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Strasbourg)

* The CDS is an international astronomical reference centre providing curated, value-added astronomical data to the
research (not only astronomical as the access is public) community.

*  For more than half a century, the CDS has collected, standardized, and distributed observational and bibliographic
information through services such as Simbad, VizieR, Aladin and Sesame.

* By ensuring data quality, interoperability, and long-term preservation, the CDS enables researchers to access, cross-match,
visualize, and analyze heterogeneous datasets in a consistent, FAIR-aligned environment.
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SIMBAD Astronomical Da

SIMBAD Astronomical Database - CDS (Strasbourg)

A comprehensive What s SIMBAD ?

CO | | ect I O n Of I nfo r m at I 0 n basic search {# Object types Presentation
. . by identifier ¢ Nomenclature & Dictionary
O n a St ro n 0 m I Ca | O bJ e Cts by coordinates Recommendations for Data Publication Image thumbnails
. by criteria
0 utSIde th e SO Iar System reference query User's guide Mobile version
scripts Measurement description
. . . TAP queries SimWatch EJ
including basic data, List o ourai
. Output options User annotations documentation Release:
0 bJ ect n a m es a n d Query by urls SIMBAD4 1.8 - 2025-11
Acknowledgment Releases history

identifiers, and also
bibliographic

The SIMBAD astronomical database provides basic data, cross-identifications, bibliography and measurements for

f f t h astronomical objects outside the solar system.
re e re n C e S ro m e SIMBAD can be queried by object name, coordinates and various criteria. Links to some other on-line services are J
. . o . also provided. identifier, coordinates (radius=10 arcmin), or bibcode
SC I e nt Ifl C I Ite rat u re . Use of SIMBAD service is free without any registration under ODbL licence. We request that users cite the original SIMBAD search clear| help
paper reference. -
Tnstall the Simhad hasic search in vonr tool har

Simbad first

Ned first Enter the name of the astronomical object [ ]

All Resolvers

Alternatively enter the name of the file containing object names, one per line (lines starting by # are comments)
Ignore cache Choisir un fichier | Aucun fichier choisi
XML output

O0B8 0 ®
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VizieR Catalogue Service
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[Search Criteria | & viieR home . »

. - »

VizieR

y_viewer . € & Query VizieR using TAP . /4 X-match tables . 8o Query images/spectra

The VizieR service is now hosted by CDS domain (cds.unistra fr). Please, modify your configuration for the new domain.

Preferences

VizieR provides the most

. . Find catalogs among 26945 available Wav‘elen h Mission Astronom,
complete library of published ey Coear | Eﬁﬁ&: s :;'zgdm’es 0
. » Compute xpand search ()
a St ron o m I Cal Cata Iog u esl ta b | es Nél;;)r: 0 Ca‘adl(of:fauthﬂ.';s ";me’. 9 o ' :)F:)lical Q:;:)SAX :Ss’:ciations
. . . wora(s) Jrom fitie, Gescription, etc. - uv Cassini-Huygens Asteroseismology
and associated data with verified ) St oottt 0/ @ oy o e
. . . » Search for catalogs containing additional data
and enriched data, accessible via S by e o525 i
. . Target Name (resolved by Sesame) or Position: Target di
multiple interfaces. (ear | (52000~ [ 2 Jaromin~
NB: The epoch used for the query is the original epoch of the table(s) ~ ® Radius O Box size
Query tools allow the user to select relevant o © o i
data tables and to extract and format records Tools reated to VizieR

matching given criteria. In December 2025,
25839 catalogues are available

T@  ® @ cosxvatchsenice I -

o9 0

Login Preferences Register

« G A Nonsécurisé cdsxmatch.u-strasbg.fr ¥

CDS X-Match Service

http://cdsxmatch.u-

o
= Catalogue collection : Search VizieR catalog\Search Crite
= CDS Portal : Access CDS data including Vizj®<incPseenal

. .  Keywords
= Spectra, images in VizieR : Search Spectra, i1, y;47
= Photometry viewer : Plot photometry (sed) in™»les
= TAP VizieR : query VizieR using ADQL (a S(“oery
cross-match service : fast cross-identific

Back

Choose

Constraints
= mode =1

[Modify Query

Preferences

Tables

Documentation

O Al columns

Choose tables to cross-match

.. VIII260/dr7qso, or select in list
ViieR

©.9. VII/233/xsc, or select in list

SIMBAD || My store VireR [ SIMBAD | | My store

Show options
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Visualize and manage your cross-match jobs

strasbg.fr/xmatch/doc g
/cross-match-APl.html

VizieR

» Show the target form
» Show

The 2 columns in color are computed by VizieR, and are not part of the original data (note that the computed coordinates are computed from the

positions and the proper motions given in the table)

Note.

The SD: etric Catal

Release 12 (Alam+, 2015) 01

JS.219.12A  ReadMesfip

PostamnouationData Release 12 (469,053 874 primary sources plus 324,960,094 secondary sources); 3,538,079 spectroscopic
targets (original column names in green) (794013968 rows) (Note).

plot the output.

045001638 +00.003727
+

0o

EREa

+

044.996835 +00.031176

RA_ICRS DE ICRS modeg_class SDSSI12
deg deg.

>

€ guery using TAP/SQL

gmag| e | rmag
= — e e e L

31030000.39+000013.4 2003 8858 3 23.823/1.041 23.1770.320 22.802
61025959.06+0000202 % 2003 8858 3/19.548/0.028/18.186/0.006/17.619)
31025959.28+000029.4 2003 8858 3 24.030/0.704 24.684/0.556 23.758
31025959.34+000037.4 % 2003 8858 3/26.117/0.562(23.713/0.44522.330
31030000.69+000056.5 2003 8858 323.750/0.568 23.972/0.355 23 868
63030003.39+000111.0 * 20038858  3121.7360.118 21.5510.046 21.241
61030001.67+000057.4 = 2003 8858 3 24.907 0.78522.339/0.101 21708,
3J030001.08+000110.8 20038858  3124.5662.39325.148 1.716117.596
63030001.17+000111.2 * 2003 8858  3/17.398/0.011/15.1910.00514.183
61030001.01+4000115.5 * 2003 8858 3 21.956/0.141/19.689/0.014/18.110
31025957.30+000045.3 = 2003.8858 3 23.053 0.476 22.465 0.137 22.163
6J025958.05+000046.5 20038858 3 24.201 0.739 23.101 0.188|25.611
6J025957.94+000055.4 % 2003 8858 3124.206 0.698 24.793/0.530 22.622.
61025957.50+000107.5 2003 8858 3 24.761 0.788|25.606/0.507 24213
31030000.96+000134.4* 2003 8858 324.8640.654 23.975/0.33122.893
61030000.86+000156.7 2003.8858 3 25.308/0.597/23.091/0.17323.269
31025959.24+4000152.2 20038858 3123.377/0.557 24.038/0.462(23.10]

m_ ObsDate Q umag e
= mag | mag
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http://cdsxmatch.u-strasbg.fr/xmatch/doc/cross-match-API.html

Aladin is an interactive sky atlas
allowing the user to visualize digitized
astronomical images or full surveys,
superimpose entries from
astronomical catalogues or databases,
and interactively access related data
and information from the Simbad
database, the VizieR service and other
archives for all known astronomical
objects in the field.

lpyaladin, Aladin Lite widget
for Jupyter notebooks
https://aladin.cds.unistra.fr/A
ladinLite/ipyaladin/
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https://aladin.cds.unistra.fr/AladinLite/ipyaladin/

* The Virtual Observatory (VO) is the vision that astronomical datasets and other resources
should work as a seamless whole.

* Many projects and data centres worldwide are working towards this goal.

*  Through specifications, https://www.ivoa.net/documents/, such as VO standards, protocols
and formats, the IVOA provides a common framework that allows researchers to combine
and explore data across archives, tools, and platforms, fostering open science and
accelerating astronomical research.

* These protocols are widely implemented by many data providers in their Web services.

*  PyVO is the convenient and basic way to access the VO compliant services

*  PyVO s built on top of Astropy, the core Python library for astronomy, developed by
the community to provide standardized data structures, algorithms, and utilities for
astronomical research

Astroquery, archive-oriented programmatic data access, is built on Astropy

* Less portable than PyVO
16/12/25 Journées ASNUM Grenoble 2025



https://www.ivoa.net/documents/

PyVO is a Python library providing programmatic access to VO compliant services.
It implements core |VOA standards and integrates naturally with the Python scientific ecosystem (Astropy, NumPy,

Pandas), making it a key component for building automated, reproducible, and scalable data-analysis pipelines in HPC
and HPDA environments.

@ Py

pyvo v1.9.dev4+gb00cb4e83 »

Page Contents
PyvO
Introduction
Installation
Source Installation
Requirements
Getting started
Data Access
Registry search
Using pyvo
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astropy @ Index

PyVO

Introduction

This is the documentation for PyVO, an affiliated package for the astropy package.

PyVO lets you find and retrieve astronomical data available from archives that support standard IVOA virtual observato-
ry service protocols.

« Table Access Protocol (TAP) — accessing source catalogs using sql-ish queries.

« Simple Image Access (SIA) - finding images in an archive.

« Simple Spectral Access (SSA) - finding spectra in an archive.

+ Simple Cone Search (SCS) - for positional searching a source catalog or an observation log.

« Simple Line Access (SLAP) - finding data about spectral lines, including their rest frequencies.

If you need to access data which is not available via the Virtual Observatory standards, try the astropy affiliated pa-
ckage astroquery (and, of course, ask the data providers to do the right thing and use the proper standards for
their publication).
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A way to learn how to use the CDS services through Python is to have a look at the online tutorials using Jupyter

notebooks

https://cds-astro.github.io/tutorials/intro.html
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® " ® @ PWO—pyvovi9deva+ght X @ Accessingandusingastrono X+

« ¢ (= cds-astro.github.ioftutorials/intro.htmi (})

jul

Q search x4 K

Accessing and using
astronomical data from
Python: a series of
Jupyter notebooks
tutorials

Introduction to the CDS

services

First steps with Multi-
Order Coverage data
structure

The Simple Spectral
Access Protocol to
explore Abel 1656

Combining the CDS
services to study
gamma-ray and high
energy spectral bands
Cross matching catalogs
to discover potential
brown dwarfs

@) o
= O L0
Accessing and using astronomical data
from Python: a series of Jupyter
notebooks tutorials

This website contains the Jupyter-notebook tutorials hosted by the Strasbourg Astronomical Data center
CDs.

ra
va

Al tutorials here illustrate how astronomers can search, find, and access data they need from archives
across the world. We offer a focus on archives compliant with Virtual Observatory (VO) protocols and
standards, as defined by the International Virtual Observatory Alliance (IVOA).

Some tutorials hosted here are based on EURO-VO tutorials and were translated into python tutorials.
The original version usually has the same or a similar name.

List of tutorials
The tutorials come in a recommended order ranging from basic usage to more advanced examples.

Introduction to the CDS services

First steps with Multi-Order Coverage data structure

The Simple Spectral Access Protocol to explore Abel 1656

Combining the CDS services to study gamma-ray and high energy spectral bands

Cross matching catalogs to discover potential brown dwarfs

Advanced usage of MOCs
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https://cds-astro.github.io/tutorials/intro.html
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® About v Data publication Data access v 1

Slowing toset up srvices implementing some IVOA potocol. I incluces:

Query tools and API

CDS also provides libraries/packages, tools and APIs in order to access its data and to use its services. SIMBAD

Aladin ) = VizieR FITS ¢
Aladin ¢
Coordinates plad— s
cogeroqey T FITS reader library implemented in pure Rust with nom crate.
B aladin
- HeALP
GitHub repository of the desktop application of the CDS Aladin Sky Atlas. dresde "
HEALPIX s (Svoe. | S HEALPix
aladin-lite
=3 GitHub repository of Aladin Lite (an astronomical HiPS visualizer in the browser) moc
] b repostiorny ( ) X-Match cds-healpixava
Ipyaladin CDS implementation in Java of the HEALPix tesselation
An IPython Widget for Aladin Lite. It is a bridge between Jupyter and Aladin Lite, enabling interactive sky visualization in pon R cds-healpix-python
i IPython notebooks. . CDS implementation in Python of the HEALPix tesselation.
0 prot cds-healpix-rust
CDS implementation in Rust of the HEALPx tesselation and modules to generate lbraries in WebAssembly, Python.
Sn . H3C
Coordinates ¢ HEALPi Ubrary for PostgresQL. The Ubrary contains funcions t ndex positions (. de) with HEALPix. and others to make
1R  cone search or a crossmatch. It can work with circl. polygon or box.
X cds-mapproj-rust HiPS
Rust implementation of (a part of) map projections defined in the FITS World Coordinate System (WCS)
cds-stc-rust N
i astroqueryhips2fits
Rust library to read/write IVOA STC-S strings, and to convert them from/to JSON. Astroquery sub-package to extract FITS images from HIPS sky maps using the CDS hips2its service.
wes-rs S.
Rust crate to parse WCS (World Coordinate System). CDS service for fast generation of FITS images cutouts from HIPS d

. hipsger

Java tools to generate and validate HiPS from images, cubes and catalogues,

MOC
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https://cds.unistra.fr/fr/data-access/tools/

* Unusual and massive usage of CDS services may lead to performance
degradation and cause issues for other users.

* For experiments requiring large-scale access to CDS services, please
contact us in advance.

* cds-question@unistra.fr
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Conclusion

* CDS services are designed for both web-based and programmatic
access.

If you use the CDS services, even through a programmatic access, it
would be nice to add an acknowledgement

* https://cds.unistra.fr/help/acknowledgement/
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