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EPN-TAP services: Virtis / Venus Express demo
S. Evard, B. Cecconi, P Le Sidaner, F. Henry, R. Savalle, C. Chauvin
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Go to VESPA web site http://vespa.obspm.fr

 VESPA - = 5 wb g , i - Check "AlIVO"
\ﬁrtu;g.liggppean Solar eind Plapetary Acgqss . ) % to access PUblIC
data services

Plotting tools

- @ TOPCAT

&2 Aladin

Asteroid

',.
Comet > SPLAT
Dwarf Planet
SRR b Exoplanet
st ]!I.lCASSIS
Dataproduct Type
Granule GID. Catalog Example
Dyna pectrum
) Saturn in
Obs ID, Measurement Type March 2012
Time selection
) - Enter search parameters:
Data range is included in v The range between eq.
7777777777 Target_Name = Venus
] Time Max | 9

.............................. Dataproduct_type — Cube

- Add constraints/filters

v For instance:
time_min = 3/6/2006 & time_max = 28/8/2006
Spectral v C2_max (= latitude) < O [in Location tab]




Service results

\hrtuil{i&opean Solar #nd Plapetary Acr‘:e.ss-'

http://vespa.obspm.fr

- In line VVEX, click
the "Display results"

AlIlVO
icon to get result list

EPN Resources Plotting tools

% ToPCAT
AMDA - CDPP AMDA DataBase 24665 results B @ ©®© Q -
BDIP - Base de Données d'Images Planétaires 1670 resuits B @ ® Q a5 sPLAT
BIRA-IASB TAP - Profiles from SPICAV-SOIR/VEX 1244 resuits B & © Q iy, crss's

&=~ 3DView
IMPEx_EPN20 - IMPEx Simulation Data 48 resuits B @ ®© Q

Example queries

planets - Main characteristics of solar system planets 1 result B @ ©®© Q Saturn n March

2012
USGS_WMS - USGS WMS 4 results m ® ® Q
VExMag_EPN20 - Venus-Express Magnetometer Data 2278 results B @ ®© Q

*TVEx - VIRTIS Venus Express nominal mission (demo) 358 results & T a
$
e
2 2 H 1] "
abs_cs - Data for numerical modeling of planetary atmospheres 0 resuit ® Q YOU can also C||C|( Advanced quer)l fo rm
to access specific parameters (local time...)

APIS - Auroral Planetary Imaging and Spectroscopy 0 result & a




Query results

\ﬁrtui!ia_ppean Solareind Plapetary Acge_ss' e .

AllVO

Results in service VVEXx

Show 10 j entries
-

-

Column visibiliff Showall  Bjide all

granule_uid Tataprodgtvpe target_name
VI0025_02C spectral_cube Venus
VI0025_02G spectral_cube Venus
VI0025_03G spectral_cube Venus
VI0025_03C spectral_cube Venus
VI0025_04G spectral_cube Venus
VI0025_04C spectral_cube Venus
VI0025_05C spectral_cube Venus
VI0025_05G spectral_cube Venus
VI0025_06G spectral_cube Venus
VI0025_06C spectral_cube Venus

Showing 11 to 20 of 15,682 entries
Data *:7-7 All Data ~

ection « Yy etadata Selection »

© Paris Obseyvatory 2016 -

Contact :

time_min (d)

2006-05-15T12:37:24.226

2006-05-15T12:37:24.226

2006-05-15T12:52:56.287

2006-05-15712:52:56.287

2006-05-15T13:22:27.303

2006-05-15T13:22:27.303

2006-05-15T13:51:56.362

2006-05-15T13:51:56.362

2006-05-15T14:21:24.429

2006-05-15T14:21:24.429

All Metadata ~

time_max (d)

2006-05-15T12:47:06.250
2006-05-15T12:47:06.250
2006-05-15T13:14:56.128
2006-05-15T13:14:56.128
2006-05-15T13:44:22.329
2006-05-15T13:44:22.329
2006-05-15T14:13:51.388
2006-05-15T14:13:51.388
2006-05-15T14:32:06.108

2006-05-15T14:32:06.108

access_url

VI0025

VI0025

VI0025

VI0025

VI0025

VI0025

VI0025

VI0025

Previous

02.CAL

02.GEO

03.GEO

03.CAL

04.GEO

5_04.CAL

05.CAL

05.GEO

06.GEO

06.CAL

granule_gid
calibrated
geometry
geometry
calibrated
geometry
calibrated
calibrated
geometry
geometry

calibrated

1- B

obs_id 1%

Vi0025_02

VI0025_02

VI0025_03

Vi0025_03

Vi0025_04

VI0025_04

VI0025_05

VI0025_05

VI0025_06

VI0025_06

1569

target
planet
planet
planet
planet
planet
planet
planet
planet
planet

planet

Next

Earth j Footprints~

Plotting tools

@ TOPCAT

&2 Aadin
sf SPLAT
]_'! CASSIS
&=~ 3DView

Example queries

Saturn in March 2012

Result is a list of files
matching the query

- Click "Show all"
to see other parameters

- Hover the mouse to
see thumbnails

- Click to select one or
more lines & click "Data
selection" / Download

to download files from
the PSA




Displaying footprints

-
VESPA

Virtugligiropean Solar &nd Plapetary Acée§s

Results in service VVEx

Show 10 - | entries

Column visidility  Show all Hide al

granule_uid dataproduct_type target name time_min (d) time_max (d) IL  access url
W0025_05G spectral_cube Venus 2008-05-15T13:51:55.050 2006-05-15714:13:50.075 WW( 5.GE
V0025 _05C spectral_cube Venus 2006-05-15713:51:55.050 2006-05-15714:13:50.075 VW0025_05.CAL
VID025_0sC spectral_cube Venus 2006-05-15T13:51:56.362 2006-05-15T714:13:51.388 VI0025_05.CAL
VIoo25_05G spectral_cube Venus 2006-05-15713:51:56.362 2006-05-15714:13:51.388

VID025_06G spectral_cube Venus 2006-05-15T14:21:24.429 2006-05-15T14:32:06.108

VIDO25_06C spectral_cube Venus 2008-05-15714:21:24.429 2006-05-15714:32:06,108 VID025_06.CAL
VV0025_06G spectral_cube Venus 2006-05-15T14:21:24.621 2006-05-15714:32:06.302 VW0025_06.GEO
WW0025_06C spectral_cube Venus 2006-05-15T14:21:24.621 2006-05-15T14:32:08.302 >_06.CAL
Vio025_07G spectral_cube 2008-05-15T14:36:53.510 2006-05-15714:47:37 464

oo e e iense e

Showing 41 to 50 of 15,558 entries 1 row selected

Data Selection -  Metadata Selection ~ AllData~  All Metadata ~

O&'misomqvaluymm-
Contact :

Plotting tools

& Toecar

&P Aadin
%" SPLAT

b_ CASSIS

&=~ 3DView

Example queries

Saturn in March

Send s_region selection

2012

- Select correct target

- Click "Footprints" /
Send GeoJSON to
display bounding box in
Mizar

- Click "Footprints" /
Send s_region to display
footprint in Aladin




8006

@  VvesPAQueryinteface %

Mizar

<\ X EPN-TAP 2 parameterde... x | +

Displaying footprints

FPS : 60
Average render time : 3.40 ms
# rendered tiles : 36 -16.399° x -16.705°

8 00 Aladin v9.0

aris-srv-paris.obspm.fr/mizar/ e | @ (Q maps usgs venus

ﬁ Les plus visit Google [ eBay (L LESIA~ (3] Actwalités > (i mail ~ (i Stick ~ (5] wiki, etc > (3 OVParis ~

SHB O AT P =

DSS background from = |

= & Position
DSS +SDSS «2MASS “WISE *GALEX *PLANCK *AKARI “XMM *Fermi “Gaia *Simbad *NED +
[T T R e (51 KB 1 T 0p 0-GIOb 1 Mosaic” 1024 hpx

[ =
rille cligne

) 2016 Unistra/CNRS - by CDS - Distributed under GNU GPLv3

x

Référentiel | ICRS A ‘@

L

&=, Drawing
(14 Venus_Magellan_
(v 2 Venus_Magellaro,
= [1gE2_DSS colored O
cont

taille - il +
opac. - {0+
E zoom — cfiil————— 4]

prop frame: 1CRS

e o @

0sel 7051 221ps £ 255M0 )

- "GeoJSON" will open Mizar in a
new browser tab and display the
bounding box on a 3D sphere

- "s_region" will launch Aladin and
display a more precise footprint on

a 3D sphere, here as a red contour
(first load HIPS file of target manually to
display background map)

In both cases you can rotate, zoom in/
out, etc




Analysing results

—
VESPA

\hrtui&ppean Solar eind Plapetary Acce_ss' I '

AllVO

Results in service VVEx

Show 10 j entries

Column visibility Show all = Hide all
granule_uid dataproduct_type
VI0025_02C spectral_cube
VI0025_02G spectral_cube
VI0025_03G spectral_cube
VI0025_03C spectral_cube
VI0025_04G spectral_cube
VI0025_04C spectral_cube
VI0025_05C spectral_cube
VI0025_05G spectral_cube
VI0025_06G spectral_cube
VI0025_06C spectral_cube

Showing 11 to 20 of 15,682 entries

target_name
Venus
Venus
Venus
Venus
Venus
Venus
Venus
Venus
Venus

Venus

All Data ~

© Paris Obseyvatory 2016 ~

Contact :

time_min (d)

2006-05-15T12:37:24.226
2006-05-15T12:37:24.226
2006-05-15T12:52:56.287
2006-05-15T712:52:56.287
2006-05-15T13:22:27.303
2006-05-15T13:22:27.303
2006-05-15T13:51:56.362
2006-05-15T13:51:56.362
2006-05-15T14:21:24.429

2006-05-15T14:21:24.429

All Metadata

time_max (d)

2006-05-15T12:47:06.250
2006-05-15T12:47:06.250
2006-05-15T13:14:56.128
2006-05-15T13:14:56.128
2006-05-15T13:44:22.329
2006-05-15T13:44:22.329
2006-05-15T14:13:51.388
2006-05-15T14:13:51.388
2006-05-15T14:32:06.108

2006-05-15T14:32:06.108

Previous

access_url

VI0025_02.CAL
VI0025_02.GEO
VI0025_03.GEO
VI0025_03.CAL
VI0025_04.GEO
VI0025_04.CAL
VI0025_05.CAL
VI0025_05.GEO
VI0025_06.GEO

VI0025_06.CAL

granule_gid
calibrated
geometry
geometry
calibrated
geometry
calibrated
calibrated
geometry
geometry

calibrated

|-

obs_ id i target

VI0025_02 planet
VI0025_02 planet
VI0025_03 planet
VI0025_03 planet
VI0025_04 planet
VI0025_04 planet
VI0025_05 planet
VI0025_05 planet
VI0025_06 planet
VI0025_06 planet

1569 Next

Earth j Footprints~

Launch VO tools
either from buttons
or from your system

Plgfting tools
f @ TOPCAT

&2 Aadin

833 SPLAT
\ m cASSIS
-:0; 3DView

Example queries

Saturn in March 2012

Favorite tools include:

Aladin & DS9:images & cubes

e TOPCAT: tables & catalogues
CASSIS &
SPLAT/Specview/VOspec: spectra




Analysing dataset

VESPA- " .

&opean Solar&ind Plapetary Acce_ss' '

Results in service VVEx

Show 10 j entries

Column visibility Show all = Hide all

granule_uid dataproduct_type target_name time_min (d)
VI0025_02C spectral_cube Venus 2006-05-15T12:37:24.226
VI0025_02G spectral_cube Venus 2006-05-15T12:37:24.226
VI0025_03G spectral_cube Venus 2006-05-15T12:52:56.287
VI0025_03C spectral_cube Venus 2006-05-15T12:52:56.287
VI0025_04G spectral_cube Venus 2006-05-15T13:22:27.303
VI0025_04C spectral_cube Venus 2006-05-15T713:22:27.303
VI0025_05C spectral_cube Venus 2006-05-15T13:51:56.362
VI0025_05G spectral_cube Venus 2006-05-15T13:51:56.362
VI0025_06G spectral_cube Venus 2006-05-15T14:21:24.429
VI0025_06C spectral_cube Venus 2006-05-15T14:21:24.429
Showing 11 to 20 of 15,682 entries

- T ’
nw Metada ta Sel¢ n~% AlData@ Al Metadata ~

© Paris Obseyvatory 2016 ~
Contact :

time_max (d)

2006-05-15T12:47:06.250
2006-05-15T12:47:06.250
2006-05-15T13:14:56.128 V10025
2006-05-15T13:14:56.128 V10025
2006-05-15T13:44:22.329 V10025
2006-05-15T13:44:22.329
2006-05-15T14:13:51.388 V10025
2006-05-15T14:13:51.388 V10025
2006-05-15T14:32:06.108 V10025
2006-05-15T14:32:06.108 V10025

Previous

url

02.CAL

25_02.GEO

03.GEO

03.CAL

04.GEO

25_04.CAL

05.CAL

05.GEO

06.GEO

06.CAL

granule_gid
calibrated
geometry
geometry
calibrated
geometry
calibrated
calibrated
geometry
geometry

calibrated

|-

obs_id &

VI0025_02

VI0025_02

VI0025_03

VI0025_03

VI0025_04

VI0025_04

VI0025_05

VI0025_05

VI0025_06

VI0025_06

1569

target
planet
planet
planet
planet
planet
planet
planet
planet
planet

planet

Next

Earth j Footprints~

Click "All Metadata" /
Send Table

=>TOPCAT will
receive a description
of all files

Plotting tools

@ TOPCAT

&2 Aadin

833 SPLAT

m CASSIS

&=~ 3DView

Example queries

Saturn in March 2012

You can also select some lines &
click "Metadata selection"

eur(®PLAN
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P 54/ 1821M

urrent Table Properties

Label:

Location:
Name:
Rows:
Columns:

IWQX

Europlanet client:vvex

vvex

1 000 (996 apparent)

49

Sort Order: ¥ | c2min

Row Subset:

Activation Action:

| OkK2

A
v

| image(access_url) | @ Broadcast Row

O

) Clients:i @ &% Q_;ML Kb fli ﬁ

Analysing dataset

8006 TOPCAT(1): Table Browser
a[x!
Table Browser for 1: vwex
granule_uid granule_gid obs_id datapro... target_... /target_... target_distance_m... target_distance_m.../ time_min time_max time_sampling_step_min | time_sampling_step_max targe
129 | VI0043_00C  calibrated VIO043_00  sc Venus  planet 1456, 36 1456, 36 2,453890E6 2,453890E6 10, 10,
130 | VIO043_00G geomelry VI0043_00  sc Venus  planet 1456,36 1456,36 2,453890E6 2,453890E6
131 calibrated | z—mm-_-_--
132 | VI0044_00G  geometry  VIO044 00 sc Venus  planet 70712,3 70712,3 2,453890E6 2,453890E6
133 | VI0044_01C  calibrated VIO044_01  sc Venus  planet 68188,5 68188,5 2,453890E6 2,453890E6 5, 5,
134 | VI0044_01G  geometry VIO044_01  sc Venus  planet 68188,5 68188,5 2,453890E6 2,453890E6 5, 5,
135 | VI0044_02C  calibrated VIO044_02  sc Venus  planet 69267,9 69267,9 2,453890E6 2,453890E6 5, 5,
136 | VI0044_02G  geometry  VIO044_02  sc Venus  planet 69267,9 69267,9 2,453890E6 2,453890E6 5, 5,
137 | VI0046_00C  calibrated VIO046_00  sc Venus  planet 63522,2 63522,2 2,453892E6 2,453892E6 2,5 2,5
n 138 | VI0046_00G  geometry  VIO046_00  sc Venus  planet 63522,2 63522,2 2,453892E6 2,453892E6 2,5 2,5
) 139 | VID046_01C  calibrated VIO046_01  sc Venus  planet 63092,2 63092,2 2,453892E6 2,453892E6 2,5 2,5
140 | VID046_01G  geometry  VIO046_01  sc Venus  planet 63092,2 63092,2 2,453892E6 2,453892E6 2,5 2,5
M 141 | VI0046_02C  calibrated VIO046_02  sc Venus  planet 59536,8 59536,8 2,453892E6 2,453892E6 2,5 2,5
ouble=CliIC ta e 142 | VI0046.02G  geometry VI0046.02 sc  Venus planet  59536,8 59536,8 2,453802E6  2,453892E6 2,5 2,5
143 | VI0046_03C  calibrated VIO046_03  sc Venus  planet 59056,5 59056,5 2,453892E6 2,453892E6 2,5 2,5
. 144 | VI0046_03G  geometry  VIO046_03  sc Venus  planet 59056,5 59056,5 2,453892E6 2,453892E6 2,5 2,5
145 | VI0046_04C  calibrated VIO046_04  sc Venus  planet 53433,7 53433,7 2,453892E6 2,453892E6 2,5 2,5
n al I l e to O P e n It 146 | VI0046_04G  geometry VIO046_04  sc Venus  planet 53433,7 53433,7 2,453892E6 2,453892E6 2,5 2,5
147 | VI0046_05C  calibrated VIO046_05 sC Venus  planet 45297,4 45297,4 2,453892E6 2,453892E6 2,5 2,5
148 | VI0046_05G  geometry  VIO046_05  sc Venus  planet 45297,4 45297,4 2,453892E6 2,453892E6 2,5 2,5
149 | VI0047_00C  calibrated VIO047_00  sc Venus  planet 2422,89 2422,89 2,453894E6 2,453894E6 2,5 2,5
150 | VI0047_00G  geometry  VIO047_00  sc Venus  planet 2422,89 2422,89 2,453894E6 2,453894E6 2,5 2,5
151 | VIO047_01C  calibrated VIO047_01  sc Venus  planet 5089,24 5089, 24 2,453894E6 2,453894E6 5, 5,
H 152 | VI0047_01G eomet VI0047_01  sc Venus lanet 5089, 24 5089,24 2,453894E6 2,453894E6 5 5
Click menu buttons 010 seomety V0047 P ' ' ' ' ' '

0 get eSO O el
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Table List—————— rCurrent Table Properties
[ |
Label: vvex

Name: vvex

Columns: 49

Location: Europlanet client:

Rows: 1 000 (996 apparent)

Sort Order: @ \

c2min

Row Subset: | OK2

A
v

Activation Action: | image(access_url) | ¥ BN\adcast Row

rSAMP

"- 54/ 1821 M ‘ Messages: |

O

Click Sky-plotting icon

[or menu Graphics/Sphere plot (old) ]

Select parameters clmin & c2min

(= lon / lat min - this is not the entire cube

footprints)
=> Spherical map

In Form tab, select Mode = "Aux"
with Local_time_min as parameter
and adjust color scale in Aux Axis

(uncheck box "Reflect longitude axis" in Axes/Projection

to get a correct plot with E longitudes.

"Sphere plot" from the Graphics menu is OK)

7: Al
e .:'\. 20
=30, T
) - ' 2 o
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PR o 5
R W byl 073
L wa y ©8
LR
o,
s- . PR
: B 'I' . \ “. 5
"f =0
Wt
ey )
BTN
. Position @
Table: | 7: vvex D\
Data Sky System: | equatorial & @ @
Lon: |clmin v | @@
Lat: |c2min v | @@

lPosition: 232 =72 | [Count- 14 642 / 15 682




“aloh Ense: HOPO0 BEX @m 0e

rCurrent Table Propertie

[Table List

1: wex

Label: |vvex

Name: vvex

Columns: 49

Location: Europlanet client:

Rows: 1 000 (996 apparent)

Sort Order: @ | c2min

Row Subset: | OK2

Activation Action:

rSAMP

O

Messages: |

pm 54/1821M

Click plane-plotting icon

Select parameters Clmin & C2min
=> Cylindrical map

Some values are out of bound

Select region of correct points

(0/360° and -90/90°) with shift-drag and
click "Define subset"

Call it "OK2"

[ 13 |

ol &

LAl
60 * 1: 0K2
40
20
> 0
o
o)
E -20
o~
v
-40 .-'ﬂ-l.' ;-‘- _
| =Tl e -
e T T
-60 e BB S
. o TW. T e .
ey YL e T
. . - m.‘".'--;,..u-g' aun h“"-\."q'.h. N ~ - Tl
-80 . R -, opire LI Ay LTI
L-. IS bR e WL LR
-100
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
clmin / deg
B [E il
) —
Frame .mm Subsets = Form |
ExDAxes
= Table: | 1:vvex
O A —
Legend
“v: [c2min _: <D
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[Table List—— — rCurrent Table Propertie

Label

Location: Europlanet client:
Name: vvex
Rows: 1 000 (996 apparent)
Columns: 49

Sort Order: @ | c2min \

Row Subset: | OK2 5

2w 2@

5 |wex

Activation Action: | image(access_url) | [ Broadcast

rSAMP
[ 1 I .
B 54/1821M | | Messages: | O | Clients: | (®) &

86006 Plane Plot

""""" [alE[e[#)io [

]

¢ 1:0K2

1
v
o

|
=)
o

c2min / deg

1
~
o

® 00 o 0 0

40
" eeeses 300
. olaees®®s o
: : e
. seesvese s’ H .
p .“E;:;:::..o: o oeps 200 3
LAY 290099% Le0 ® 7‘ oo g
. . . . abd. 2e s o3 g
Click plane-plotting icon e R i
$ “.ooo .

: A C R T S
-80 .. ......:.!“ R Oo.o'o.'::.... .o
. . . . gigadiie T D Blsest eeedy o
SeIeCt Parameters tlme—mln & C2m|n -90 [l . ° o0 0’:0 :ﬂooooooo . &u...::%:nt: oo.‘“‘:. o83e
1 2453890 2453900 2453910 2453920 2453930 2453940 2453950 2453960 2453970
Select "OK2" in Subsets tab i '
— n N | av e
Select Mode=Aux & C.I min" in Form tab @ [E o
=> Coverage through time 1 Frame [Position {{ subsets WD
:D Axes - -
Legend 41_104' e =‘?u<[>ll /ol '—hl q"’/;"""i‘mil E
. o o . . . . Xt Upaqgue nmic. Ll
Clicking a point in any plot enlights it in B BRI —

Shape: | @ & [([p)

other plots and tables => you can easily 8w | .
Size: o3 3 w

track outliers

{Clobal Style




800

Plane Plot

BEe P2 FE(E] [@][X]

Session footprints
80 - |- 2: Nominal
60 . T ™ e el
40 m || ||'| | 6ed
£ HI'\' H H' |
c
g0 gL . "
+ e4 &
g ) ' of e ’. I L e
URZ0 N | ”l'l 3e4§
w1 !
2e4
-60
o led
-80 ) '_ ) N e -
. . 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
In plane plot, click SizeXY .. (cimasecimne720)2 %30
. :
option
| Position = Subsets
AEAPAPAEAEAE- TN 1
: ﬁﬁ aux 3| L!Jw
Aux: vtarget_distance_min :: ww
Opaque limit: () =l
—

Position:

gm @8 Select @@ PanX/Y EBStretchX)y EBI

| [Count: 15 264 1 15 6R2

| Position | Subsets [EIZN

In cImin vs ¢2min plot, define
coordinates and sizes as in example.
This provides a rough approximation of
the footprints in cylindral projection (the
actual footprints are inside the boxes)

| —

0 |:||
* o
#].ﬂ el.:‘.’e

. | EARA AR T

E 3
3™ ¢ Mark

Y SizeNQL(c2Zmax-c2min)/2

Table: | 1:wvvex &

Xz | ((lclmax+clmin+720)/2) % 360

W ‘ (c2max+c2min)/2




Analysing cubes

VESPA- " .

&opean Solar&ind Plapetary Acce_ss' '

Results in service VVEx

Show 10 j entries
Column visibility Show all = Hide all
granule_uid dataproduct_type
VI0025_02C spectral_cube
VI0025_02G spectral_cube
VI0025_03G spectral_cube
VI0025_03C spectral_cube
VI0025_04G spectral_cube
VI0025_04C spectral_cube
VI0025_05C spectral_cube
VI0025_05G spectral_cube
VI0025_06G spectral_cube
VI0025_06C spectral_cube

Showing 11 to 20 of 15,682 entries

target_name
Venus
Venus
Venus
Venus
Venus
Venus
Venus
Venus
Venus

Venus

ne All Data ~

© Paris Obseyvatory 2016 ~

Contact :

time_min (d)

2006-05-15T12:37:24.226
2006-05-15T12:37:24.226
2006-05-15T12:52:56.287
2006-05-15T712:52:56.287
2006-05-15T13:22:27.303
2006-05-15T13:22:27.303
2006-05-15T13:51:56.362
2006-05-15T13:51:56.362
2006-05-15T14:21:24.429

2006-05-15T14:21:24.429

All Metadata

time_max (d)

2006-05-15T12:47:06.250
2006-05-15T12:47:06.250
2006-05-15T13:14:56.128
2006-05-15T13:14:56.128
2006-05-15T13:44:22.329
2006-05-15T13:44:22.329
2006-05-15T14:13:51.388
2006-05-15T14:13:51.388
2006-05-15T14:32:06.108

2006-05-15T14:32:06.108

access_url
VI0025_02.CAL
25_02.GEO
VI0025_03.GEO
VI0025_03.CAL
VI0025_04.GEO
VI0025_04.CAL
VI0025_05.CAL
VI0025_05.GEO
VI0025_06.GEO

VI0025_06.CAL

Previous

granule_gid
calibrated
geometry
geometry
calibrated
geometry
calibrated
calibrated
geometry
geometry

calibrated

|-

obs_id &

VI0025_02

VI0025_02

VI0025_03

VI0025_03

VI0025_04

VI0025_04

VI0025_05

VI0025_05

VI0025_06

VI0025_06

1569

target
planet
planet
planet
planet
planet
planet
planet
planet
planet

planet

Next

Earth j Footprints~

Select one line &
click "Data
Selection" / Send

VIRTIS PDS cubes

Plotting tools  (use a VIRTIS-M cube,
& orev  with name starting in VI or
&2 Aadin VV)
af SPLAT
= => will send a cube

to APERICubes

Example querie.

Saturn in March 2012

eur(sPLANET




Visualization of spectral cubes

® OO0 ;" Apericubes Demonstrator "\+

{:(—} voplus.obspm.fr/apericubes/js9/demo.php# c Search 3 ATAH 4O

T APERICubes Demonstrator - a ool for explering VIATIS cubes
\% ’

Most Visited ~ [EJ Google [E eBay (] LESIA ~ []Actualités ~ (] mail v []Stick ~ [] wiki, etc > [] OVParis ~

http://voplus.obspm.fr/apericubes/js9/demo.php

Validate all dialogues
(and wait a bit)

Will open a new tab in
your browser

Select channel 75

(O2 emission on night side)
Adjust contrast by clicking &
dragging mouse over image

Click location in image

corresponding spectrum will plot
below

You can also select a box region
and move it on the image =>
average spectrum and box
statistics




Visualization of spectral cubes

Most Visited ~ [EJ Google [E eBay (] LESIA ~ []Actualités ~ (] mail v []Stick ~ [] wiki, etc > [] OVParis ~

T APERICubes Demonstrator - a ool for explering VIATIS cubes
\% ’

. ' A
® OO0 J Apericubes Demonstrator '\+ 2
( € ) @ voplus.obspm.fr/apericubes/js9/demo.php# c Search g A TB 40 | =

—

Seed image wa SAVP | Show s spectum for bax regkn

(
A

http://voplus.obspm.fr/apericubes/js9/demo.php

(with VOtools launched)
Check Samp status

(if not connected click
"Register with SAMP HUB")

Click on a "Send... via
SAMP" button

Images and cubes will display in
Aladin

Spectra will display in TOPCAT,
CASSIS, VOspec, Specview, etc

(PDS3 data have been read & converted to
FITS files in a local IDL or GDL session)




Spectral tools: TOPCAT

.8 00 Plane Plot

EREEIRIE )

0.10

=
°
E

Flux / W/m**2/sr/micron
o
=
o

T 3AI
2 Al

0.04
0.02
o . Lf\'}\ﬂ . e
3.6

5.2

1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4
Wavelength / um

3.8 4.0 4.2

4.4 4.6

4.8

5.0

Position = Subsets lm

N
;DA _a—
IR N EAFARAEATE (E AL
S L/ ¢+ Mark|[Global Style

$ 7 G aispec. = ) (4] & by subsex
T -
§ & 7 2:5pe Thickness: | 2 3 @Q/

Dash: | —— | (¢J]})

Position: Count: 807 / 864

EZ] @ Select @@ Pan X/Y @ StretchX/Y @B FrameX/Y @ Zoom Iso

TOPCAT receives spectra
from APERICubes, can
overplot selections

Use "Plane plot" & check parameters

Click "New line form" to connect
spectral channels

Click "Add new plot" to overplot
spectra




Spectral tools: Specview

Specview receives spectra
from APERICubes
Includes analysis functions

e O O Specview
X axis Y axis
| WAVELENGTH 3| [ FLUX $|  3.1535382 [ 0.050012242 | | Print | | Redraw |
Gperaned for NASA by AURA
Grid off % Auto % Plot type 2] [|[»] | Expand Fit Units

< 3 . " "
S ]
: s ] Click on "Measure" to
g 1,0e-2 g —g . d
a 3 per form continuum an
i — band m m
E E an easurements
- E
x -
= 1,0e-4 _g
g 3
o .
1 I 1
2,0
Wavelength (um)
Pan | ©® O O http://voplus.obspm.fr/apericubes/tmp/79.94.49.5-2...

Feature ID Output Settings | i

Quantity Value Error Units Specview

Net flux 0.14541 W/m**2 fsr/mi... g

Eq.width 1.80005E14 Angstrom Is

Flux weight. po... 17412.03569 Angstrom UX s 2.3632576 | 0.04875941 | | Print | | Redraw |

Extremum posi... 17511.40117 Angstrom —— ———— L . \\S!Ht\{ln\

erared far NASA by

RV (flux w.) km/s e .

RV (extremum) km/s v Plot type Iz‘ E] II' Expand Units

RV (handle) km/s

Total flux 0.15304 W/m*=2/sr/mi...

Avg. flux density 0.01292 W/m**2/sr/mi...

Handle position 17401.47470 Angstrom T T T T T T T T T T T T ]

Handle value 0.02412 W/m=*2 /sr/mi...

Lower limit 16794.20642 Angstrom 4

Upper limit 17823.92220 Angstrom . —_ .

Number ofbins 12.0 Green/blue regions = continuum -

Continuum 1 9.27409E-4 6.59692E-4 W/m*=2/sr/mi... H —_— 7

Cont.1 lower limit 15883.30400 Angstrom Red reg|0n = band |

Cont.1 upper li... 16279.34853 Angstrom

Cont. 1 handle... 16081.32627 Angstrom L — d 4

Cont. 1 handle... 0.02412 Wim==2/sr/mi.. pE 3 81— B89

Continuum 2 4.46717E-4 6.11867E-4 W/m**2 /sr/mi...

Cont.2 lower limit 18523.60087 Angstrom T

Cont.2 upper li... 18919.64540 Angstrom _

Cont. 2 handle... 18721.62313 Angstrom

Cont. 2 handle... 0.02412 W/m**2 /sr/mi... B

U e e s |
L L ! L | ! L L L 1 L L
2,0 2,5
Wavelength (um)
Record | | Dismiss |




Spectral tools: Specview

.8 O 6 o — Specview - — |
X axis Y axis SPACT:
| WAVELENGTH 4| | FLUX 4| 3.1535382 | 0.050012242 | [ print | | Redraw | NG
FareT For NASA by AURA
| Gridoff 4| | Auto 4| | Plottype | [ | Expand | | Fit | | Measure | Units |

1,0e-2 ch

1,0e-4

Rel. flux (W/m**2/sr/micron)

L |

2,0

8.0 0 http://voplus.obspm.fr/apericubes/tmp/79.94.49.5-OE83E1AA2863495 10F720ABAACBIF5SD2 /apericubes_spectrum.fits(1]\Wavelength Fy

@ Use local linelists

Wavelength min (A):

Wavelength max (A):

(¥ Search linelists using VAMDC infrastructure

| Atom0 hide + () Collision Hide
Molecules
M Molecule0 | hide +
Chemical name water | ‘ e 0 0 Specview
Stoichiometric formula ] . R m‘
X axis Y axis SPACT
SregudfEmn | WAVELENGTH 4| | FLUX +|  4.6668205 | 0.1476664 | | Print | | Redraw | BNy
Spin isomer perated Fnllkl.s\_i}hw AUR/
Standard InChiey [ ] | Gridoff 4| | Auto 4| | Plottype | |§| mm | Expand | Fit Measure Line IDs Units
Particles
Particle0 hide a
_| Particlel hide [ - + | g
<
~

10294.971466064453

S —
51219.7208404541

Click on "Line IDs" to
query band line
databases (from
VAMDC) - pick up
relevant ones

1,0e-2

L 9. Y. NN NWNNWNWN
ber of RADIATIVE : 10000

reading data from : vamdc.mssl.ucl.ac.uk
data from : cdms.phl.uni-koeln.de have been read
data from : cdms.phl.uni-koeln.de have been read

| Dismiss

— Pg 109

1,0e-4

Rel. flux (W/m**2/sr/micro

Wavelength (um)




Spectral tools: CASSIS

e 00 Cassis 3.8 - database fi

CASSIS receives spectra
from APERICubes, can
overplot a selection of
spectra and manipulate them

rom SQLITE (cassis20150223.db)

File Edit Modulés View Sfripts Windows Templates Configuration VO Help
EEID e N
( Full Spectrum | - -
Frequency [GHz] InfoPanel | Overlays | Species | Fit 1@’
300000 275000 250000 225000 200000 175000 150000 125000 100000 75000 50000 Plot Info
I I I I I I I I I I I
Spectrum Analysis 1
ML 7 NN Spectrum Analysis 1
01 - B in : SKY Lo [MHz] : unknow visr: 0
-]
2 !
S 0075+ - Spectrum Analysis 2
g
= M Spectrum Analysis 2
@ 005 —
o in : SKY Lo [MHz] : unknow visr: 0
«®
g 0.025 - -
= J
= ] ﬂ@l@\ Tools Results
0r iy v .- —
[] W ..rum Analysis 1 resampled 1
nnoE - in : SKY Lo [MHz] : unknow visr: 0
1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [] W ..rum Analysis 2 resampled 1
1 1.25 15 175 2 225 25 275 3 3.25 35 3.75 4 425 45 475 = 5.25
Wavelength [nm] in : SKY Lo [MHz] : unknow visr: 0
Reference frequency: 174866738.09 N Result subtract 1
X Tools [ ¥ Tools |"Stack/Mosaic | in : SKY Lo [MHz] : unknow visr: 0
Shift 1 rZoom Search Range X, IFrequency |v| IGHz |v|
<<[>>]||[+ ] = ] |[5:33 [Go]| [4-51 ||set o [ Log
e T o

Press "shift" to get info on mouse location
"Alt"-drag to select a region (used in "Fit" tab)
"Alt"-click to put markers

Click the "Tools" tab to combine spectra

Spectra are resampled to a common wvl vector
on the fly

The "Species” tab accesses internal line databases
(most of them related to the ISM)

Includes LTE and RADEX modeling




Spectral tools: VOSpec

VOSpec receives spectra
from APERICubes, but does
not recognize units

8 00 VOSpec
Eesa
VOSpec i
File Edit View Operations Plastic SAMP Help
o | o
s glo[ala]x[x[a]«[ale]H
= = Target Ra Dec | size [1 Query
icr.
it 1 Sp e |
RedShift 0.00
De-reddening <
@
72V Tooo £
Y-axis error 4 4
X-axis error 4 N
U:_ A
1
1 1.2 14 16 18 2 2.2 24 26 28 3.0 3.2 14 4 45 4
Wavelength (micron;lineal
x| At/ " Yla J| Y ¥ ¥| Y| Y| oo
N/ s AJ Jﬁ 4 ¢ j“’.\. 'Y M %-B’ 1 -
- . X X X X x ol x
kL Spectra List
¥ @ Local Data
@ [Pttp://vopius.obspm.fr/ apericubes/ tmp] 79.54.49.5- 973D 26F 99669F T84S IC1991979D2304/ apericubes_spectrum fits
16605E0 , 5,7114E-2) RETRIEVE Unmark All Reset

Select Wavelength in micron

& Flux in W/m?/um in input pannel
Then uncheck "Log" in axes & reselect
"W/m2/um" in flux menu

Select "Line" to connect channels

Currently does not understand radiance (W/m?/sr/um)
or reflectance - being discussed with ESA




Spectral tools: VOSpec

SLAP Viewer Copyright ESAC, Spain

= i o= L P e o

> VUV-LERMA-LUTH
v NIST ATOMIC SPECTRA
@I http://physics.nist.gov/cgi-bin/ASD/slap.pl?
> CIELO SLAP
> CHIANTI SLAP
v STSCI SLAP
@] http://archdev.stsci.edu/slap /search.php?
v LERMA
@ http://linelists.obspm.fr/transitions.php?base=cdms_jpl_basecol&

File

Edit View Operations Plastic SAMP Help

Wave Unit

micr... -
Bk YOSpec Spectral Analysis Tool B
L] | [ Select

ange of Search (m)
Fel 14334314 A Range of Search (m

Redshift [o00 |
: Wavelength Start [)88352137345534E-6 Wavelength End

De-reddening

2V [ooo |

Y-axis error j | Reset |

X-axis error
Slap Services Output

{ NIST ATOMIC SPECTRA

Graphic Mode

W u | ¥ :;'

>

SPECTRA

1 Idm:Lin... _lf!_rv1:_l._i_r1::._ _Il_:l_m:Lin... Ld_rl‘i':in'.‘.‘. lq'll:l:in:.:_ Idm:Lin... 1:!r_n';L_ir1.:." Er_nil._irl.:.
0 1.8405...Til18... Ti 3d3.(4... 3d3.(4... 1.840... 8.6805...9.759...
s 1 PR 1.8407...Ne | 18... Ne 252.2p... 252.2p... 1.840... 3.2108...3.318...
. 1.8407... Till 18... Ti 3d2.(3... 3d.(2D... 1.840... 1.3003... 1.408...
1.8408... Ar Il 18... Ar 352.3p... 352.3p... 1.840... 4.0764...4.184...
; iy - - - - 1.8408... Ar Il 18... Ar 352.3p... 352.3p... 1.840... 4.0764...4.184...
N I - N , ML " 1.8409...Csll 1... Cs 5p5.(2... 5p5.(2... 1.840... 3.3599...3.467...
L SLW J'ﬁ Hl’ J:D‘a J“‘x GILx )/@ thL Jﬁ 1.8412...Csll 1... Cs 5pS.(2... 5p5.(2... 1.841... 3.3599...3.467...
e o : 1.8413...Fe 1 18... Fe 3d7.(4... 3d7.(4... 1.841... 1.0582...1.166...
Y Il i 1.8413...Til18... Ti 3d2.(1... 3d4 3. 1.841.. 5.9424..7.021...
[ﬁjmt‘;d‘.vw‘u:vouw'n fr/apericubes/tmp/79.94.49.5-923D26F99669F 784A92C1991979D2304/apericubes_spectrum.fits 1.8415...Til 18... Ti 3d2.(1... 3d4 3... 1.841... 5.9671...7.045...
view |
(14836E0 ,3,7883E-2) RETRIEVE | | UnmarkAl | | Reset | |
. nwe e . " . . . .
Click "Simple Line Access” button Uses an older protocol which retrieves all lines in a
Select area of interest given range => long and busy
Select spectral databases in new window Databases mostly related to the ISM (atoms)

Once loaded, lines are identified on mouse-over

Fitting functions available in "Operations" menu




Future developments

- Extension of data service:
Geometry parameters: illumination angles, disk intercept, tangent altitude, etc
Enlarge to mission extensions
Compute all sampled footprints

- Footprints mosaicking (in a GIS or Aladin)

- Support for H cubes in APERICubes / CASSIS (as set of independent spectral orders)

- Stand-alone PDS3 reader/FITS converter (currently implemented in APERICubes)
- Send data to 3Dview, MATISSE!?




Powerfull searches on location

Submit m Plotting tools
@ TOPCAT

é.ﬁ7 Aladin

All VO Services

@ Custom Service ,
4~ SPLAT

Resource Url Schema Name
planeto.obspm.fr/__system__/tap/run’tap vvex l CASSIS
&=~ 3DView
WHERE
Example queries
INTERSECTS(s_region, POLYGON('UNKNOWNFrame', 150, 0, 150, 5, 190, 5, 190, 0))=1 Saturn in March

2012

et i e QI

In "Direct Query" tab
- Select service

- Enter ADQL query on
s_region footprint

Will return cubes with
footprint intersecting
or containing a
polygon, circle, or point




Context




VO functions

- VESPA provides search functions to the PSAVVEx dataset
- TOPCAT provides quick-look of table information
- APERICubes will provide on-line visu & basic analysis functions to a single cube
Will also provide conversion from PDS3 to VO format (FITS) & link with other VOtools
- Aladin, Specview, CASSIS, etc can display images / cubes / spectra from APERICubes

visu & analysis

([ APERICubes D~ pes

Web form

_
| VESPA
‘ query interface> l —

.‘

Q_madn >

On server (VO-Paris) E:ttaalgaj: - mages

& declare in registry 9 Spectra
1 Tables

Data files PSA archive:
remain on PSA calibrated data and

geometry info
(coordinates / angles...)




Search other datasets

VESPA sends queries to several data services in parallel. In the long term it will access:
- other VEx instruments

=> Cross correlate all VEx measurements with a single query
- derived data / results of various analyses from VIRTIS (outside PSA)
- reference data, other Venus missions, coordinated ground-based observations, lab
spectra, simulations, etc

—»|  vEsPA
query interface
% ‘

Data base Other service

catalogue catalogues

PSA archive:
calibrated data and
geometry info
(coordinates / angles...)




Possible extension to the Virtis VEx data service

f VIRTIS / Venus-Express
-m@_,‘ VESPA > l Data Fuzzy-Center:

Derived products are
distributed by associated teams,

Pl inst. service possibly using a server/catalogue
(LESIA, IAPS) located in Pl institutes
e —-
( )
Data base
catalogue

ﬁm

Primary Data base: reof //
calibrated data and ///
geometry info wt ////IIIII/

(coordinates / angles...) i

F144!

5 1201 111
‘|
g
2 100~
80
10th component
60
L L
70 7% 80
i

Secondary DB: |
wind maps

3
3 S

Latitude ()
Likzs:iaaattdbdiisds
i ppbgp it

ititude (km)

Secondary DB:
Limb
composition

%% 50 40 -3 -20 -10_ 0
Wind Velocity (ms™")

Secondary DB:
surface maps

secondary services in col institutes
(Bilbao, Berlin, Lisboa, Oxford...)

Secondary DB:
Atmosphere
dynamics
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