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'GaiaDRL

® Released September 14th 2016

® Content

® gaia_source: position and flux (G band)
for 1 billion sources

® TGAS: position, flux, proper motions and parallax
for 2 million sources

® light curves for RR Lyrae and Cepheid
® QSOs
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"Who distributes the data?

Official archive | Gaia archive at ESAC TAP SAMP
Partner data AP SAMP
centers
ARI TAP SAMP
ASDC
CDS TAP SAMP
External data IRSA TAP
centers
GAVO TAP
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http://cds.unistra.fr/gaia

~ Gaia DRl at

® VizieR web interface

® Query by position
+ constraints on fields

® Cone Search interface

® Light curves visualization
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»

0p1 [ 1Gaia DR1 (Gaia Collaboration, 2016) acknowledge and cite Gaia DR1 -0 "o 07 2016yCat.1337..0G  ReadMetftp
1337 [ timeSerie [l i
U/337/gaia (©)GaiaSource data (Download Gaia Sources as vo table, fits or csv here) (original column names in green) (1142679769 rows)
U337/tgas (TGAS: Subset of GaiaSource comprising those stars in the Hipparcos and Tycho-2 Catalogues for which a full 5-parameter astrometric
solution has been possible in Gaia Data Release (TgasSource) (Download Tgas Sources as vo tables, fits or csv here) (original column names
° . . in green) (2057050 rows)
. V I Z I e R W e b I n t e rfa C e U/337/tgasptyc (TGAS supplement with BT and VT magnitudes (original column names in green) (2057050 rows)
1/337/varsum Variability summary of sources with phot, . ;.pjcflag = "VARIABLE" in the GaiaSource table (VariableSummary) (original column names in
green) (3194 rows)
I/337/cepheid (C)Ccphcid stars identified in table VariableSummary as classification="CEP" (original column names in green) (599 rows)
I/337/rrlyrae ()RRLyrae stars identified in table VariableSummary as classification="RRLYR" (Rrlyrae) (original column names in green) (2595 rows)
I/337/fovparam *Statistical parameters of ficld-of-view time series (PhotVariableTimeSeriesGfovStatisticalParameters) (original column names in green)
(Note) (3194 rows)
° ° 1/337/fov Photometric variable time series G field-of-view (PhotVariableTimeSeriesGfov) (original column names in green) (233181 rows)
‘ Qu e ry b y p O S I t I O n U/337/gso (©)*Auxilliary Quasar Solution for the QSOs that were matched to ICRF2 sources (gso_icrf2) (original column names in green) (Note) (2191
rows)
Reset All Query selected Tables Join selected Tables
ALL

+ constraints on fields

® Cone Search interface

® Light curves visualization
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4

Sim_ple Target List Of Targets

. Vi Z i e R We b i nte rfa Ce Target Name (resolved by Sesame) or Position:

Target dimension:

® Query by position
+ constraints on fields

® Cone Search interface

® Light curves visualization
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© Radius | Box size

Plx 5..10 mas

v e_Plx <0.4 mas



® VizieR web interface

~
-~
=

Source

RA ICRS
deg

€
mas

DE ICRS
deg

€
mas

Plx e

mas | mas
o o

65017627244152064

056.8374571684

0.312

+23.8031539045

0.223

7.17/0.38

1800-1567-1

65207705316826752

056.8518153901

0.250

+23.9144901927

0.220

7.65/0.30

1800-1579-1

65212103363335296

056.7676517819

0.318

+23.9950255841

0.180

7.13/0.32

1799-79-1

65221483571888128

056.4652392295

0.247

+24.0386890228

0.222

741/0.25

1800-1974-1

65230829420741632

056.5573526278

0.276

+24.1965619563

0.172

7.560.27

® Query by position

b
N 100 1t (1 [t 18 [ | €

1800-1908-1
1800-1607-1

65231482255770112
66715273197982848

056.6137540453
056.8306946920

0.367
0.312

+24.2548128138
+24.1389324034

0.167
0.164

7.74/0.32
7.64.0.30

+ constraints on fields

® Cone Search interface

® Light curves visualization
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« . . Full HIP | TYC2 Source RA ICRS e DE ICRS e |Plx| e pmRA pmD
® VizieR web interface | _ _ deg mas deg mas | mas| mas| may/yr | masls
1117692 65017627244152064/056.8374571684 0.312 +23.80315390450.223/7.170.38 19.078 -45 .4¢
2 1800-1567-165207705316826752 056.8518153901/0.250 +23.91449019270.220 7.65 0.30 18.854 -43.7!
3 1800-1579-165212103363335296 056.7676517819/0.318 +23.9950255841 0.180 7.13 0.32 22.722 -44 9.
.. 4 1799-79-1 65221483571888128 056.4652392295/0.247 +24.0386890228 0.222 7.41 0.25 19.719 -44 8}
b] 1800-1974-1 65230829420741632 056.5573526278 0.276 +24.1965619563 0.172 7.56/0.27 17.724 -12.3.
‘ Qu e ry by p OS It I O n 6 1800-1908-165231482255770112/056.6137540453/0.367 +24.2548128138/0.167,7.74/0.32 19.956 -44 .2
. f. I d 7| 1800-1607-1 66715273197982848 056.83069469200.312 +24.1389324034/0.164 7.64 0.30 17.879 -43 4¢
+ CO n St ra I n t S O n I e S 1/337 Source 4659661284174795008 Gaia light curve £
1300 Phase: 0.734 »
G-band flux [e-/s]: 1015.87
Datasets:
[] Gaia G-band &
. 1200 —
® Cone Search interface S
Actions:
@ 119
-1 ] Tooltips on plot
° ® ° ° S Mouse coords
® Light curves visualization ot
O
ngTﬁza[gﬁrom T0=J2010.0: 0.59
G-band flux [e-/s]: 984.45
900
5% 0.25 0.50 075 1
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® VizieR web interface

® Query by position

+ constraints on fields

® Cone Search interface

® Light curves visualization

Full HIP TYC2 Source RA ICRS e_ DE_ICRS e |Plx| e pmRA pmD
deg mas deg mas mas mas mas/yr mas/y
1117692 65017627244152064 056.8374571684 0.312/+23.8031539045 0.223/7.17 0.38 19.078 -45 .4¢
2 1800-1567-1 65207705316826752 056.8518153901/0.250 +23.9144901927/0.220 7.65/0.30 18.854/-43.7.
3 1800-1579-165212103363335296 056.7676517819/0.318 +23.9950255841/0.180 7.13/0.32 22.722|-44 9.
- 1799-79-1 |65221483571888128 056.4652392295 0.247 +24.0386890228/0.222/7.410.25 19.719 -44 8
5 1800-1974-165230829420741632 056.5573526278 0.276 +24.1965619563/0.172/7.56 0.27 17.724 -12.3.
Q‘ 1800-1908-165231482255770112/056.6137540453/0.367 +24.2548128138/0.167,7.74/0.32 19.956 -44 .2
7 1800-1607-1 66715273197982848 056.8306946920/0.312 +24.1389324034 0.164 7.64 0.30 17.879 -43 4¢
1/337 Source 4659661284174795008 Gaia light curve £
1300 Phase: 0.734 »
G-band flux [e-/s]: 1015.87
Datasets:
[] Gaia G-band &
1200 —
[[] Equation £
Actions:
a8 110
-1 ] Tooltips on plot
S Mouse coords
_§ 1000 Q E
O
Gaia G-band:
ObsTime [d] from T0=J2010.0: 0.59
G-band flux [e-/s]: 984.45
900|
800!
0 0.25 0.50 0.75 1
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' Gaia DR1 at CDS:\izieR TAP

® Gaia DR1 tables available
In TAP VizieR

® Users can query Gaia tables and
complement/join them with any
available VizieR table (notably
Hipparcos, Tycho, large surveys
like 2MASS, SDSS, etc)

® Web interface:
http://tapvizier.u-strasbg.fr/adqgl/

e TAP endpoint:
http://tapvizier.u-strasbg.fr/TAPVizieR/tap/

IVOA Interop - Trieste 2016 - Apps |l


http://tapvizier.u-strasbg.fr/adql/
http://tapvizier.u-strasbg.fr/TAPVizieR/tap/

-
.

ZIEeR TAP

Search tables 1/337 Go

"Gaia DR1 at CDS

© Search by catalog, author's name, word(s) from title, position (resolved by Sesame), ...
e.g : Veron, 2Mass, redshift , M31...
Note : The vizieR capability takes advantage of METAdata

® Gaia DR1 tables available
In TAP VizieR

Show LMl entries Search:
catalogues description tables
e 1/337 Gaia DR1 (Gaia ~1 I/337/gaia ( 1142679769 rows ) (positions)
Collaboration, 20_1 6) GaiaSource data ({\bf Download } Gaia Sources as vo table, fits or
S e rS Ca I I u e r a I a a e S a I I Searmy) | V/2Velength : optical ; csv \W{xplain}{http://1016243957.rsc.cdn77.org/Gaia/gaia_source
astronomy : /}{here}) (\originalcolumnnames)
Positional_Data ;

Parallaxes ; I/337/tgas ( 2057050 rows ) (positions)
TGAS: Subset of GaiaSource (\originalcolumnnames)

° . ° Proper_Motions ;
complement/join them with any e
TGAS supplement with BT and VT magnitudes (\originalcolumnnames)
ilable VizieR table (notabl
1/337/cepheid ( 599 rows ) (positions)
o Cepheid stars identified in table VariableSummary as
Hipparcos, Tycho, large surveys
pp , y ’ g y ~1 I/337/rrlyrae ( 2595 rows ) (positions)
RRLyrae stars identified in table VariableSummary as
like 2MASS, SDSS, etc)
ke , , etc
count(*) as nb

| % | columns and constraints I Sky area I Unit change of coordinates _
® Web interface:
http://tapvizier.u-strasbg.fr/adql/ -

® TAP endpoint:
http://tapvizier.u-strasbg.fr/TAPVizieR/tap/

I/337/varsum ( 3194 rows )

Variability summary of sources with phot_variable_flag =
"VARIABLE" in the GaiaSource table (VariableSummary)
(\originalcolumnnames)

Modify the query with the upper tabs.

Max records  all © limit 100 Update query

SELECT floor(ra/5.000000)*5.000000 as ra_floor,
floor(dec/5.000000)*5.000000 as dec_floor,

Query name  "I/337/tgas" Output format votable E Run Quickview Reset Test

v Your query is correct !

List of your TAP queries | Refresh

Show Il ¢ entries Search:
name phase start destruction results
'I/33? COMPLETED Fri Oct 21 23:03:37 CEST Wed Oct 26 23:03:37 CEST oy download
/tgas’ 2016 2016 view
‘I/33Z COMPLETED Fri Oct 21 23:03:57 CEST Wed Oct 26 23:03:57 CEST o download
/tgas 2016 2016 view
. | X;:Z EXECUTING ;5i1gct 21 23:09:09 CEST \Z%e& Oct 26 23:09:09 CEST TS
IVOA Interop - Trieste 201 ‘ —



http://tapvizier.u-strasbg.fr/adql/
http://tapvizier.u-strasbg.fr/TAPVizieR/tap/

Gaia DR1 tables available
In TAP VizieR

Users can query Gaia tables and
complement/join them with any
available VizieR table (notably
Hipparcos, Tycho, large surveys
like 2MASS, SDSS, etc)

Web interface:
http://tapvizier.u-strasbg.fr/adqgl/

TAP endpoint:
http://tapvizier.u-strasbg.fr/TAPVizieR/tap/

Table Access Protocol (TAP) Query

Select Service EESilial Resume Job  Running Jobs

-Metadata
Find: gaia 4 @®Schema @® Table O FKeys P
Name Descrip Or Name DataType Indexed Unit Desc
_ astrometric_n_obs_ac SMALLINT Tota
=3 TAPVizieR (21/31971) phot_g_mean_flux DOUBLE e-/s G-bi
» [ viz7 (11/10129) solution_id BIGINT Solut
» [ vizA (2/3392) 5°|“'[‘°-'d E)ISLI\I;[E . oo
) ecl_lat eg clip
N DVIZI (8/61) — scan_direction_mean_k4 DOUBLE deg Meal
&=l 1/337/gaia dec_pmdec_corr REAL 7 Col
EE "VI/137/gum_gal" ra_error REAL mas Stani
&= "VI/137 /gum_Imc" phot_g_mean_mag REAL mag G-b:
B2 "VI/137 /gum_mw" astrometric_n_obs_al :I\EA:IL.LINT / ;rcs)ta
. - pmra_error mas/yr 7 Sta
& .'VI/137/gum_qso“ scan_direction_mean_k3 DOUBLE deg Meal
% VI/137 /gum_smc parallax_pmra_corr REAL 7 Col
"VI/137 /gum_sn"
B2 "VI/145 /attitude”

-Service Capabilities

Query Language: = ADQL-2.0 a Max Rows: 1000000000 (default) _v‘

Uploads: 10krow/

rADQL Text

Mode:  Synchronous B Q @ El (. _/> QD ’ A

SELECT TOP 1000 * FROM "I/337/tgas"

Examples 4« )

Run Query

IVOA Interop - Trieste 2016 - Apps |l



http://tapvizier.u-strasbg.fr/adql/
http://tapvizier.u-strasbg.fr/TAPVizieR/tap/

' Gaia DR1 at CDS: xmatch service

® Fast positional cross-identification
of Gaia sources with any VizieR
table with position
(or user-uploaded table)

® Web interface:
http://cdsxmatch.u-strasbg.fr/xmatch

e HTTP API
® astroquery

® Jopcat

IVOA Interop - Trieste 2016 - Apps |l


http://cdsxmatch.u-strasbg.fr/xmatch

® Fast positional cross-identification
of Gaia sources with any VizieR
table with position
(or user-uploaded table)

® Web interface:
http://cdsxmatch.u-strasbg.fr/xmatch

e HTTP API
® astroquery
® Jopcat

match service

eeeeeeeeeeeeeeeeeeeeeeeeeeee
Match Service [EZ | Tubles management | Documentation
00! cross-match
IA DR1 TGAS 2MASS
IMBAD ly store VizieR || SIMBAD | | My store
800000
( , "h 2MASS All-Sky Catalog of Point (N
) ¢ ) Sources (Cutri+ 2003) — 00001
R 470,992,970 rows ~—
600000
500000
400000
300000
200000
100000
0

IVOA Interop - Trieste 2016 - Apps |l


http://cdsxmatch.u-strasbg.fr/xmatch

~ Gaia DR1 at CDS:xm

® Fast positional cross-identification
of Gaia sources with any VizieR

table with position

(or user-uploaded table)

® Web interface:

http://cdsxmatch.u-strasbg.fr/xmatch

e HTTP API
® astroquery
® Jopcat

@] O CDS Upload X-Match

-Remote Table

VizieR Table ID/Alias: CAIA DR1 v \

Name: |/337/gaia o
Alias: GAIA DR1
Description: GaiaSource data ({\bf Download } Gaia Source
Row Count: 1 142 679 769

Coverage: 0.9999797 (order 6) a4 o

rLocal Table

Input Table:  2:1ll_235B_catalog E

RA column: _RAJ2000 _i’ degrees E (J2000)
Dec column: _DEJ2000 j’ degrees a (J2000)

-Match Parameters

arcsec B

Radius: :4.0

Find mode: Best B

Rename columns: Duplicates B Suffix: _x

Block size: 50000 v | 4 b

Go Stop

IVOA Interop - Trieste 2016 - Apps |l



http://cdsxmatch.u-strasbg.fr/xmatch

~ Gaia DR1 at CDS:xm

® Fast positional cross-identification
of Gaia sources with any VizieR

table with position

(or user-uploaded table)

® Web interface:

http://cdsxmatch.u-strasbg.fr/xmatch

e HTTP API
® astroquery
® Jopcat

@] O CDS Upload X-Match

-Remote Table

VizieR Table ID/Alias: CAIA DR1 v \

Name: |/337/gaia o
Alias: GAIA DR1
Description: GaiaSource data ({\bf Download } Gaia Source
Row Count: 1 142 679 769

Coverage: 0.9999797 (order 6) a4 o

rLocal Table

Input Table:  2:1ll_235B_catalog E

RA column: _RAJ2000 _i’ degrees E (J2000)
Dec column: _DEJ2000 j’ degrees a (J2000)

-Match Parameters

arcsec B

Radius: :4.0

Find mode: Best B

Rename columns: Duplicates B Suffix: _x

Block size: 50000 v | 4 b

Go Stop

IVOA Interop - Trieste 2016 - Apps |l



http://cdsxmatch.u-strasbg.fr/xmatch

® Dedicated form to access
Gaia data in Aladin Desktop

® Visualization of proper
motions

IVOA Interop - Trieste 2016 - Apps |l



® Dedicated form to access
Gaia data in Aladin Desktop

® Visualization of proper

motions

IVOA Interop -

Server selector

Others ’% ‘#eﬁle “ii@’om“ch‘@v ‘\iﬁ%}ls ‘

Image

TAladin
“images

~SkyView

KB
m UKIDSS

&

&sloan

S...

2

%

hrchives..

ers...

&

O Gaia DR1 (Gaia Collaboration, 2016) ()

Target (ICRS, name) rab coord
Radius 14'
Table . 1/337/tgasptyc - TGAS supplemented wit... B

Plx [mas](ex: >50)
Gmag (ex: 10..11)
pmRA [mas/yr] (ex: <-...
pmDE [mas/yr] (ex: >3...

Output columns * - Default columns

Output max 999999

f

Catalog
servers

. Al |
izieR ]
(2

sions

s

QNED

g
SkyBot

~.}a"5_@|aia

Others..

Reset Clear SUBMIT Close

O

Trieste 2016 - Apps |l



'Gaia DR1 at CDS: Ala

Server selector

® Dedicated form to access imsge o o 5 (Al e ) (7 casog

Others

(."Aladin Target (ICRS, name) Grab coord @ All |
Gaia data in Aladin Desktop o[
}%ky\/iew Table | 1/337/tgasptyc - TGAS supplemented wit... a ’@weys:
’I | | Plx [mas](ex: >50) . |

&
(o

=
w)
wv
7]

sions

}

‘, Gmag (ex: 10..11)

03“ pmRA [mas/yr] (ex: <-...
5S...

mDE [mas/yr] (ex: >3... »
p [mas/yr] GNED

‘ Output columns * - Default columns

@A Output max 999999 SkyBot
ives... v’laff@aia
@ersm Others..

(o] o

Reset Clear SUBMIT Close o

-
e

® Visualization of proper S~ S
motions j A | N

IVOA Interop - Trieste 2016 - Apps |l n



HiPS catalogue

® HiPS progressive catalogue built from Gaia data
http://cds.unistra.fr/Gaia/DR1/AL-visualisation.gml

IVOA Interop - Trieste 2016 - Apps |l n


http://cds.unistra.fr/Gaia/DR1/AL-visualisation.gml

HiPS catalogue

® HiPS progressive catalogue built from Gaia data
http://cds.unistra.fr/Gaia/DR1/AL-visualisation.gml

IVOA Interop - Trieste 2016 - Apps |l n


http://cds.unistra.fr/Gaia/DR1/AL-visualisation.gml

VO access to Gaia data:
the good, the bad, the ugly

IVOA Interop - Trieste 2016 - Apps |l



VO access to Gaiaathe ¢

e Data available through numerous services
® Services do work fine
® Same column names in all TAP services

e user-friendly

® allows for easy re-launch of the same query on different
services

IVOA Interop - Trieste 2016 - Apps |l



. VO access to Gala,_.the ugly

® Poor metadata describing output FIELDs
e no UCD

® no unit

® non-standard non-parseable units

IVOA Interop - Trieste 2016 - Apps |l



VO dCCeSS to Ga”i:,--;\,;

® Poor metadata describing output FIELDs
e no UCD

® no unit unit="Angle[deg]"

® non-standard non-parseable units | | |
unit="Time[Julian Years]"

IVOA Interop - Trieste 2016 - Apps |l



® Poor metadata describing output FIELDs
e no UCD

® no unit

unit="Angle[deg]"

® non-standard non-parseable units | | |
unit="Time[Julian Years]"

e Unit parser/validator:
nttp://www.astro.gla.ac.uk/users/norman/ivoa/unity/

e UCD tools:
nttp://cds.unistra.fr/UCD/tools.htx

IVOA Interop - Trieste 2016 - Apps |l


http://www.astro.gla.ac.uk/users/norman/ivoa/unity/
http://cds.unistra.fr/UCD/tools.htx

VO dCCeSS to Ga”i:,--;\,;

e (Lack of) definition of coordinate system
in VOTable output

® examples
® no description at all
® inaccurate description

® accurate description

IVOA Interop - Trieste 2016 - Apps |l



' No deseription:

v<RESOURCE type="results">
<INFO name="QUERY STATUS" value="OK"/>

v<TABLE>
<FIELD name="ra" datatype="double" unit="deg"/>
<FIELD name="dec" datatype="double" unit="deg"/>
<FIELD name="solution id" datatype="long"/>
<FIELD name="source id" datatype="long"/>
<FIELD name="random index" datatype="long"/>
<FIELD name="ref epoch" datatype="double" unit="Julian Years"/>
<FIELD name="ra error" datatype="double" unit="mas"/>
<FIELD name="dec error" datatype="double" unit="mas"/>
<FIELD name="parallax" datatype="double" unit="mas"/>
<FIELD name="parallax error" datatype="double" unit="mas"/>
<FIELD name="pmra" datatype="double" unit="mas/year"/>
<FIELD name="pmra error" datatype="double" unit="mas/year"/>
<FIELD name="pmdec" datatype="double" unit="mas/year"/>
<FIELD name="pmdec error" datatype="double" unit="mas/year"/>

IVOA Interop - Trieste 2016 - Apps |l



~ No deseription:

v<RESOURCE type="results">
<INFO name="QUERY STATUS" wvalue="OK"/>
v<TABLE>

<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD

name="ra" datatype="double" unit="deg"/>

name="dec" datatype="double" unit="deg"/>
name="solution id" datatype="long"/>

name="source id" datatype="long"/>

name="random index" datatype="long"/>

name="ref epoch" datatype="double" unit="Julian Years"/>
name="ra error" datatype="double" unit="mas"/>
name="dec error" datatype="double" unit="mas"/>
name="parallax" datatype="double" unit="mas"/>
name="parallax error" datatype="double" unit="mas"/>
name="pmra" datatype="double" unit="mas/year"/>
name="pmra error" datatype="double" unit="mas/year"/>
name="pmdec" datatype="double" unit="mas/year"/>
name="pmdec error" datatype="double" unit="mas/year"/>

IVOA Interop - Trieste 2016 - Apps |l



~ No deseription:

Coordinate system?

v<RESOURCE type="results">
<INFO name="QUERY STATUS" wvalue="OK"/>
v<TABLE>

<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD

name="ra" datatype="double" unit="deg"/>

name="dec" datatype="double" unit="deg"/>
name="solution id" datatype="long"/>

name="source id" datatype="long"/>

name="random index" datatype="long"/>

name="ref epoch" datatype="double" unit="Julian Years"/>
name="ra error" datatype="double" unit="mas"/>
name="dec error" datatype="double" unit="mas"/>
name="parallax" datatype="double" unit="mas"/>
name="parallax error" datatype="double" unit="mas"/>
name="pmra" datatype="double" unit="mas/year"/>
name="pmra error" datatype="double" unit="mas/year"/>
name="pmdec" datatype="double" unit="mas/year"/>
name="pmdec error" datatype="double" unit="mas/year"/>

IVOA Interop - Trieste 2016 - Apps |l



~ No deseription:

Coordinate system?

v<RESOURCE type="results">
<INFO name="QUERY STATUS" value="OK"/> EpOCh?
v <TABLE> °

<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD
<FIELD

name="ra" datatype="double" unit="deg"/>

name="dec" datatype="double" unit="deg"/>
name="solution id" datatype="long"/>

name="source id" datatype="long"/>

name="random index" datatype="long"/>

name="ref epoch" datatype="double" unit="Julian Years"/>
name="ra error" datatype="double" unit="mas"/>
name="dec error" datatype="double" unit="mas"/>
name="parallax" datatype="double" unit="mas"/>
name="parallax error" datatype="double" unit="mas"/>
name="pmra" datatype="double" unit="mas/year"/>
name="pmra error" datatype="double" unit="mas/year"/>
name="pmdec" datatype="double" unit="mas/year"/>
name="pmdec error" datatype="double" unit="mas/year"/>
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I Inaccurate-descript

v<RESOURCE type="results">
<INFO name="QUERY STATUS" value="OK"/>
<CO0SYS ID="coosys FK5 2015.0" system="eq FK5" equinox="2000.0" epoch="2015.0"/>
v <TABLE>
v<FIELD ID="ra" name="ra" datatype="double" arraysize="1" ucd="pos.eqg.ra;meta.main" unit="deg"
ref="coosys FK5 2015.0">
v<DESCRIPTION>
Right ascension (ICRS) at epoch Epoch (ra)
</DESCRIPTION>
</FIELD>
v<FIELD ID="dec" name="dec" datatype="double" arraysize="1" ucd="pos.eq.dec;meta.main" unit="deg"
ref="coosys FK5 2015.0">
<DESCRIPTION>Declination (ICRS) at epoch Epoch (dec)</DESCRIPTION>
</FIELD>
v<FIELD ID="solution id" name="solution id" datatype="long" arraysize="1" ucd="meta.id;meta.version">
<DESCRIPTION>Solution ID (solution id)</DESCRIPTION>
</FIELD>
v<FIELD ID="source id" name="source id" datatype="long" arraysize="1" ucd="meta.id;meta.main">
<DESCRIPTION>Source ID (source_ id)</DESCRIPTION>
</FIELD>
v<FIELD ID="random index" name="random index" datatype="int" arraysize="1" ucd="meta.code">
» <DESCRIPTION>...</DESCRIPTION>
</FIELD>
v<FIELD ID="ref epoch" name="ref epoch" datatype="double" arraysize="1" ucd="meta.ref;time.epoch" unit
» <DESCRIPTION>...</DESCRIPTION>
</FIELD>

IVOA Interop - Trieste 2016 - Apps |l



v<RESOURCE type="results">
<INFO name=_ s
<CO0SYS{ID="coosys FK5 2015.0"
v <TABLE>
v<FIELD ID="ra" name="ra" datatype="double" arraysize="1" ucd="pos.eqg.ra;meta.main" unit="deg"
ref="coosys FK5 2015.0">
v<DESCRIPTION>
Right ascension (ICRS) at epoch Epoch (ra)
</DESCRIPTION>
</FIELD>
v<FIELD ID="dec" name="dec" datatype="double" arraysize="1" ucd="pos.eq.dec;meta.main" unit="deg"
ref="coosys FK5 2015.0">
<DESCRIPTION>Declination (ICRS) at epoch Epoch (dec)</DESCRIPTION>
</FIELD>
v<FIELD ID="solution id" name="solution id" datatype="long" arraysize="1" ucd="meta.id;meta.version">
<DESCRIPTION>Solution ID (solution id)</DESCRIPTION>
</FIELD>
v<FIELD ID="source id" name="source id" datatype="long" arraysize="1" ucd="meta.id;meta.main">
<DESCRIPTION>Source ID (source_ id)</DESCRIPTION>
</FIELD>
v<FIELD ID="random index" name="random index" datatype="int" arraysize="1" ucd="meta.code">
» <DESCRIPTION>...</DESCRIPTION>
</FIELD>
v<FIELD ID="ref epoch" name="ref epoch" datatype="double" arraysize="1" ucd="meta.ref;time.epoch" unit
» <DESCRIPTION>...</DESCRIPTION>
</FIELD>

ystem="eq FK5" equinox="2000.0" epoch="2015.0"/>
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v<RESOURCE type="results">

<INFO name=. ~ . ue="0K" />
<COO0SYS{ID="coosys FK5 2015.0" Bystem="eq FK5" equinox="2000.0" epoch="2015.0"/>

v<TABLE>
v<F ir-E "ra" datatype="double" arraysize="1" ucd="pos.eqg.ra;meta.main" unit="deg"

Right ascension (ICRS) at epoch Epoch (ra)
</DESCRIPTION>
</FIELD>

</FIELD>
v<FIELD ID="solution id" name="solution id" datatype="long" arraysize="1" ucd="meta.id;meta.version">
<DESCRIPTION>Solution ID (solution id)</DESCRIPTION>
</FIELD>
v<FIELD ID="source id" name="source id" datatype="long" arraysize="1" ucd="meta.id;meta.main">
<DESCRIPTION>Source ID (source_ id)</DESCRIPTION>
</FIELD>
v<FIELD ID="random index" name="random index" datatype="int" arraysize="1" ucd="meta.code">
» <DESCRIPTION>...</DESCRIPTION>
</FIELD>
v<FIELD ID="ref epoch" name="ref epoch" datatype="double" arraysize="1" ucd="meta.ref;time.epoch" unit
» <DESCRIPTION>...</DESCRIPTION>
</FIELD>
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v<RESOURCE type="results">

<INFO name=. ~ . ue="0K" />
<COO0SYS{ID="coosys FK5 2015.0" Bystem="eq FK5" equinox="2000.0" epoch="2015.0"/>

vy<TABLE> B e e e A

v<F ir-E "ra" datatype="double" arraysize="1" ucd="pos.eqg.ra;meta.main" unit="deg"

Right ascension (ICRS) at epoch Epoch (ra)
</DESCRIPTION>
</FIELD>

</FIELD>
v<FIELD ID="solution id" name="solution id" datatype="long" arraysize="1" ucd="meta.id;meta.version">
<DESCRIPTION>Solution ID (solution id)</DESCRIPTION>
</FIELD>
v<FIELD ID="source id" name="source id" datatype="long" arraysize="1" ucd="meta.id;meta.main">
<DESCRIPTION>Source ID (source_ id)</DESCRIPTION>
</FIELD>
v<FIELD ID="random index" name="random index" datatype="int" arraysize="1" ucd="meta.code">
» <DESCRIPTION>...</DESCRIPTION>
</FIELD>
v<FIELD ID="ref epoch" name="ref epoch" datatype="double" arraysize="1" ucd="meta.ref;time.epoch" unit
» <DESCRIPTION>...</DESCRIPTION>
</FIELD>
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v<RESOURCE type="results">

<INFO name=_ s . ue="0

<COOSYS€ED="coosys_FK5_2015.0":bysQ
v <TABLE> -

v<F edihos "ra" datatype="double" arraysize="1" ucd="pos.eqg.ra;meta.main" unit="deg"

fequinox="2000.0" epoch="2015.0"/>

Right ascension (ICRS) at epoch Epoch (ra)
</DESCRIPTION>
</FIELD>

</FIELD>
v<FIELD ID="solution id" name="solution id" datatype="long" arraysize="1" ucd="meta.id;meta.version">
<DESCRIPTION>Solution ID (solution id)</DESCRIPTION>
</FIELD>
v<FIELD ID="source id" name="source id" datatype="long" arraysize="1" ucd="meta.id;meta.main">
<DESCRIPTION>Source ID (source_ id)</DESCRIPTION>
</FIELD>
v<FIELD ID="random index" name="random index" datatype="int" arraysize="1" ucd="meta.code">
» <DESCRIPTION>...</DESCRIPTION>
</FIELD>
v<FIELD ID="ref epoch" name="ref epoch" datatype="double" arraysize="1" ucd="meta.ref;time.epoch" unit
» <DESCRIPTION>...</DESCRIPTION>
</FIELD>
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" Inaccurate*descript

But Gaia positions are in ICRS!
v<RESOURCE type="results">
<INFO name=_ s . ue="0
<COOSYS(§D=“coosys_FK5_2015.0":bysﬁ
v <TABLE> -
v<F i .ra" datatype="double" arraysize="1" ucd="pos.eq.ra;meta.main" unit="deg"

jequinox="2000.0" epoch="2015.0"/>

Right ascension (ICRS) at epoch Epoch (ra)
</DESCRIPTION>
</FIELD>

</FIELD>
v<FIELD ID="solution id" name="solution id" datatype="long" arraysize="1" ucd="meta.id;meta.version">
<DESCRIPTION>Solution ID (solution id)</DESCRIPTION>
</FIELD>
v<FIELD ID="source id" name="source id" datatype="long" arraysize="1" ucd="meta.id;meta.main">
<DESCRIPTION>Source ID (source_ id)</DESCRIPTION>
</FIELD>
v<FIELD ID="random index" name="random index" datatype="int" arraysize="1" ucd="meta.code">
» <DESCRIPTION>...</DESCRIPTION>
</FIELD>
v<FIELD ID="ref epoch" name="ref epoch" datatype="double" arraysize="1" ucd="meta.ref;time.epoch" unit
» <DESCRIPTION>...</DESCRIPTION>
</FIELD>
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" Accurate descriptio

v <GROUP utype="stc:CétalogEntryLocatioﬁ">

<PARAM arraysize="*"
<PARAM arraysize="*"
<PARAM arraysize="*"
<PARAM arraysize="*"
value="BARYCENTER" />
<PARAM arraysize="*"
<PARAM arraysize="*"
<PARAM arraysize="*"

datatype=
datatype=
datatype=
datatype=

datatype=
datatype=
datatype=

"char"”
"char"
"char"”
"char"

l'char n
llchar n
l'char n

name="CoordFlavor" utype="stc:AstroCoordSystem.SpaceFrame.CoordFlavor" value="SPHERICAL"/>
name="coord_naxes" utype="stc:AstroCoordSystem.SpaceFrame.CoordFlavor.coord naxes" value="3"/>
name="CoordRefFrame" utype="stc:AstroCoordSystem.SpaceFrame.CoordRefFrame" value="ICRS"/>
name="ReferencePosition" utype="stc:AstroCoordSystem.SpaceFrame.ReferencePosition”

name="TimeScale" utype="stc:AstroCoordSystem.TimeFrame.TimeScale" value="TCB"/>
name="C3" utype="stc:AstroCoords.Velocity3D.Value3.C3" value="0.0"/>
name="URI" utype="stc:DataModel.URI" value="http://www.ivoa.net/xml/STC/stc-v1.30.xsd"/>

<FIELDref ref="ra3j2000" utype="stc:AstroCoords.Position3D.Value3.Cl"/>
<FIELDref ref="dej2000" utype="stc:AstroCoords.Position3D.Value3.C2"/>
<FIELDref ref="parallax" utype="stc:AstroCoords.Position3D.Value3.C3"/>
<FIELDref ref="ref epoch" utype="stc:AstroCoords.Time.TimeInstant"/>
<FIELDref ref="pmra" utype="stc:AstroCoords.Velocity3D.Value3.Cl"/>
<FIELDref ref="pmdec" utype="stc:AstroCoords.Velocity3D.Value3.C2"/>

</GROUP>

v<FIELD ID="source_id" datatype="long" name="source_id" ucd="meta.id;meta.main">
<DESCRIPTION>Unique source identifier</DESCRIPTION>

<VALUES null="-1"/>
</FIELD>

v<FIELD ID="raj2000" datatype="double" name="raj2000" ucd="pos.eq.ra;meta.main" unit="deg">
<DESCRIPTION>Barycentric Right Ascension in ICRS at ref epoch</DESCRIPTION>

</FIELD>

v<FIELD ID="dej2000" datatype="double" name="dej2000" ucd="pos.eq.dec;meta.main" unit="deg">
<DESCRIPTION>Barycentric Declination in ICRS at ref epoch</DESCRIPTION>

</FIELD>
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v<GROUP utype "stc:CétalogEntryLocatioﬁ">

<PARAM arra

e="CoordFlavor" utype="stc:AstroCoordSystem.SpaceFrame.CoordFlavor" value="SPHERICAL"/>

<PARAM arraysize="*" datatype="char" name="coord_naxes" utype="stc:AstroCoordSystem.SpaceFrame.CoordFlavor.coord naxes" value="3"/>
<PARAM arraysize="*" datatype="char" name="CoordRefFrame" utype="stc:AstroCoordSystem.SpaceFrame.CoordRefFrame" value="ICRS"/>
<PARAM arraysize="*" datatype="char" name="ReferencePosition" utype="stc:AstroCoordSystem.SpaceFrame.ReferencePosition"
value="BARYCENTER" />

<PARAM arraysize="*" datatype="char" name="TimeScale" utype="stc:AstroCoordSystem.TimeFrame.TimeScale" value="TCB"/>

<PARAM arraysize="*" datatype="char" name="C3" utype="stc:AstroCoords.Velocity3D.Value3.C3" value="0.0"/>

<PARAM arraysize="*" datatype=

<FIELDref
<FIELDref
<FIELDref
<FIELDref
<FIELDref
<FIELDref
</GROUP>

char" name="URI" utype="stc:DataModel.URI" value="http://www.ivoa.net/xml/STC/stc-v1.30.xsd"/>
ref="raj2000" utype="stc:AstroCoords.Position3D.Value3.Cl"/>

ref="dej2000" utype="stc:AstroCoords.Position3D.Value3.C2"/>

ref="parallax" utype="stc:AstroCoords.Position3D.Value3.C3"/>

ref="ref epoch" utype="stc:AstroCoords.Time.TimeInstant"/>

ref="pmra" utype="stc:AstroCoords.Velocity3D.Value3.Cl"/>

ref="pmdec" utype="stc:AstroCoords.Velocity3D.Value3.C2"/>

v<FIELD ID="source_id" datatype="long" name="source_id" ucd="meta.id;meta.main">
<DESCRIPTION>Unique source identifier</DESCRIPTION>
<VALUES null="-1"/>

</FIELD>

v<FIELD ID="raj2000" datatype="double" name="raj2000" ucd="pos.eq.ra;meta.main" unit="deg">
<DESCRIPTION>Barycentric Right Ascension in ICRS at ref epoch</DESCRIPTION>

</FIELD>

v<FIELD ID="dej2000" datatype="double" name="dej2000" ucd="pos.eq.dec;meta.main" unit="deg">
<DESCRIPTION>Barycentric Declination in ICRS at ref epoch</DESCRIPTION>

</FIELD>
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"stc:CétalogEntryLocatioﬁ">

v<GROUP utype
<PARAM arra

<PARAM arraysize="*" datatype="char" name="coord naxes" utype="stc:AstroCoordSystem.SpaceFrame.CoordFlavor.coope e
<PARAM arraysize="*" datatype="char" name="CoordRefFrame" utype="stc:AstroCoordSystem.SpaceFrame.CoordRefFrame| value—"ICRS"/
<PARAM arraysize="*" datatype="char" name="ReferencePosition" utype="stc:AstroCoordSystem.SpaceFrame.ReferencePs f
value="BARYCENTER" />

<PARAM arraysize="*" datatype="char" name="TimeScale" utype="stc:AstroCoordSystem.TimeFrame.TimeScale"

<PARAM arraysize="*" datatype="char" name="C3" utype="stc:AstroCoords.Velocity3D.Value3.C3" value="0.0"/>

<PARAM arraysize="*" datatype=
<FIELDref ref="ra3j2000" utype="stc:AstroCoords.Position3D.Value3.Cl"/>
<FIELDref ref="dej2000" utype="stc:AstroCoords.Position3D.Value3.C2"/>
<FIELDref ref="parallax" utype="stc:AstroCoords.Position3D.Value3.C3"/>
<FIELDref ref="ref epoch" utype="stc:AstroCoords.Time.TimeInstant"/>
<FIELDref ref="pmra" utype="stc:AstroCoords.Velocity3D.Value3.Cl"/>
<FIELDref ref="pmdec" utype="stc:AstroCoords.Velocity3D.Value3.C2"/>
</GROUP>
v<FIELD ID="source_id" datatype="long" name="source_id" ucd="meta.id;meta.main">
<DESCRIPTION>Unique source identifier</DESCRIPTION>
<VALUES null="-1"/>
</FIELD>
v<FIELD ID="raj2000" datatype="double" name="raj2000" ucd="pos.eq.ra;meta.main" unit="deg">
<DESCRIPTION>Barycentric Right Ascension in ICRS at ref epoch</DESCRIPTION>
</FIELD>
v<FIELD ID="dej2000" datatype="double" name="dej2000" ucd="pos.eq.dec;meta.main" unit="deg">
<DESCRIPTION>Barycentric Declination in ICRS at ref epoch</DESCRIPTION>
</FIELD>
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value="TCB" />

e="CoordFlavor" utype="stc:AstroCoordSystem.SpaceFrame.CoordFlavor" value—"SPHERICAL"/>

char" name="URI" utype="stc:DataModel.URI" value="http://www.ivoa.net/xml/STC/stc-v1.30.xsd"/>



-

Accurate description

v <GROUP utypei"stc:CétalogEntryLocatioﬁ">l
<PARAM arra = = e="CoordFlavor" utype="stc:AstroCoordSystem.SpaceFrame.CoordFlavor" value—"SPHERICAL"/>

<PARAM arraysize="*" datatype="char" name="coord naxes" utype="stc:AstroCoordSystem.SpaceFrame.CoordFlavor.coope sesy"3" />
<PARAM arraysize="*" datatype="char" name="CoordRefFrame" utype="stc:AstroCoordSystem.SpaceFrame.CoordRefFrame| value—"ICRS"/
<PARAM arraysize="*" datatype="char" name="ReferencePosition" utype="stc:AstroCoordSystem.SpaceFrame.ReferencePs f
value="BARYCENTER" />
<PARAM arraysize="*" datatype="char" name="TimeScale" utype="stc:AstroCoordSystem.TimeFrame.TimeScale" value="TCB"/>
<PARAM array31ze—“*" datatype="char" name="C 3“ utype="stc:AstroCoords.Velocity3D.Value3.C3" value="0.0"/>
PARAM sdzesx. datatune="char’ nama=. = pes.shosDataMode RT" value="http://www.ivoa.net/xml/STC/stc-v1.30.xsd"/>
FIELDref ref—"raJZOOO" utype—"stc AstroCoords Position3D.Value3.Cl"/>
FIELDref ref="dej2000" utype="stc:AstroCoords.Position3D.Value3.C2"/>
<FIELDref ref=" -arallax utype-"stc AstroCoords.Position3D.Value3. c3"/>
<FIRLDref ref="ref Epoch" Utype="Stc:AstroCoords.Time.Timeinstant />
<FIELDref ref= pmra" utype="stc:AstroCoords.Velocity3D.Value3.Cl1l"/>
<FIELDref ref="pmdec" utype="stc:AstroCoords.Velocity3D.Value3.C2"/>
</GROUP>
v<FIELD ID="source_id" datatype="long" name="source_id" ucd="meta.id;meta.main">
<DESCRIPTION>Unique source identifier</DESCRIPTION>
<VALUES null="-1"/>
</FIELD>
v<FIELD ID="raj2000" datatype="double" name="raj2000" ucd="pos.eq.ra;meta.main" unit="deg">
<DESCRIPTION>Barycentric Right Ascension in ICRS at ref_ epoch</DESCRIPTION>
</FIELD>
v<FIELD ID="dej2000" datatype="double" name="dej2000" ucd="pos.eq.dec;meta.main" unit="deg">
<DESCRIPTION>Barycentric Declination in ICRS at ref epoch</DESCRIPTION>
</FIELD>
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»

Accurate descriptien
e

Based on Referencing STC in VOTable note v2.0

v <GROUP utypei"stc:CétalogEntryLocatioﬁ">l
<PARAM arra = = e="CoordFlavor" utype="stc:AstroCoordSystem.SpaceFrame.CoordFlavor" value—"SPHERICAL"/>

<PARAM arraysize="*" datatype="char" name="coord naxes" utype="stc:AstroCoordSystem.SpaceFrame.CoordFlavor.coope GE
<PARAM arraysize="*" datatype="char" name="CoordRefFrame" utype="stc:AstroCoordSystem.SpaceFrame.CoordRefFrame} value—"ICRS”/
<PARAM arraysize="*" datatype="char" name="ReferencePosition" utype="stc:AstroCoordSystem.SpaceFrame.ReferenceGs f
value="BARYCENTER" />
<PARAM arraysize="*" datatype="char" name="TimeScale" utype="stc:AstroCoordSystem.TimeFrame.TimeScale" value="TCB"/>
<PARAM arraysize="*" datatype="char" name="C 3" utype="stc:AstroCoords.Velocity3D.Value3.C3" value="0.0"/>
PARAM.. sdzesx. datatune="char’ nama=. = pes.ShosDataMode RT" value="http://www.ivoa.net/xml/STC/stc-v1.30.xsd"/>
FIELDref ref— ra32000" utype—"stc AstroCoords Position3D. Value3 c1"/>
FIELDref ref="dej2000" utype="stc:AstroCoords.Position3D.Value3.C2"/>
<FIELDref ref=" -arallax utype-"stc AstroCoords.Position3D.Value3.C3"/>
<FIRLDref ref="ref Epoch" Utype="Stc:AstroCoords.Time.Timeinstant />
<FIELDref ref= pmra" utype="stc:AstroCoords.Velocity3D.Value3.Cl"/>
<FIELDref ref="pmdec" utype="stc:AstroCoords.Velocity3D.Value3.C2"/>
</GROUP>
v<FIELD ID="source_ id" datatype="long" name="source_ id" ucd="meta.id;meta.main">
<DESCRIPTION>Unique source identifier</DESCRIPTION>
<VALUES null="-1"/>
</FIELD>
v<FIELD ID="raj2000" datatype="double" name="raj2000" ucd="pos.eq.ra;meta.main" unit="deg">
<DESCRIPTION>Barycentric Right Ascension in ICRS at ref epoch</DESCRIPTION>
</FIELD>
v<FIELD ID="dej2000" datatype="double" name="dej2000" ucd="pos.eq.dec;meta.main" unit="deg">
<DESCRIPTION>Barycentric Declination in ICRS at ref epoch</DESCRIPTION>
</FIELD>
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ion of coordinates?

'How to improve descrig
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e |n Banff (nov 2014):

® only 1 service provider (out of 20 tested) was
describing coordinates according to the
Referencing STC in VOTable note

® only 1 client was parsing the description as expected

® suggestion to un-deprecate COOSYS
as a temporary solution to increase number of services
and clients supporting coordinates description/parsing

® COOSYS not enough, can’t describe everything
(eg: different epoch for each source)

® How shall we go on?
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