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Overview

= Simbad and Vizier catalogs
m Basic handling, searching the catalogs
m Export of tables

= TopCat

m Basic handling

m Processing tables and creating plots
m Cross-matching tables

m TAP queries

m Useful Python libraries

m Astroquery
m PyStilts
m Pandas
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Strasbourg astronomical Data Center (CDS)

m Strasbourg astronomical Data Center (CDS) is dedicated to the collection and
worldwide distribution of astronomical data and related information
m The CDS mission is to:

m Collect useful information concerning astronomical objects that is available in
computerized form

m Upgrade these data by critical evaluations and comparisons

m Distribute the results to the astronomical community

m Conduct research, using these data

Emil Puha Bezovec 2020 02.10.2020



Vizier catalogs
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Latest news

« HSC (Hyper Suprime-Cam) DR2 HiPS available

e

Interacivesky ats (Y

« hips2fits: fast generation of FITS images cutouts from HiPS

« Catalogs added between 22-Feb-2020 and 29-Feb-2020
« Catalogs added between 15-Feb-2020 and 22-Feb-2020
« Catalogs added between 08-Feb-2020 and 15-Feb-2020
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Figure: The home page of CDS.
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Strasbourg astronomical Data Center (CDS)

m The CDS hosts:

m SIMBAD astronomical database, the world reference database for the identification of
astronomical objects

m VizieR catalogue service for the CDS reference collection of astronomical catalogues
and tables published in academic journals

m Aladin interactive software sky atlas for access, visualization and analysis of
astronomical images, surveys, catalogues, databases and related data
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= SIMBAD (the Set of Identifications, Measurements and Bibliography for
Astronomical Data) is an astronomical database of objects beyond the Solar
System.

= SIMBAD was created by merging the Catalog of Stellar Identifications (CSI) and
the Bibliographic Star Index as they existed at the Meudon Computer Centre until
1979, and then expanded by additional source data from other catalogues and the

academic literature.
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= SIMBAD (the Set of Identifications, Measurements and Bibliography for
Astronomical Data) is an astronomical database of objects beyond the Solar
System.

= SIMBAD was created by merging the Catalog of Stellar Identifications (CSI) and
the Bibliographic Star Index as they existed at the Meudon Computer Centre until
1979, and then expanded by additional source data from other catalogues and the
academic literature.

m As of 2 March 2020, it contains information for 11,021,649 objects under
35,753,171 different names, with 368,154 bibliographical references and
20,713,563 bibliographic citations.
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Simbad queries

= SIMBAD is easily accessible
m It allows queries by

m Object identifiers

m Coordinates

m Bibliographical references
m And various other criteria ...

m Useful is the query of a list of coordinates: you can upload your own ASCII table
and query all its rows in SIMBAD
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Simbad

SIMBAD Astr ical D - CDS (Str

What is SIMBAD ?

basic search

User's guide

Presentation
by identifier
by coordinates Image thumbnails
by criteria Query by urls
reference query Nomenclature Dictionary @ BETA - Mobile version
scripts. Object types
TAP queries List of journals SimWatch BY
Measurement description
options Spectral type coding Release:
User annotations documentation SIMBADA4 1.7 - May-2018
Display all user annotations Release history

‘The SIMBAD astronomical database provides basic data, cross-identifications, bibliography and
measurements for astronomical objects outside the solar system.

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

identifier, coordinates (radius=10 arcmin), or bibcode
Links to some other on-line services are also provided.

SIMBAD search | cear|  help

Figure: The home page of Simbad catalog.
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Simbad - Coordinate query

SIMBAD: Query by coordinates
other query Identifier Coordinate | Criteria Reference Basic ~ Script
modes : qu query | query  query  query submission

TAP  Output Help
options

Enter coordinates:
Coordinates:

The following writings are allowed:
3763 17,38

7d5ms9. 8765
12.34567m-17. 076544

350.1234564-17.333334 <=> 350.123456 -17.33333
define theinput : system: Fks - epoch: 2000 equinox: 2000 |
or choose : ~ a predefined frame - |

define a radius : 2 arcmin ¥

submit query| | clear| & Preview|

Query a list of coordinates

Enter the name of an ASCII file produced by a
text editor col g one coordinate per line: Browse.

1f you have a high number of coordinates to submit, please use the dedicated and faster service offered
Nofile selected. by CDS where you can select your file and SIMBAD: CDS-Xmatch
submit file|  clear|

Figure: Simbad query by coordinates.
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Simbad - Query from a list

SIMBAD: Query by coordinates

query | query  query  query submission options

other query Identifier Coordinate | Criteria Reference Basic =~ Script ~ TAP  Output Help
modes : que

Enter coor

Coordinates: The following writings are allowed:
20 5¢ 05689 +37 01 17.38
O e

Td39mS9. 8765

a
350.1234564-17.333334 <=> 350.123456 -17.33333
define theinput : system: Fks - epoch: 2000 equinox: 2000 |
or choose : ~ a predefined frame - |

define a radius : 2 arcmin ¥

submit query| | clear| & Preview|

Query a list of coordinates

Enter the name of an ASCII file produced by a 1f you have a high number of coordinates to submit, please use the dedicated and faster service offered
by CDS where you can select your file and SIMBAD: CDS-Xmatch

text editor cor g one coordinate per line: Browse... No file selected.

submit file| __ dear|

Figure: Simbad query from a list.
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Vizier

m VizieR is an astronomical catalog service provided by Centre de données
astronomiques de Strasbourg (CDS)

= Since 1996, VizieR has become a reference point for astronomers worldwide
engaged in research, who come to access catalogued data regularly published in

astronomical journals

m As of now it contains more than 19586 catalogues
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Vizier

m The VizieR service allows you to search for specific objects or bibliographical

references

= You can able browse various survey data releases such as Gaia, Hipparcos,
Lamost, SLOAN ...
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VizieR

Eurfjl C

Preferences
max: 50 v

HTML Table v

@ Al columas.

» Compute

[Mirrors

CDS, France v

VizieR

€ izieR home . etry viewer . € 3 Query VizieR using TAP . 4/ X-match tables . $%o_

Find catalogs among 19491 available Wavelength

Radio
Clear Millimeter
Expand search @ R
o Catalog, author's name, optical
sword(s) from titl, description, etc. w
e.g.+ AGN, Veron, 1239, or bibcodes... EUV
X-ray
) Search for catalogs by column descriptions (UCD) @)
P Search for catalogs containing additional data

Mission
KART

ANS

ASCA

BepposAX

CGRO

Chandra
COBE

Astronomy
Abundances

AGN
Associations
Asteroseismology
Atomic_Data
Binaries:cataclysmic

Search by Position across 21091 tables
Target Name (resolved by Sesame) or Position: Target dimension:
Clear J000 v 2 arcmin v
© Radius ® Box size

() More about VizieR

Tools related to VizieR
= CDS Portal : Access CDS data including VizieR, Simbad and Aladin using the CDS portal
» Spectra, images in VizieR : Search Spectra, images in VizieR

* Photometry viewer : Plot 1l VizieR

TAPV uery VizieR using ADQL (2 SQL extension dedicated for astronomy)
CDS cross-match service : fast cross-identification between any 2 tables, including VizieR catalogues, SIMBAD

Find Catalogs

— Thanks for acknowledging the VizieR Service
— Rules of usage of VizieR data

Emil Puh:

Figure: VizieR query.
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VizieR

Catalog
@ © # @ 37 catalogs found
earch Criteria ®  ResetAl Show table details o Query selected Catalogs
Kerwords
[ - o = -
ables 2| e 9 A 3D view of the Hyades population (Lodieu+, 2019) 2019AkA 623435 ReadMeifp
23/
tablect
ket 0 7 1k 2MASS 104183483-2131275 spectrum (Lodieu+, 2015) Y NN 0iARA 65 i ReadMestip
ectd15
e/ a/583 0 =1 Hyades RASS observations (Steru+ 1995) 15550 445 655 Reagheiip -
references Ll T {1k Photoelectric V photometry of 57 and 58 Tau (Fu+ 1996) 1996AAS. 115 465F  ReadMetftp
w VATAS/151469
=R N =1 Radinl velocitcs of Pracsepe & Hyades Am stars (Debernards- LNAASESID ResdMerty
HTML Table N L {9 Radial velocities of Pracsepe & Hyades Am stars (Deberardi+ 2000) | dmeseric | i -
® At cotuas
s T m =7 Activity and rotation in Pracsepe and the Hyades (Doughas+, 2014) oAl 195 161D Readdeiiy
r— VAPIT9S/161 e
cos, France . .
" - T [ © Temperatures and Re photometry in the Hyades (Taylor, 2005; 2005ApJ5.159. 1007 ReadMie+fy
VApIS/159/100 g Temes photometry yades (Tay ) ® -
0 b 401 Abundances in Hyades red giants (Boyarchuk-, 2000 (G 000 71 568 Readieip
TAZTI96 v gionts (Boy: d
0 K2 rotation periods for 65 Hyades members (Douglas~. 2016) S016ART 55 07D Renaietip
JApYS2247 140
| 5k eps Tau intensity and RV time-series data (Arentoft+, 2019) o1 141504 ReadViettip

Figure: VizieR query of the Hyades cluster. The query returns all the available catalogs (and papers), which have
data of the cluster. The table identifiers are highlighted.
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VizieR from ADS

= You can also directly access the VizieR service from the ADS

m If a paper on ADS has some tables attached, these tables are often stored on
Vizier and Simbad
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VizieR from ADS

QUICK FIELD: Author  FirstAuthor ~ Abstract  Year  Fulltext | Al Sear

Terms  ~

€ Back to rosulls A 5D view of the a Per, Pleiades, and Praesepe clusters % n

VIEW

[B FuLL TEXT SOURCES
Publisher BB
314

Abstract

A 5D view of the a Per, Pleiades, and Praesepe clusters

Citations (3
@ Show affiations

£ DATA PRODUCTS
| SIMBAD (20) IRSA (2)

References (246) Lodieu, N.; Pérez-Garrido, A; Smart, R. L; Silvotti, R

Co-Reads s (1)

Similar Papers Aims: Our scientific goal is to provide revised membership lists of the a Per, Pleiades, and Praesepe clusters
exploiting the second data release of Gaia and produce five-dimensional maps (. 3, T, H 008 B, pg) of GRAPHICS
these clusters.

Graphics Methods: We implemented the kinematic method combined with the stafistical treatment of parallaxes and T
proper mations to identiy astrometric member candidates of three of the most nearby and best studied open f

Metrics clusters in the sky.

Export Citation Results: We cross-correlated the Gaia catalogue with large-scale public surveys to complement the

astrometry of Gaia with multi-band photometry from the optical to the mid-infrared. We identified 517, 1248,

and 721 bona fide astrometric member candidates inside the tidal radius of a Per, the Pleiades, and "
Praesepe, respectively. We cross-matched our final samples with catalogues from previous surveys to

address the level of completeness. We update the main physical properties of the clusters, including mean

distance and velocity, as well as core, half-mass, and tidal radii. We infer updated ages from the white dwarf

Figure: A link to Vizier, where the corresponding tables of the paper are stored.
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VizieR from ADS

m Here you can see and browse all the tables from the paper
m You can query query each column of the table

= Or you can download the table in various formats - voTable, fits, ASCII, csv ...
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VizieR from ADS

VizieR
© © %9 o] ormmes arss catalogsorSimbad
earch Criteria [z 5
[rse e CSponn Clear 12000 ~ 2 arcmin~
eswords [fack] © Raios @ Boxsae
Taes i
+AI628] T alpha Persei, Pleiades and Praesepe clusters (Lodieut, 2019) s 0IPAGA GIA GG  ReadMeritp
Y casiAsa TANR8AG Forp o [T
g};‘;‘j’;‘;ﬂ LIA+A/628/A66/alphaper (©lalpha Per catalogue of all kinematic candidate members (3162 rows)
(Choosal (©Pleiades catalogue of all ki c e b rows)
- ©Pracsepe catalogue of all candidate members (2200 rows)
[Prfersnces @ ® owion
0 .
:‘::1 ::J;..s ) L - Submit  Reset All
(S v by C @ applied on Col L0+ ®.) the forml)
® Disance Join tables .
® Posiion angle @ Show Sort " o Column Clear  Constraint Explain
® Distance (xy) e e
e LI (ALLirecno Record mumber assigned by the VizieR team. Should Not be used for identification.
0 . (L2RA_ICRS deg 9 Right ascension (ICRS) at epoch 2015.5 (RA_sexa)
. (122)DE_ICRS deg © Declination (ICRS) at epoch 2015.5 (dec_sexa)
. (ALL) SourceCP Gaia DR2 source_id (SOURCECP)
® Sorty Disance . aLhRVCP ® Radial velocity (RV_CP)
. (ALLe RVCP (@) Radial velocity error (eRV_CP)
. (ALDPICP mas Parallax (PLx_CP)
L] . (ALL)e PIXCP mas. Parallax error (ePlx_CP)
® Truncated prec. ° (ALL) GmagCP G magaitude (magG_CP)
Mirrors . (ALL) pmRACP ‘Proper motion along RA. pmRA*DE (pmRA_CP)
DS, France N s o (ALL)e_pmRACP Proper motion along RA error (epmRA_CP)
Figure: Tables of the selected paper on Vizier.
Emil Puh: Bezovec 2020
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VizieR from ADS

VizieR
© © * ¥ ‘gt Lortuse simbad
Search Criteria arget Name (eolvd by Sese) or Poskion Toaet oo
e fo Gl ontal Clear 12000 ~ 2 arcmin~
Kerwords [back] © Radivs ® Boxsize
s
e — " alpha Perel, Pliades and Pracsepe clusters (Lodieu. 2019) TN 20IoASA_G0A . Keadeitip
alphaper JIA+AI628/A66 Lost nnotation
sldes i alpha Per catalogue of all Kinematic andidate members (162 rows)
Litorc. I Submit IRMAH
refere e Query by Constraints ) applied on Columns (Qupus Order: © + ® -)
e wlinied -
Vorabe | Show ot Cotumn Clear  Constraint Explain_vcD)
CDS portal L] . recno Record number assigned by the VizieR team. Should Not be used for identification. ta.record)
VOTable RA_ICRS deg @) Right ascension (ICRS) at epoch 2015.5 (RA_sexa) (pos.eq.ra:metamain)
) . DE ICRS des O Decliation (ICRS) at epoch 2015.5 (dec_sexs) (pos.cq decimeta main)
CIELNUTRLY . SourceCP Gaia DR2 source_id (SOURCE[CP) (meta.id:meta.main)
XL+ CSV (Astores)
FITS (ascl Tab . RVCP km/s (® Radial velocity (RV_CP) (phys.veloe:pos heliocentric)
5 o) Table & . i
e o e RVCP. ks ® Radial velocity emor (eRV_CP) (staterror)
SkyCat-Compatible . PIxCP mas ‘Parallax (Plx_CP) (pos.parallax.trig)
HTML Table . e_PIxCP mas Parallax error (ePIx_CP) (stat.error)
HTML with Checkboxes. LY GmagCP. mag G magaitude (magG_CP) (phot.mag:em.opt)
Detaied results. . PmMRACP masyr  Proper motion along RA, pmRA*DE (pmRA_CP) (pos.pm:pos.cq.ra)
Tab-Separated-Values G e ¢ pmRACP masiyr  Proper motion along RA error (epmRA_CP) (stat error:pos.pm:pos.cq.ra)
| -Separted-Vaues .
Reset m @indexed column it
; ~Seporated-Values ALLcols U Clear cotuma dexed cohun_ SUbt
ascil textfplain LI PpmDECP masiyr  Proper motion along DE (pmDEC_CP) (pos.pm:pos.eq.dec)
ascii table o e & pmDECP mas'yr P along DE i - CP) _Dm:pos.eq.de
L
Figure: Download the table in various formats.
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Topcat

m Topcat is an interactive graphical viewer and editor for tabular data

m |ts aim is to provide most of the facilities that astronomers need for analysis and
manipulation of source catalogues and other tables, though it can be used for
non-astronomical data as well

m |t understands a number of different astronomically important formats (including
FITS, VOTable and CDF) and more formats can be added

Emil Puha Bezovec 2020 02.10.2020



Topcat

Fast access to large datasets (millions of rows/hundreds of columns)
View/edit table data in a scrollable browser

Insert 'synthetic’ columns defined by algebraic expression

Sort rows on the values in a given column

Define row subsets in various ways

Plot types are histogram, plane, sky, cube, sphere, time

Features include variable transparency, error bars, point labelling, colour axes,
all-sky plots, configurable density shading, vectors, ellipses, polygons, contours,
density maps, KDEs, analytic functions, plain text/LaTeX axis annotation,

Calculate statistics on each column for some or all rows
Perform flexible and fast matching of rows in the same or different tables
Acquire tables from a file, URL, or SQL query

Communicate with external VO and non-VO data services, including TAP, cone
search, VizieR, CDS X-Match, CDS Hips2fits, SIA, SSA or DataLink

Write modified tables out in original or different format to file or an SQL database
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File

ws Graphics Joins Windows VO Interop Help

[rTable List
1: hyades.csv
2: TAP_2 | A+A 628 A66 al

ad Fhde: Wledo vmX &

Current Table Properties

Label: [TAP_2 J_A+A_628_A66_alphaper

Location: TAP_2 | A+A 628 A66_alphaper
MName: sync
Rows: 2,279

Columns: 179

Row Subset:

Activation Action: | {no action} I [ ] Broadcast Row

7] 984066 M

[

SAMP

Messages: | O ‘ Clients: @f}?

o]

Figure: Topcat - main window.
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Topcat features

[ —[_ToPCAT(3): Table Browser

Window Rows Help

LLENGIES

Table Browser for 3: drSgso.fits

Name. DEC | z {_psfmag
= TOPCAT(L): Table (EE 093649.47+541003.7 | 144.20615 | 54.16772 | 1.9393 | 19.664
Window Parameters Display Help 093649.55+324454.1 | 144.20648 | 32.74838 | 12744 | 18771
033645.72-000944.7 | 144.2072 | -0.16242 | 1.6M3 | 20.147
& @ x 093649.78+012023 2 | 14420744 | 1398 | z.od1z | 19.211
093650.38+363328 4 | 144.20094 | o.5518 | 1699 | 19.083
Tabte Parameters for 1: 6args. miniamLbz2 033650.55+0212413 | 144.21066 | 2.21148 | 1.5029 | 18.608
Name | Value T Units | uco | Descripti 093651.27+333421.6 144.21365 | 33.57260 | 0.4894 19.458
Name 6ofgs E7_subset Table name. 093651.56+473530.6 144.21484  47.50184  2.0428 20.514
URL jar il /dalx/anﬂmm!ﬂxl/s\sflsva/lavnlh URL of original table. 093652.744014328.0 | 144.21977 | 1.72444 | 0.4343 | 19.07
Column Coure B o coliurs 093653.03+413113 4 | 144,200 | 415204 | L.gors | 18.59
umoer of rows, 093653 61+371551.7 144.22338 37.26438 | 1.5419 20.336
Descripion | scrGs master cot e ersion £7 arch
(Original Source. itp:  fwiw-wiau roe. ac.uk  6dFGS/6afgs.. URL of data fle used 1 | S s TS S o B P - SN UG L e il
dits (Calurnn explanations provided by Mike Re 1 Q 1 144224 22 1120
[Comersion —Coverted from 6algs 71 gz by Mark T -
restimion = arcsec st ertorpos-eqa Nomial posional e Touk 77429 Visible: 72055 Selected: 2
i SR e O B
Name: [pescrpton
crass: g
shape:
unis: —|_TOPCAT(3): Row Subsets R EE
Description: Window Subsets Display Interop Help
uep: PO
These data are taken from the 60F Galaxy Redshift Survey Database, Z
See-astro-pny050800B.  Kindly provided Rean, n . :
e Tor BXANPLE PURPOSES DNLY, ncended Tor desonstrations or - Row Subsets for 3: 6ufgs_E7fits
some of TOPCAT's properties. For science use, please consult the - s] Name Expression Col $1D
« Dl -1 VAl
-2 galaxy 312
-3 star, 313
4 blue BMAG - RMAG < -2.5
Figure: Topcat - table parameters. 2 ___eery.10 17926 10%§0% 10 -- 0
g p p 3 hlue_gal 2501 1% galaxy && blue

Emil Puh:

Figure: Topcat - table view and subsets.
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000

Topcat plots

—|_cubez. T Prasepe ~ Spectlips
Eile_Help - - -1 .
; ala&la . .8
EIGOEE RN I o : __
- TIA
1 . " 7:D
LR
LG
2 - TK
T
s 7 toown
.
5
~ 6
s
£
o
. :
5
©
Poshion | subsets | Form | u
<[ Ll [E] o[ &[] [a] 2
£ + ma[Colouring = 5
0
ode: -
ode: | % density LH P B
vap: L
[Pub-ranae: 555 § % o o5 o5 0 3 Tr 3 % 3
Log: W] G-RP.
Flip: [] =
T = =i Figure: Various plots produced with Topcat.
rosiion Count 783,305 763,509
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Acces catalogs from Topcat - TAP queries

= You can use Topcat to directly access and query catalog, which are available

online
m The queried are then downloaded to Topcat as a new table

m This feature is called Table Access Protocol (TAP) query

Emil Puha Bezovec 2020 02.10.2020
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Topcat TAP

a2

Window TAP Registry Lot
12 e X

Select Senvice | Use Service

Interop Help

Resume job | Running Jobs

Table Access Protocol (TAP) Query

]
Window TAP Registry Edit Interop. Holp

Table Access Protocol (TAP) Query

["Locate TAP Service

By Table Properties | By Service Properties

Keywords

Match Fields: v Table Name +] Table Description ) Service

3 41l 4P services (112)
@ TaPyzeR (43361)
VSATAP (2615)

B

ATLAS DRI - VST ATLAS Survey (63) - vo:/i a d
ARLGaia (60) - 10 g.de/gaianap

VHS DR -VISTA Hemisphere Survey Data Release 4 (60)

Gala (53)

L EEEEEEE R

AP GAIA TAP (49)

# ¢ B x
i i TR
Find: i wozanss | (@ Service | #Schema | @Table | ® Colomns | G keys | Fints
iName [Ipescrip 0] fname:
(e s || sesisssapper
w7 (22052) L
= AAIZRGBBIRERF] | rorcign Koys:
8 s AozsRoaplece
8 A wozasoipresepe- | Descr

ption:
S Per catslogue of all knemstic candidate members  Lodu I, Perez Garrdo A
Smart AL Skt )

Non-Standard Table Metadata

Non-Standard Column Metadata:

[~] pioads: 20kons

Examples.

3

Selected TAP Service
TAP URL:

Use Service

VizieR.

Emil Puh:
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Topcat TAP

] Table Access Protocol (TAP) Query v
Window TAP Registry Edit. Interop. Melp
Selict service | Use Service | Rasumejob | g o6
Find: [+ 78RS @ Senvice | @ schema | @ Table | ® Columns | O Feys | Hints
tame Coescy o] [~ tane T ouape ] tne T — [owery Language: [ADGLZ 0[] max Rows: 1060000000 t@efauty || Uploads: 20kron
o o  coardnate | Roa
o Mode: [Synchranous |~/ G @LE o e e B
% A+ A2siacepltes Enchvonees [4]
® iras2enesprassae ol
: e +
3 Sousie Cegres ofreadon Fron “a/aoh
e SouBiE Jge—oitsncefrom th cor of th clter (i c Vi aisic
T — T 5 Source i race d)
i i o
2 oo o a0ss O [cl - —

Run Query

Jouery Language: [4DGL-20] ] max Rovws: 1000000000 defauty -] uplaads: 20kron
oo

wode: Synehronous [~ Glaao

@

Examples

Figure
by an SQL (ADQL) query.

Bezovec 2020
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Topcat

Cross-matching tables with Topcat

m Topcat is able to cross-match tables

= You can crossmatch online tables or your local table with online tables (for

example with Simbad)

m Usually, cross-matching is done through coordinates of the objects

Emil Puha Bezovec 2020 02.10.2020



Window Search Help

‘ -

Remote Tabl

Name: SIMBAD °
Alias:
Description: SIMBAD
Row Count: 10,931,325
Coverage: 1.0 (order 1) - °

Local Tabl,

Input Table: ‘2: TAP_2 J_A+A_628_A66_alphaper |+

RA column: |RA_ICRS [v [degrees v‘uzooo)

Dec column: [DE_ICRS ~|[degrees | +| g2000)

Match Parameter

Radius: [3.0 [arcsec [~
Find mode: [Best -

Rename columns: [Duplicates | v| suffi
Block size:[50000 |~ |[4)y]

Go_|[ stop

" Upload Match Success ~ o x

New table created by upload crossmatch: 3: 2xsimbad (985 rows)

Ebfer WO &EX &~ 06

Current Table
Label: (74P 2 | A+A 626 456 aiphaper
Location: TAP_2J_A+A_628 A66,alphaper
Name: sync

Rows: 2,279
Columns; 179

Sort order: £ =

Row Subset: Al |~

Activation Action: |_(no action) | [ Broadcast Row

Messages: [e) clients: |(®) &k r4 ‘

Figure: Cross-matching a local table through coordinates
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Python libraries

Accessing databases and manipulating tables with Python

m Topcat is a highly efficient and very fast tool for accessing databases, manipulating
tables and to create plots

= However, you might want to do all these tasks from your own algorithm

m Fortunately, Python has a library for everything ...

m Useful libraries to access and manipulate databases are:
m astroquery
m pystilts
® pandas
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astroquery

m astroquery is a set of tools for querying astronomical web forms and databases
m The list of available databases among many others includes"

ALMA Queries (astroquery.alma)

Gaia TAP (astroquery.gaia)

IRSA Dust Extinction Service Queries (astroquery.irsadust)

JPL Spectroscopy Queries (astroquery.jplspec)

Minor Planet Center Queries (astroquery.mpcastroquery.solarsystem.MPC)
NASA ADS Queries (astroquery.nasaads)

SIMBAD Queries (astroquery.simbad)

VizieR Queries (astroquery.vizier)

And many more ...
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astroquery TAP query

>>> from astropy import coordinates
>>> import astropy.units as u
>»>> # works only for ICRS coordinates:
>»>» ¢ = coordinates.SkyCoord("05h35m17.3s -05d23m28s", frame='icrs')
>»> r = 5 * u.arcminute
>>> result_table = Simbad.query_region(c, radius=r)
>>> result_table.pprint (show_unit=True, max width=80, max_lines=5)
MAIN ID RA DEC - .. COO_WAVELENGTH COO_BIBCODE
"h:m:s" "d:m:s"
M 42 05 35 17.3 -05 23 28 ... 1981MNRAS.194..693L
V* V2114 Ori 05 35 01.671 -05 26 36.30 ... I 2003yCat.2246....0C
Figure: Example of an astroquery coordinate query from the Simbad catalog.
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pystilts

m STILTS is a set of command-line tools for processing tabular data. It has been
designed for, but is not restricted to, use on astronomical data such as source
catalogues.

m pystilts is the Python analogue of the STILTS

m Library pystilts allows you to execute TAP queries and cross-matching on online
databases, similarly to Topcat
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pystilts cross-matching

from pystilts import tapskymatch
from pystilts import keepcols, renamecols

filename = 'tablel.fits’

outfile = ‘table2.fits’

name = ‘ppmxl’

tapurl = "http://dc.zah.uni-heidelberg.de/tap™

taptable = “"ppmxl.main"

taplong = 'raj2eee’

taplat = "dej2000"

crossmatch = 3

nral, ndecl = 'ra‘, ‘dec’

nra2, ndec2 = 'ra_tablel', 'dec_tablel®

# Run sky match via TAP

tapskymatch(tapurl=tapurl, taptable=taptable,
taplon=taplong, taplat=taplat,
infile=filename, inlon=nral, inlat=ndecl,
radius=crossmatch, outfile=outfile,
icmd=keepcols([nral, ndecl]), fixcols='all", suffixin="",
suffixremote="_{0}".format(name))

# Rename tablel.fits ra and dec columns

renamecols(outfile, [nral, ndecl], [nra2, ndec2])

Figure: Example of a pystilts cross-matching.
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m pandas is a powerful Python data analysis toolkit
m It has immense features for manipulating tables, creating plots and histograms and
analyzing data

m Once you downloaded your data with the astroqueryor pystilts, pandas offers an

efficient way of data manipulation
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pandas - some important features

B pandas is in many ways similar to MS Excel as it offers some similar features:

Labeling and indexing data

Sorting and filtering data columns

Cross-matching tables (the equivalent of the Excel viookup function)
Creating pivot tables

Grouping the data

Performing mathematical operations on the data

Visualizing data

And many more ...
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A quick look to pandas
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Summary

m The aim of this presentation was to introduce online accessible astronomy catalog

= The application Topcat is an effective and fast tool to access these catalogs and to

process the data

= On the other hand, the processing can be done through Python
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Thank you for your attention
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