

Slices positions

|
0
[
°
|

o
Color values

Min 0

Transparency point 397.412

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

XY 50 YZ 50 Xz 50

Recompute all slices
Time: 2008/10/02 04:00:00 Distances ( Rm = Mars radius = 3389.5]

o
Display: ] Grid: [ ] Logmode : [ ] KmisA-L

Frame = MSO
Center = rs
Start = 2008/10/02 04:00:00
Stop = 2008/10/03 04:00:00
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1 Set Min = 300 and click on Kecompute all slices>. The cube values that are
lower than Min are now transparent.

File Media Camera Options Science Interoperability

Frame: 1/500 [TGo |[ step |[25 |frame/s Loop animation M

3DCube SolarWind_H+ |Ux,Uy,Uz|

Slices positions

XY

Yz

Xz

Color values

Min 300.00 Max

Transparency point 397.412

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

XY 50 YZ 50 Xz 50

% = Recompute all slices
Time: 2008/10/02 04:00:00 Distances ( Rm = Mars radius = 3389.5

", Kkm¥sA. XBDO
Display : (V] Grid : | Log mode : || 5

0/02 04:00:00
04:00:00

91 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.

Frame: 1/500 me/s Loop animation [l

3DCube SolarWind_H+ |Ux,Uy,Uz|

Slices positions

Color values

Min 300.00 Max

Transparency point 400.00

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

XY 50 YZ 50 XZ 50

Recompute all slices
Time: 2008/10/02 04:00:00 Distances ( Rm = Mars radius = 3389.5

Display: ¥/ Grid: (] Log mode: [ ]

km*s"-lnu
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2.5 Select and display a parameter from a 3D Cube from SINP

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, withcantrol box is displayed in the 3D scene.

1 Select the Science/Remote data (IMPEX) menu, tpen the hierarchy of IMPEX
data. Select the following parameter, in a Cube from SINP:

¥ (&% Model data
¥ b @SIMP
¥ &) Earth.Magnetosphere
» (B3 On the fly model for Earth
v EAEDDD Run 2008-09-10 UT12
v 2D Display
¥ & Cube
¥ (& GsM
v E Magnetic
v E Ex By Bz
L | Bx
|| By
|| Bz

1 Then click on add to the 3D scenelhe following figure is displayed with its
control box.

File Media Camera Options Science Interoperability

Frame: 1/500 | Go | Step 'h’sme.":’. Loop animation | ]

Earth

© O 1) 3DCube SINP Cube Earth.Magnetosphere Bx By Bz

.4.9E4

Slices positions

| T
[} a0
|

XZ

[ ap
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

Time: 2007/07/12 14:00:00  Distances ( Re = Earth raf
| Recompute all slices |

Display : Grid : Log mode :
14:00:00 play - 4 = log =

04:00:00
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2.6 Select and display a 2D Cut
T 7TEOE OEA O- AT AcCA 3AAT Ad x
0 Start: 2008/10/02 04:00:00
o End: 2008/10/03 04:00:00
0 Spacecraft: MEX, Coordinate System: MSO
91 Select theScience/Remote data (IMPEX) menu:

00  3DView/IMPEx - Scene 1

File Media Camera Options EdE<N Interoperability

Remote data(IMPEx)
® Models

A —————

Time Tables

Load data

Frame: 1/502

Scene controls

1 Select the following parameter, a 2D Cut from LATMOS:

v E.‘ Model data
¥ @ @LATMOS
v @ Mars
» (i LatHyS_Mars_14_01_13
¥ (& LatHys_Mars_13_02_13
¥ = Time series
v 2D Display
» (i Cube
v E.‘ Single surface
- ﬁ Planetary_CO2+
» (& Electric
> ﬁ SolarWind_He +
s ﬁ Planetary_H+
¥ (& SolarWind_H+
v (@ xy
r@En

» (il
U
v ET_\
»[Exz
. é%;zem ::;:musésmzﬁie: Solar wind H+/2D/XY
. * (5 Magnetic R(ap:nesﬁlsg
ﬂ Then C“Ck on add » (&5 Planetary_( Formula: Solarwind_H+ to the 3D SceneThe Cut

> ﬁ Planetary._( Units: eV
==

and a control box
scene.

Transparencies

Slices O

Color values

Min 0

Transparency point 26.5

[ Recompute colors |

Display: (¥ Logmode: [ ]

Time: 2007-07-12T14:00:00  Distances ( Rm = Mars radius = 3389.527km )

Frame = MME

Center =

Start = 20! /12 14:00:00
Stop = 2007/07/13 04:00:00

15

~ are displayed in the 3D
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T .17 x OAT AAO OEA iphrsketerA T £ A OOAAODT 006

v E Model data
¥ @ @LATMOS
v @ Mars
» (B LatHyS_Mars_14_01_13
¥ (55 LatHyS_Mars_13_02_13
* = Time series
v 2D Display
» (B Cube
¥ (& Single surface
» ([iF Planetary_CO2+
L4 ﬁ Electric
» (& SolarWind_He+
» ([iF Planetary_H+
¥ (& SolarWind_H+
v (@ xy
> (@i
> (5 1w
=10
 Wjuxuyuz |

U
0w Parameter: U
Resource name: Solar wind H+ /2D/XY
| Type: Vector
» BT | Frame: MsO
> (@ xz Formula: SolarWind_H+
» Bz Units: km*sA-1

L4 [ﬁ Current

1 Then click onadd to the 3D scendhe Cut and a control box are displayed in the
3D scene.

Transparencies A

Slices O T

Color values

Min 244 .4 Max

Transparency point

( Recompute colors

Display: ¥/ Log mode: [ |

ime: 2007-07-12T14:00:00 Distances ( Rm = Mars radius = 3389.527km )

Frame = MME
Center = Mars
Start = 2007/07/12 14:00:00
Stop = 2007/07/13 04:00:00

16
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2.7 Select and display a Time Table

T
T

Create a scene with MEX from 20007-06T00:00:00 to 2007-07-13T23:00:00.
Select theScience/Remote data (IMPEX) mento open the hierarchy of IMPEX
data.

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

¥ (&3 Timetables
¥ & @AMDA
» (5 EARTH
* (&5 SuN
» (5 SOLAR_WIND
¥ (& MARS
[] conjonctions_mex-mgs_2004_0
|| conjonctions_mex-mgs_2005_0
[_] conjonctions_mex-mgs_2006_0

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

displayed

Line width: i

Display : V]

Time: 2007-07-06T00:00:00 Distances { Rm = Mars radius = 3389.527km )

6 00:00:00
23:00:00

Click on the color associated with the zone to change it. The cursor may be used
to change the depth of the highlighted zone

The list of Time Tables displayed in the 3D scene can be displayed via the
Science/Scene controls menu
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2.8 Select and Display Tim®eries
1 Create a scene with MEX from 200@7-12T14:00:00 to 2007-07-13T04:00:00
and move the cursor to the middle
1 Inthe Science/Remoteadata (IMPEX) menu, seleca scalar parameter

¥ (& Model data
T @ @LATMOS
¥ @ Mars
¥ (& LatHyS_Mars_14_01_13
¥ = Time series
» (B3 Quick access to provider
»> ﬁ 3DView analysis from cube
(& MEX
L4 ﬁ Planetary_CO2+
> ﬁ Electric
» (&5 solarWind_He+
» [ Planetary_H+
» (i solarwind_H+
¥ (& Magnetic
v [ 0.0

¥ (& TotalMagneticField

» (i MaonaticEiald
» (&5 18¢ Parameter: TotalMagneticField
> @ 271 Resource name: Mag/MEX (0)
Type: Scalar
» [ 90| Frame: null
» (& Planet| Fermula: null

Units: nT
> (8 Planet ¢ hate: 2007-07-01700:00:49.000

» (B Numb| StopDate: 2007-07-31T23:57:08.000
> (& velocity
L4 ﬁTempera[ure

»> 2D Display

1 Add it to the 3D scene. The parameter is displayed asarve above the trajectory
of the S/C

Line width:

Line height:

I I LT) I I | ToP =
50| 25 50 75 100 l-

Color min 0 Color max 67.9 | 2DFPlot

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

1 Click on2DPIlot. A window is opened,with the scalar parameter displayed as one
curve.

18
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Scalar MEX 0.0 |Bx,By,Bz|

50,0
57,5
55,0
52,5
50,0
47,5
45,0
42,5
40,0
37,5
35,0
32,5
30,0
27,5
25,0
23,5
20,0
17,5
15,0
125
10,0

75

50

25

Tn

14:00 1500 16:00 17:00 1a:00 1%:00  20:00 2100 2200 23:00 a0 01:00 az:00 0300 04:00
Time(UTC)

[—Scalar MEX 0.0 [Bx By,B2||

1 Now, select a vectorand add it to the 3D scene

¥ [& Model data
¥ @ @LATMOS
v @ Mars
¥ (& LatHyS_Mars_14_01_13
¥ = Time series
» (&5 Quick access to provider
» (5 3DView analysis from cube
v (& MEX
* [ Planetary_CO2+
» (&5 Electric
» (&5 solarWind_He+
» [ Planetary_H+
» (&5 solarwind_H+
¥ (& Magnetic
T[Eo.0
» (5 TotalMagneticField
v (& MagneticField
(] |Bx.By,Bz|

'Vector Bx,By,Bz
Ry

[|Parameter: MagneticField
Resource name: Mag/MEX (0)
Type: Vector

» [ 18¢ Frame: null

» [ 27( Formula: null

» [ s0 Units: nT
» (& Planet StartDate: 2007-07-01T00:00:49.000
StopDate: 2007-07-31T23:57:08.000
» (i Planetary-o+
» [ NumharPancing

1 The vector time series is displayed along the S/C trajectory
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Arrows length:
85

Arrows width:
26

Sample density:
P
13 1

Color min 1.5328  Color max 67.9663 nt

Animated : (V] Display: (Y] Logmode : [ | | 2DPlot |

1 Click on2DPlot. A Window containing the plot of 3 parameters x/y/z displayed
as 3 curves of different colors is displayed

VYector MEX 0.0 #Vector Bx,By,Bz

14:00 15:00 16:00 17:00 1&:00 19:00 20:00 21:00 22:00 23:00 ng:0a 01:00 0z2:00 03:00 04:00
Time{dTC)

K —y —Z

-_)

9 $O00ET ¢ ATEIAGEIT 0" 106 E
the cursor of the 3D scene

OEA o$ OAAI AQh
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FlLA.A Scalar MEX 0.0 |Bx,By,Bz|
Scalar MEX 0.0 |Bx,By,Bz|

£0,0
575
55,0
525
50,0
47,5
45,0
42,5
40,0
75
35,0
325
30,0
75
25,0
225
20,0
17,5
15,0
125
10,0

7.5

5,0

25

Th

14:00 15:00 1600 17:00 1&:00 19:00 20:00 21:00 2200 23:00 on:an

Time(UTC)

| — Scalar MEX 0.0 |Bx, By Bz

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

In this example, the interpolation of a physicatjuantity (scalar or vector) is done with
the getDataPointValue method of LATMO& a set of 3D points defined by the user

1 With the File/Manage scene menu, create a scene with MEX from 20007-
12T14:00:00 to 2007-07-13T04:00:00 and move the cursor to the middle
1 Inthe Science/Remote data (IMPEX) menu, select

¥ [ Model data
T @ @LATMOS
¥ &) Mars
¥ (& LatHyS_Mars_14_01_13
¥ = Time series
¥ (& Quick access to provider
» (&5 Planetary_CO2+
» (5 ElectricField
» (&5 SolarWind_He+
» [ Planetary_H+
(55 SolarWind_H+
ML
r
r & Method GetDataPointValue
Returns interpolated values of physical quantities at a set
> [ Ma of 3D points specified by the user.
L4 ﬁ' Plai Parameter: n_i
» [E3 plaj Resource name: Solar wind H+ /3D
> [ Ele Type: Scalar
Frame: MSO
» [ Plat Formula: Solarwind_H+
» (&5 Pla: Units: cma-3
» (i 30View analysis from cube

T IntheDAT Al 11T OEA OECEO PAOOh OEAOA EO A Of
spacecraft for which we want data. When you unselect the parameter, the tab
disappears
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Console | Density

Resource name solar wind H+ /3D

Parameter n_i

Plot on trajectory of scene body | MEX 'J
Clock angle 0

Add selected data to 3Dscene

I Click onAdd selected data to 3D scene. When you unselecnimated , a curve o
EO AEOPI AUAA AAT OA OEA OPAAAAOAAEOGO OOAEA

File Media Camera Options Science Interoperability

/s Loop animation [l

Scalar MEX LATMOS Density

Line width: O 11 38
T &0 00 g 00 00 g 00 00 ]
3 o 10 w0 i
Line height: = —
jrooaguovepoooopuovoy (frel v e
S0 g 5 so 75 1m0
Color min 0 Color max 11.383 | 2DPlot | S

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

Time: 200 f12 19:40:01 Distances ( Rm = Mars radius 9.52

14:00:00
04:00:00

1 Now, in theScience/Remote data (IMPEX) menu, select a vector

v (& Model data
¥ @ @LATMOS
¥ @ Mars
7 (&5 LatHys_Mars_14_01_13
¥ = Time series
v E‘ Quick access to provider

» (5 Planetary_CO2+

» (B ElectricField

» (&5 Solarwind_He+

» (5 Planetary_H+

* &5 solarwind_H+

v B MagneticField
¥ [ Planeran 024
=L Method GetDataPointValue

Returns interpolated values of physical quantities at a set
ﬁ Eof3D points specified by the user.

» (&5 P parameter: MagneticField
» (§5j A Resource name: Mag/3D
ey
> (& P Formula: nul
» (5 E Units: nT
» (5 solarwind_He+
> ﬁ Planetary_H+

-
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T)1 OEA PATAI 11 OEA OECEO PAOOh OEAOA EO
spacecraft for which we want data.

1 Click onAdd selected data to 3D scene. When you unselectAnimated , a set of
OAAOI 0O EO AEODPI AUAA AAT OA OEA OPAAAAOA AEC
box

File Media Camera Options Science Interoperability

Frame: 203/500 " Go || step 'fran‘ue,«'s Loop animation [l

8 0 C Vector MEX LATMOS Bx,By,Bz

Arrows length:
49

Arrows width:
9

Sample density:
P
10 1

5.98

291
Color min 2.9051  Color max 27.1975 nt

Animated : (/] Display: ] Logmede: [ | | 2DPlot |

/12 19:40:01 Distances { Rm = Mars radius = 33

4:00:00
4:00:00

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 getSurfacemethod of FMI on a 2D surface defined by the user.
1 With the File/Manage scene menu, create a scene in GSE coordinates with
Themis A from 201011-07T18:00:00 to 2010-11-07T23:00:00 and move the
cursor to the middle.

1 Inthe Science/Remote data (IMPEx) menu,selectModeldata/@FMI/Earth,
then

¥ (& GUMICS_Earth_run_000161
» = Time series
v 2D Display
¥ (& Single surface
v E.‘ H+

» (B H+ number density
L4 ﬁ H+ velocity
v E.‘ H+ total velocity

» [ H+ thermal nressurs
» B H+t Method GetSurface
. ﬁTolaI m Returns interpolated values of physical quantities on a user
specified 2D surface.
* [E5 Magneti Parameter: H+ total velocity
» 3D Display |Resource name: GUMICS_Earth_run_000161/H+_mstate

. Type: Scalar

» @3DVIEW

“.@ - Frame: GSE

¥ &5 Observational data Formula: H+
> @ @AMDA Units: m/s
» (i @CDAWeb
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1 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

Console | Utot

Resource name GUMICS_Earth_run_000161/H+_mstate

Parameter H+ total velocity

Interpolation Method \ NEAREST_GRID_POINT 'J

Plane |xy |¥
Grid step 5000 km

L Add selected data to 3Dscene

1 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 &dd
selected data to 3D scene

1 A 2D Cut is 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
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2.11 Get and Display a parameter from AMDA

In this example, the interpolation of a physical quantity (vectorjalong the trajectory of a
spacecraftis done The physical quantity is uploadedvith the getParametermethod of

AMDA

1 With the File/Manage scene menu, create a scene in GSE coordinates with
Themis A from 201011-07T18:00:00 to 2010-11-07T23:00:00 and move the
cursor to the middle.

1 Inthe Science/Remote data (IMPEX) menu, select

v E Model data

@sl...

- @ armi
» & @3 DVIEW
v E Observational data
¥ & @AMDA
¥ (&5 THEMIS-A

L [ET ephemeris
» (B EsA
¥ [ FGM

v E.L spin

I Click onAdd selected data to 3D scene

Frame: 1/62

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

Frame = GSE

Center = Earth

Start = 2010/11/07 18:00:00
Stop = 2010/11/07 23:00:00

[ Go || swep 'I'rame,.-'s Loop animation [l

THEMIS-4

Arrows length :

0 25 50 75 100

Arrows width :

0 10 20 30

Sample density :
1
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1 When you unselectAnimated the physical quantity is displayed in the form of a

set of arrows along the trajectory of the spacecraft, with iteassociated control
box.

2.12 Display Magnetic feld Lines from a GUMICS run of FMI

In this example, themagneticfield lines are calculated with thegetFieldLinemethod of
FMI.

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

Themis A from 201603-27T00:00:00 to 2010-03-28T00:00:00 and a step of 500
seconds.

1 In the Science/Remote data (IMPExX) menu, select the components of a
magnetic field

¥ (& Model data
> @ @WLATMOS
P b @SINP
v @ armi
¥ &) Earth
A\ E‘ GUMICS_Earth_run_000001
= Time series
» 7 2D Display
¥ 13D Display
v (&2 Field line
¥ (& GSE
> [ H+
¥ (& Magnetic field components

@ BxByBz

1 A window calledBx,By,Bzis displayed in the right panel.

Console | Bx,By,Bz ]

Resource name GUMICS_Earth_run_000001/Mag

Parameter Magnetic field comp...

(®) Get start points from body trajectory |THEIUII5—A ‘FJ

(_) Generate start points

Nb longitudes |6 v Nb latitudes |E. v Radius 3

Step size 0.4 radius Max steps 200 radius

*Selecting "spacecraft’ in a scene with maore than 200 time steps can lead to an error
during field line computation

l Add selected data to 3Dscene J

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

Line width: =", ..-.. L, 704.21 pisplay footprints : [/

o 10 20 30 52643

704.21
. . . 352.66 52843
Min footprint height (km): 0.0 352 66
176.69 .
176.89
1.11
nT

Animated : V] Display: [f] Log mode : []

111

1 UnselectAnimated option to display the set of field lines

Line width: s 704.21 pisplay footprints : (V]
52843

704.21

352.66 52843

Min footprint height (km): . 352.66
Laciid 176.89

Animated : [ | Display: (] Log mode: [ ] ar 11 = 111

2.13 Display an Energy spectrum bATMOS

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

1 With the File/Manage scene menu, create a scene in MSO coordinates with MEX
from 2010-03-27T00:00:00 to 2010-03-28T01:00:00 and a step o seconds.
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1 Inthe Science/Remote data (IMPEx) menu, selecta 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
> ﬁSingIe surface
» (i Cube
v & Single surface spectra
v (& EnergyFlux
v E lonEnergySpectra

) lonEnergySpectra

> P 30 Dpy s GetDataPoinpect
ethod GetDataPointSpectra
> (& LatHys Mars_ Returns the energy spectra of given particle populations at
> (5 LatHyS_Mars_ given 3D points. Getting spectra on a trajectory with step number
» (B3 LatHyS_Mars_; bigger than 200 may lead to a long lasting computation on server.

» (B3 LatHyS_Mars_

Parameter: lonEnergySpectra

" @ @M Resource name: lon_spectra
> &7 @3DVIEW Type: Scalar
¥ (& Observational data Frame:l MSOH
Formula: nu
Ly =
. @AMDA Units: m-2.s-1.sr-1.eV-1
7 (& Timetables

1 WhenlonEnergyspectra is selected, a dialog box is displayed in the right panel.

Console | EnergySpectra 1
Resource name lon_spectra
Parameter lonEnergySpectra
Plot on trajectory of scene body [ME}( | V]
Clock angle 0
[ Add selected data to 3Dscene J

1 Select MEX, and click oAdd 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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e00

3DView CDPP - Scene 1

File Media Camera Options S5cience Interoperability

Frame: 515/515

Transparency

Line height:

o 724 1448 2172 2836

Animated : [¥]  Display: ] Log mode : [¥]

Time: 2010/03/27 01:00:00 Distances { Rm = Mars radius

| 00:00
Stop = 20 1:00:00

5 |frame/s Loop animation | |

7la
4.01
0.84
-2.33

-2.s—l.sr—_f.'g\1f

2.14 Displaythe magnetic field calculated in a 3D Cube

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

1 With the File/Manage scene menu, create a scene in GSM coordinates with the

Earth as central body.

1 Inthe Science/Remote data (IMPEX) menu, select a Cube

v f—__l‘ Model data
@ @LATMOS
¥ i @SINP

» & Mercury.Magnetosphere
¥ &} Earth.Magnetosphere
¥ (& OnFly model for Earth
=% Time series

¥

2D Display

% Ex By Bz

1 The following dialog box is displayed in the right panel
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Bx By B2

Resource name OnFly model for Earth

Parameter Ex By Bz

Parameters

SwDensity 4 cm’\—3|. plot || plot IMF |
SWspeed 300 |km/s | plot | IMF Bx -1 nT
DST =30 nT [ plot | IMF By 4 nT
AL -150 nT | plot | IMFBz 1 nT

Use dynamic values ||

[ Add selected data to 3Dscene J

i Click onAdd selected data to 3Dscene.

3DCube SINP Cube Earth.Magnetosphere Bx By Bz

Slices positions

.45249.
XY Q (8]

Yz O &
Xz © ] 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 YZ 50 XZ 50

| Recompute all slices |

Display : ] Log mode @ ||

T00:00:00 es ( Re = Earth radius 371.010km )
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2.15 Display magnetic field lines calculated with Tsyganenk@t

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

1 With the File/Manage scene menu, create a scene in GSM coordinates with
Themis-A from 2010-03-26T00:00:00 to 2010-03-27T00:00:00 with a step of
300 seconds.

1 Inthe Science/Remote data (IMPEX) menu, select

¥ ﬁ Model data
* @ @LATMOS
> i @SINP
> @ armi
» (B @ccmc
v, @3 DVIEW
¥ &) Earth.Magnetosphere
¥ ﬁ Tsyganenko Magnetic Field Model T96 and IGRF
k= Time series
¥ () 3D Display
A [E Field lines

1 The following dialog box is displayed in the right panel

Console | Bx By Bz]

Resource name  Tsyganenko Magnetic Field Model T96 and IG...

Parameter Bx By Bz

(®) Get start points from body trajectory [THEMIS—A ,‘l'}

() Generate start points

Nb longitudes |6 | ¥| Nb latitudes |6 | ¥| Radius 1.05

|| Step size daptative

Parameters
[ d

SW pressure 3 'nPa l plot J l plot IMF J

SW VGSEx 400 km/s | plot
DST -10 |nT plot | IMF By 2T

IMF Bz -3 nT

Use dynamic values [_|

*Selecting ‘spacecraft’ in a scene with more than 200 time steps can lead to an error
during field line computation

l Add selected data to 3Dscene J
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1 Select the option namedGet start points from body trajectory  with THEMIS-A
and click onAdd selected data to 3Dscene

800 3DView CDPP - Scene 1
File Media Camera Options Science Interoperability

Frame: 1/500 frame/s Loop animation [l

" THEMIS-A

Line width: |U| g B.6E* Display feotprints : [V

0 10 20 30 4.9E4 6.EE4

3.3E4 4 9E4
Min footprint height (km): 0.0 S
LA 1.6E4

Animated : (V] Display : /] Log mode: [ | 3E0 3E0

Time: 2010/03/26 00:00:00 Distances ( Re = Earth radius = 6371.010km )

Frame = GSE

Center = Earth

Start = 201 26 00:00:00
Stop = 2010/ 27 00:00:00
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2.16 Display magnetic field lines calculated with Cain Crustal Model
In this example, we use th&€ain Crustal Model, implemented on the 3DView server.
1 With the File/Manage scene menu, create a scene iMSOcoordinates with MEX
from 2010-03-26T00:00:00 to 2010-03-26T08:00:00.
1 Inthe Science/Remote data (IMPEX) menu, select

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

1 The following dialog box is displayed in the right panel

[ Console | Bx By Bz

Resource name  Cain crustal Model

Parameter Ex By Bz
(®) Get start points from body trajectory | MEX v

(_J) Generate start points

Nb longitudes |6 | ¥[ Nb latitudes |6 |¥| Radius  1.05

Step size Line length 125 R

1 Select the option namedGet start points from body trajectory  with MEX and
click on Add selected data to 3Dscene.

8 00 3DView CDPP - Scene 1
File Media Camera Options Science Interoperability

Frame: 1/506 | Go || step ||25 |frame/s Loop animation Il
———————————————————————————————————————————————————————————————————————

L Width: = S

Min footprint height (km):

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

Time: 2010/03/26 00:00:00 Distances ( Rm = Mars radius = 3389.527km )

Frame = M
Center = M
Start = 2010/03/26 00:00:00
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File Media Camera Options Science Interoperability

Frame: 1/506 | Go || Step 'Ir.ime.-‘s Loop animation | ]

8 0C FLines 3DView Bx By Bz

Line width: [ [ [ | e
2354.93
1564.99

Min footprint height (km): 0.0
784.99

Display : [¥] Logmode : ] 0

3/26 00:00:00 Distances { Rm = Mars radiu

00:00:00
08:00:00

1 Select the option namedGenerate start points and click onAdd selected data
to 3Dscene.

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

1 With the File/Manage scene menu, create a scene irGSEcoordinates with
THEMISA from 2010-11-07T18:00:00 to 2010-11-07T23:00:00.
1 In the Science/Remote data (IMPEx) menu, select

v E.‘ Model data
» b @SINP
> @ armi
> o @3DVIEW
¥ (& Observational data
> o @AMDA
¥ & @CDAWeb
v (55 THEMIS-A
» (E5 Electric Fields (space)
L [ﬁ Engineering
L4 [ﬁ Ephemeris
» ﬁ Magnetic Fields (space)
¥ (& Particles (space)
» ﬁTHEMIS—A' Solid State Telescope (55T): 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_ptotQ
|| tha_peim_fluxQ
|| tha_peim_mftensQ
|| tha neim aflux0
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1 Then click on Add selected data to 3D scene. Two physical quantities are
displayed with their control box.

800 3DView CDPP - Scene 1
File Media Camera Options Science Interoperability

Frame: 500/500 r Go 1 Step 'I'r'a.me.-'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 36
AVG_STDDEV_MIN

v
3.1E2
Animated : (] Display: (] Logmode: [ |  Body fixed : [ | Ui

Line width:

Line height:
50

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

AVG z
AVG_STDDEV P window width (s)

Distances ( Re = Earth radius 371.010km) AVG_STDDEV_MAX 36

AVG_STDDEV_MIN

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

v
Uknl.3E9

2.18 Display observational data from AMDA using SAMP

1 With the File/Manage scene menu, create a scene irGSEcoordinates with
THEMISA from 2010-03-27T00:00:00 to 2010-03-27T07:00:00.

In a browser, enterhttp://amda.cdpp.eu to start AMDA

Follow these steps to start a SAMP Hub and open a SAsdRnexion

1
il

o Stepl

[l Workspace Explorer [-1o]

resources | o perations | jobs
Filter. None v X SortBy:| Neme = Target
323 Parameters

4 (L] AMDA DataBase

4 (L) Remote DataBases : Observations

v?ﬂ\gﬂgéf

Click here to open
the interoperability window
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o Step?2
Open the SAMP window
I 'L IMWV [ 14
SAMP Remote Data Base
VENGRAZ CDAWEB THEMIS MAPSKP
=3 source =3 destination
o Step3
47 Interoperability =i
SAMP Remote Data Base
SAMP connection : &5
Open the SAMP connection
o Step4d
Click here to start a SAMP HUB
Failure *

You can use Java WebStart to start a JSAMP hub by just clicking here: start hub
Or use internal hub included in tools like TOPCAT or Aladin

@ Cannot connect to a SAMP hub.

OK

1 Back n 3DView, selectinteroperability/ SAMP, and thenclick on Register Hub.
AMDA and 3DView are displayed in the list of connected clients.
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800 3DView Samp Client Monitor
Clients Registration

(®) Hub o |Public ID: hub

S AMDA ’

. 3DView CDPP - Scene 1

FLAS Jr

Metadata

samp.name:
Hub
samp.description.text:
org.astrogrid.samp.hub.HubServiceMode$35 1
samp.icon.url:
http://127.0.0.1:59454 fexport/1/hub.png
author.mail:

m.b.taylor@bristol.ac.uk

s

P

Subscriptions

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

L

Unregister from Hub

1 Back inAMDA

o Open the plot Manager, drag and drop Themi8/FGM/low/B_gse from

the Workspace Explorer
Select the period 201603-27T01:00:00 2010-03-27T05:00:00
SelectVOTable as file format and click onDownload
In the Download window, click onSend via SAMP to 3DView

1 A Download pop-up window is displayed by 3DView. You have to select the

spacecraft on which trajectory the exchanged data will be displayed.

8.0

) No spacecraft found for data.

Select a spacecraft to add data.

[THEI".-'IIS—A T]

| Cancel |

1 Data are displayed in the 3D scene, with the associated control box.
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8 00 3DView CDPP - Scene 1

File Media Camera Options Science Interoperability

Frame: 57 /504 | Go || step ‘I'rame,‘-‘s. Loop animation [l

Arrows length:

Vi i
49 0 25 s0 75 100

22.84
Arrows width: O
P T g
9 0 10 20 30 ez
Sample density: e ‘k‘)‘ - 966
10 1 6 11
T3.38
Color min 3.3757  Color max 29.3304 n

Animated : [_] Display: (/] Log mode: [] | 2DPlot |

Distances ( Re = Earth radius = 6371.010km )

):00:00
7:00:00

2.19 Create a Timd@ able from the animation bar

1 With the File/Manage scene menu, create a scene irGSEcoordinates with
THEMISA from 2010-03-27T00:00:00 to 2010-03-27T07:00:00.

1 Then select the following menu

File Media Camera Options EEECE Interoperability

Frame: 347/50° Remote data (IMPEx)
Models
— e Tahles
Load map
Load data

Scene controls

Jframe,.-‘s Loop animation [l

Create from scene
Upload & Display along 5/C trajectory

I In the animation bar, select the timewith the animation button and create an
interval with the Start and Stopbuttons.

Frame: 60/505 ["Go || sep 'rrame;s Loop animation [l

(2] Time table generation

Start -03-
L |2010-03-27T00:30:50 Add time range

Stop  |2010-03-27T00:49:10

Start

| Generate TimeTable | | Cancel |
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1 Click on Add time range to append the selected time interval to the list.

Start -03- 30
| |2010-03-27T00:30:50 ( Add time range |

| Stop |2010-03-27T00:49:10

Start Stop
2010-03-27T00:30:50 2010-03-27T00:49:10

| Generate TimeTable | | Cancel |

1 Repeat this operation for several time intervals, and then click oiGenerate
Time Table . The Time Table will be saved in a file with theml extension.

2.20 Access to private Time Tables from AMDA

1 With the File/Manage scene menu, create a scene irGSEcoordinates with
THEMISA from 2010-03-27T00:00:00 to 2010-03-27T07:00:00.

91 Select Interoperability /AMDA login. Enter your AMDA user ID, with your
password. Select theStore in a local file option to save the ID and password.
This way, they are saved for further 3DView session$hen click onApply .

Amda
Login gangloff

(] store in a local file
Password

| Apply | | Close |

O Amda login test

@ Login successfull

1 The Science/ Remote data (IMPEx) menu now displays the list of user owned
Time Tables in theTimetables/Privatedirectory.
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2.21 Add a Map on or above a Central Body

2.21.1 Add a predefined map

1 With the File/Manage scene menu, create a scenavith the EARTH as central
body, in 2014.

9 Then select

File Media Camera Options [dyl<-N Interoperability

Remote data (IMPEx)
Remote data (VESPA)
Models

Time Tables

Load Carrington map

Load data

Generate cube from scalar
Scene controls

1 The following window is displayed SelectChoose an map from those available
on server and Height

~Yalla Add projection map

Body: | Earth v

(®) Choose a map from those available on server

Height v Height map

() Load a map file (Equirectangular projection)

| Browse |

Altitude: 0.0 km

| Add | | Cancel |

1 TheHeightmap is displayed on the Earth
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2.21.2 Add a map from APIS

The APIS auroral image database (http://apis.obspm.fr/) available through EPYAP
can be used to add specific maps on planets such as Jupiter or Saturn.

1 To be able to find available data on APIS, choose a scene 2014/01/13 19:00:00 to
2014/01/14 01:00:00 with Jupiter center.

1 Open the Science/load map menu and select Auroral images from APIS.

Body: |Jupiter [ ] Auroral images from APIS

(_J) Choose a map from those available on server £
oclzl4ed4qg_proc 2014/01/13 21:03

Standard colored texture

() Auroral images from APIS :
oclzl4eaq_proc 2014/01/13 21:33
Found 4 APIS maps

(®) Load a map file (Eqguirectangular projection)
oclz08edq_proc 2014/01/13 22:39

URL

Local (@) | Browse | ;s
— oc1z08ejq_proc 2014/01/13 23:09

Altitude:

71 Clicking the add button loads themaps in the scene and show them according to
their timestamp. The image list on the right in Figure 7 allows the user to set scene
time by clicking on the desired one.

With some graphic cards, at low altitudes, the aurora can be interlaced with planet
surface.
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2.22 Displaya cone viewa target in a popup window

1 With the File/Manage scene menu, create a scenenvith MEX and MSO as
coordinate system from 201007-15T14:00:00 to 2010-07-16T14:00:00

1 Then select
File Media Camera (sl il Science Interoperability

XYZ Planes
Distance between two objects >
Instrument angle >

View instrument direction
Positions
View ground trace

View ground stations

View ground labels

View Angular momenta,/Velocities
Toggle objects

Preferences

1 SelectPointing a target option with Mars, New View in View Simulation window
and an angle of 60.0 degrees.

800 Instrument View
Spacecraft: | MEX v || Z1-axis v
Direction type

I_) Fixed on attitude
Cone/line length

o

(® Pointing a target | Mars ‘FJ

Representation type

i) Draw a line

. Cone/line color: |
(#) Draw a cone

Angle (degrees): | 60.0
() Set view gie ideg

View simulation window

[+] New View View name: Zl-axis

L oK | | Cancel |

1 A Cone is displayed in the main window, and a new window containing a view of
Mars (60°) from MEX.
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Frame: 205/504 | Go || Step ||25 |frame/s Loop animation Il
{ ]

Z1-axis - Target fixed Mars - Fov: 60.00

Direction: RA=96.36108 DEC=37.00432

Time: 2010-07-15T23:44:48 Distances ( Rm = Mars radius = 3389.527km)

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

1 Now, if you selectset viewand an angle of 60.0° in thénstrument viewwindow, a

view of Mars (60°) from MEX in displayed in the main window..

2.23 Display the distance between two bodies

T

With the File/Manage scene menu, create a scenewith MEX and MSO as
coordinate system from 201007-15T14:00:00 to 2010-07-16T14:00:00. Select
Phobosand Deimosas Natural bodies.

Then select

File Media Camera 8/« Science Interoperability

XYZ Planes

Distance between two objects
Instrument angle

View instrument direction
Positions

Frame: 5

View ground trace

View ground stations

View ground labels

View Angular momenta/Velocities
Toggle objects

Preferences
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1 This opens a popup window. Select Mars as Object#1, MEX as Object#2, and
selectDraw link

8 00 Distance definition
Object 1 Object 2 Draw link | oK |
| Mars | | MEX v v

| Cancel |

1 Alink between Mars and MEX is displayed as well as the distance.

Dieimos

Time: 2010-07-16T14:00:00 Distances { Rm = Mars radius = 3389.527km )

Frame = M50

Center = Mars - 2 .
Start = 2010/07/15 14:00:00  Mars-MEX: 3.058 Rm
Stop = 2010/07/16 14:00:00

2.24 Display a ground trace

1 With the File/Manage scene menu, create a scenewith MEX and MSO as

coordinate system from 201007-15T14:00:00 to 2010-07-16T14:00:00. Select
Phobosand Deimosas Natural bodies.

1 Then select
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File Media Camera gelsdialitl Science Interoperability

XYZ Planes

Distance between two objects >
Instrument angle >
View instrument direction

Positions
View ground trace
View ground stations
View ground labels
View Angular momenta/Velocities
Toggle objects

Preferences

i Select an altitude constraint of 5000 km

- NaNa Ground trace settings

Spacecraft: | MEX YJ

Altitude constraint: W Value: 35000 km

width: © | | | |
1 2 3 4 5
Ok [ | Cancel

1 The ground trace is displayed with the chosen colour.

Time: 2010-07-16T14:00:00  Distances ( Rm = Mars radius = 3389.527km )

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

Mars-MEX: 3.058 Rm
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2.25 Display the angle between an instrument and a body

1 With the File/Manage scene menu, create a scenenvith MEX and MSO as
coordinate system from 2010607-15T14:00:00 to 2010-07-16T14:00:00. Select
Phobosand Deimosas Natural bodies.

9 Then select

File Media Camera galidils]¢@ Science Interoperability

Frame: 5 XYZ Planes

Distance between two objects
Instrument angle

View instrument direction Display
Positions

View ground trace

View ground stations

View ground labels

View Angular momenta /Velocities
Toggle objects

Preferences

1 Select X=1 Y=0 Z=8unas second direction and yellow as colour

e 00 Angle definition

Object: | MEX v

1st direction Znd direction
X 1
¥ 0 Sun T]
Z 0

LiﬂElEﬂch: |||||(_|;:||||
Line colaor:

[ 0K | [ Cancel |

1 The angle between MEX and the Sun is displayed in yellow
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Deainos

Time: 2010-07-15T14:00:00 Distances { Rm = Mars radius

Frame = M50
Center = Mars
Start = 2010/ 15 14:00:00
Stop = 2010/07/16 14:00:00

Mars-MEX: 3.866 Rm

2.26 Display ground stations
1 With the File/Manage scene menu, create a scenwith SVOM and the EARTH as
central body from 2013-01-01T14:00:00 to 2013-01-03T14:00:00.
1 Then select

File Media Camera (a[\l{GIHN Science Interoperability

XYZ Planes

Distance between two objects
Instrument angle

View instrument direction
Positions

View ground trace
View ground stations
View ground labels
View Angular momenta,/Velocities
Toggle objects

Preferences

Frame:

1._

1 SelectFutunaas ground station andDisplay
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800 Cround stations setting

Ground stations: | Futuna M|

|| Display all Generate
] Dpisplay | ADS & LOS |

Properties
Name: Futuna
Visibility angle: 150 | Degrees
Cone length: =)
Longitude: 178.1 Degrees
Latitude: -14.4 Degrees

Color:

| Update properties |

| Close |

1 A cone associated with the Futuna ground station is displayed.

Futuna

ime: 2013-01-01T14:00:00 Distances ( Re = Earth radius = 6371.010km )

Frame = GSE

Center = Earth

Start = 2013/01/01 14:00:00
Stop = 2013/01/03 14:00:00
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2.27 Display XYZ planes

1 With the File/Manage scene menu, create a scen&ith the Sun as central body
and ECLIPJ2000 as coordinate system from 204B-01T14:00:00 to 201501-
03T14:00:00. Add Venus, the Earth and Mars as Natural bodies.

1 Then select

File Media Camera Eoa0 k8 Science Interoperability

Frame:

Distance between two objects
Instrument angle >
View instrument direction

Positions

1._

1 Then selectXY with white colour and YZ.
80O C X¥Z Planes

EME [ | UNE v

ecoe U [
Galactic || |

| oK | | Cancel |

1 Both planes are displayed as grids (units=AU). The white grid is aligned on the
orbit of the planets

ime: 2013-01-01T14:00:00 Distances ( ua = astronomical unit = 149597870.691km )

Frar CLIPJ2000

Center = 5un

Start = 20 114:00:00
Stop = 2015/01/03 14:00:00
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1 With the File/Manage scene menu, create a scene with the Earth as central body
and EME as coordinate system from 20181-01T14:00:00 to 2013-01-
02T14:00:00, then select

File Media Camera [(SiGIiEN Science Interoperability

Frame XYZ Planes
° Distance between two objects >
P ——
Instrument angle >
View instrument direction

Positions

View ground trace

View ground stations

View ground labels

View Angular momenta,/Velocities
Toggle objects

Preferences

1 SelectDisplay axegin Center Body)and setLong & Lat to Precise

8.0, Preferences
Scene

Display axes: || Ticks number ~()
Ambiant light: O

Trajectories

Display: |Progressive ¥ Thickness: LT) Voo
1

5
Bodies
Body names: [f] Spacecraft sizes: ,.H‘,...L.TT]...“...,| Reset |
Natural bodies sizes: ,.H,....,....w..” Reset |

Center body

Body shape: (®) Planet

Shadow cone: [_| O

Body size: T
Display axes: [V] ) D 25 50 75 100

Long & Lat: |Precise | ¥

| Close |

1 Axes, longitudes and latitudes are displayed above the Earth

ime: 2013-01-01T14:00:00 Distances ( Re = Earth radius = 6371.010km )

Start = 2013/01/01 14:00:00
Stop = 2013/01/02 14:00:00
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2.28 Search and display data around a Titan-By with VESPA

For this use case, we us&DView and another tool called TopCatto display data
searched by 3DView among VESPA services.

We want to search for data provided by VESPA around a Titan flyby by the CASSINI
spacecraft described below (source PDS)

Titan Flyby T-117: Measuring Titan's
Atmosphere

Titan Flyby at a
Glance
Date
Feb. 16, 2016
Altitude

This is Cassini's 118th fiyby of Titan and the third of eleven
633 miles (1,012 km)

planned far 2016. This encounter will increase the inclination
of Cassini's orhit from 16 degrees to 20.6 degrees. The
highest priority stience is a grazing atmospheric oceultation
observed by Radio Science Subsystern (RSS), which will
profile the thermal structure of the atrmosphere, with ingress
and egress lalitudes of ~75 and ~30MN degrees. The
occultation is followed by a short-duration high northern-
latitude egress-only bistatic scattering with graund track likely

Speed frel. to Tian)
20,132 mph (5.9 kmisec)

Details

+ Flyby FAQ

+ Titan Image Gallery

crossing small lakes, covering the region from about (80N, + Browse or Search the
1908 to about (70N, 240%) degrees, and capturing o 1] . Latest Raw Images

- q i This natural color image shows
near-grazing scattering angle decreasing from about 8010 75 Titan's upper atmosphors - an 1§ Saturn's Moons
UEgREs: active place whare methane

molecules are being braken apart

On approach, the Composite Infrared Spectrometer (CIRS) by solar ultraviclet light and the
will vigw the sub-Saturn hemisphere of Titan, the Vigible and  bypradurts combine to farm

compounds like ethane and

Infrared Mapping Spectrometer (/IMS) will do two mapping ey

observations and the Imaging Science Subsystern (155) will

search for clouds across Titan's Fensal-Aztlan region + More Titan Information
Sowrces:

s Cassini Science Team. MASA Jet Propuision Laboratons

o Cassind Saturn Tour Dates

» Cassiniimaging Central Laboratory for Qbservations (CICLOPS), " Looking Ahead: Rev? 32
J3n 22- Feb 7 20{8

1 With the File/Manage scene menu, create a scene with Titan as central body
CASSINI as spacecradind TIIS as coordinate system from 203-02-16T721:00:00
to 2016-02-17T03:00:00. Then selectthe VESPA option

File Media Camera Options BN Interoperability

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

Load data

Generate cube from scalar
Scene controls

This opens the VESPA pepp window, with Target, StartTime and StopTimeselected
from the scene.

8eno Data discovery with EPN-TAP
Targef | Trtar| lJ Start ime  2016/02/16 21:00:00 ... nb rows/page = 50
Product Type | All ¥| “Stop time 2016/02/17 03:00:00 .. Select region Search 1< [ > No current page
Services Type Target Time min Time max Access Format Granule uid Size (ko) Access URL Thumbnail

1 http://www.star.bris.ac.uk/~mbt/topcat/
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Then launch the animation and stopt at about 23:16, andclick on the Select Region
button to add a new search keyword.

800, . s D213, discoNery with FRNCTAR —
Target Startime 2016/02/16 21:00:00 | .| nb rows/page 50
Product Type | Al is] swptme 2016/02/1703:00:00 [..| ([ Selectregion |) | Search | Cic ) <)l > (= No current page
Services | Type Target | Time min | Time max | Access Format | Granule uid | Size (ko) | Access URL | Th

The following pop-up window is opened

©n00  Regionselect- 2016/02/16 23:46:15 - Lat/Long: -47.3/129.6

Then select a region

Region select - 2016/02/16 23:46:15 - Lat/Long: -71.5/109

__ Selection complete

o Selected range: [24.48;-7.2] to [108.96;-71.49]

(o ) (S

To increase the number of possible responseshange the Start Date to 2010-02-
16T21:00:00 and click on Search
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The list of services is displayed in the left part of the window. The name of each service
is displayed with the corresponding number ofesults.

0o Data discovery with EPN-TAP
Target  Titan m Start time  2010/02/16 21:00:00 || .. | nb rows/page 50
Product Type | All 1¥) stop ume 2016/02/17 03.00:00 || | Select region Search 1< [> ] No current page.
Services Type Target Time min Time max | Access Format | Granule uid | size (ko) Access URL | Thumbnail
> .

\\\\\

(V—/mﬁ—;\ ‘
ll:l::jﬁ

e

‘‘‘‘‘‘

Click ontitan to display the results of this database.

Diala deicmiry with EFN-TAF

8 nn
Tasget  Toan :J St s 1010018 21009 il P (g 50
Product Type |41 18| seep wme | 2016/02/17 030000 || .. | Sedect region | Seamh | L= | >l = Page: 1/1
Services Type Targer Tisse min Time max st Foamat Crade uad Saze oo Access UkL Thaimb radd
v i —
Prosfile Tiean 200202719 1. ZO1ZMO2/19 1 apphcationfi-wed. TOS_RSIE L3l .. 143 g e -Z- 5 pcp—up
— displayed
when mouse is
&35 T30E_Lad 1 a3 g fvoparts- .. | on thumbnail

FO12/M0E10 1 sextjplain

Prodis Tian 2002002119 1

nian
Besule 56

o

00000000 (00005 B000 100000015
1]

Fintie 1 ZOUEAOER L. EOIEMEII0 1 wMakipliin 04BN LAAD .. B4} g voparive... | Eid
e
400
g
1
00
0 I
] 1 2 3
By

Launch TopCat. This will automatically start the SAMP HUB hosted by TopCRight

click on a raw displays several options depending on the data format.
Selectsend via SAMP to topcathis option is available for data of mime type equal to

application/x -votable+xml only.
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800 Data discovery with EPN-TAP.

Target Titan : Start time 2010/02/16 21:00:00 D nb rows/page 50
Product Type | All v| Stop time |2016/02/17 03:00:00 | ... | [ Select region | | search | S0 || g | ey Page: 1/2

| Thumbnail

| Target | Time min | Time max | Access Format | Granule uid | size (ko) | Access URL

Services

apis
Results: 0
bdip

Titan 2 2/19 1... 2012 ... application/x-vot... 7 s I
Results: 0 Open in 3DScene

exoplanet send via SAMP to >
Results: 0 Download file

iks
Results: 0 -
planets | | profile Titan 2012/02/19 1... 2012/02/19 1... text/plain 655 252E_Ls31_.. 143 http:/ fvoparis-... § v
Results: 0
titan (l
Results: 56
m4ast
Resuilts: 0 B
basecom Profile Titan 2012/02/19 1... 2012/02/19 1... text/plain 705_253E_Ls31_... 143 http:/ /voparis-... %
Results: 0

I

Profile

tnosarecool
Results: 0
radiojove
Results: 0
vvex
Results: 0 -
hfclar L ]

Profile Titan 2012/02/19 L... 2012/02/19 l... text/plain 705_253E_Ls31_.. 143 hup:/ /voparis-...

¥

The table is loaded by TopCatand visible in the Table List after a few seconds.

Open the
The Table sent by 3DView plane plotting window
to display the
contents of the table

806 T

el EluElez] Wlledo] ¥@X &~ oe
W rCurrent Table Properties {
[ Label: 70S_253E_Ls31_2012_02_19_profg_C2H6.txt

Location: 3DView:http://voparis-srv-paris.obspm.fr/titan/to_vot_titan.py?fileu
Name: http://voparis-srv-paris.obspm.fr/titan/to_vot_titan.py?fileuri=http:/

Rows: 43
Columns: 6
. Sort Order: 47 | :
Row Subset: ‘__All_:\
Activation Action: (no action) W Broadcast Row
rSAMP

t= T 1 | Messages: O Clients: @ &0 ﬂ

Selecttemperature on X-axis andaltitude on Y-axis.
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L L TP .1 . | S ——

B B[Fe[$e &N [@[x]

500

400

altiude | km
nd
2

200

100

140 145 150 155 160 165 170
IIII'HI;GI'M 1K

aw

REARY e

Table: | 1:705_253E Ls31_2012_02_19_profg C2HG.txt 3 |
X Tremperature BJ00]
Em—— Z
Position: | Count: 43 / 43 |

B 7| colae
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2.29 EISCAT Svalbard radaBwarm conjunction in thenight side

This use case is related to th€onjunction Search Tool. Its goal i9 to find favourable
conjunctions between the ESR and Swarm around magneticdnight, 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 Searcfiool is accessed through the File Menu of the desktop bar.

3DView CDPP desktop bar

25N Windows Help

New scene

Conjunction Search Tool

Open all
Sawve all
Exit

Step 1: instruments and time interval selection

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

Time intervat 2014/01/01 00:00:00 - 2014/01/15 00:00:00 (only 2 weeks for a faster
run)

. Conjunction Search Tool - O X

j Conjunction search | Result |

Pick the facilities to conjugate

@ iCAT Bvalbard I3 Radar Longyearbyen || . |

o] Swarma [~ HN [IHs
LJ (=

Pick the time period
Starttime | 2014/01/01 00:00:00 [ | L Freeze

Stop time  2014/01/15 00:00:00 | - | Duration. ' 14 | day ./

Pick the region

l Vizualisation interface type-2DView J

Pick the guality factors

Minimurm duration: | minute VJ | Exclusive 'J

Max distance from

the region center: |_km 'J |_Inc|usi\.'e 'J

| Search | | Bave || Load | | Reset |
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Note that the time interval (Start time and stop time) will automatically adjust to the )
common operation time of the selected instruments. To avoi®EEOh OEA O&OAAUA
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 kngfor the time being, it is
recommended not to choose too small radii).

& CST 2D View - 2017/07/11 08:51:27 - long/lat: 20.7/1.3 *
NORTH
View type |F'0Iar 'J
Coord sys | MLT 'J
View limits
|Lat| min 0 ® |Lat] max 90
MIt min G h Mitmax 24 h
Pick predefined zone
|_ _
Modify/create zone
Zone type |circle 'J
SOUTH Center
|Lat| 75 Mit 0 h
Radius | 1000 km
Save Load
Reset OK Cancel

Click OK; Then you receive the following message : Region correctly picked !
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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 theResultgab.

[ ] ® Conjunction Search Tool

{ Conjunction search T F.esulﬂ

[/] select All/None

Id | Time | Flag | Duratio... | Distanc... | Facil... | Sel... |
1 2014/01/01 20:06:59 - 2014/01/01 20... high 3 0 2 M (a
2 201401701 21:42:00 - 2014/01/01 21... high 3 0 2 [_f] i
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 “ o 2 [ﬂ
5 2014701702 21:20:00 - 2014/01/02 21... high =) 0 2z E]
6 2014/01/02 22:54:59 - 2014/01/02 22... high 4 0 2 [
7 201401703 19:23:59 - 2014/01/03 19... high 3 0 2 [ﬂ
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... high 3 0 2 [

10 2014/01/04 20:37:00 - 2014/01/04 20... high 3 0 2 E]

11 2014/01/04 22:11:59 - 2014/01/04 22... high 4 0 2 [

12 2014/01/04 23:48:00 - 2014/01/04 23... high 3 0 2 [ﬂ

13 2014/01/05 20:15:59 - 2014/01/05 20... high 3 0 2 [

14 2014/01/05 21:51:00 - 2014/01/05 21... high 3 0 2 [

15 2014/01/05 23:26:00 - 2014/01/05 23... high 3 0 2 [z]

16 2014/01/06 19:53:59 - 2014/01/06 19... high 3 0 2 [

17 2014/01/06 21:29:00 - 2014/01/06 21... high 3 0 2 [ﬂ

18 2014/01/06 23:04:59 - 2014/01/06 23... high 3 0 2 [ V.

19 2014/01/07 19:32:59 - 2014/01/07 19... high 3 0 2 [

20 201401707 21:08:00 - 2014/01/07 21... high 3 0 2 [z]

21 2014/01/07 22:42:59 - 2014/01/07 22... high 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 [

24 2014/01/08 22:20:59 - 2014/01/08 22... high 3 0 2 [

25 201401709 20:25:00 - 2014/01/09 20... high 3 0 2 [_f]

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 -

28 2014/01/10 20:03:00 - 2014/01/10 20... high 3 0 2 M v

[ Save Results J [ Load Results J l Export TimeTable J l Interoperability J

Let us choose the conjunction on January 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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3DView Tutorial 2.2

. 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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3DView Tutorial 2.2

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 sceneThe option Plot to current sceneuses 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 ] i
2 2014/01/01 21:42:00 - 2014/01/01 21:45:00 high 3 o 2 @ I
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 @
17 2014/01/06 21:29:00 - 2014/01/06 21:32:00 high 3 0 2 ]
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 :48:59  hioh 3 0 2 W
2 B > o 2 W
25 201 Download ephemeris > JErrye———s 3 0 2
JE | = 3 0 2 ¥ b
27 2014/01/09 23:35:00 - 2014/01/09 23:37:59 high 3 0 2 @ |
{ Save Results J l Load Results J { Export TimeTable J l Interoperability J

The Manage sceneof 3D View then opens. The time interval corresponding to the
conjunction #23 is prefilled; Swarm A in the $acecraft 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 LJ 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 i
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 B
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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3DView Tutorial 2.2

Onre 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(Cameratab 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

62



3DView Tutorial 2.2

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 20:15z 21:15 in the Manage scengindow.

|£:| 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




3DView Tutorial 2.2

To add ESR dat#o the view, in Sciencdab, one has to seledRemote ground instruments
data:

In the @lonotooldata tree, only ISRadashould appear, as it is the only instrument
category selected inManage scend.et us click on it and then appear&ISCAT Svalbard IS
Radar Longyearbyerthe 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 onAdd selected data to 3D scene

l"n.
v (& @lonaToal r; Consale

¥ (&5 1SRadar
¥ (& EISCAT Svalbard IS Radar Longyearbyen(lyr) New selected param: NE Electron density (Ne) NE
¥ [ 2014-01-08T18:01:23 Ipy_50 NE loading
¥ (& 6800 GUISDAP Fitted Parameters NCAR_2014-01-08_ipy_6
|| COlon-neutral collision frequency
|| COL Log10 (ion-neutral collision frequency)
|| DCOL Errorin Lag10 (ion-neutral collision frequency)
|| DNE Errorin Electron density (Ne)
|_J DMNEL Errorin Log10(Ne in m-3)
|_] DPOPL Errorin Log10{uncorrected electron density)
|_J DTE Error in Electron temperature (Te)
|_J DTIErrerin lon temperature (Ti)
|_J DTR Errorin Temperature ratio (Te/Ti)
| DVO Errorin Line of sight ion velocity (pos = away)
|| FOF2 F2 critical freq
| HMAX_MODEL ISR-based empirical model of HMAX
B IE Electron density (Ne)
] NEL Log10(Ne in m-3)
] NEL_MODEL I2R-based empirical model of elec den
[_J NEL_WMODELDIFF Diff measured-model log elec den * Ground data loader
|_] NE_MODEL ISR-based empirical model of elec den
|_J] NE_MODELDIFF Diff measured-model elec den
] NMAX_MODEL I15R-based empirical model of NMAX v
< 3

Filters

Refresh | Scene | Center || Scene |
free timerange ¥ body v instruments

Madrigal - NE Electron density (Ne)

Starting GroundData loader

l Add selected data to 3Dscene J
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