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Furoplanet (EPN)
Context and Achievements

+ EPN is a FP7-EU project (finished in dec. 2012).
One of its aim was to set the grounds of a planetary sciences VO.

+ We assessed several standards (IVOA, IPDA, PDS4, SPASE...) and we
decided to use IVOA standards with a few minor adaptations to fit to
planetary sciences.

+ Data Model:
- Planetary Science Resource (PSR) DM (extension from VOResource)
- EPNcore data model (restriction of PSR-DM for EPN-TAP)

* Protocol:
- EPN-TAP (Obs-TAP like with specific keywords and list of allowed values)

+ Adoption of VOTable and SAMP
+ Use of DaCHS from GAVO for EPN-TAP server
+ Use of IVOA Registry
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Demonstrations

* Integration of EPN-TAP in AMDA
* AMDA /Aladin link using EPN-TAP and SAMP

* External data input via SAMP into TOPCAT and AMDA
(data from IMPEx FP7-EU project web page)

* Displaying Low-Frequency (10 kHz to 1 MHz) Planetary Radio data
in TOPCAT

* Europlanet Client at VOParis



Adaptation of XML, Database to
DaCHS TAP framework

* CDPP (Centre de Données de la Physique des Plasmas, Toulouse) has an
extensive database of planetary plasma datasets (550 datasets) from various
space missions (from Pioneer, Voyager... to Cassini, Mars Express, Venus
Express...) and various types of measurements (in situ particles, E-field, B-

Field; remote radio up to ~40 MHz), all in a local XML database.
* Path followed for IVOA integration:

* Build Dataset XML descriptors following PSR-DM

(pre-filled from internal AMDA dataset descriptors)
* Build Instrument and Target XML descriptors following PSR-DM
* Script to transform PSR descriptors into an SQL database

* Sharing following EPNcore specification through EPN-TAP using DaCHS
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EPN Resource fur@:planet

£3)

—EPN Resource

Dataset Id EPNresource_cass_rpws_skr  Creation 2013-01-31T18:42:26 Last modification 2013-02-06T11:25:48

Title ¢ Cassini RPWS skr@LES | Short Name cass_rpws_skr ]

— Content
Keyword* ¢ 'Saturn ] =]
Keyword* ¢» ' magnetosphere J -
Keyword* @ [aurora | [=] KEYWORDS A topic, object type, or other descriptive
Keyword* @ \rdio emission 'an :‘eay;sog ﬁ‘iam:hmam from the IAU

Cassini Saturn kilometric Radiation (SKR) data produced from LESIA/Observatoire de Paris.
Description* ¢» Data have been produced by Laurent Lamy, Baptiste Cecconi
%

Reference URL* ¢»

[ http://cdpp-amda.cesr.fr/DDHTML/HELP/CassiniSkr.html 7

Publisher Name* ¢  CDPP - Centre de Données de la Physique des Plasma |

Creator Name ¢» LESIA, Observatoire de Paris ]
Creator Logo ¢ [ |
Contributor* ¢» L. Lamy, LESIA, Observatoire de Paris ] [ - |
Contributor* ¢» 'B. Cecconi, LESIA, Observatoire de Paris ] [ - |
Contributor* ¢» P. Zarka, LESIA, Observatoire de Paris 7 [ - |
— Contact ¢»
Contact Id* ivo:/ fcdpp/irap/amdal Contact Name* 'CDPP/AMDA Team |
Contact Address 'IRAP, 9 avenue du Colonel Roche, 31028 TOULOUSE, CEDEX 4, FRANCE ]
Contact Email ‘amda@irap.omp.eu | Contact Telephone |
=l




®0o0 manunja.cesr.fr/CDPP/EPNResources.php o
& || © manunja.cesr.fr/COPP/EPNResources.ohp ¢ O |

—Metadata Description
Identifier ¢» [ ivo://cdpp/ Iraplamda] Format ¢»

Associated Instrument ¢ | Cassini RPWS(facility: Cassini)
| planet :

| Saturn

'hup:/ /cdpp-amda.cesr. fr/DDHTML findex. html

Start Time 12003-01-01T00:00:0 Stop Time 12011-12-31723:59:5  *Date format: YYYY-MM-DDTHH:MM:SS Time Scale utC :

Integration Time | variable | Integration Min |  Integration Max { '\ Units _secondes % |
Sampling Step | constant : | Sampling Step Min 180 - Sampling Step Max 180 | Units _secondes ¢ |
—Measurement Types

Measurement Types | em.radio :J =]
Additionalued |

— Physical parameters

Parameter Name Parameter Description :’;-r;meter :’I:':m Dataproduct Type Parameter Type

' skr_total_power_ |SKR total emitted power N ‘W/sr _ ‘em.radio;p _time_series : | | foat
skr_flux RH | |SKR flux densities in Right-Hand C ‘W/m2/Hz | | _dynamic_spectrum : | | float
lskr_flux LH | 'SKR flux densities in Left-Hand Cil ‘W/m2/Hz _dynamic_spectrum ¢ | | float

' skr_polarisation | |SKR Circular polarization degree | [ _ _ _ ~ dynamic_spectrum : | | float




® 00

manunja.cesr.fr/CDPP/EPNResources.php

Parameter ame

 manunja.cesr.fr/ COPP/EPNResources.php

Parameter Description Unit

[slu_total |_power,_

SKR total emitted power

‘WIsr |

[ skr_flux_LH

SKR flux densities in Left-Hand Cii

‘Wim2/Hz

’ skr_polarisation

] [ |

skr_flux RH | ' SKR flux densities in Right-Hand ¢ ‘W/m2/Hz |
1 [ )
| | |

SKR Circular polarization degree

. |

‘em.radio;p

 time_series : | | float

~ dynamic_spectrum : | | float

_ dynamic_spectrum : | | float

~ dynamic_spectrum : | | float

— Space coordinates

Spatial Frame Type | : | name

C1 min [

| C1 max [

C2 min [

| C2 max [

C3 min |

| C3 max [

C1 resol min |

| CI resol max |

C2 resol min |

' C2 resol max |

C3 resol min |

' C3 resol max |

— Spectral (Waves or photons)

Sampling Step

Lo Limit 13.95

Integration Band Width | variable : |
| variable

- Hi Limit 11500

" ucd ‘em.freq

Band Width Min  0.79

| units | kHz

' Band Width Max  57.9

¢ Sampling Step Min 0.81

' Units  kHz

| Sampling Step Max s1.1

' Units | kHz

~ Spectral (Particles)

Lo Limit [

Sampling Step

Integration Band Width | variable ¢ |

' Hi Limit [

- ued [

Band Width Min |

| units |

| Band Width Max |

& Sampling Step Min |

| Units |

| Sampling Step Max |

} Units [secondes

Less data |

| SAVE AS NEW | OVERWRITE |

Return to resources list




@00 manunja.cesr.fr/CDPP/instruments_index.php |
+ | | @ manunja.cesr.fr/COPP/instruments_index.php ¢ Liecteuc |l ©

EPN Instruments fur@ planet

Instrument Class Instrument Name caclly  Facility Name
/| [ ®| cassini_mag Magnetometer Cassini MAG Spacecraft  Cassini
/| | R | cassini_lp LangmuirProbe Cassini LP Spacecraft ~ Cassini
/| [ R | cassini_caps_els ElectrostaticAnalyser ~ Cassini CAPS ELS Spacecraft  Cassini
%J 'L'-‘ - o - — -——e g o s wma .
“ (@ EPN Instrument Fur@ planet
(&] [ ~ Instrument
w [ Instrument ID ¢» [casslnl_mag
@) [ Instrument Class ¢» | Magnetometer :) - |
- Instrument Name ¢» |Cassini MAG |
(#) [| Anerative Name ©  [cassinimac | - |
(%) | [Faellty
| Facility @ Cassini 1
Lij_ [ Facility Class ¢»  Spacecraft s )
(#]) (
LlJ [ — Reference URL
@ [ Access URL r"'!I’i/Iw\»\'d.mwerial.am:.uluspatlresearch/misslom/spu:e_nrtissicmsIcassmi *
Lij_ l " SAVE MODIF |
Z) |
/| | Return to instruments list
¢) (-




@00 manunja.cesr.fr/CDPP/targets_index.php " |
@ manunja.cesr.fr/COPP/targets index.php ¢ hecteuc W ©

EPN Targets Ffur@:planet

Name Description
5th planet of the solar system

Saturn 6th planet of the solar system
Cassini Cassini mission
Mimas Satellite of Saturn
Rhea Satellite of Saturn
Satellite of Satum

fur@ planet

NN

W4

 planet

1S

Jupiver

naif 599

Sth planet of the solar system

~

N

N

=

Halley comet

8th planet of the Solar System
7th planet of the Solar System
dwarf planet of the Solar System

e

E



@00 manunja.cesr.fr/CDPP/resources_index.php w

@ manunja.cesr.fr/COPP/resources index.php ¢ Liecteuc M@

@ EPN Resources [Uﬁﬁ?ﬂl_ﬂﬂlﬂ

Measurement
Type(s)

| /| CassiniRPWS skr@LESIA  Cassini Cassini RPWS Satum emradio 20130 | )

31T18:42:26
Galileo attitude . o . 2013-01-
%) fiybys Ganymede@PDS Galileo Galileo Attitade Galfleo HoRe 31T18:4227 - %

CLUSTER3 FGM fgmppup CLUSTER3 CLUSTER3 FGM phys.magField §‘,’}3,‘8’.§’2.29 £l

2013-01- e
31T18:42:27 R -I

Facility Associated Instrument Target(s) Created

Galileo attitude flybys lo@PDS Galileo Galileo Attitude i none

CLUSTER 1 Spatial 2013.01. -
CLUSTER | Temporal Analysis of YN E 3
Field Fluctuations 31T18:42:29
CLUSTER 2 Spatial 201301 -
CLUSTER 2 Temporal Analysis of L (X
Field Fluctuations 31T18:42:29

L 201301- o
CLUSTER2 FGM fgmppup CLUSTER2 CLUSTER2FGM  Earth Solar Wind phys.magField 3,1 o 450 | % |

CLUSTERI1 Research 2013-01-
CLUSTER!  with Adaptive Particle none &3

: 31T18:42:29
Imaging Detector
Satumn Titan Dione Rhea Tethys Mimas ——
Cassini MAG KSM Isec@PDS Cassini Cassini MAG Enceladus Hyperion Iapetus Saturn rings phys.magField 3, ¢ 40 .0¢ X |
Solar Wind Phoebe o

[GENERATED] CLUSTERI
STAFF staff_pp

[GENERATED] CLUSTER2

STAFF staff_pp

[GENERATED] CLUSTERI
RAPID rap_pr_flux

CLUSTER 1 Waves

. 2013-01- “
CLUSTER 1 High Frequency and anaa | 9%
Sound 31T18:42:29

[GENERATED] CLUSTERI
WHISPER whisper_pp

Satum Titan Tethys Rhea Dione 2013-01- o
Cassini MAG KSM Imin@PDS Cassini Cassini MAG Enceladus Mimas Hyperion Iapetus ~ phys.magField 3 /o' o [ % |

Satum rings Solar Wind Phoebe o

Satum Titan Mimas Dione Rhea Tethys 2013-01- -
Cassini MAG KSO Imin@PDS Cassini Cassini MAG Enceladus Iapetus Hyperion Satm rings phys.magField 3, ¢ 40 o 2.3



€3 cdpp-epntap.cesr.fr/  system  Jadal/cueryform

3@j ADQL Query

Help

- Parameters
Related

e ADQL query: select * from amdadb.epn_core

Result
Matched: 550

| Send via SAMP | | Quick Plot | | Open in VOPIot |

Resource_type Dataproduct_type Target_name Target_class Time_max Time_sampling_step_min Time_sampling_:

[d] [s] [s]

2455927.49999 180.0

2451778.5 2455458.28264 60.0




Demonstrations

* Integration of EPN-TAP in AMDA
* AMDA/Aladin link using EPN-TAP and SAMP

* External data input via SAMP into TOPCAT and AMDA
(data from IMPEx FP7-EU project web page)

* Displaying Low-Frequency (10 kHz to 1 MHz) Planetary Radio data
in TOPCAT

* Europlanet Client at VOParis
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Demonstrations

* Integration of EPN-TAP in AMDA
* AMDA /Aladin link using EPN-TAP and SAMP

* External data input via SAMP into TOPCAT and AMDA
(data from IMPEx FP7-EU project web page)

* Displaying Low-Frequency (10 kHz to 1 MHz) Planetary Radio data
in TOPCAT

* Europlanet Client at VOParis
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#1 lonosphere populations:
4} Exosphere populations:

& PlasmaBulkVelocityNorm
@ PlasmaBulkVelocity Vector
@ PlasmaBulkTemperature

8 o untod
ﬁSend

A

Click here to send VOTable to SAMP

imulations of the interaction of Mars with the Solar Wing



-Table List -Current Table Properties

Label

Location: LatHyS SAMP service:results
Name: results
Rows: 77 972

Columns: 9

Sort Order: G [
Row Subset: | All

- lresults ]

4»
~—

4»

-SAMP

] CIients:[ O 5 o O a

Messages: [

O O TOPCAT(2): Table Columns

O ¥ : : :
+ G mEF[F|A &% DX
Table Columns for 2: results
Visible Name $ID Class Units Description ucbD Utype Dataty

0 | Index 50 Long Table row index
1 ™M X 51 Float pos.cartesian.x stc:AstroCoords.Position3D.Value3.C1 float
2 ™M v $2 Float pos.cartesian.y stc:AstroCoords.Position3D.Value3.C2 float
3 (V] Z $3 Float pos.cartesian.z stc:AstroCoords.Position3D.Value3.C3 float
4 ¥  Density 54 Float cm-3 phys.density float
5 ™  ux $5 Float km.s-1 phys.veloc float
6 ™M uy 56 Float km.s-1 phys.veloc float
7 ™ Uz §7 Float km.s-1 phys.veloc float
8 ™  Utot $8 Float km.s-1 phys.veloc float
9 M  Temperature $9 Float eV phys.temperature float




® OO0 | Scatter Plot _ b- |

$|@8(E alF (|[x] D@

2]
(e
18
Y
i

-Table List

¢-wd [ Ausuag

Table Columns for 2:

Visib_le Name Dataty
o [ :
1 4 Tct [ BT ion3D.Value3.C1 float
2 Vv * 1 1 ion3D.Value3.C2 float
3 4 ion3D.Value3.C3 float
4 Vv m float
51 o -Data -Row Subsets float
6 4 , _ - float
7. ™ Table: | 2:results 3| Man (-] float
8 v B float
9 ™ X Axis: [X %) ww ] Log [ | Flip float
Y Axis: [Y M @@ _ JLog [ Flip
Aux 1 Axis: [Density o) @@ M Log [ JFI

Potential: 77 972 Included: 77 972 Visible: 77 972 || Position: (




® 00 AMDA-NG4/Migration Step - Virtual Desktop Application w

d
B
i
§

Mission ¥ CDPP~Y Cassiniv STEREO~ Webmailv Banques ™ Revues ™ English~¥ YT->MP4 DOl Reservations [OBSPM]  sellercentral-Amazon.fr »
AMDA-NG4/Migration Step - Virtual Desktop Application : S ” ——— .

resources operations jobs

Filter: None /7 X

=3 Time Tables

2 [ My Time Tables
37 My Files Parameter Name: Vel_13_02_13_MAVEN_ephem_2014_10_180.0.xml

=7 2005047_sounder.bd _ Utot Wy
) Bfield_XY_14_01_13.xml
=] Mag_13_02_13_MAVEN_ephem_2014_10_0.C
=] C02_14_01_13_orbit_MeX_2007_07_12_180 Type:
=] Vel_13_02_13_MAVEN_ephem_2014_10_180

Parameter Start
=) SKR_phase_dataset_2005.xml Position:

Vel_13_02_13_MAVEN_ephem_
Parameter Data FLOAT v

<>

= Efield_Xy_14_01_13.xml Parameter Size:
| Ele_14_01_13_orbit_MeX 2007 _07_12_0.0x

| Thew XY 14 01 130 Min Sampling:

<> <> <>

Max Sampling:
Filling Value:
Y Title:
Legend:

) Information
This is info zone...

& Start " Workspace Explorer | 4. Define parameter | PJO2Fm (1) 12:20 PM




Demonstrations

* Integration of EPN-TAP in AMDA
* AMDA /Aladin link using EPN-TAP and SAMP

* External data input via SAMP into TOPCAT and AMDA
(data from IMPEx FP7-EU project web page)

* Displaying Low-Frequency (10 kHz to 1 MHz) Planetary Radio data
in TOPCAT

* Europlanet Client at VOParis
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-Table
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Table Parameters for 1: loc_3A_SPV_2008268_18.xml

ModifyDate

2011-02-29T718:40:00.000Z

Name Value Description ‘ucp

Name loc_3A_SPV_2008268_18.xml Table name

Column Count 17 Number of columns

Row Count 35256 Number of rows

Description SKR Location data file from Cassini/RPWS/HFR 3 Antenna GP dat...

Catalog Start Time 2008-09-24T18:00:00.000Z time.start
Catalog Stop Time 2008-09-24T18:59:99.999Z time.stop
Name Baptiste Cecconi

SPASE Person ID spase://SMWG/Person/Baptiste.Cecconi

CreateDate 2011-02-29T715:44:00.000Z time.creati

AY

Name:
Class:
Shape:
Units:
Description:
UCD:

Utype:

Value:
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1: loc_3A_SPV_2008268_18.x

-Current Table Properties
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Table Columns for 1: loc_3A_SPV_2008268_18.xml

____TOPCAT(1): Table Columns

Visible Name
0 " | Index
1 ™  time
2 ™  frequency
3 (¥  antenna_code
4 (™  snr_channel_1
5 ™  snr_channel_2
6 ¥  stokes s
7 ¥  stokes_g
8 v  stokes_u
9 ¥  stokes v
10 ™M  x_ssq
11 M  yssq
12 ™M  z ssq
13 v  r foot
14 lat_foot
15 ™  long_foot
16 ™  beam_opening
17 ™ dist

$ID
50
51
$2
53
54
$5
56
$7
$8
59
$10
$11
$12
$13
514
$15
516
$17

Class
Long
String
Float
Integer
Float
Float
Float
Float
Float
Float
Float
Float
Float
Float
Float
Float
Float
Float

Units

kHz
none
dB
dB
VA2 /Hz
%
%
%
km
km
km
km
deg
deg
deg
km

Description

Table row index

Cassini SCET

Frequency of Observation

Antenna combination code

SNR on Channel 1

SNR on channel 2

Stokes parameter S (Flux Density)

Stokes Parameter Q (Linear polarization degree)

Stokes Parameter U (Linear polarization degree)

Stokes Parameter V (Circular polarization degree)

Source location in Saturn Solar Equatorial (SSQ) coordinates (X...
Source location in Saturn Solar Equatorial (SSQ) coordinates (Y...
Source location in Saturn Solar Equatorial (SSQ) coordinates (Z...

Magnetic footprint location of radiosource in Saturn Solar Equa...
Magnetic footprint location of radiosource in Saturn Solar Equa...
Magnetic footprint location of radiosource in Saturn Solar Equa...

Measured opening angle of the radio source beaming pattern

Straight light propagation distance to iso-Fc surface. Iso-Fc su...

uco

time.epoch

em.freq

meta.id

stat.snr

stat.snr

em.radio;phot.flux.density
phys.polarization.stokes;phys.pola...
phys.polarization.stokes;phys.pola...
phys.polarization.stokes;phys.pola...
pos.cartesian.x

pos.cartesian.y

pos.cartesian.z

pos.bodyrc.alt

pos.bodyrc.lat

pos.bodyrc.long

pos.posAng

pos.distance

Datat\_

char
float
int

float
float
float
float
float
float
float
float
float
float
float
float
float
float
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1: loc_3A_SPV_2008268_18.x

Label:

-Current Table Properties

loc_3A_SPV_2008268_18.xml

TOPCAT(1): Table Browser
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time

Table Browser for 1: loc_3A_SPV_2008268_18.xml

frequency

antenn... snr_channel_1

snr_channel_2

stokes_s

stokes_q

stokes_u

2008-09-24T718:00:11.140Z
2008-09-24T18:00:11.140Z
2008-09-24T18:00:11.140Z
2008-09-24T718:00:11.140Z
2008-09-24T18:00:11.140Z
2008-09-24T18:00:11.140Z
2008-09-24T718:00:11.140Z
2008-09-24T18:00:11.140Z
2008-09-24T18:00:11.140Z
2008-09-24T718:00:11.140Z
2008-09-24T18:00:11.140Z
2008-09-24T18:00:11.140Z
2008-09-24T718:00:11.140Z
2008-09-24T18:00:11.140Z
2008-09-24T18:00:11.140Z
2008-09-24T718:00:11.140Z
2008-09-24T18:00:11.140Z
2008-09-24T718:00:11.140Z

3,6856
3,863

4,0489
4,2437
4,448

4,662

4,8864
5,1215
5,368

5,6263
5,8971
6,1809
6,4783
6,7901
7,1169
7,4594
7,8184
8,1946

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

19,4803
23,1336
21,4208
21,6425
22,4733
21,8477
19,2786
22,6399
16,1082
17,9749
17,6009
17,8089
17,2639
16,3899
20,8071
22,9031
22,7891
23,3745

21,6288
22,114
20,1434
20,1894
19,3944
18,5011
18,2874
18,2237
17,0273
17,5672
18,8241
20,4036
18,0282
17,964
23,3554
24,1923
25,6867
24,87

2,32804E-14
2,17606E-14
1,97171E-14
1,32410E-14
1,95923E~14
7,50072E~14
3,25546E-12
3,75315E~14
1,76410E~14
8,74972E-15
3,38019E~14
1,02353E~14
8,03935E~15
4,90819E~15
1,87782E~14
1,58554E~14
2,20118E-14
2,05758E~14

-20,8362
-7,5608
-40,467
-13,3638
-25,483
-61,7941
-55,5136
-35,7587
-42,6776
8,74416
-54,4925
-9,9243
-31,7401
-0,060158
-17,8812
12,8981
19,6335
6,33813

12,5162
5,81703
5,13158

-9,30969

-22,7301
-59,8002

82,445

33,9226

33,168
3,66727

57,7426

-6,2292

17,6438

-5,44899
6,06113

-11,6347
4,63591
1,52559
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Demonstrations

* Integration of EPN-TAP in AMDA
* AMDA / Aladin link using EPN-TAP and SAMP
* AMDA /TOPCAT using VOTable and SAMP

* External data input via SAMP into TOPCAT and AMDA
(data from IMPEx FP7-EU project web page)

* Displaying Low-Frequency (10 kHz to 1 MHz) Planetary Radio data
in TOPCAT

* Europlanet Client at VOParis



