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%  CDS = Centre de Données astronomiques de Strasbourg

%  Data center dedicated to the collection and distribution of astronomical data and related information

" Creation * vizieR IVOA °

1972 1981 1996 1999 2002 2011

| Simbad Aladin ! X-match



%  Part 1: Presentation of the main CDS services, using - L
“arbon star standard candles: I. The luminosity function of carbon
Web access stars in the anic Clouds

Paul Ri

%  Part2: Programmatic access to CDS services, an
illustration with carbon stars, using Jupyter notebooks

Gather information on a specific object using SIMBAD,
Visualise it through survey images using ipyAladin,
Find and download a catalogue from VizieR,
Cross-match the sources with a large catalogue using
X-match.

1 INTRODUCTION
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https://cds.unistra.fr/
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About w Data publication Data access »

Strasbourg astronomical Data Center

The Strasbourg astronomical Data Center (CDS) is a data center dedicated to the collection and worldwide distribution of astronomical data and related information. It is located at the
Strasbourg Astronomical Observatory, France.
Read more about the (DS

Key numbers

2 : 2 News
v ‘ Vera C. Rubin's first light
20,156,921 SIMBAD objects L -.5 e 4\- A .y ‘ Catalo ocently added

26,608 VizieR catalogs The Vera C. Rubin Observatory just released its first images. Their Mailbox outage

1346 HiPS i R S s Skyviewer visualization tool uses Aladin Lite.

CDS is hiring
39,250 MOCs S T ; s oo ! Read more Harvard mirror unavailable
452,439 biblio. references An

P e Screenshot from Sept. 10th 2025



https://cds.unistra.fr/
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Key numbers

20156921 SIMBAD objects
26,608 VizieR catalogs
1346 HiPS
39,250 MOCs
452439 biblio. references

25949 acronyms

Catalogues

TATCH

Statistics from Sept. 10th 2025
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Astronomical database

Provides basic data such as
identifiers, measurements and
links to bibliographic studies

Can be queried by object name,
coordinates and various
criteria. Lists of objects and
scripts can be submitted.

»o

o Objects
T . Dictionary
ol Clapdt ! Bibliography
: o, ! Name resolver
+ TAP
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NGC 4039

other query Identifier Coordinate Criteria Reference Basic  Script ~ TAP  Output Object Help
modes : query query query  query  query submission options  types

Query : NGC 4039

Basic data :

NGC 4039 -- Galaxy in Pair of Galaxies SIMBAD Query around | within|2 arcmin
Other object types: 6iP (), G (2016AGA, -..),A6? ( S),I6 (W), Pa6 (RR95) -

12 61 53.51 -18 53 10.3 (Optical) [ ] C 2020MNRAS.494.1784A
eq=1950) : 11 59 19.70 -18 36 28.0 [ ]

286.96780 +42.44451 [ ]
Radial velocity / Redshift / cz : / / €z 1641.00 [9.00]

iy D 1989ESOLV.C.
Morphological type: Sc D 2004ApJ...662..
Angular size (arcmin): 3.1 1.6 50 (~) D 2007ApJS..173..1856
Fluxes (2) : B 11.08 [6.21] D 2007Ap3S..173..1856
R 9.77 [~] D 1989ESOLV.C......6L

D spss v

All @D) (CDsPortal)
Send to 4B s

Photometry | within 5 arcsec @

notes:
* See GALEX UV data in GALEX data [ 01-Oct-2009 ].

Hierarchy : number of linked objects
whatever the membership probabilit ee description here ) :

Display criteria
parents |: 5 children|: 1 siblin 9 A*P Y E i
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Catalogues

Photometry service

Associated data service

TAP

C ata I Og ue SerVice @) /@ PozTAL /7 3iM3AD ? Vizisd ﬁ ALADIN b XMATCH OTHERS w Hewe ?

VizieR

Provides access to thousands

of astronomical catalogs and ¢ s B e
tables published in academic e T P
journals | ‘ '

A o ' : S LI 08 [SAGeRber pec
Query tools allow the user to LT — ‘ — ——
select relevant data tables. e T
Then records can be extracted o L1000 44400 0 3 100 146 VV 7 N
and formated matching given "
criteria. : 001022 400130045000 TINGC 000145 |14 12l ISAGRI

SB(S)c pec

SB(S)c pec

5 SAB(S)c pec I
UGC 00212 SP
UGC 00212 . : .7| _[SB
UGC 00224 6. 3 .3|  |Disrupted

0002
000237
0006 16.8
260/00 06 27.1
260/00 06 29.0
00 06 44.0
00 06 44.4
00 06 44.8
170/00 06 51.4
170/00 06 53.7
170/00 08 46.
89|00 18 22.4
00 18 50.0
00 18 50.9
0018

-11 34 25/Simbad NED
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Interactive sky atlas

Access, visualization and
analysis of astronomical
images surveys catalogs and
other databases

Aladin uses the HiPS
(Hierarchical Progressive
Survey) technology.

Sky Atlas

Data integration
Surveys

i HIPS/MOC
; ."_ + Aladin Lite Embeddable widget

NGC 4039 e

Surveys:

= 7y
eROSITA DR1

NEEEE

T G . :
XINER o i ; ’ :
Chandra e : ‘ _ ‘ 3
rtt ..
GALEXGR6.7 e
DSs2blue . ! #
o -, i . .
Dss2 ’
famce o7 N .
Mellinger }
A

Finkbeiner  * ;
e SRS
SDSS9 .,
DSS2red” (2 S
§ .
Ta
VISSHa & ‘
-
PanSTARRS DR1 color @
. S
DECaPS DR2
DES! Legacy DR10

& .
g . " .
2MASS ot .

e i e . .

R~ &
GLIMPSE360 - .
- &

Upload CsV table 2
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: .ﬁAtCH Cross-matching

X-match

% Tool to efficiently cross-identify o Dl T R T o
sources between very large T Marheea o

catalogues (up to 1 billion
rows) or between a O o crwss i
user-uploaded list of positions

and a large catalogue.

%  Available tables include
20,000+ VizieR tables and
SIMBAD data.

Visualize and manage your cross-match jobs

List of X-match jobs
Table 1 Table 2 Options

No job in list




%  Mashup application:

o Provide a single entry
point to search and
access the different CDS
services, querying
simultaneously SIMBAD,
VizieR and Aladin

o Facilitate the workflow
between the services

¥ = Images
HiPS image: ilable
< @ Gamm:
adio

All HiPS

title

Fermi Color HEALI

olo

around 12 01
Guv

dGium B High

CDs featured

@ Vize ALaDin

Main ID
NGC 4039

Object type
Galaxy in Pair of

Galaxies

cal type

005473786802201675

B optical Infrared

Gamma-ray

X-ray

780 VizieR Catalogs within radius 0.20°

Wavelength

Populari

rch: Ti

X xmaten OmERsw  Hap ? @

¥ & Object (NED)

Main ID
NGC 4039

Object type
Galaxy

‘ 0.005474.

More info in NED %'

¥ [W] Aladin Lite

colored
0 v 1120155496 -18 49 3121

Mission

a DR3 Part 1. Main source (Gaia Collaboration, 2022) (gaiadr3)

Catalog of Point Sources (Cutri+ 2003)
AIWISE Data Release (Cutri+ 2013) (allwise)
The Pan-STARRS release 1 (PS1) Survey - DR1 (Chamby




Scientific
content
curation

Processing of
published literature
and reference data

Acronyms
Identifiers
Citations
Basic Data
Cross-identifications
Catalogues/Tables
Associated data
All-sky surveys, HiPS
Models/Simulations

Vizier and SIMBAD data
ingestion pipelines
Tools: DJIN, COSIM, BCS

Dictionary of

Nomenclature of
Celestial Objects

L 1 e
2]
-

Designations of astronomical objects
are often confusing. Astronomical
designations (also called Object
Identifiers) have been collected and
published by Lortet and collaborators
in Dictionaries of Nomenclature of
Celestial Objects outside the solar
system.

This Info service is the electronic look-
up version of the Dictionary which is
updated on a regular basis; it provides
full references and usages about
25,984 different acronyms.

@)

About » Data publicatio Data access w News v Help v

Edable Accosswb‘c nteroperable Reus&ble
o 9y
JORUE: -J%

Best practices

A great overview of best practices for publishing data in astronomy and
astrophysics journals has been published in Chen et al. 2022. Authors HOW'S YOUR DATA? i

ESTPRACTICES IR A PLEATION N £

are strongly encouraged to follow these guidelines, nicely summarized THE ASTRONOPSCAL LITERATURE
in a checklist in Appendix A of the paper.

Your data in VizieR

MAKE
The VizieR database is storing and distributing the astronomical data (f] YOUR DATA

7=
V@ associated data) to promote their usage primarily by professional astrond) V|S| BLE

In order to ensure the scientific quality of the data, we therefore requir
data are related to a publication in a refereed journal, either as tables or catalogues actually pu
as a paper describing the data and their context.

Links
[l

e Authors instructions on preparing and submitting
* Authors tutorial

* Authors submission FAQ

Image surveys and data cubes

You can easily create your own HiPS survey (possibly all-sky!) from a set of FITS images or FITS d
This feature has been available in Aladin Desktop versions 7.5 and above. There is also a dedicate:
named Hipsgen that can be run from the command line

Aladin Desktop




ink: https://cds.unistra.fr/
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Go and explore the different CDS services online, using
your favorite object or some of the examples below:
M101

NGC 2024

HR 6165

3C 326

(OF SOOI N0,

@) @ PostaL /7 smad @ vaa aoin X xmaten Omersw  Hap ? @
Logn My

i’ | | Q | _* < Object (NED)

Main 1D Magnitud Main 1D
He: 1l

NGC 4039 o NGC 4039
Object type RS Obiect type
Q Galaxy in Pair of Galaxy
Galaxies
Morphological type ‘ 0.005474
Sc 3

5 More info in NED ('
0.005473786802201675

¥ = images ¥ [#] Aladin Lite
385 HiPS images lable 0.20° around 12 01 18 53 10.28 DSS colored
~ BGammaray Exray BUv Gopical Minrared < 12015549 18 493121

HRadio @ Gas-lin
oL edium  EHigh

AllHIPS  ®CDS featured

title length

Gamma-ray

optical
op
Halpha composite survey  Opt

er color optical survey Optical

PanSTARRS DR1 color (from bands
)

Wavelength ® [Popularity v h: Title Mission
Gaia DR3 Part 1. Main source (Gaia Collaboration, 20

2MASS All-Sky Catalog of Point Sources (Cutri+ 2003)

AIWISE Data Release (Cutri+ 2013) (allwise) 3
The Pan-STARRS release 1 (PS1) Survey - DR1 (Chambers+,


https://cds.unistra.fr/

Tutorial

- Programmatic access to CDS services,
-an 1llustration with carbon stars
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https://cds.unistra.fr/meetings/voschool2025

Requirements: A browser - not Chrome (no installation needed!)
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https://cds.unistra.fr/meetings/voschool2025/lab/index.html

%  Programmatic access to CDS services, an illustration

Carbon stars as standard candles: I. The luminosity function of carbon

with carbon stars, using Jupyter notebooks stars in th nic Clouds

Paul Ripoche ©,!2* Jeremy Heyl,! Javi

o  Tutorial inspired by a paper from Ripoche et al. 2020 : -
o  Gather information on a specific object using SIMBAD,

o  Visualise it through survey images using ipyAladin,

o  Find and download a catalogue from VizieR,

o  Cross-match the sources with a large catalogue using

X-match. -

Link: https://cds.unistra.fr/meetings/voschool2025

16



https://doi.org/10.1093/mnras/staa1346
https://cds.unistra.fr/meetings/voschool2025

Step #2: Using the ipyaladin widget

ualise the source on th
SIMBAD is a compilation of the literature. It is edited each working day by a team of astronomers and documentalists.

Figure II-1: [Z] D

[

ALADIN -
75

Figure I-1: SIMBAD compiles the literature in a The Aladin software suite allows to display and
single database. manipulate surveys, coverages, and catalogs.

et
of 1 dentifications,
Measurements
and B ibliography
for A stronomical
ata The suite has three flavors
Aladin desktop. It is the mo e version and offers a o find catalogs and HIPS sun perations,
stacks...)
Aladin Lite. Is a lighter n that runs in the vser. With the ad wser technologies, it is gaining more and n
CW Leo in the SIMBAD database iPyAladin. It is a port of Aladin Lite in python notebooks. This is the fL

Step #3: Catalogues manipulation with VizieR and X-match
[~ simoaa | siaan ] @ vizier ] xmaten ]

Introduction
The remaining of the tutorial is inspired by a work from Ripoche and collaborators, where they used "Carbon stars as standard candles

« Ripoche et al. 2020, 2020MNRAS.495.2858R (Paper )
« Parada et al. 2021 NRAS.501 (Paper Il)
023MNRAS.522..195P (Paper Iil)

Their idea is to derive a carbon-star luminosity function that will eventually be used to determine distances to galaxies at 50-60 Mpc and hence yield a value of the Hubble constant.

To do, they focused primarly on the Large and Small Magellanic clouds (LMC and SMC). Later they expanded their sample with Local group galaxies (eg. NGC 6822, IC 1613, Wolf-Lund

Data selection / datasets

+ To build their sample in Paper I, Ripoche et al. 2020 queried 2MASS over a polygon centered on the LMC and SMC.
« They removed the foreground contamination from Milky Way stars, by cross-matching the 2MASS stars with those found in Gaia DR2.

+ They used proper motions to select stars considered to be LMC and SMC members.

« Finally, they corrected the apparent magnitudes for extinction and reddening, and included the true distance moduli to these galaxies.




Tutorial

Let's dig into steps 1-2

https:/cds.unistra.fr/meetings/voschool2025



https://cds.unistra.fr/meetings/voschool2025

Credit: P Vonfiie



Tutorial

Let's continue step 3

hftDs:// cds.unistra.fr/meetings/voschool2025



https://cds.unistra.fr/meetings/voschool2025

Wrap-up




Plots for SMC stars
%  Luminosity functions agree with the ones from Ripoche et al. oo sars s

Raimond do+05

2020
%  CDS services used in this tutorial:
o  SIMBAD, Aladin, VizieR, X-match

% VO standards introduced in this tutorial:
o HiPS, MOC, TAP/ADQL

probability density function (PDF)

h,

6.5 —=7.0 -7.5 -8.0

M

Jupyter notebook reusable
Design similar queries for your own research!

* %
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https://cds.unistra.fr/help/tutorials/

Any questions?

Credit: P Vonflie

Thanks for your attention




% CDS: https://cds.unistra.fr/

%  Presentation of CDS (from Dr. Sébastien Derriére): https://www.youtube.com/watch?v=dGssNN-YZkY

*  Great video about the major CDS services (from Dr. Pooja Sharma):
https://www.youtube.com/watch?v=2dC1R7PnuU4

%  CDS tutorials: https://cds.unistra.fr/help/tutorials/
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https://cds.unistra.fr/
https://www.youtube.com/watch?v=dGssNN-YZkY
https://www.youtube.com/watch?v=2dC1R7PnuU4
https://cds.unistra.fr/help/tutorials/

