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Strasbourg
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ASTRONOMIQUES DE STRASBOURG




since 1972 ...

® Collect useful data on objects in electronic
form

® |mprove them by critical evaluation and
- combination




Astronomy

® Publishing and Reference services must
evolve because science is constantly
changing

® Era of big surveys (but also detailed




Interconnected science

® |nvolves ‘Big Data’, Data Mining,VO

using multiple instruments/telescopes

- combining data from multiple sources




CDS services

Astronomical Obijects :
IDs, bibliography, measurements

Catalogue Service :
Catalogues, published tables, observation
logs, surveys, associated data

Visualisation and integration :
images, catalogues, archives,VO portal,
All-sky capabilities

X-Match : Catalogue cross-match
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Reference data centre

® Qualified information = Scientific Value

- Peer reviewed

- Critically evaluated, professionally curated




Making information
useable

® Add value - by homogeneous description of
heterogeneous data

® Standardisation

- Formats, conventions, protocols




@) Portal Simbad VizieR Aladin X-Match Other- Help

CDS Portal

Portal My data Help Login Preferences Register

Target: ngc 4039 GO
J2000 position for ngc 4039: 12 01 53.7 -18 53 08

»i> Object identifiers, measurements and bibliography for ngc 4039

e Object type: Galaxy in Pair of Galaxies

e Morphological type: Sc

e More SIMBAD data for ngc 4039

+ 1049 bibliographic references

+/ 360 objects within 2'

e Display map around ngc 4039

e Display SimPlay interactive map around ngc 4039
+Related objects in bibliography: L 7]

“* Images for ngc 4039
e Display region in Aladin (Web Start)

Aladin images
Survey Band A (um) Size Epoch Resolution Download
2MASS H 165 8.5'x17.0' 1999-03-20 0.9"/pixel FiTs

2MASS J 1.24 8.5'x17.0' 1999-03-20 0.9"/ pixel FITS
DENIS | 0.79 12.5'x12.4' 1996-03-30 0.9"/ pixel IT

DENIS J 1.23 12.6'x12.7" 1996-03-30 0.9"/ pixel FITS
DENIS K 216 12.6'x12.7" 1996-03-30 0.9"/ pixel FITS

IRAS-IRIS 0 125°x12.. 1.5'Ipixel  FTS

IRAS-IRIS 0 125°x12.. 1.5'/ pixel [ Display grayscale image

IRAS-IRIS 0 125°x12.. 1.5'Ipixel  FTS

W Catalogues for ngc 4039

e 10 catalogues with 'ngc 4039' keyword
e 179 cataloques around ngc 4039:

Vizier catalogues
Filter:
Name Description Local den... Wavelength Popula...  Coverage map

B/eso ESO Science Archive Catalog (ESO, 1991-2014) [ReadMe] 74 optical 79
Query

11297 NOMAD Catalog (Zacharias+ 2005) [ReadMe] optical,IR
Query

. Chandra ACIS survey in 383 nearby galaxies. I. (Liu, 2011) [ReadMe] X-ray




BASIC
IDENT oidref  oid
oidref int8 oid int8
id varchar(100) nmbarla:f_ld ‘iln?[EChar(mO)
otype varchar(32)
ra float8
ra_prec int2
dec float8
FLUX dec_prec int2
. . coord point
oidref int8 CO0_err_maj float4
fiter varchar(8) CO0_err_maj_prec int2
flux floatd oidref oid | coo_err_min float4
flux_prec int2 CO0_err_min_prec int2
flux_err floatd coo_err_angle int2
fluxl_err_prec |nr:2 ) coo_qual char(1)
qua char coo_wavelength char(1)
bibcode char(13) coo_hibcode char(19)
pmra float8
filter pmra_prec int2
filt pmdec float8
AT . pmdec_prec int2
FILTER pm_err_maj floatd
pm_err_maj_prec int2
fitername varchar(8) pm_err_min floatd
description  varchar(255) [Pl _tadla_Tplle int2
unit varchar(16) pm_err_angle int2
pm_qual char(1)
pm_bibcode char(19) oid
plx_value float8 4P
plx_prec float8 oidred
) . plx_err float4
OTYPES idref oid | pixerr_prec int2
oidref int8 pix_gual char(1)
otype varchar(32) f‘:’;-?;l;?de EE::S ?)
rvz_radvel float8
otype rvz_radvel_prec int2
otvpe rvz_redshift float8
tvp rvz_redshift_prec int2
OTYPEDEE vz_err float4
otype rvz_err_lprec |n}:2 )
rvz_gua char
o 312 varchar(32) otype | rvz_bibcode char(19)
otype_shortname varchar(8) e varchar(36)
otype_longname varchar(100) ss_qyl?al char(1)
sp_bibcode char(19)
morph_type varchar(36)
morph_qual char(1)
morph_bibcode char(19)
AUTHOR galdim_majaxis floatd
o . galdim_majaxis_prec int2
oidbibref int8 galdim_minaxis floatd
name varchar(100) galdim_minaxis_prec  int2
pos int2 galdim_angle int2
m— galdim_incl int2
oidbibref galdim_qual char(1)
galdim_bibcode char(19)
oidbib .
REF oid
oidbib intd Oldret
bibcode char(19) oidbib HAS_REF
year int2 T -
journal varchar(7) . oidbibre int
page int4 oidbibref | ;i .f int8
last_page int4
volume intd
title text
doi VafChaf(255) V2.0 2014/01/23 adding errars in basic & flux

BASIC

oid
main_id
nbref

otype
ra

ra_prec
dec

dec_prec

coord
CO0_err_maj
CO0_Eerr_maj_prec
COO0_err_min
COO0_err_min_prec
coo_err_angle
coo_qual
coo_wavelength
coo_hibcode
pmra

pmra_prec
pmdec
pmdec_prec
pm_err_maj
pm_err_maj_prec
pm_err_min
pm_err_min_prec

s pm e andle

Int8

varchar(100)

Int2

varchar(32)

float8
Int2
float8
Int2
point
floatd
Int2
floatd
Int2
Int2
char(1)
char(1)
char(19)
float8
Int2
float8
Int2
floatd
Int2
floatd
Int2
int2

mesEinstein mesFe_h
oidref int8 oidref !ntB
mespos int2 mespos int2
ra char(10) teff int4
dec char(9) log_g float4
eIr_coo int2 fe_h float4
countRate  float8 flag char(1)
err_count  float8 compstar char(9)
hard floats catno char(s)
harderrplus  float4 bibcode char(19)
harderrminus float4
hibcode char(19) mesIRAS
mesHGAM oidref int8
mespos int2
oidref int8 ra char(10)
mespos int2 dec char(10)
width floatd majaxis_err int2
nhmes int2 minaxis_err int2
flag char(1) angle_err int2
bibcode char(19) 12 float4
f12_qual char(1)
f12_unc int2
mesMK =
25 float4
oidref int8 f25_qual  char(1)
mespos int2 gg_unc 'ﬂmzm
dispsystem char(2) od
mssnote char f60_qual char(1)
(3)
f60_unc int2
sptype char(36)
bibcode char(19) f100 floatd
f100_qual char(1)
f100_unc int2
mesPLX conflag _cmhgr(ci)
) . var i
oidref !ntB nbhspec int2
mespos int2 nbass int2
EK o {'n‘;g“‘ bibcode char(19)
obscode char(2)
bibcode char(19) mesPM
oidref int8
mesSAO ;
mespos int2
odref i e i
mespos int2 Bmde" e
o il pmde_err float4
dec char(12) =
coosystem floatd
coo_err float4 bibcod har(19
pmra floatd RIEEHE RN A
pmra_err int2
pmde floatd mesTD1
pmde_err int2 . .
bibcode char(19) %gfsepfos :mg
— m2740 float4
mesVelocities m2740_sigma  floatd
. ) m2365 float4
pidref int8 m2365_sigma  floatd
Spos int2 m1965 floatd
elType char(3) m1965_sigma  floatd
elvalue gﬂ;t,%) m1565 floats
m1565_sigma  floatd
eanError float8 hib d_ har(19
uality char(1) IR )
bmes int2
ature varchar(2) mesXMM
qual char(1) ; :
domain  char(4) ﬂ;‘é’sefos :”m‘g
BRoulion ic“"hgm) obsid char(10)
b bsdate floatd hibcode char(19)
emarks varchar(10)
origin char(1)
nibcode char(19)
Id of type floatN has an associate field fid_prec

number of decimal digits to take in acco unt
c=2 =>field value =6.30
ot shown here, but are available for any floating




Vizier

Catalogues, published tables, observation logs,
surveys, associated data

Heterogeneous tables described by
standardised metadata




Simplified query interface

@) Portal Simbad VizieR Aladin X-Match Other Help @}_r

The VizieR Catalogue Service

The basic VizieR search at Observatoire astronomique

Strasbourg Astronomical Observator de Strasbourg

Install the VizieR e.g. UCAC22MASS Advanced search
search plugin or Jaschek or 1924 33.1 +50 14 29

Description - Browsing modes - e catalogues & Surveys - VO compatibility = VizieR mirrors - Help/Documentations - Notes




Advanced query interface

@) Portal Simbad VizieR Aladin X-Match Other Help V]

VizieR Service

9 ” @ ¥ VizieR photometry viewer
Search Criteria

Find catalogs among 11959 available Wavelength Mission Astronomy

i Clear Radio AKARI Abundances
Preferences
. IR ANS Ages
max: | 50 Expand search optical ASCA AGN
HTML Table g Catalog, author's name, uv BeppoSAX Associations
All columns word(s) from title, description, etc.

: EUV CGRO Atomic_Data
p Compute e e X-ray Chandra Binaries:cataclysmic

Mirrors P Search for catalogs by column descriptions (;/CD) 9 Gamma-ray | COBE Binaries:eclipsing
CDS, France P Search for catalogs containing additional data

Search by Position across 12558 tables
Target Name (resolved by Sesame) or Position: Target dimension:
Clear 2

o

arcmin 5

\E)Radius __/Box size

@ More about VizieR

~ 0 matching catalogs Find Catalogs

Browsing modes: Designation, Acronyms, Favorites, Dates, Image spectra, Kohonen
Or list the large surveys

Tools related to VizieR

= ‘new Photometry viewer : Plot photometry (sed) including all VizieR
= TAP VizieR : query VizieR using ADQL (a SQL extension dedicated for astronomy)
= CDS cross-match service : fast cross-identification between any 2 tables, including VizieR catalogues, SIMBAD




Query interface for single table

Portal Simbad VizieR Aladin X-Match Other Help

VizieR Search Page

Q @ » @ Simple Target I List Of Targets Fast Xmatch with large catalogs or Simbad

Search Criteria - |Target Name (resolved by Sesame) or Position: Target dimension:
Save in CDSportal Gl 2 arcmin

Keywords @ \i ) Radius () Box size
J/ApIS/206/10/ta...
Tables Add

J/ApIS/206/10 /ApJS/206/10
..table3 J pJ Post annotation

- [13/ApIS/206/10/table3 Multiwavelength catalog in the Ultra-Deep Field[spectrum/SED] (35932 rows)

[ 1CANDELS multiwavelength catalog (Galametz+, 2013) 2013ApJS..206...10G  ReadMe+ftp -

Simple Constraint\ List Of Constraints‘ Submit Reset All
- Query by Constraints Q applied on Columns (Qutput Order: (¢) + () -)

Preferences
max: | 50 : Show Sort Column e ()
e R —

All columns

w Compute
Distance @

recno Record number within the original table (starting from 1) (meta.record)

Seq [1/35932] Source identifier (Note 1) (meta.id)

RAJ2000 Right Ascension in decimal degrees (J2000) (Note 2) (pos.eg.ra:meta.main)

Position angle 6

Distance (x,y)

Galactic
™ 12000

B1950

Ecl. J2000

ldefault
(®) Sort by Distance

DEJ2000 Declination in decimal degrees (J2000) (Note 2) (pos.eq.dec:meta.main)

Hlim (") HST/WFC3 F160W limiting AB magnitude (Note 3) (phot.mag)

Q (®) [0/3] Source reliability, 0=ok (Note 4) (meta.code.qual)

CStar [0/1] CLASS_STAR parameter (1=stellar) (Note 1) (src.class.starGalaxy)

() +order- ()

SED SED SED plot from the photometry (meta.ref.url)

() No sort

A ARRARRAR®

uFlux (®) CFHT/Megacam u band flux density (Noze 5) (phot.flux.density:em.opt.U)

Position in: :
© Sexagesimal . e_uFlux (") Uncertainty in uFlux (Note 5) (stat.error)
() Decimal °© - - - -
Mirrors BFlux (") Subaru B band flux density (Note 5) (phot.flux.density:em.opt.B)

CDS, France ' ;

70015 | Reset All | | Clear | (n) indicates a possible blank or NULL column | Submit |




Query result

@) Portal Simbad VizieR Aladin X-Match Other Help \&3}_&1

Dn

VizieR Result Page Send to VO toolj
Q @ & & P Show the target form QE

P Show constraint information
Search Criteria
Save in CDSportal

Kevwords J/ApJS/206/10/table3 CANDELS multiwavelength catalog (Galametz+, 2013) 2013ApJS.206..10G  ReadMe+ftp
) Post annotation Multiwavelength catalog in the Ultra-Deep Field (35932 rows) ect: SE|

The 3 columns in color are computed by VizieR, and are not part of the original data.

= J/ApJS/206/10/ta...
Tables Add

J/Ap)S/206/10
..table3

Full RAJ2000 _DEJ2000 recnoSeq RAJ2000 DEJ2000 Hlim QCStar SED uFlux e BFlux e | VFlux e | RFlux
"h:m:s" "d:m:s" deg deg mag wly wly wly wly wly wly wly

owr owr ow =N ow =N 4 owr owr

16 53.703/-05 16 40.99 1034.2237643/-05.278053027.3495 2 0.520 SED 0.0253/0.0079 0.1071/0.0051/ 0.19620.0079 0.280
2 16 53.737/-05 16 40.62 2034.2239039/-05.277949027.4093 2 0.600 SED -0.0163/0.0081 0.0273/0.0053 0.05050.0081 0.062
02 16 53.638/-05 16 40.63 31034.2234901/-05.2779525/27.4355 0/ 0.000 SED 0.0532/0.0065 0.22870.0046 0.38590.0071 0.543

2 17 03.625/-05 16 39.90 4/034.2651053 -05.2777490 27.3034 2 0.010SED| 0.0134/0.0069 0.0613/0.0040 0.09160.0077 0.115

02 17 10.888/-05 16 39.53 5034.2953666/-05.2776482/27.2547 0 0.000 SED 6.80240.0078 11.70750.0047 18.35650.0087 25.089
lModify Query} 2 17 02.959/-05 16 39.50 6034.2623285-05.277639027.6433 0/ 0.990 SED 0.19160.0062 0.4718/0.0035 0.84390.0069 1.012
02 17 05.645/-05 16 38.86 7034.2735198/-05.2774614/27.3550 0 0.000 SED 0.07400.0069 0.0789/0.0041 0.08890.0075 0.105

Preferences 2 16 53.877/-05 16 38.58 8034.2244858/-05.2773846/27.7858 1 0.360 SED -0.0033/0.0063 0.02190.0044 0.03980.0066 0.041
max: [ 50 . 02 17 09.414/-05 16 38.59 9034.2892250/-05.2773859/27.2079 2/ 0.910 SED 0.06740.0063 0.0898/0.0030 0.09360.0054 0.076

T : 2 16 56.187/-05 16 38.52 10034.2341120-05.277367027.7893 0 0.000 SED 0.04180.0065 0.10740.0030 0.15020.0046 0.149
& All colns 02 16 57.568/-05 16 39.02 11/034.2398666 -05.2775057/27.7778 0 0.000 SED 0.04850.0064 0.07010.0032 0.08260.0049 0.116
v Compute 2 17 08.427/-05 16 38.21 12034.2851117-05.277279927.3177 0 0.000SED 0.33000.0069 0.37610.0032 0.31420.0070 0.272
o Distance o 02 16 53.647/-05 16 38.11 13034.2235310/-05.277252527.8098 0 0.000 SED -0.0011/0.0072 0.0882/0.0048 0.16710.0074 0.201

Position angle 0 2 17 19.015/-05 16 38.14 14034.3292298 -05.277262027.6179 0 0.080 SED 0.1564/0.0071 0.18240.0040 0.19970.0074 0.229
Distance (x.y) 02 17 07.748|-05 16 38.46 15034.2822842/-05.277349927.3130 0 0.000 SED 0.61380.0080 0.77180.0037 0.88460.0070 0.803

Galactic 2 16 57.962/-05 16 38.06 16034.2415067 -05.277237527.7839 0 0.000SED 0.1609/0.0065 0.18450.0035 0.18990.0049 0.189

™ 12000 02 17 10.963/-05 16 39.47 17.034.2956798 -05.277630227.3381 2/ 0.010 SED 3.53120.0078 6.02610.0049 10.3968/0.0092 12.982
B1950 2 17 28.040(-05 16 37.73 18/034.3668318 -05.277146827.3898 2 0.020 SED -0.00010.0063 0.00770.0031 0.0017.0.0049 0.002

Ecl. J2000 02 16 54.134/-05 16 37.65 19034.2255569 -05.277124427.9561 0 0.010SED 0.1361/0.0063 0.1382/0.0042/ 0.09810.0062 0.135

|default 2 17 17.256/-05 16 37.55 20034.3219019 -05.277097627.2060 2 0.050SED 0.15900.0063 0.22950.0031 0.28460.0057 0.274
@ Sort by Distance 02 17 08.837/-05 16 37.94 2110342868189 -05.277205127.4361 0 0.080SED 0.18110.0077 0.31020.0038 0.40600.0070 0.394
@ + order - 2 17 26.714|-05 16 37.83 2210343613081 -05.277175627.3226 2 0.400SED 0.24650.0070 0.33660.0040 0.39860.0066 0.383

) No sort 02 17 09.849|-05 16 37.60 23/034.2910377 -05.2771121127.7011 0 0.050SED  0.0243/0.0070 0.03500.0034/ 0.04080.0059 0.043
Position in: 2 16 53.683|-05 16 37.54 2410342236773 -05.277094727.9998 0 0.000SED 0.01310.0072 0.02760.0046 0.05040.0071 0.077

16 37.43 25/034.3353705 -05.277062827.7102 2 0.530SED| 0.04870.0067 0.06120.0035 0.06480.0058 0.057

(») Sexagesimal 02 17 20.489
Decimal ° 2 17 03.703|-05 16 39.29 26034.2654298 -05.277580727.6767 2 0.030 SED 0.01550.0072 0.03810.0042 0.10070.0081 0.148
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Photometry in catalogues
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http://vizier.u-strasbq.fr/vizier/sed/

VizieR Photometry viewer

Target 3c273
Radius (in arcsec) 1
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Aladin

Aladin v7.0
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(c) 2010 UDS/CNRS - by CDS - Distributed under GNU GPL v3
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Aladin - recent developments

+ Benefits of hierarchical representation of large
Image surveys and catalogues

-+ Coverage maps open up new possibilities for
manipulating surveys and catalogues
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- '..Co'nstel'lati_c')'hs - beautiful but
difficult to compute with

| Reglons Ig spherlcal coordmates -
good for boxes and C|rcles

| Complex reglon polygons prowde
‘accurate representatlon (non
unique) but also cumbersome



Healpix tessellation of the sky

e | Each tile represented by an
Bigiuirg d integer in a hierarchical
scheme

......
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HiPS: Hierarchical Progressive Surveys

—Multi-resolution HEALPix data structure for
*Images
*Catalogues
 3-dimensional data cubes




Aladin v8.0 *** BETA VERSION (based on v8.007) ***
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Use an archive as a survey

 HIPS of the WFPC
ST archive imag
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« Comparing coverage of 100s of large data sets
e Intersection/union/complement trivial

« Catalogue coverage g ——
- 1000s (Vizier)

e Queries based on coverage and catalogues

- e.g. Veron quasars in HST, XMM and SDSS
INEREES

31



Hierarchical views of
Catalogues

e Same idea: HIPS Catalogue. Important when
dealing with/visualizing 106, 107, 108 + catalogues

* Allows zooming into large or deep catalogue




Aladin v8.0
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HIPS catalogue capabillities
just getting started

e current capability : beneficial for visualization

e being investigated for use in managing/




Summary

® Reference services:

- quality, integrity and relevance

® |nteroperability - support many access
romote standardisation
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