Connecting planetary plasma data
with IVOA tools using SAMP

B Cecconi?, B Renard®, N André®, R Hitier<, C Jacquey®
and the CDPP team

a | ESIA, Obs. Paris, Meudon;® IRAP. Toulouse, < Colibri

CDPP (Centre de Donnees de la Physique des Plasmas)
french data center for plasma physics

AMDA (Automated Multi Dataset Analysis)

A generic Webtool for Space Physics data :

- automated event search and characterisation
- catalogue generation and exploitation

- automated database conditional extraction

- access to remote Data Centers

Remote access is built on SPASE (Space Physics Archive Search and
Extract), which a standard in space physics.



® 0o Welcome to AMDA
Abe Welcome to AMDA 2% http://cdpp-amd..esultTableasc x |+

-—— ———

My Data | My Parameters | My Time Tables | My Catalogs | Plot Data | Downioad Data | Search in Data_
External Data Centers My Data from External Data Centers
O aoesat S cpenas _Save Modits |
' CDAWEB J close all '~ open all
" MAPSKP I MAPSKP
* Cassini [J Cassini
J THEMIS '~ CDAWEB
* THEMIS-A ) WIND
® THEMIS-B J STEREO
® THEMIS-C ) POLAR

® mHEMIS-D J GOES_7
% THEMIS-E ) ACE

'J VEXGRAZ I THEMS
® vex ) THEMIS-A

“JVEXGRAZ
JVEX
' Vex_mag
) MAG_VSO

] D] B¢] [e] Be] ] ] <] ] ] <] (] ] [x]

AMDA: External data module
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Define Parameter

Parameter Name:
|sw_saturn_vmag

File Mask: v

|SW_saturn.asc
(FLOAT :]

Parameter Type:

My Data

X [ MY PARAMETERS -/ J
x [temp_qin

X [tplasma_snd

% [ tplasma_gin

SW_saturn.asc

2004-01-017T00:30:00 0.180933 0.0234803

X [_)density_lp_proxy
% [ density_lp_20050216

Parameter Size: ||

2004-01-01T01:30:00
2004-01-01702:30:00
2004-01-017T03:30:00

.178884
177465
-178860

.0230247
.0225466
.0225014

Time Sampling (sec):  [3600
Max Time Sampling (sec): |

Fill Value (optional): | ‘

Units (optional): ks

Y Title (optional): [

Legend (optional):e [

X [ skr_period_s

X [ skr_period_n

X [ sw_saturn_bmag

X [ sw_satumn_rho

X [ sw_saturn_vmag

X < ccMC_Carrington_2065/saturn
X |J ceMmC_Carrington_2065/mars
X ) ceMmC_Carrington_2065/venus
% ) kaguya_Irs_rx1

X [ kaguya_Irs_nc2

Lumeve tofolder, | NEW FOLOER

X ) my FiLes

X [ odpp_2005047.0a

X [ 2005047 _soundor.bct

X [ NEPROXY200501-01T00-00-00Z_2005-03-30723-50-59. 9992 dat
X [ density LP_2005-02-16.1x1

X [(Jws-2.ma

X [ SW_satum.asc

X [ C_ORB_07_1997_005_GAN_64.TAB
X [ poimdata_ccrw_22181.5x

X [ poircata_corw_ 19971,

X (] polnciana_corw_24615.5a

X [ LRS_NPW_V010_20071211.cof

2004-01-017T04:30:00
2004-01-017T05:30:00
2004-01-017T06:30:00
2004-01-01707:30:00
2004-01-017T08:30:00
2004-01-01709:30:00
2004-01-017T10:30:00

.180578
.181953
.182860
.183495
.184059
.184035
.183612

0224495
.0223346
.0222250
.0221776
.0221694
.0221046
.0220038

00000 0OO0ODO0OO0OO0OO

© Parameter Start Position P=1]:[3

_Save Parameter |into

Upload File
max size: 30MB
file format: ASCHN@® CDF (O CEFQ

AMDA: upload data module
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_ _My Parameters | My Time Tables | My Cataiogs _Add Extemal Data_

Define Parameter

Parameter Name:
|sw_saturn_vmag

File Mask: v

|SW_saturn.asc
(FoAT  :]

X UCCMC_thgm_mwn
X J cCMmC_Carrington_2065/mars
X ) coMmC_Carrington_2065/venus
X [ kaguya _Irs_rx1
X [ kaguya_lrs_nc2

Lumeve tofoider, | NEW FOLOER

X () my FiLes '

SW_saturn.asc
Parameter Type:
Parameter Size: ||

Time Sampling (sec):  [3600
Max Time Sampling (sec): |

2004-01-01T00:30:00 0.180933 0.0234803 467.958
2004-01-01T01:30:00 0.178884 0.0230247 467.396
2004-01-01702:30:00 0.177465 0.0225466 466.411
2004-01-01T03:30:00 0.178860 0.0225014 465.891
2004-01-017T04:30:00 0.180578 0.0224495 465.710
2004-01-01T05:30:00 0.181953 0.0223346 465.208

X [ cdpp 2005047 a1

X | 2005047 _soundor.ba

X [ NEPROXY200501-01700-00-00Z_2005-03-30723-56-50.9992 dat
X [ density LP_2008-02-16.1x

X [(Jrest-2.00

Fill Value (optional):
Units (optional):
Y Title (optional):
Legend (optional): ©

2004-01-017T06:30:00
2004-01-01707:30:00
2004-01-017T08:30:00
2004-01-01709:30:00
2004-01-017T10:30:00

0.182860
0.183455
0.184059
0.184035
0.183612

0.0222250
0.0221776
0.022169%4
0.0221046
0.0220038

464.493
463.988
463.467
462.526
461.747

X () SW_satum.asc

X [ C_ORB_07_1997_005_GAN_64.TAB
X [ poimdata_ccrv_22181.0xt

X [ poirncata_corw_19971.5x1

X [ poimcana_comv,_24615.0a

X [ LRS_NPW_V010_20071211.cof

© Parameter Start Position P=1]:[3

_Save Parameter |into

Upload File
max size: 30MB
file format: ASCI @ CDF QO CEFQ

time format:
Standard © NonStandard O

time sampling:
Constant ® Variable O

From Local Machine
| Parcowrir... |

Proposed Sites

AMDA: upload data module
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Select parameters to construct My Parameter Construct Parameter HOWTO
8.89"sqrtiwsd_density_Ip_proxy) Bricks for construction :

) close a '~ open all

S - Qoo e R apd ka0 T
ofs: +, -, °
! MAPSKP « Constants, IDL and AMDA functions ¢,

\J CDAWEB
O THEMIS Example:

o [omsnnte [t Penotons AN Penotind

My WorkSpace My Parameter Name Time Step (secs) v
fplasma_lpx 160

X ] MY PARAMETERS -/
% - Earth

e slaoityBanmetegy] into

% [ )deha_lat .

% () density_snd ‘_"
* [density_qin
x ) Iplasma_lpx Define an Alias for AMDA Parameter (optional)

X [fplasma_lps AMDA Parametor My Alias
X ) sw_saturn_ram |

X ) skr_period_s_hr
X )dskr_rh_ot

X () dskr_rh_dphi_s
X | mex_parami

X () mex_param2

X ()bm_vex

AMDA:: parameter builder module
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plus visit __RSS v [ Lesderniéresi.. ¥+ [ _|JAMDA ~ [ ] VO-Paris v - CNRS-SG-Ach... Ly GhoSST

iy Data | My Paramters |y T Tbis | y Gaiaogs | P Daia | Downoaa Data, TS 110N Ada ExemalDsta.

Select parameters to construct the condition

, HOWTO
u - -J m- e LR - atans m'a ' Ii :

o AMDA parameters fromldt-mm
e Operators: +, -, *, andbraclms:().[]
Oldaﬁonaloperalors>

 logical operators: &, |
o Constants, IDL and AMDA functions o

Example:
sin{param7)*2 > 0.3 & sqri{abs(param?))*5 < 5.0

Averaging/interpolation ¥ Data Gap if no data for interval >
Sampling time step |eoo S0CS 5 x data sampling time

Output Result To

file | in_J

Year Mon Day Hour Min Sec Select Input Time Table:

Start: [2007 [12 (11 00 00
My Time Tables - Shared Time Tables

AMDA: Search module
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My Data | My Parameters |LVALLCWIZCN| My Catalogs Download Data | Search in Data | Add Extemnal Data_

X (] My Time TABLES )

X [ )SKR_data_availability TT

X [ LATgt30160_Rit10

X I LATg60_RR10

X JRm10

X [_)innenorus_day

X (] high-latitude-perikrone-2008

X [ high-latitude-perikrone-2009

X [ List_of_Cassini_Titan_fiybys

X | BOW-SHOCK

X [ JNORTH_CUSP

x () C1-auroral-07-10

x ) C2-auroral-07-10

X ) C3-auroral-07-10

x ) C4-auroral-07-10

X I name

X [ JHELIO_EVENT_CATALOG_search_result
X [ carrington_rotation_extract

X [Jupstream_ganymede GLL

X [ JCIR_LIST_MASON_2009

X JCIR_LIST_MASON_2009_extended
% JCIR_LIST_MASON_2009_extended2
X [ Mason_Vge400

X ()test

Lmave to folder, | | NEW FOLDER
Lcopytoshard || EARTH

o

SHARED TIME TABLES
) EARTH
J sun
J SOLAR_WIND
) MARS
\.J SATURN
J AUXILIARY

AV.A
[

Construct/Modify the Time Table

Table Name
|[HELIO_EVENT_CATALOG_search_result
Date of Generation
[Mon, 19 Sep 2011 12:29:53 GMT

Description

SELECT
solar_wind_event.solar_wind_event_id,solar_wind_event.sw_list,solar_wind_event.time_start solar
_wind_event.time_end,solar_wind_event.bzn,solar_wind_event bzs,solar_wind_event.eyc,solar_wi
nd_event hss solar_wind_event.imc. solar_wind_event.ir.solar_wind_eventis_,solar_wind_event.lss
Solar_wind_event. pc.solar_wind_event sbe solar_wind_event misc, solar_wind_event,w, solar_wind
_avent.iB solar_wind_event.ace solar_wind_event.rem FROM solar_wind_event WHERE
time_start>="2007-07-05T00:00:00° AND time_start<="2007-08-05T00:00:00' LIMIT 1000
OFFSET 0

Source

StartTime - StopTime

yyyy-mm-ddThh:mm:ss yyyy-mm-ddThh:mm:ss

nnp festung 1 oats.ina i1:8080Meko-

necHe rvice ?STARTTIME=2007-07-05T00:00:00,2007-07-05T00:00:00,2007-07-05T00:
00008 ENDTIME=2007-08-05T00:00:00,2007-08-05T00:00:00,2007-08-05T00-00-00&
FROM=sofar wind event,wind mfi ip shock stereo hi cme

Operations on Intervals
Extend (min): 0 Shift(min: [0
_Agply | undo |

! sdurations| | sec

o |

Imetable module

2007-07-08T14109100
2007~07~11T1810€100
2007~07~19702:10:00
2007-07-24715:29:00
2007-07-28702:30:00
2007-07-29706:10:00
2007-08-02713:29:00

2007-07-10702129100
2007~07~13106109100
2007~07~197T02:11:00
2007-07-24T15:30:00
2007-07-287T01:31:00
2007-07-29106:11:00
2007-08-05T08: 49:00

1
2
3
4
S
€
7
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| My Data | My Parameters ||LUALUINIIC Download Data | Search in Data | Add Extemnal Data_

Construct/Modify the Time Table

Table Name
|[HELIO_EVENT_CATALOG_search_result
Date of Generation
|Mon, 19 Sep 2011 12:29:53 GMT

. Description StartTime - StopTime
SELECT . ) YYYy-mm-ddThh:mm:ss yyyy-mm-ddThh:mm:ss
w_m_mm_m_m_u.m_m_mw_“ﬂ.m_m_m.m_mmf 2007-07-08714109100 2007-07~10T03129100 ==
_wind_event.time_end,solar_wind_event.bzn solar_wind_event bzs,solar_wind_eventeyc.solar wi  [2007-07-11718:108100 2007-07-13T06109100 -~
nd_event hss solar_wind_event.imc.solar_wind_event.irsolar_wind_eventis_solar wind_eventlss [2007-07-19702:10:00 2007-07-19T02:11:00 ==
Sokr_wind_event.pc,solar._wind_event.sbc.solar._wind._event.misc, solaswind_event.w.golar_wind 1200707200 R 20100 2000003700 -
«07-28201:20: «07« 1:31: -
_event.i8,solar_wind_event.ace solar_wind_event.rem FROM oour_wmd_m'rem WHERE 2007-07-29706: 16300 2007-07-29706131:00 —o
m%u‘::@?@?-osmmmmm_Mcmro&OSTwmﬁo LIMIT 1000 2007-08-02713:29:00 2007-08-05T08:49:00 —-

Source

nipfestungt.oats.inal it:8080heko-

hec/HelioQueryService ?STARTTIME=2007-07-05T00:00:00,2007-07-05T00:00:00,2007-07-05T00:
00.00&ENDTIME=2007-08-05T00:00:00,2007-08-05T00:00:00,2007-08-05T00-00:00&
FROM=solar_wind_event wind_mfi_ip_shock stereo_hi_cme

Operations on Intervals
Extend (min): 0 Shift(mink: [0
© Download @ _Apply | undo |

Time format: File format: . + s duration gl 200
YYYY-AMMLDOThh:mm:ss  +  plaintext  + _Aoply |
Compression: targz @ zip O

_Downiosd |

® Upload (txt or vot xml) ©

Time Format (txt):  YYYY-MM-DOThh:mmess =

From Local Machine , »
| | Parcourir... |

From URL

http Jf
_Upiosd | Reset |

AMDA: | Imetable module
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out

iy Data | Wy Parametes |y T Tais | y Cainoge | P Data |R-Z0 o7y Searh i Dt | A ExionlDaia

) SLS4_Longitude_South@lowa ¢

\.J SKR_Phase_North_And_South@LESIA &
“IMAG ¢

) RTN_1min@PDS

“JRTN_1sec®PDS
() b.rn

b_mag
J KSM_1min@PDS
) KSM_1sec@PDS
\J KSO_1min@PDS
J KSO_1sec®PDS
) KRTP_1min@PDS
\J KRTP_1sec@PDS

spectra_anode_3
spectra_anode_4
spectra_anode_5
spectra_anode_6
spectra_anode_7
spectra_anode_8
"I Cassini_Private
JRPWS
I skrWLESIA ©
skr_total_power_emined
() skr_flux_RH
() shr_fux_LH
(] skr_polarisation
\J Langmuir_Probe@IRF &
- Galileo
) mSWiM_Satum &
) mSWM_Jupiter &

Download Settings
Parameters:
All in One File @ One File per Parameter O

Sampling time step |600 secs

Output file name  ResultTable

TimeTable intervals:
All in One File (O One Flle per Time Interval @

Time format:  YYYY-MM-DDThh:mm:ss =+

Add info header to data flle @ No[Separate] header O

Output file format:

CDF netCOF (. CEF () ASCN @

Compression:
tar+gzip O zip O gzip O none ®

Year Mon Day Hour Min Sec
Start: [2007 [12 (11 [00 100 [00

Day Hour Min Sec
Interval: 001 (00 00 00

Parameters To Download

lat : cass_lat

LT :cass_It

@b_mag : cass_bmag_rin1s
skr_total_power_emitted : skr_e

Select Input Time Table:

AMDA: Download module
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casainlapublic_orbit_cAlsiniliowa_lat:
eg;

Units: hours;
2007-12-11T00:05:00
2007=12=11T00:15:00
2007-12-11T00:25:00
2007-12-11T00:35:00
2007=12<11T00:45:00
2007-12-11T00:55:00
2007-12-11T01:05:00
2007-12-11T01:15:00
2007=12-11T01:25:00
2007-12-11T01:35:00
2007-12-11T01:45:00
2007-12-11T01:55:00
2007=12=11T02:05:00
2007-12-11T02:15:00
2007-12-11T02:25:00
2007-12-11T02:35:00
2007=12-11T02:45:00
2007-12-11T02:55:00
2007-12-11T03:05:00
2007<«12<11T03:15:00
2007-12-11T03:25:00
2007-12-11T03:35:00
2007-12-11T03:45:00
2007=12=11T03:55:00
2007-12-11T04:05:00
2007-12-11T04:15:00
2007-12-11T04:25:00
2007=12-11T04:35:00
2007-12-11T04:45:00
2007-12-11T04:55:00
2007<12<11T05:05:00
2007-12-11T05:15:00
2007-12-11T05:25:00
2007-12-11T05:35:00
2007<12-11T05:45:00
2007-12-11T05:55:00
2007-12-11T06:05:00
2007-12-11T06:15:00
2007=12=11T06:25:00
2007-12-11T06:35:00
2007-12-11T06:45:00
2007=12<11T06:55:00
2007-12-11T07:05:00
2007-12-11T07:15:00
2007-12-11T07:25:00
2007=12-11T07:35:00
2007-12-11T07:45:00
2007-12-11T07:55:00
2007-12-11T0B:05:00
2007=12=11T08:15:00
2007-12-11T0B:25:00
2007-12-11T08:35:00
2007-12<11T08:45:00
2007=12-11T0B:55:00
2007-12-11T09:05:00
2007-12-11T09:15:00
2007=«12<11T09:25:00
2007-12-11T09:

nT;

cdpp-amda.cesr.fr/DDHTML/USERS /cecconi/RES/ResultTable.asc

wW/sr
12.9860
12.9925
13.0020
13.0115
13.0208
13.0300
13.0395
13.0485
13.0580
13.0670
13.0765
13.0855
13.0950
13.1045
13.1135
13.1230
13.1320
13.1415
13.1505
13.1600
13.1690
13.1785
13.1875%
13.1970
13.2065
13.2155
13.2245
13.2340
13.2435
13.2525
13.2615
13.2710
13.2805
13.2855%
13.2985
13.3080
13.3170
13.3265%
13.3355
13.3450
13.3540
13.3635
13.3725
13.3815
13.3%10
13.4000
13.4095
13.4185
13.427%
13.4370
13.4460
13.4555
13.4645
13.4735
13.4830
13.4920
13.5015%

13.319%90
13.3195
13.3215
13.3225
13.3245
13.3255
13.3275
13.3285
13.3305
13.3315
13.3335
13.3345
13.3365
13.3375
13.3395
13.3405
13.3425
13.3435
13.3455
13.3465
13.3485
13.3495
13.3515
13.3525
13.3545
13.3555
13.3575
13.3585
13.3605
13.3615
13.3635
13.3645
13.3665
13.3675
13.3695
13.3705
13.3725
13.3735
13.3755
13.3765
13.3785
13.3800
13.3815
13.3830
13.3845
13.3860
13.3875
13.3890
13.35%05
13.3920
13.3935
13.3950
13.3965
13.3980
13.3995
13.4010
13.4025

ANMDA: Download resu

0.731022
0.706640
0.295257
0.436232
0.6%0285
0.520933
0.489020
0.613750
0.533042
0.445460
0.608749
0.428240
0.386812
0.618253
0.399808
0.509187
0.503273
0.307077
0.417062
0.462597
0.563969
0.845343
0.726245
0.893797
0.660340
0.831865
0.671295
0.446843
0.564715
0.729895
0.783901

1.00676
0.571102
0.378236
0.608093

1.40338

1.25266
0.888288
0.839977
0.773222
0.494974
0.925140
0.454933

1.02334

1.559%01

1.42801
0.907579
0.539392
0.622995
0.720308
0.592478
0.731005
0.680425
0.937263
0.607333
0.571412
0.682256

cassini{ public orbit cassinifiowa lt;

0.00000
1.00567e+06
632333.
1.34550e+07
2.14333e+08
4.39667e+08
9.62750e+07
2.43000e+07
$5.37333e+07
1.02675e+08
5.48667e+07
3.92000e+07
4.27500e+07
1.25333e+08
3.78400e+08
1.49350e+08
2.27333e+08
8.08333e+07
1.94050e+07
385667.
499667.
332750.
0.00000
969667.
54250.0
0.00000
2.24333e+06
6.65000e+06
9.37700e+06
376667.
0.00000
2.42318e+07
2.31000e+07
6.47500e+06
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
303000.
0.00000
4.33000e+406
2.50333e+06
1.21000e+06
395250.
2.84767e+06
1.83700e+06
1.50775e+07
1.91667e¢+06
0.00000
1.16000e+07
1.23967¢+07
5.06000e+06
714250.
8.70967e+06
6.10333e+06
1.97500e407

0.00000
0.00000
0.00000
0.00000
359333.3
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
6400.00
0.00000
0.00000
0.00000
0.00000
49666.7
1.00000e+06
637000.
417667.
25500.0
171067.
119667.
23625.0
159333.
209567.
0.00000
0.00000
0.00000
3.34950e+06
3.25167e+06
1.56500e+06
3.68750e+06
5.49667e+06
2.31667¢+06
129000.
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
29525.0
0.00000
0.00000

0.00000
1.30200e+06
1.88333e+06
1.98450e+07
2.25667¢+08
4.46000e408
1.03350e+08
3.17000e+07
6.70667¢+07
1.09450e408
6.44333e+07
4.05333e+07
6.05250e+07
1.63000e+08
4.04433e+08
1.97975e+08
2.78000e408
1.23333e+08
2.86500e+07
6.44000e+06
7.29000e406
1.17500e+07
4.83000e+06
1.37733e+07
5.04000e+06

607333.
4.71667¢+06
6.92500e406
1.00857e+07
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Connecting AMDA with Aladin

® Science case:
- Interplanetary shock passing by Saturn while the
Cassini spacecraft if flying in the solar wind upstream
from the planet.
- Cassini detects local magnetic field disturbance, and
enhanced radio emissions from Saturn (kilometric
auroral radio emissions).
- Are there HST images of Saturn Aurora at this
time ?
- If yes: plot them in Aladin.

® SAMP: using WebSAMPConnector.
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Connecting AMDA with TOPCAT

® New version:AMDA-NG under development!

® For the same science case, send the magnetic field
data time series to TOPCAL.

® VOTable output added to download module
(including units, ucd... for each field)
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