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1. Context

CDPP, the french Space Plasma Physics Data Center
AMDA, Automated Multi-Dataset Analysis
Europlanet IDIS and Planetology VO

AMDA VEX and MEX Data Prototype

Venus, Earth and Mars magnetospheres

2. A Few Scientific lllustrations (Method)

Boundary ldentification
Current Sheet Crossings
Planetary Space Weather
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CDPP, the french Plasma Physics Data Center (CNRS/CNES)

@ http:ffcdpp. cesr. frf [+)

Centre de Données de la Physique des Plasmas
Plasma Physics Data Centre

Hosted at CESR, Toulouse, France :
@

http://cdpp.cesr.fr

MAIN MENU

Its Missions: —

About the CDPP
CDPP Team Welcome to CDPP

I? : jé'r

Home

Educational links

1) Data Archive (long-term preservation)

Uzeful Servers The COPP {Centre de Données de Physique des Plasmas) was created in 1998 jointly by

= — CHNES and INSU. The CDPP is the French national data centre for natural plasmas of the
ocume - - - .

solar system. The CDPP assures the long term preservation of data obtained primarily

. . News from instruments built using French resources, and renders them readily accessible and
2 ) D a ta Va I 0 rl Za t | O N Search articles exploitable by the international community. The CDPP also provides services to allow user
defined data visualisation, merging, computation, search and extraction on data content,
(see AMDA, Automated Multi-Dataset Analysis service). The CDPP is involved in the
development of interoperability, and participates in several Virtual Observatory projects.

Contact

DATA

Full archive

* Making data easy to use
* Providing tools and services

Mirror Themis database

m_

AMDA

|

% INSU é

3) Participation to Virtual Observatories cnes
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AMDA (Automated Multi-Dataset Analysis) Functionalities

Web-based facility for online analysis of space physics data 1. Visualization editor

http://cdpp-amda.cesr.fr 2. Download data

3. Parameter editor
Prototype

4. External data

Automated access to data

= the user plays with parameters, not with data files 5 Visual search

Produces and exploits time-tables N
6. Conditional search

Its 7 functionalities allow to use and couple these two objects 7. Time-Table manager
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IDIS Technical-
Node Helsinki

Interiors &

y,
Surfaces, DLR p
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,

5 thematic nodes and 1 technical node

Small Bodies &
Dust, INAF-IFS|

Its objective:
Develop Virtual Observatory tools

Rome

In order to access data from

laboratory measurements
ground+spaced-based observations

modeling results

Plasma Node
http://europlanet-plasmanode.oeaw.ac.at/

allowing comparative and pluri-disciplinary
studies of planetary objects and environments
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CDPP/AMDA Local and Remote Data Access

IC/QM, UK

Heliosphere

IER QSAS Magnetosphere
Planetary environments

CESR, France
SPASE layer

SPASE translator VEX-MAG IWF, Austria
CESR, France
MAPSKP Mirror site

LESIA, France

Local
Database THEMIS CDAWeb GSFC, USA

Cluster

Interball
Geotail CESR, France

Mirror site
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AMDA VEX/M EX Data Prototype Rules of the road apply !

G@\TRE " 4)
@3

C@D

3/7
SaQUIIAJ-IPIW

VEXGRAZ (remote, from Tielong Zhang)
Caution! MAG (Bx, By, Bz) VSO 4s
(cleanliness)

VEX/ ASPERA (local, from Andrei Fedorov)

TRAJ (X, Y, Z) VSO 60 s
IMA
spectra heavy ions 192 s
spectra protons 192 s
Caution! moments heavy ions 192 s
(3-axis stabilized) moments protons 192 s
ELS spectra 4s

MEX/ ASPERA (local, from Andrei Fedorov)

TRAJ (X, Y, Z) MSO 60 s
IMA
spectra heavy ions 192 s
spectra protons 192 s

ELS spectra 4s



— WWNCERRR === (O bhservatoire I
\¢¥°ELA RECHERC/Y(: .

S /—\\
. %%J« &
BRSITE pauk SF"
TOULOUSE - FRANC

&

g >
01413

SagUYIAG-1pI

plangt

European Planetology Network

Université g
Paul Sabatier L“" ﬁ

TOULOUSE I11I

)
®

/ Earth / Mars

Magnetic field yes  crustal
Atmosphere yes small

Solar wind properties @ ,1&1.5UA

Key Features:

Tail Lobe

1) Various plasma populations (E/compo)

—> Different regions/boundaries

2) ‘Universal’ structure (e.g., current sheet)

Magnetoshea:

3) SW / magnetosphere interactions
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©) Welcome to AMDA - Mozilla Firefox

Fichier Edition  Affichage  Historique  Marque-pages  Qutils 7
@ LI " |: A4 | btk frmanunaf~budnik/ AMDANEW/DDHTMLHTML /loginreq. php 7+ |[C]+ pel
@ Les plus wisités ’ Débuter avec Firefox (2| A la une

oA Welcome to AMDA 4 | *** chargement.. = -

Daownload Data | Search in Data | External Data

by Parameters | by Time Tables.

-
Select parameters to plot ¥ o ter Name | Plot Region | X Data Range | Y Data Range
- XPmin | YPmin | XPmax | YPmax | Xmin | Xmax | Ymin | Ymax
E=E exli / foroeen) LN o s 21 [0 b 0 0 —
) close sl = openal Ex|1 [vex_h_spec o [0.21 [os [032 o o [0 [0 [
ampa &x[ [vex_o_spec o |o.32 |ns [0.43 [0 o [o [o [
Deassn B
S &x| [vex_els_spec o [043 [o.8 [0.54 o o [0 [o [
. Hephemeris x4 [VEXCRAZMAG VSO |0 |54 |08 0.5 o [0 [0 [0 [
— arkit 3
v C s veo &x[5 [VEXGRAZMAG_ VSO |0 / |0.65 EE Jo.78 o lo o o
"G'J" O S, exs WS_m_venus [0.76 [na [0.87 0 0 0 0 [
= -ld maemra_spectrurenm ex|7 (S _ration_bx_bm_ve/[0 (087 [0 0.98 0 0 0 0 [
- W protons v
E 2 heawy_ions Start Time Time Interval
o] Q [imzexdra_mom_prelim Year / Mon/Day Hour:Min: Sec Day / Hour : Min : Sec
a um cae [z006 /o o oo oo oo ooz oo cjoo cfoo
‘elsspec
1 spectra
[ wEx
) THEMIS- & m PIOt COm poser
[ THEMIS-B
(I THEMIS-C | || | [ | Irequest
L THEMIS-D
EEEZITSE; [ |[SearchTable ~ [ [~
| cLUSTERZ ] C ol

‘4 demarrer

€L e

3

'gl' Oral_andre ...

&

Courrier ent...
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lllustration 1: Boundary Detection

Bow Shock (BS) _ﬂ
Where the solar wind is slowed down and E o
heated g :m
- 3 - Tor
lon Composition Boundary (ICB) & £5
Where the thermal plasma of the ionosphere is ; £F
separated from the hot magnetosheath plasma é :@
Vanishing of solar wind protons - e 1
Appearance of planetary ions e o *mﬂ
Disappearance of energetic electrons = : =
Presence of a Magnetic ‘barrier’ N m o
Earth <4 ;:Z: - i
Magnetopause (MP) = . . . =
Where the geomagnetic field and plasma of = (VRN R :Br
primarily terrestrial origin are separated from = =
solar-wind plasma - : o
Mars s 3 Eﬂ

Q00 0700 (800 (08 1000
Tirne, LT
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Illustration 1:
BS Detection at the Earth

Jacquey et al., 2008

Building parameters:

2 2
d<|3> dV
e dt 60 % dt
(Bso \%

Conditional search:

Yg > 5.107
AND y,, > 5.107
ANDR > 10 R,

Time Table of BS crossings
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Paul Sabatier

TOULOUSE 111
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0R:00 1500 16:00 R0
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Jul 14 2007
Created by AMDAC} 2.0 Sat Mar 21 22:12:41 2009
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¥} Welcome to AMDA - Mozilla Firefox
Fichier Edition  Affichage  Historique  Marque-pages  Outils 7

I
G - e x fay | ma | hktpe ffmanunia. cest . Fri~budnikf AMDANE W/ DOHTMLHTML loginreq. php

|.8] Les plus visités P Débuter aver Firefox 5 A la une

Feedback fout
by Time Tables | Plot Data_| Download Data | Search in Data | External Data_

-
Select parameters to construct new Workspace ¥ Construct Parameter HOWTO
parameter (deriv_[vex_els_cnts_100_2003)"2 Bricks for canstruction :
[ = / ® AMDA parameters from lefi-frarme tree or your aliases
ERG] el vex_els cnts_100_2002 e Operators: +, -, % i “and brackets: (), []
= anpa ® Constants, IDL and AMDA functions
cassi c | -
= Hample: - ~
e 5in(paramf)"2+sqrt(abs(par3mﬁ)*5 ~
| ephemeris / N
= == worrmns
ELS \
T T

Tspectra
Total Crits: anods 6-10; energy range Emin-Emax [&%] | My Parameter Name | Time Step (secs)| Units (op )

(I mex |ceriv_vex_e_100_21 |60

g sens) g
1) deivo pegn !

L THEMIS- 2 |

(= N /

THEMIS-B

I
) THEMIS-C Save My Parameter m ~ < -

| THEMIS-D

| THEMIS-E .
Define an Alias for AMDA Par ter (
- cLusTERY

AMDA Parameter My Alias
[ cLusTERS

L cLusTERS

[ cLusTeR-sp

- DoubleStar

ace

| INTERBALL-Tail

SUTY 1Y o] v

My Pargneter |

hktp: jfmanunja.cest.frf~budnikf AMDANEW /DDHTMLHTMLfoper ations. php#ta
‘s demarrer € £ ©
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lllustration 1:
BS Detection at I\/Iars/ Finding the ‘ultimate’ criterial

0.004 ] ' ' ! S 0.20 ] : : —— »
g E E g2 E E
J 00033 = 5 015 -
= o | = (=] — (—
T = = M — —
4 3 g 4 o107 F
§ 0.002 E- § LAl ’) =
33 - I -
] = E o — _
3§ aom 3 E- 9 nos— -
H = E = ] C

0.000 3 E 0.00 _] r

a 5
] B 4
&— I
- - 4
E ] - ”5 3
4 — -
% . - ¢, 3 ?
] B 453
. - * 3
2 — 13
o] e = A—J

10+ 108
"1
n o
T 108 o 4 A 10t
= 2 3 5
VT 2 10¢ ud 8
ELLI‘ Y 3 i
[} o [} =4 |
w =2 % = 10
R 101 =
o
100 100 10
47:00 08:00 09:00 10:00
20:30 21:00 21:30 22:00
Time, LT Time, LT
s
Aug 30 2007 Dec 12 2006

Creatad by AMDW(C) 2.0 Tue May 12 1B:DE:38 2008
Cragted by AMDACT 2.0 Wed May 13 09:23:19 2008
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AMDA Functionality #6: Conditional Search

L5 Mozill Firefox E]@E]

Fichier ~ Edition  Affichage  Historigue  Margue-pages  ©utils 7

@ - C ‘ot [ B http:/imanunia.cesr . frf~budnik AMDANEW [DDHTMLIUSER S/ nandre/ TT/cs_crossing_wve:x, xml - - >
|.8] Les plus visités P Débuter avec Firefox 5 A la une
A" welcome bo AMDA 2™ http://manunja....rossing_vex.xml 3

Time Table :

cs_crossing vex

generated Tue May 12 15:08:46 2009

under conditions sqrt(xyz_vex(0)"2+xyz vex(l)"2+xyz vex(2)"2)<3 & sqrt(xyz_vex(0)"2+xyz vex(l)"2+xyz vex(2)"2)-15 &

VEXGRAZ MAG VSO _SC POS_VSO(0)<0 & abs(VEXGRAZ MAG VSO _SC_POS_VS0(1))/abs(VEXGRAZ MAG VSO_SC_POS_VSO(0))<05 &
VEXGRAZ MAG VSO MAG VEX VSO(0)*shiftT (VEXGRAZ MAG_VSO_MAG_VEX VS0(0),60)<0

AMDA Search: Time_Step: 600.05; Data_absence_is_gap_for_gaps = 5 Data_Sampling Times; Start_Time:2006-12-15T00:00:00 Time_Interval:015d00h00m

[ StartTime |  StopTime
|z006-12-17T08:00:00 [2006-12-17T08:L0:00

[ 0512 17708 2000 006- 12 17105 5000 Time Table cs_crossing_vex created

|2006-12-19T08:10:DD |2006-12-19T08:4D:DD

Terming

P
; demarrer
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&) Welcome to AMDA - Mozilla Firefox
Fichier  Edition  Affichage  Historigus  Marque-pages  Outils 7

( am F =
@ - c (a0 | ma | httpifimanunja,cest fr/~budnikiAMDANEW [DOHTMLIHTMLfloginreq.php 1. ' 7’

@ Les plus visités ’ Débuter avec Firefox 5] & la une

iy Parameters | ICVAIGENE Dorrioad Data.

My WorkSpace d Construct/Modify the Time Table
BTIME TABLES TablE NamE
; StartTime - StopTime
X Dnicolas_venus |CS—UDSS|”Q—VEX . R . .
% DlscarcrTanis Deie af Conersizm wyyy-mm-dd Thh:mm: ss ywyw-mm-dd Thh:mm: ss
|Tue May 12 15:08:46 2009 200B-12-17708:00:00 2006-12-17T08:10:00 -- 1
X Dtest Descrintion o 2006-12-17T08:20:00 2006-12-17T08:30:00 -- 2
X Dles_crossing_vex H 2006-12-18T08:10:00 2006-12-19T08:40:00 -- 3
sarthayz_vex(0)"2+xyz_vex(l )"2+2.<y.;_ A
Operations < l 2

Source
mm AMDA Search: Time Step: 600.0s;

Data_: absence is gap for_gaps > &

Download

Start_Tirme:2006-12 5T00:00:00
Time farmat: File format: Time Interval 015d00R00mM

|Y‘r"r’Y—MM-DDThh:mm:SS VHpIaintext V|

Mumber of Intervals

Compression: 3
targz @ zip O lExtend Intervals [rmin)
10
Shift Intervals {min)
Upload |D

Tirne format: File format: _ m

[ -MM-DOThhcmm:ss ~| [ plain text | =

Fram lacal machine

| " Parcourir. ]

Frarm url : v
Terminé

‘s demarrer (A - b Oral_andre [Mode de... § mda [Mode ...
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lllustration 2: Current Sheet Crossings

One of the 3 time mtervals in the Time Table

5.0%100

E E 12— -
Q o= J F
& 3 E X 10— =
g —5.0x107— B o J =
Qe 2 Earth :-3 s
B oo E £ E F
E F & F
il . : . F 2 E E
2 163 = m F
2 3 E +— =
d ns— E = E
1 El \MW [\ E 2 T T T =
5 00— # = 107 E
g E ” E 4 E
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-0 3 s = =
3 - — 104
a =
i el T s 1 1 g
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o 2 10t g =
a E
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2 % o] 1
i o 1% 107 =x
10 B E =&
= E ;g 3 o T 104
1 E Zii 102 =
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T £t . B
E1= E 3 1 101 — e
gE £ gl EN
& E Time, UT 02:30 0300 03:30 b0
@
H L
; = ezt 53 s g8
é% E a1 1E8E R¥) By -5 -5
+5 &
25 E gom
R>6.6 & X<0 & abs(Y)/abs(X) <0
g ) >6. < abs(Y)/abs(X) < 0.5

4755 0B:00 68:05
Tirme, UT

o
=

s}

Bx(t) times Bx(t+60s) < 0

Dez 17 2006
Craated by MDW(C) 2.0 Tus Mar 12 15:55:37 2008 Feb 6 2008
Craoted by AMDAC) 2.0 Tue Moy 12 17:12:27 2008
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”IUStration 3: SEP Eve nts Event from Futaana et al., 2008
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AMDA Functionality #4:
External Data
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100
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The X9-class solar flare of Dec 5, 2006, observed by the Solar X-Ray
Imager aboard NOAA's GOES-13 satellite Dec 2008

Craated by AMDA(C) 2.0 Wed May 13 14:51:47 2008
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lllustration 3:
ICMES

Low Mach number solar wind

18 BS crossings reported
Atypical
Compressed effective obstacle

TOULOUSE 111
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Event from Zhang et al., 2008
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log Counts
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CONCLUSIONS

 CDPP/AMDA (Automated Multi-Dataset Analysis) is public
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http://cdpp-amda.cesr.fr

\(\e

* Still a prototype but you are invited to useb%’&lll be open at the end of this year)

\
amda@cesr.fr 6\)‘

PERSPECTIVES o
o™

* Including o&@ﬁ\rtlan datasets (locally or remotely) if possible
EuroPlaNet IDIS
@N“onnectlons with IVOA tools like Aladin under study T Plasrr?a. Node
ant planet auroral emissions, HST observations) activities
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