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1) VizieR
2) Associated data

VizieR Staff and contributors:
Astronomers: P.Ocvirk, G. Monari, C. Bot.

Engineers: G. Landais, F.X. Pineau, T. Boch
Documentalists: P. Vannier, E. Perret, C. Fix, M. Brouty.

Non-CDS: L.Michel, C. Saillard, T.Keller (Strasbourg Observatory)
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The VizieR service provides unified access
to a very large collection (>19,800) of
astronomical catalogues & associated data:

* Reference catalogues & surveys of
astronomical sources at all wavelengths
(e.g. GAIA, SDSS, Pan-STARRS, 2MASS,
Dark Energy Survey, UCAC, WISE, ...)

e Tables from papers published in the major
astronomical journals (1100-1200 cats/yr)

* Diversity of astronomical data:
astronomical sources , spectra, polarization
data, but also models (evolutionary,
populations, synthetic spectra, ...),
statistical analyses, compilations, ...



“What is V@Zi.éR. ? -°I‘I_?"jf,;' "

VizieR can be queried:

» By catalog name

« By wavelength, Mission name, object type / process, ...

* By keyword (galaxies, quasars, ISM, ...)

* By column description

« By position, through ALL catalogs (>50 years of observations)

Find catalogs among 19811 available Wavelength Mission  Astronomy
| Clear |_ | Find...] Radio AKAR Abundances
0 Milimeter |ANS Ages
1 P s IR ASCA  [AGN
9 C":.';r:”g ;:’ﬁ‘f"‘:s ’:;’m'-’-l . optical BeppoSAX |Associations
¥ 5) i fitle, fECF’!’PTEG}’!. eic. .
e.g.: AGN, Veron, 11239, or bibcodes... gﬁy gf;cd'ra if;ﬁ:iﬁ?g;m“w
b Search for catalogs by column descriptions (L/CD) 0 X-ray COBE Binaries:cataclysmic

b Search for catalogs containing additional data

Search by Position across 21595 tables
T’Bet Name (resolved by Sesame) or Position: Target dimension:
Cl

ear | [J2000 v| | 2 |arcminv| [Gol

i oy i
® Radius () Box size

@Marc about VizieR | Find Catalogs |@ |

https://vizier.u-strasbg.fr/viz-bin/VizieR > . i
https://vizier.u-strasbg.fr/ 500,000 queries / day in 2019 4


https://vizier.u-strasbg.fr/viz-bin/VizieR

Meta data

The metadata describes the data:

* Type of data (catalog, spectra, light curves etc...)
* Units

» WWavelengths / filters / bands / instrument

* Magnitude system, Coordinates system

e Since 2018: time system

... with homogenized descriptions, using VizieR conventions

Goal: Discoverability, reusability (FAIR),
platform for higher level services (phot.
Viewer, associated data, ...) = added value
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Added value
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Added value
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Added value
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Added value
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VizieR Photometry viewer

Target 3c273

Radius (in arcsec) 1

ok

3c273 (12 29 6.695+02 03 8.662),
radius : 1 arcsec
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http://vizier.unistra.fr/vizier/sed/

Mouse position:

share +

Wavelength :

2.96e+3 pm
Frequency :

1.01e+2 GHz
Energy :

4.18e-4 eV
Flux density or F(v) :
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- Added value (continued, pon-exhaustive)

-

Durability of storage / archive, availability
* Multi-site backups and mirrors
Diversity of access modes, interoperability

» VO protocols and tools, TAP, Topcat, Aladin, Python astroquery, ...

Indexation (metadata), curation / validation by CDS documentalists
Fluid cross-catalog navigation and visualization

» Links to original samples and between tables

 Visualizations of data in tables highlights your data / results
Digital Objects Identifiers

* Improve traceability and discoverability, citeability of your dataset

18



'Help CDShelp you .

YUR DATZ « VizieR submit page: hitps://cdsarc.unistra.fr/vizier.submit/

Check the “make your data visible” brochure:
http://cdsarc.u-strasbg.fr/submit/Make_your_data_visible.pdf

Vizi==2  Ingeneral, a few simple rules to help smooth the
L process=> get your data online:

- Avoid object names truncations

- Use existing names, use CDS dictionary:
I http://cds.u-strasbg.fr/Dic

- Provide coordinates, as often as possible.
- One quantity per column! don't mix:
e Limits and errors

o Different f lters in same column
o Different units

=> Electronic tables need not / should not be an
exact copy of paper table

19



a,pub Ilcat' on

9':. s 7_':.“_, ifl ¥ ' 7 ..

FAIR Ass‘g)c.ia{ed date

Data management plans increasingly require publication of the data used to
produce the article tables: images, spectra, data cubes, time series...

Preferably in reduced form rather than raw (available at telescope archive).

Important aspect of results reproducibility and open science (FAIRness)
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VizieR As§0Ciated° data web page

Simple search € 2 ObsTAP Query

Q Search by position : | 83.82208 -5.39111 e | radius | 0.4 deg 4

Q Search by spectral band :  min max pm 4 - s
Q Search by time data :  start stop

Q Search by catalog: Q |dentifier:

Spectrum / Time series @ Image

500 entries max v ®Tar E

Show 10 entries = Q ilte
500 entries
Preview Target Data collection Ra Dec Band min Band max Begin time End time Facility
JAJA36/2136  83.807 -5.546 801.500 1,094.600 HST n —
J/AJA36/2136  83.711 -5.216 801.500 1,094.600 HST u T
OMC2-  J/A+A/605/A57  83.862 -5.166 IRAM/NOEMA E
’ Header .
» FIR4
. (:Ingi:z- JIA+A/605/A57  83.862 -5.166 IRAM/NOEMA n T
. L

http://cdsarc.u-strasbg.fr/assocdata/



‘Associated data : indexation,

metadata

Indexation of the associated data

Improving the associated data visibility with indexation and meta-data based on the

ObsCore Data model (VO).

Critical metadata

Position RA, DEC (WCS mandatory)
Spectral range, time of observation
Target name

Instrument / Facility

FITS standard => metadata may exist, but:
* non-unique, ambiguous keywords

« Can be inaccurate (tel positions, spectral coverage)

=> Mapping supervised by authors and/or CDS documentalists

22



Tentative metadata is
generated automatically, to be
completed/corrected by author
upon submission

VizieR

VizieR upload catalogue

ou are loged as landais ¥ & report

Upload tabular data Fill the ReadMe Upload Spectra (optional)

L3

You can upload associated data as spectrum/time-series or images in VizieR.

FITS is the most adapted format today. For these documents, a dedicated database indexes Spectra and images and provides them tc
the outside.
These documents need descriptions: the VizieR engine will extract some metadata in their that you can update or change.

In this web page you will upload your Spectra/time-serie in FITS format.

Upload your spectra

You have some specira
@ Only FITS format are accepted! Please, upload documents in an
other format later.

You can upload your documents one by one by describing them indepedently
OR if you have documents with similar header @ you can upload a collection (an archive in tar, zip format) and put a common descript

Add new document(s) | Browse... | No file selected. which is | 777 < |[ Add |

(> Archive spectrum/J_apj 703 894 collection0/.” (111 files)

| validate your documents | % Remove all documents

M Fill the ReadMe ~ Upload Images (optional) M

https://cdsarc.unistra.fr/vizier.submit/ I

.

-

' 4 4 Al T \
)| o) th

Add new document(s) [ Choose file | G12_Y1_AN1_235.fit

Data visibility:

A\ Improve the impact of the spectra
Please take time to complete the following forms to improve the data visibility (click on + ).
Green indicates a good visibility of your data

= /A File spectrum/G12 Y1 AN1 235.fit spectral not set! (11 item(s) filled)

0]

@ Force my mapping (J

Target name @ TARGET Assigned by Keyword @ |
Value: G

Right ascension (& RA ICRS « |Assigned by Keyword @
Value: 174.10071

Declination @ DEC | Assigned by Keyword © '
Value: 0.65891

Field of view G (deg)

Region @

Spatial resolution & (arcsec)

Begin time @ DATE-OBS |Assigned by Keyword © '
Value: 54526.0

End time @ BY SAADA Computed value ©@

= = Value: 54526.041666666664

Exposure time @ EXPTIME [Assigned by Keyword @ |
Value: 3600.

Time resolution & (second)

Choose Band ~

ASpectralmin & WMIN ‘ ‘ Spec. Coord. | |Assigned by Keyword (]
Value: 3.7277910000000005E-7

ASpectralmax @ WMAX ‘ (Assigned by Keyword @ |
Vaiue: 8.856721E-7

Spectral resolution &
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Associated data : F‘IT- ; validator

FITS Validator

This service is an add-on of the VizieR upload service based on the Saada engine. It establishes the compatibility of a FITS resource (spectra/image) with the ObsCore
Data Model of the Virtual Observatory.

Understanding the validation
The validation service makes a mapping between FITS header and the ObsCore DataModel using standardized FITS keywords @ and the most popular WCS projections @j
(including the TNX WCS (IRAF)). Other WCS projections or incomplete WCS header are not resolved by the service. a

Test your FITS spectrum/image

put Fits | Choose file | G12_Y1_AN1_235.fit HDU[0 |

Fits detection

Extension (hdu) default Instument AAOMEGA-2dF (INSTRUME) WCS report:
Position Facility =~ AAT (TELESCOP) No WCS spatial axis found Keyword CTYPEZ not found
Spectral Time 54526.0 (DATE-OBS) 54526.041666666664 No WCSDIM kw: not an Iraf spectra

No regular WCS spectral axis found:Keyword CTYPEZ not found
No time projection found in wcs
No WCS polarization axis found Keyword CTYPEZ not found

Fits Header description Obscore Mapping

HDU 0

Show entries search: : This is the result of the mapping between ObsCore and your FITS file. You can edit it and improve the mapping or

save the mapping into a simple text file.

Card Description Value Name Value Explain
ALT Altitude at start of observation in deg 50.88063 target_name G TARGET (BY_KEYWORD)
ALTITUDE Telescope height above sea level in m 1164. s_ra 174.10071 RA (BY_KEYWORD)
BITPIX number of bits per data pixel -32 s_dec 0.65891 DEC (BY_KEYWORD)
BSCALE True_value = BSCALE * FITS_value + BZERO ) system ICRS ICRS (BY_VALUE)
BZERO True_value = BSCALE * FITS_value + BZERO 0. s_fov ®KNOT_SET
CATAID ID of GAMA target in InputCatA (-1 for calibrat 6808 s_region HXNOT_SET
CD1_1 WCS transformation matrix element 1.035938131186 s_resolution XMNOT_SET

.0 DATE-OBS (BY_KEYWORD)

https://cdsarc.unistra.fr/vizier.submit/fitsvalidator.html

041666666664 54526.041666666664 (BY VALUE)



Vizie3
7

Publishing data / associated data in VizieR

Is an important step in enabling open data / open
science / FAIR paradigm

Associated data is full of promise but is a huge
challenge because of data heterogeneity

CDS has developed:
- Improved submission interface for your catalogs

- new, dedicated tools for indexing and accessing
associated data, still evolving

But this is still the beginning:

- Proper indexation is the responsibility of authors
and documentalists working together

- authors please help by doing your part,
reward = increased impact of your research!

(VizieR > 500,000 queries/day)
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