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What VO is not!

e VO is not a big big computer with a big big archive of
astronomical data

VO is not a big big archive of data

e VO is not a website



An analogy: internet

e “Internet” exists because of a series of protocols (http,
ftp, pop,...) and a series of standards (html,...)

e you use internet through a series of programs (browser,
email client,...) which use the standards for you



Virtual Observatory

e (Goal: Easy and efficient access and analysis of the
Information hosted in astronomical archives.

 Making data “"FAIR”

Edable / \ccessible

nteroperable




Astronomers LEVEL 1 @ - REC

=4 COMPUTERS
al‘e hel‘e empty EiEEE InProgress
Browser Based l;SE‘: L:YER Script Based
esktop Apps
D
R | A
VO offers E Languages Z
an interface A
' . Semantics VO Data
to access s CORE Models 2
[] 5
the data R €
Y =
E S
.................. SO S
j SHARING
Data can be Data and Metadata Collection c fati
wildly heterogeneous ____ RESOURCE LAYER omprETen

20101004
WOA Archilextuie A N PROVIDERS g




Example

b B 11 b B 11

Water can be “agua”, “acqua’,

water”, “wasser’,...

but it is always H20

b BN 1 b BN 1

A user wants “agua”, “acqua’,

water”, “wasser’,...
H20O is your resource

VO offers you a platform so that everybody can share
“water” in their preferred language (without the need to learn
other languages or chemistry)
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A bit of names

e Basic protocols (explained in the next slides):
e SCS - Simple Cone Search
e SIAP - Simple Image Access Protocol
e SSAP - Simple Spectrum Access Protocol
* TAP - Table Access Protocol
e SAMP - Simple Application Messaging Protocol

* The reqgistry



SCS

Simple query protocol for retrieving records from a
catalogue of astronomical sources.

o Basic cone search: RA, DEC and Radius
® The service responds to a basic HTTP request

e Returns a VOTable document (XML based tables with
metadata)

e The details of the objects to return are not standarized,
a verbose parameter allow request more or less detail
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SIAP

Return links to astronomical images within a specified position.

o Rectangular search: RA, DEC and Angular size

o The service respond to a basic HTTP request

o Returns a VOTable document with links to the images and metadata

o Metadata includes: position (ICRS), Julian Date, format, length in each

axis, pixel scale
o Services can provide: Cutouts, Atlas Images or Pointed Image Archive

° Not a mandatory format, services can provide different formats (Fits,
graphics...)



SSAP

SSAP services are archives that return astronomical one-
dimensional spectra within a specified position and radius.

* Similar to SIA protocol, spatial search that returns a VOTable
with metadata and link to download the spectra

* Filtering criteria include band, time and format
Aditional filtering criteria, in advanced providers, like redshift,

e gpatial resolution, signal to noise, ...

e Returned data can be based on Spectrum data model or be
propietary.
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TAP

Provide query-driven access to astronomical tables and databases
o Provide access to catalogues stored in Relational Databases

o Queries need to be formulated in the standard ADQL (SQL
selects plus geometric and math funtions)

o Table description is provided through specific requests

o Can be synchronous or asynchronous (appropriate for big
results)

° The results can be in different formats (VOTable, Fits binary
tables, CSV)
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SAMP

SAMP is a messaging protocol that enables astronomy
software tools to interoperate and communicate.

e A protocol for desktop application interoperability

e A framework for loosely-coupled, asynchronous, RPC-
like and/or event-based communication

e SAMP has a hub-based architecture. The hub is a
single service used to route all messages between
clients.
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The Registry

The “yellow pages” of the Virtual Observatory

There are at least three different registries (which are
supposed to update each other periodically)

Once one person creates a service, he/she informs the
registry.

VO Tools query a registry to know which service is
offered.
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Let’s use this!



We will use:

e TJopcat

o Aladin

The Tool for Operations on

The VO Sky-Atlas Catalogues And Tables
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Install Aladin

e (Go to https://aladin.u-strasbqg.fr/

& ¢ @ U & hitpecy/atadin uestrastg ir#aladinDes ktog: e 0 Q. Search vy n QO & = |

Porta ambas  WeieH  Aldin X-Maton Other Hop

Aladin sky Atias

eryian

s Overview - Download

Akxdin Ute

normatien

Aladivi 15 g nleracivg s4y al 3s alowrg e user 1o visualive digilizec

+ on) francais aslonomica images or Ul sorveys, suprimpese enlizs rom astionomical g
Tem e Simad datatase, e Vicel
Stonomica abjecls r e fizid.

W B

‘ \:. Downioad

ilZl Aladin Desktop

* on your machine

Preview with
Aladin Lite
i your browaar

Tre Afacn shy &g 1S avaiable N wo modes: AR Ooskicr, a regolar aopicat on and Ak Gre an HTMLE
javaschpl web wdget
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https://aladin.u-strasbg.fr/

Install Aladin

e On Linux or Mac, | normally
download the Aladin.jar and

the Aladin (the Unix shell
script launcher)

* Feel free to experiment:

Official version .o

1

Aacin np

Any Operaling System (WebStart fova instaler)
1) Click here
2) Fcllows the instructions...

* 0S specific packages

&2

&hdn.cxe

Aladin.dmg

Windows
1) Download it on yvour desktop
2) Ihat s all

Mac

1) Dewnload it and open it

2) Ceopy aladin.apg in your application folder
3) Check your sacurity configuration

Linux
1) Dewnload nta‘ld untar it

F AL VO IO L L i Ll

= Piece by piece:

\ Aladin. a
: Aladin; Unix shell script launcher
AladinSre jar: Sourne package (see GPL v3 licence)

» The software

- SN e S - - ) - T -



Launch Aladin

e from the directory where you downloaded the program:

Aladin  Fie Edit Image Catakg Overdy Coverage Tool View  Interop  Melp @ m = OC asx[4r B Sz016:08 Alecs
&) Alwdin v10.0

' Available ( : Frame (R Projection  EEETN
C hmo d a —l— X A l a d l n a5 G4 MEIMASS MWL MOGALLY RILANCK MAKAL RXMM RIarni RLLA Ramasd | NLD

Ll news

Aade
aeert-pramise bhx
Eran ra aneas A ne

NNNNNNC

Aladin Sky Atlas - v10,0

./Aladin

velize digitized in
Lo supenm enlnes fram ashianomecal calaines,

y Aarcess ralated datd and Informatinn

N LS amsilaklas
»HY IRy

What | see at startup

aledin i develoged by Plewe Fem 1'4A e,
Thomas Boch, Anas o, Frangols Bénnall and Shaltss

1) 28 Unwesite do Strashourg/CNRS - devaloned by

distnbutaed under GPLvE

A0S Davealr the Meoetee g UNTS  heecnomnd by C U5 ok saled gtk S

Qo o Wb &
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Install Topcat

e |et’s go to http://www.star.bris.ac.uk/~mbt/topcat/

& C @ |9 B awwstarkrsacuk-mhttapcats (] 0= o @ & Q Search N D @

TOPCAT

Download:!

Tool for OPerations on Catalogues And Tables

Does what you want with tabley

Latest (see Mersion Histors For detalss)

Y ¥ N [y

Nowe: TOPCAT now regquins Juva &

Provews versitms af TOPCAT minar Tave §. 5t Troen Ui redessas yoor moacd Taovs 5 o sny Loter wersiom, Bevs & e bocn arcosil sivo: 2014, so it shelel Be avsi Lable: Tur all bat the mst
sanciemnl platfeems,

ANave: Mulithread ol sissceleclion
Muost preesssing foe the e
shioudd be mach smoother ou

New: Hips2fits interfoce
New azivaticn wedmms Resoluy HiPS Cuned and Seod HiPS Cutout let vz siew o windooy or send o odher SAMP clizzts catours from the many avnlchle ull-sky HiPS ey muge
servives. Taese wark hy talking tthe excellemt [hpedils service paowviced oy CDS.

Tutorial Script (available November 2018}

tive valisction aow s in parallel acooss multide cones wiere availabls T lage G L7 raw ) Gatcsets. Thas mens that navigaing arcund lae: plos
wlteare mackines, Lovk om oo mmees paalicizaticn in fue veosiom,

Tasorial: Exploring Caia DR2 date with TOPUCAT and STILTS
Aveilalde as FRE sooig or LeTeX sounse aods Canhu ).

Whatis TOPCAT®
Eeabucs

Doumznteinn
Erasinrty Askial Qasstinns
Moz ling: 1oaax
Doranless
Lar Fiks
Wib&or
MicOS X
Stargan
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http://www.star.bris.ac.uk/~mbt/topcat/

Install Topcat

e (Again) on Linux or Mac, | prefer to download the jar file

and the startup script:

o (€, @' O #H www.starbris.ac.uk/~mbtttopcat fFinstall B acy - ‘;} :.‘C_-);_x‘('w k AN m g S
»
& Downloads

TOPCAT is written In the Java language using the Javz 2 Standard Editon verslon 8, end should mun on any Javz SE § ¢z mese recent system. This means it can be run on 2 wide range of
platferms, withow requiring any recompilzticn - vou just rneed te easure that you have a suitable Java Runtime Eavirenmem (JRE). If yeu don't have Java installed, or have an unsuiiable
version, vou can obtain the Java SE fer Liaux, Mac OS X, MS Windows and Solzris from Ozacle 5 web site (you only need the "JRE" zather than the *JDK" download, unless you will be doing
develogment worx). Java SE Runtime Enviromems (semetimes called JVMs or Java Virmal Machings) fer other platforms may be avallable from operating syster vendors. OpenJDK is also
suiable

I startm e TOPCAT Gails with an error like §ava . lang.uranppereaécl aaavara iarmrrar. you have a veraon of Livas that is oo oled, amd you shoald unprxle o Jiova 8 or e B yon'ne unahle
or wmswillimg to do thal and yom omly bove the mtfier ancient Liva &, you cion s pse TOROCAT version vd 5 5 or older,

Ilaving got Java, Thers are several ways to download TOPCAT, described in rough order of advisability in the following subsections, More information on how 10 run the program having
obtained it can be found in SUN/253's section on Invoking TOPCAT,

Stumchilone: Jur File
The maost comvenient foom for downloading is to pick up 2 single Jar file contzining the required classes:
_e topeat-full jar (323M) - core facilitics plos seme optional extras

« opeat-litc jar (25 6M) - core facilitics

P8t of you try f¢ downdoad these disectly your browser mav s3y something adout 3 faile¢ security chzck Make sure the: you save it to a fike, for istamce oy right-clicking im I e fox).

On Unix-like operating systens, download one or other of these jar fles and the statgg script zopeat into the same directory, then "ohwod +x zopeat’, 2k you can just run the

command:

=npoat

java

or invoke it in some other ¢ yeiem-dependent way such as by clicking on i,
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Launch Topcat

e from the directory where you downloaded the program:

chmod a+x topcat

Driver File \iews Graphics Joins Windows VO Interop Help ® m = I 8
'@ TOPCAT |

a@ Y Beasex laodo g & w 0 e:

. /topcat

ahle List Current Table Propearties

Location:
Name:

\
Label:
‘ Rows:

Columns:

Somr Order < r
Row Subser

Artivation Actinn®

- SAMP
I 4 71821 1 Messages: O Cliznts: (@) (2 &

What | see at startup
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Example #1:
Stars in M67



Go to M67

Avallable dara Com sand B[4 xw Fiame M Projection [N -

3 ALDS5S RAMASS AWSE g CALEX aPLANCKE RAKARI gXMil aFermi ACaia AS nmbad aNED +

B Colbecton:
" macoe » s
B Cata base aladin v11
B Cataleg svant-premisre Has

B Cube been raleased. Go not

L 2

Lasl news

Anadiiary Aladin Sky Atlas - v10.0 hesitate to test il
2id Iy
= Dutreach (Available on CI5
Arhe re ALANIN 15 &n interactive software sky aflas sita i
[ [
Probllematic It allows one to visualize digitized images of any dart of the sky s Timesuppot
tC superimpose cr[hca 1 astronomical cata.ogs, #AKLC Tmproaements

*and W interaclively access L‘-JL'.‘J dala éand inlamation. (time ad space
Type “M67”
yp _ » naw IVCA standards
supperis [TAF1.1,

in the command ba '

Hew FiPS availdble:
8 EC [Iper

= N s -'im:~ Ca‘n 2
If it can resolve _ s | o e

the name Of your : . o 3010-C08

» 0SCaP5 DRS g,

DECAS DR g na

object, Aladin will _ r toan 2010:65%
pop up a colour |
image of it

Aladin 1s develcoed oy Flerre Femique
Thomas Boch, Anzis Oberto, Fréngois Boanareland Chaitra.
(£) 2018 Universite da Strasbourg /CNRS - daveloped by CDS. distriduted andar GPLy3

salect |

GO - all collectinns --

= L i)
CHp. 30T

\

Bienvernue su adii

€ 2018 Université ce 3trasdcurg 'CNRS — deve cped by CCS dietfouted . nde” CoLL3 Ocel FOgre OMD E-
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Zoom on M67/

o Aladnv10.0

Available data Command B0 Frame Projection m

®in view e out view RDS55 ASDSS R2ZMASS WISE g CALEX RPLANCE g AKARI gXMM gFern A Gaia f5imbad ANED &

ST D552 colar
B Collestinne reler:  LAst news
B mane .

B Data hase _ 2 Nadh v

B Caralng : avant-premizre nas
B Cubhe . . besnreleassd. Do not
| .- hesitate Lo tast it

B Ouwtrcach pie 1available o C0S

The default field of [T . = awspon

& MOC mprovements

view is very large. ~ AL

& naw [Y0s stardasds
sJDnar e (TAP1.Y,
MEC1T, WoTebIs1 4]

d..

Let’s zoom in New 195 sl
(a 15’ x 15’ will A2 s a0
make you feel ;
like a wide
field on a large
optical
ground-based
telescope)

ey
L - - all cellections —— ] Ia 15

R R —— R R R R RBRrEEEEEESERSSSSSRBSS=—
(DR & (1= 088 i i
wzp sorl wew pid sued, mulriv

LCh 2018 Unive rsite e 5t rasboung TNRS — developed by TG distributed . ~der G-Lv3 Jsel fDsrc 253MD E
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Much better!

Open clusters
are pretty.

On the left, you
have the
catalogues
which have data
in your field of view
(in green)

Let’s grab
something
useful.

MG7

Aladinv10.0

N view & oul view MDSS RSDSSE MEMASS AWISE mOALEX mPLANCK mA<AR! mXMM pFerml aGala S mbad g NED

D552 color
B Collectians i

.’ knagye
B Data base
» M Catalog
B Cube
-
Cthers
Probla matc

i - - 2l colkectons -~ ] IEI 1

e —

B n K & O DEl0sssEEs

€XD. N view grid sTLay nulzlraew

212018 Uriveraiee de S1rasbourg  CNAS  dewe oped by COG distibaiad L ade  GF w3
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Frame m

Projection [N .. .«

ANLRAE) |

K

I S Last news

4 aladin vi1
pan avant-premiere Nas
Been relassed o not
7? hesitzte to test It
- {available en COS
bt siteie
rh .
- »Timesappot
/ » NCC SmErovemeants
(time and spoce
“t COover ale)
» oW IVCA standaras
supperis (TAF1.1,
VOC1.1, VOTablet 4

Hew RiPs available:
» H5C |HyDpe|
Supsime Carmi DR
(Ja 2C20.C05)

# J5S-CR*T Y 1 Jul
2019 COA)

» 22CaPs DRS¢,
CALS DRS g Rt ¢

L J 6T N DLsla

ACOm - :Iup -

Q » V67

Pl

DESIA 796 + 1113905
149/, x 154"

Dsel/0sre 38t ) 29mb JE




w Aladin v1C.0 ]

Avallable data + 584 [ 24511 Command
» 1IN View » oLt view ROES REDSE m2MASE R WISE g GALEX RPLANCK rAKNRI XXMM mFerml nCala g Simbad m YED

DSS2 wlor

Write
“abundance” Abumdnces.of e e 1 s
in the box down RTINS
here

Many catalogues
will show up.

You care for one
called “The
Cannon”

Double click on Bl
“The Cannon”

OSnn3em:
LIS UUCE s = 0850:17.96 + 11¥1E:00.6

Ity aw

1497 % 157

<] 2018 Universite da Sias bourg /CNSS - developed by O, dist - duted u ~der CFLLD Osel ) Osc Litos [/ 34EME E
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MG7: abundances

[ Aledin v10.0

/N view s outr view AUSS A0S REVASS RWIHL RUGALLY R PLANCK RAKARI REMY Alerm: AL2a ASimbad ANLD +
-

NSS? mlor
=]

Welcome to Aladin,

tr profassional sky

After you double +
click, s i
a new “plane” ik propertss and Lahium . ‘

FNTER. ..

opens here. ... [ Bl 84

120 Irame and e oy

the tky.

On some stars,
now there are
markers: can you el - .

. Q v 0351 1796160
2pCand ©

Y4l abundarce
o T

grid

(32015 Univers te de rashol g/ CN2E -~ developed by CES d st aoted under GFLWA Osel ) &7 e 30 ) 731MD 2
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MG67: individual stars

If you click on a
star,

you get its data

Available data
@fn view & onur vien

>
DSS2 colar .
&

B Abundamnces in 23 open clusters,

o

The Cannon: a ncw approach

Aladinv10.0

ROSS pSDSS R2MASS gWISE g CALEX gPLANKCK gAKARI g XMM g rerml pgCa a gSimbad gNED

Frame

me | vian

* RaJ22320 <EJeo v

. ‘ W 1728745300 11,970
| s AF P I__l_
(LTI - - all colections -- l?

(+] Y

view filke
) 2008 Un o rsite e Strasbourg/ CHRS - dewe oped by CDE d siribated ander CPLVE
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wWelcome to Aladin

pour professionz! shy

LU "-AJ dals
available ewars the

retl

YoU™ Own

2ala,

@ Frepae yo

¢ryat’ien missone

T'c start, Ltype
et

mai frame a7

the .l‘,‘

oom —;l':.*
Q@ v BD417 1976

Lyel /425 Q2¢Nb E




MG7

Let’s get some
SDSS magnitudes,
shall we?
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M67 - SDSS data

[ Aladin ¥v10.0

Available data — 897/ 24511 Command Frame m Progection RICRI)

o in view & out vien B DSS pSOSS pa2vass SE MOCALEX MPLANCK pAXAR! gxv¥ grerml pCaa pSimbad gNED

g NSS? colar

-
r

B Catalog

Same as before, - ok
we type “sdss” in 1 Phoromsric Do
the box below
and we look for a
photometric
catalogue.

4

B \-Miscellane ous
B Al sky spectrally mate hes

e lect BEPEE
Ironm all enlle ctinns

n il

*oll W uiew fiha | 3.']'1.7»

157

2] 2018 Unhvers 16 de Steasdnl g CHES deueloped by COA A 51 dbured under CPLV: 150l f 4 s 23400 N |
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Available data = 897 | 24511

» ou! view

inviea

[ERTRENERTE 05:51:35.76 +11°80000.4 Frame m Projection [LI&i3 oo
? ALY
pOSS ASDSS REMASS SE g CALEX aPLANCK gASARI aNY gFerml pGala gSimbad mNED i
> '
— NSS2 calor

Gt 8 5 |

Data dis:‘:v\‘:.?\
tree

Click, for this
example,
on “SDSS DR8”

L SDSS-DRA - The SDSS Phorametric Catalog, Release 8 (Adelmac
u Ll
(just one click,

20011 Nbrows: 224 960.07¢
\ ‘ : & In vizw v reglen & MOC by COS Xmatch by criterla
' Tah. ar
- data in view coverage density map
not double-click) - |

S OBERQ QO #
Select “in view”

and then “Load”

: 2 = == e Q v aD+12 1926
select 43 AL
lrom all colleetions Lg:-

£J] [y)

W

(3 2018 Uniwery ke e Sira bourg (SHES - developed by CO6, distributed unds - CPLvI

Lawl pA23rc 30 QRINE E
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' @ Aladinv10.0

Available data = 867 [ 24811 Coammand Frame m Projection m

PN VTIEN ® OUT Vien (L REDAS B IMA AWISE ALALIX RPTANICK RALAH! MY Risrm A ymbad ANID §

» -
D552 color

Now you have
a lot of markers!

B Caraleq
' Vit

How do we use
this information?

13l rame and en)oy

»

Maybe we can 2
cross-match the v
data. .- M v MisceBancau:

B All-sky specswrally matche:

, Zoom —l:n: "
on

' Q v 0851 1795160
l— I — el

select 433
LLCIU I - 2l collechons —- LT]

Y

T

11 2018 Universite de Sirasbourg CNRS — dheve oped by COS, distr suled . rde- CPLLS Ozl /10007 src 457 ¢ A2OML 2»
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Find
“Catalog” ->
“Cross match

objects”

Aladin  File Fdit  Image Deio Wl Overlay Coverage Tool View Interop  Help M = L) «3ax3%) Sun 1608 Alessandro Ec
@

vailable data - 597 ¢ 21 AT crame (KNS Projection [ETIN =
| Add & naw cobim 3\ LAYD )
# 10 view # out vien R MM Riermi RGAS RSimbad ANID 4 iy DAL,

Szarch 'n loeded catalogs...
Welcome te Aladin,

Create atilter... : v ‘ ' i ynia- professional shy
Fradefined filters - e 311

Concatanala...

Create a new plane with sdected sources...

Column infarmation...

r Catalog
B Vizi=R
-

B || Photoemotric Data

SDS5-DRS - The SDSSF

L

=

g O, =

d =
arid arct, wink “ulrinview

room \=‘"': -
t
Q ~ 03511796160

11796 + 118006
1407 x 11.57

=1 2008 Unbwerrs it cle Qoo boang /CHRS develuped try CES dintributed ©oacder SP13 Cowl CICCAT srr 81 F AME E
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Available data = 897 / 24511
1 view & ouUt view

WGINILREG] O%:571:41 72 1 11°51:54.2
ADSS ASIISS A 2VAS

»

D552 calar

MEX AVILANLCK j WA

will use the default

- Panalien. Ill“ﬁ‘iv ‘III nA |-.'“ Cll | N
parameters.

Fllipses

For this test, we

m Ra AS

nhad ANID

Velcon
i

e to Aladin
o Ir "-r""" s

COS/ 11,206/ sdss8

Click on “Perform

k2 Ra
CDS/) Ap)/8D8/1b6/tablel

cross-match”

Only pesitienal offset Is usad to find the matches.

_RAJZCDN

(5! DEC _DE)20CD -
[ RA _REAJZCO0 e NEC
and then “Close”

Threshele Is the scurce separation In arcsac
C'

-DEI20CD o
o= lhresheld <=

4
Choose match method
£4 Best matches

Al mmatches

Sources without match

Advznced options
£l

Perform cross-match
T - - 3l colkections -~

F
ool

Iy)
ion

8 [

-

Rleer

—

<bom
sam

e |||
|

(3 2005 Unive e 1é Ar Stmeanurg (CNRS  dewveloped by €06 A 314k ed under GPLeE

pixel
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You have a new
plane.

Things are getting
messy with the
markers, right?

Let’s click on these
icons to deactivate
them.

L Aladin ¥10 .0

Available data — 97 r2a%11 Commarud Frame m_ Frajectan m
@ 'nvicw .oyl vien A DS5 ASDSS A ZMASS WISE pCALEY g PLANCK g ACARI AXMN aFuim: AGia aSimbad ANED +

e
D552 colar

' Calaiix
W vizeR
| -

B |I-Fhotometiic Data

SD55-DRS - The SDSS P

L 4
"

B v Micrellanrons
A ~sky spedtrally maic
. b
— 200 - l—.:. -
Q@ ~ 0851 17.96160

| [—

T scss |
g p - - all collections -~ :

View A5 TAE <1 158006
Y %N i

1
12005 Urrwe e ke Jde Sirasboorg CWFS - Gewe o Ly CO5, distibulsd unve - GF L5 Vel 1008 vy WM CISSML E
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'@ Aladin v10.0

Available daw - 897 / 24511 : Frame [ Projection AN

® N vIiEcw s out vicwn SE GALE AFermi A Guia AS mbad g NED

Now you only have
the red markers.

' |',1',\I|.';
m VizieR

Good! -

B -Photometric Data

8 =-Tha SDSSF
a SOA filber

But how do you use
this information
now?

="

opat, -+ |

oo L—“"_a +
Q@ v 085117 96160

rom all enllzetinns

7| YR FA 1148906

t ' e
97" % 11.57

221 30K Uniawrxitn o Qe ooeg/CNRS - dhewwlopsd by €O dis i ooomd urcle - GF 8 Daul ) IMBAxre M (I185Mb E
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Right click on the
red “X-Match” and
look for the
“Broadcast
selected tables to”
and then “Topcat”

(vou must have
Topcat running)

Click there and go
to Topcat

Nadln »10.0

frame [T Projection m

55 MSUSS M2MASS AMISE B GALES RAKALI MMM Rrurwi AGaia ASmbad ANID + o e b ladin

2 color . '
..

ar datetype inon 8T

Jububypy lnon vizi

e datwiype fnon st 0

3

datatype fnon o sti 0]

ar clebsivom oo t ]

© dstatyps lnon-etei

Hida
Reticle to the inttial plane kacator
enetric Data 5 . Brovarse the plane snurces

SOS5-DRS - The SD5: P n . )
Selectall abjects in eolecres planes

ns

Craata 3 scatter plot
a2 3 2\ e will seleltad s S »

Lelete

Lelete emptysertor planes
eleta all nthers plares
e eleta all planes

nilin 2w
Create a stack tolder
Insertin a new stack tolder

ADNe . seleche

Broadcast w all SAMP zpplications

cotoct IR ... all SAMF applications Broadcast selectad tables 1o ... >
B ,ul 1ISC SeleCT x' nanos o »
from al caliectians Topcat
Loncaterats >

[y - '
i y Column information..,

e 2012 Usiwarsite de Sroboirg RIS dowelumd on S0 dots soted urder CP L3 g Properties...
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This is the power of 0.0 —
the interoperability | ald|y BYlE ez W /odo vE@X &e 0@
of VO! -

T % Current Table Properties

Label: XMatch
Location: Aladin:XMatch
Name: XMatch
Rows: 87
Columns. €4

Sort Order: < 2
Row Subser:  All

Now let’s get
acquainted with
our table.

Actlvation Acdcn: (no action) Broadcast Row

r SAMP

This icon is the »”
Messages . O Clients. R @é:a) ﬂ

command to get B 50/1saiM

the information on
the content of the
table.

It should always be
the first thing we
do when opening a
new table.
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ene TCPCAT{1): Table Columns

i | ' 3 i .
Table Columns for 2: XMatch
visible  Name (5] Cass Units Ccemain Cescraren
0 Index $¢ Long Table row index
1 dint <l novhle arcsec Distace hatween 2 crase mate
2 _RAJ200D_tabl  $2 Couble deg Right ascens on (FKS, Equinox=
3 _DEJ)2000_tabl $3 Couble deg Ded ratlon (FKS, £cu rox=J20C
4 _\_tahl 54 String link ta the YV zieR record wik al
4 mode @bl $S Short 1,21 1. prmary (169,053,874
6 q_mode_tah] L6 Character S0t indiest s clean photome
’ <l tabl $7 Shart Tyoe (Cass) of object (3=galax
8 SDS5A_tab 1 58 String $DSS A8 name, based on J20
9 m_sD3s8 tabl 59 Character *| The astarisk indicates aat 2
10 Im_tabl $10 String image from SDSS-serveur
- 11 RA_ICRS_tah] $11 Doukle dag 2igat Ascension of the nhject (IC
Spend some time 12 DE KRS bl  $12  Dowble  dea Dedl ration of the cbject (CAS)
13 2¢p_tabl $13 Couble 7 Spectrascop ¢ rac shift (when €
to ndersta nd wh at 14 umag_tabl 514 Float mag  Model magnitade inu fizr, Al
u 15 e_umag_tabl $1% Float mag ? Mezn error on umag (err_u)
- 16 gmag_tahl S1h Float rran ! Model magnitide ing fites, Al
you have iNn you r 1 e gmag tabl $17 Float mag 7 Mezn error on gmag (err g
18 rmag tabl $18 Flnar rao ? Madel magnitade inr filter, &F
t bl 19 e nmag tabl $14 Float mag T Mean ervor on rmaqg {er )
| e. 20 imag_tabl $20 Float mag ? Model magnizade ini fiter, AB
21 e_imaq tabl 521 float rag ! Mean error on imag (err_i)
44 Zzmag_tabl $22 Float mag ? Model magnitude in z fi2r, Al
23 é_zrrag_tabl $23 Flonar rag 7 Mean error on rmag (err_7)
24 Q tabl §24 Shart Quality of the obsevaton{0—ui
a5 ObsDate_tabl ~ $25 Couble vr DecYear >Time  Vean Observaton ca
2 objiD_takb 1 526 Long 5053 unigue object identifier (2,
27 _RAI2000_tab2  $27 Couble deg Rignt ascens on (FKS. Equinox=
28 _DEJ200D_tah?  S23 Coukle dsn Decl ration (1KS, © a0 =ox=)200
2 V tab2 §20 String Link to the W zieR record wtkh al
30 AP_tah2? $3n Sharr 7 Apose wersion (4412 or 4413
31 ID tab2 531 String steller idzrtifier (1) | ~kRCef 20
32 Tefl_ab?2 $3:2 Float K '3140/5722) Effective wmpera
33 e_Teff_tabe 33 float K 1;285%] 112 1{soma} o~certain
i logig_tab2 §34 Float lemfe2) ~1.4/5.2] Log surface graviy
35 e_lnglg_tab? 53¢ Floar [rmyis?) 0.003¢0.5) The 1{sigma} uncs
36 [Fe/H] tab2 $36 Flcat -] '=3/3.4] Metall city
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[ KX Histogram Plot

wee___ e [OP G B [Flel#[t]s & W muE e x|
aEy BLE e WLedo uEX & v oe o= el
rTable List - Current Table Pu les
e
Locatigh: Aladin:XMatch -
Nagne: XMatch
R@wWs: 87
Colgnns. ¢4
Sortbrder: <p K Lo
Rowgk Al
Actlvarlg Acdcn: (nc action) Broadcast Row

- SAMP -

JI] 50 / 1821 M 'Igs;y oy O Clients. ﬂ @é@ ﬂ

i mE M

This icon allows us : ° a - “

dist ) areses

to make histogram | @ b [P] (
. Eham: BElbll Subsets  Form
of a given column -

Tahle: 1 XMaich [

of our table. T o
By default, it shows e Woigh: ¢

the first column, T — Ty
which is often not
too informative.
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r
LN Histogrem Plol

= [Fleldlf 2 & EmNlox

121

101

| lll

2400 4500 4RU0  A7UT 480D 4900 5300 5100 5203 5300

i Teff 1ahs /K
& k%] i
= rrame CHUEL subsets  Form
B Legeand
- Teble,  *:XMarch [
!5‘ s
X Tell wbz E I
llll Girs o
Wweight FS B
Pox[ﬂ on Count: 87 [ 37
M ? | @8 Select

You can choose a
more interesting
column
(e.g. the effective
temperatures of the
stars)

Or you can do
algebraic
operations
between columns
(interesting g-r
colour distribution,
don’t you think?)

41

(@ o ® Histogrem Plot

B mel$lELHEmEE B[
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0
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~
Lm AL_mm hTﬂv 0
17 11 S 3 4 2 0 l 4
— omag_tabl - rrag mil
. "
E .ll‘! I‘ ‘\{” | ﬁ |
t:Framﬁ Subsets Form
$B 1rarnd
s . c )
] o Teble. 1 XMatch
X: gmag_tabl - nmag_tahl So40)
II-'" gmag_| g
welght: I I 2
Fesitorn: Count: 87 | 87
B 7 mselet



( Table Lisr

1. XMatch

s @Y B

Current Table ProperTjglts
Lahel: Xrch

TOPCAT

D e WHado %

X 2w 0@

2 2

Artlvarien y”‘ no dacticn) Breadcast tow
-SAMP
Messay «I" O Clients. &% (@) &3 ﬂ

g 107718210

This icon is for
scatter plots.

Again, the default is

not very useful.
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Dmer €ubsats  Farm
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+to| | rgend

Table 1 XMatch [

i:;l,‘m:s

X, dist T4
Y. _RAIZOOC_tabl S o4

Pesition: 0,26, 132,686 Count: 37 1 87

X 7 [@selecr Mran Xy [Bststch Xy L3 Fama XY B 200m




Here | plot the error
In r magnitude as
function of r
magnitude. ™

There is one outlier
which creates
problems.

With the mouse |
can zoom in and
out to have a better
look at my data.
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Subsets  Ferm

Table: ° XMaich
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Position, - Counl. 87 /7 87
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You can go to
“Axes” -> “Range”
and adjust the
limits by hand.

In this example |
use:

minimum X: 5
maximum X: 20
minimum Y: 0
maximum Y: 0.05
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o Pane ot

B Eeldlr & E N X

5200
5100

5000

K

~ 1500

4800
- -rl . -

Teff_tab2

4700

4500

4500

4400

-12 -0 -8 -5 -4 -2 0 2 4
oraq bl - rrac tabl

B (35> .dPel [0

t:]l‘rum Subsats Farm
o

Legurd
.t' , Teble. 1= XMatch
. A
»ogmag tabl - nmay labl S B
Y. Tell tab2 S0
Fuosition. Count. 87 f 87
M 7 @ 5elect

As we said, we can
also use algebraic
expressions: so we
can compare the
effective
temperatures with
the g-r colour or
make a colour-
magnitude diagram
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... but the colour
magnitude diagram
looks weird, right?

To get magnitude
decreasing as y
Increases, we just
go to “Axes” ->
“Coords” -> “Y flip”
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that outlier is a bit
disturbing...

(good thing, you
click on one plot,
and it gets marked
on the other)

B [(B[F¢[éls o N O

oo @ Fane Plot

B A5 admy OxX
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en® : TOPCAT The 2.5” distance
aBy A ie: [WHedo $aX Rw 0@ ' between the

 Table List Current Table Praoperries I -
L Xiatch matches in our two
tables suggests

| ahels XMarch

Location: Aladin:XMatch
MName: XMalch

Rows: &7 .
Columns: 43 that it is not the
Surt Oréer. 4 F i
Row Subser: Al B Same ObjeCt (yOU
Artlvarien Artlen:  (no acticn) Broadcast Row could have told
-SAMP -
107 18?1 T Messages. O Clients. ¢ @5_31 ﬂ from the Image

already)

TOPCAT!1): Table Browser

This button allows = E O

Tablc Browser for 1: XMe
you to browse dist i DEJ200D tabl NV bl mod2 1. 3 moce.. ¢l bl  SOSS8 wol

50 . 93777 11.795621 VizieR 1 6 J085145.05+114745.6
through your table_ 51 93779 11.79524 VirieR p 6 JORS145 02+114745.7
52 93775 11.79512 VizicR 2 6 J085145.051114746.0
i 33 .BBSS 11.81415 VizieR 2 6 1085132.51+1143850.9
If you click on the Seses ineide v 1 S Jossisz £141148509
. - 5% 11.81481 VizieR 1 3 JNR5137 55+114353.6
outlier in your plot, 56 L1 B1506 (ViR |2 L6 LJU85152 51%118854.2
. . 57 11.82214 vizicR 1085049.231114912.5
it will be 3R 11.82024 VizieR J085049.93+114912.8

11.8354% VizieR
11.8358% VirieR
11.83629 VvizicR
11.83561 VizieR

J085142 32+115007.7
JUBS 142 12+ 1150077
J035101.051115010.6
J085101.03+115011.0

highlighted in the o
table!

[0S QEWCR R N )
TR




Exercise #1

e Can you make a colour magnitude (e.g. g vs. g-r) and a
colour colour magnitude diagram (g-r vs. r-i) of the galaxy
cluster Abell 22557

e Can you make the same but mixing SDSS and AIIWISE?

g-r vs W1-W2?

ar .
s

Yes, there is a trick

DU Lo U |

49

that you don’t

know yet



Example #2:
Bright Stars Catalog



ryy TORCAT )
s@f BwE e Wiecdol vamX &~ oel

Table List Current Table Properties
Label:

locallon; With a nice CIean
Rews. ‘ start of Topcat
Colurnns

Sort Order: 4 s

Roaw Submsel -
Artivalion Acticn Brcadcast Row
- SAMP
L asiaEam Messages: C Clients: (®) s |

Look for VizieR
Catalogue Service

i Driver File Views Craphics bh{l \Nlndmm Interop  Help

LAE

Table List

Columns:
Surt Order. 4+

Row Subset:

Artlvarien Actlon:

-Currant Table Properties

bl

-SAMP

5 /1821 M
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Nessages:

¥/ Ccne Search

E Y H'Ee 8 ® = HIJ g Simple Image Access (SIA) Query
% Simple Spectral Access (SSA) Query
E_: Teble Accass Protacol (TAP) Query

" VizieR Catalogue Service
Z GAVC Millennium Kun Query
BB 52511 Data Loager

x CDS Upload X-Match

Multicone

> ] Multiple SIA

. Mulliple SSA




This window has a
lot of interesting
features.

We only care for:
-) get “all rows”
-) get an unlimited
number of sources
we can download

-) output columns
“standard”
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. uOutput Coluy T‘

£ @x

Vizi

VizieR Server
Server: http/jvideru strasby.frf

~ Row Selection

ak Catalogue Service

: @

° Cane Selection

Object Name:
RA:

(Pl o

Raclus:

All Rows

¥ | Maximum Row Count: 50000 S

~

Rosolve
degress (2000;
degress B (J2000)

doegress

ars: stancard

<2

By Keyword  Surveys

Subr-Table Delails

Missions
Wavelergth Mission Astronomy
Radio ARARI Abundances
Millereter ANS AJes
® ASTA,

Inchude Obsolele Table:

Search Catalogues Cancel Search

Name fapulanty Iensity

lescr anon Wavelengtas  Astranamy




We search fr
“bright stars™

We find our
catalogue and click
on “ok!!

| 2 [@[%
| VizieR Server

Server http J fuizicou strasho.fey <

VizieR Camlogue Service

Rows 5election
Cone Selection

Chjret Name
RA

Dec:
Racius:

) Al Rowsr,

'_ Moximurm Row Count anlimited $

Rasolve
degrees < 12000)

dvgree: o 11200C)

-~

<>

Keyworc: orloht stars
Sub=Table Details

oy Surveys  Missiomy

Cancel Search

Wy Descripton

T fopuln..

Name }
Vy1i7n 301327 0 Fxrended Hipparcos Comp ation (XH
N335 334567 0 TISS Inout Cata ng - vo. 0 (TIC-8) (5t
. JAIISBI1IGE 2uqlu3 0 The TESS Input Caaleg and Cancidat
b J/PASF; 1201128 130709 0 Calibrated griz magnitudes of Tycho «
0[Bright Star Camaloque, Stk Revisec C4
1294A 34931 U The JCALE Bright Star Supp ement (U
/328 47206 0 Catalague of bright (08 stars dlipaeva
OK
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We can order by
“popularity”



L TORCAT

l[a®@® Blwaez W

X &= 0@

-Tablc List =Currcnt Table Properties

TN _S0_catalog

Label: V_50_catalog

Lecation: vV 50 cataley
Name: V/50/caralcg
Rows: 9,770

2V _50_notes

Culumns. 14
Sort Order: {,—

Row Subser:  All B

Artivation Action’ no acton) Broadcast Row
~SAMP
g 117/ 1821M MEsIages: QO Clients: (®) &
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It is a table of 9110
rows and 14
columns.

You already know
how to display the
table and check the
meaning of its
columns.

So let’s click on
this other icon...



i o ® Sky Fiot

B [EEc¢le & F N @OX

® W

PeTa
[~ REART

m Subsere Form

I:J Frama

uEa
15| Legend -
Table 1: v_5C_catalog

35.1_1 Ax€ES

Data Sky System:  equatarial 0
Lor: Ra&J200C SRR I

Position: - Ccunt: 4,481 ) 3,110

W 7| mselect

This is a sky
projection. Yet a
“ball with points” is
not too helpful.

If we go to “Axes”
and ask for the

“aitoff” projection,

we can see it
better. Can you
recognise the plane
of the Milky Way?
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. aitoll E 1 )
Reflecl longilude axis.

g

View Sky System:  egualcrial

Position: Count: 5095 /S 110

B | 2 | @ select




Can you see the
Milky Way better if
you use a Galactic
reference system?
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w5 -
tEmiiivso

e JUIEIIN Navigation  FOV  Gnd  Font

o lrojectien:  aitall [ 4 »
Rellec ! lengil ot Y

galactic S

View Sky Systiin:

Count: 9,085 / 9,110




_CE)2000 / ceg

?E)fl

150
_REAI200D ) d2g

100

W ont b @
[:mee Subsats  Form
- Az
Le 4
%“:en Table. 10 V_50_catalcy
M RA[20C0 o4
Y. _DE20CH o 4

Position: 27€, =42 Ccunt: 9,036 ¢ 9,11C |
X 7 [Bselect [APanX/Y C[HStretchX/¥ [AFrame X/Y [ Zoom

The default scatter
plot [left] is nice
(also here you can
see the plane of the
Milky Way) but let’s
see if we can get a
colour-magnitude
diagram [right].

It does not look

right. If only | could
have distances...

o7

@& R4

Blane 2ot

15 &% 8 [ B1X

Virag / mag

AR AT

B-\V f maa

BESEE  Navigation

Range Grid »

P
tm s

Y

X Leq:
Yley
X Flip

Flip

Positior: 2,16, 4.90
x

? (Eoelecr DBranXx/y [Eotretch )Y [3Frame XY

Ccunt: 3,780 ¢/ S,11C
Zoom




soe To2CAr I T ST T —
alFy BltEe: WOCOO WEX X e . gx

-Table List -Current Table Properties .

1: Vo0 catalog | rRemote Table

2 \_50_notss Label: Vv_50_catalog

Lecation: V 50 cataley
Name: V/50/caralcg
Rows: 9,770

Culumns. 14 P i

Sort Order: 4 3 g pfi. GalaSource DR2 data

Al ywrfount: 1,692,919,135
Row Subser: Al |5 LACoverage: 1.0 (order 0} a» o

2
>
2
-
A
$

VizieR Table ID {Aliqggd

Artivation Action' ino action) Brcadcast Rogh

: -Local Table
Input Table: = 1:V 50 catalog B

-SAMP

-

. 117 / 1821 M Messages: ) ('Iien - )

RA column: J2000 ¢ degrees [ (12000)

¢ _DFJ2000 & degrees |3 (12000)

To query very bi
tables, you can use
this button.

arcsec |9
Best kd
¢| Rerame columns:  Duplicates B Suffix: _x

Block size: 50000 C 4 )

For this case we use Gaia DR2 (I know that there is "
“distances” table but | prefer this one) and our table...
... and click on “Ok”

Go Stog
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Luri et al. (2018) have shown that, in Gaia DR2, you can
assume that the distance is the inverse of the parallax
only if the error on the parallax is smaller than 20%.

We need to make a subsample... and we do it using this

button.

EXE
ablyY EtDel® L

TOPCAT

]

LOQ0 &lE X & De

rTable List
1°V_S0_ratalng
2 N_S0_nates

~Current Table Properties

1 I1xGAIA DRZ

Name:
Rows: €,3C1
Cclumns: 50

Surt Order. 4>
Row Subsat: Al

Arthvarien Artlon:

nc action)

Label: 1xGAlA DR2
Lecation: 1xCALA DR2

Broadcast Row

SANMP
Messages:

. - 144/ 1821 M

C Clients: @@ ﬂ

Select the first line
and click on the “+”

sl IR I B =

[{ow Subsats for 3: IxCAIA DR2

[OECA (3]: Row Subsets

7 (@IX

)

Name Sze -Facuon Lol §10

. L esoil o0k |
2 duphcated source 138¢ 2é% 331

® Define Row Subset
) @ X

) Subset Nams® good S

&

Expression: abs(parallax_error ; parallax; < 0.2

OK

Cancel




After you click on “ok”, your sub-sample
“good” is gomg to have 6092 objects.

=—_

. ® TOPCAT(3): Row Subsets
o - o = —09 “')) :

o [#[F%0E B EEY @[X
Row Subsets for 3: 1xGAIA DR2
ID Name Size Fraction Expression Col SID
1 All 6301 100%
2 duplicated_source 1382 22% $31
3 good 6092 97% abs(parallax_error / ...

Let’s try again to make a colour-

magnitude diagram.

There are two issues with the plot at our
right. Can you spot them?
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'. @ Plane Flct

B RS L EE N (B

-101

The first one is easy: the y-axis was not
the one we, astronomers, are used to.

The usual “Axes” -> “Coords” -> “Y Flip”
fixes it.

Vmag + S - S Y lagh001000) narallzs)

The second is less trivial.

B=V / mag

| @ [FEISLalR] w

m Frame Navigation Ranqg= Grd

[]
anand
Y Log.
X Flip:
¥ EFlin_ W3
Fesitan: Count: 5,027 ) 6,301

61




Go back to where you were inserting the
columns to plot.

Go to “subset”.

You see now that you are plotting all the
data, not only the good ones.

Let’s plot only the good ones.
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|o=: legend
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Just tick on “good” and untick “All”.

| find these objects with B-V > 2.5 very
intriguing.
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open.

Name the new subset “intriguing” and
click on “Add Subset”
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Y Search v IN @D @

| € G @ © & simbadu-strasbg.fr/simbad/ 0%

Portal Simdad Viziel

SIMBAD Astronomical Database - CDS (Strasbourg)
What is SIMBAD ?

basic search User's guide Presantation
by identifier
by coordinates Image thumbnails
by critcria Qucry by urls
reference query Nomenclature Dictionary @ BETA - Mobile version
scripts Object types
TAP queries List of journals Simwatch
Measurement description
options Spectral type coding Release:
User annotations documentation SIMBAD4 1.7 - May-2018
Display all user annotations Acknowledgment Release history
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< C @ O #& simbadu-strasbe.fr/simbac/sim-fbasic 90% = e 7 | @ search Y INmO® =

@) Fotal Simbad VizieR Aladin  X-Match Other Heald
SIMBAD: basic query

ather query Identifier Coordinate Criteria Reference B:zcic Script TAP Output  Help
modes : query query query query cuery suomission options

basicquery : HD 91793
identificr, coordinates (radius=10 arcmin), or bibcode

SIMBAD search clear help

Install the Simbad basic search in your todl bar

LAdss As s sm i ma -~ . “we a - . -
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@5 Portai Simbad VizieR Alaedn X-Maich Cther Held

HD 91793

other query Identifier Cocrdinate Criteria Reference Basic Script TAP Output Help
modes : query query query query  query submission options

C.D.S. - SIMBAD4 el 1.7 - 2020.03.29CEST21:54:07

Available data : Basic data « Identifiers « Plot & images  Bibliography e Measurements e External archives e Notes e Annotations

Basic data :
* —_— - . -
V U Aﬂt Carbon Star SIMBAD query arourd with radius 2
Other object types: * (HC,CC,...), C* (Ref,C*,...), V* (AN,V*,...), IR (IRAS,2MASS), LP* (Ref), FIR (Ref|
=120 . 10 35 12.3508908507 -39 33 45.320533564 tical 0.1258 0.1517 90 | A 2018yCat.1345....0G . L
ICRS coord. (ep=J2000) : (Op ) | I yC Interactive AladinLit
FK4 coord. (ep=819503;7=1950) *10 32 59.3578867283 -39 18 12.592.53492 [ 0.1258 0.15.7 90 )
Gal coord. (ep=J2000) : 276.224113671229]1 +16.1418970559406 [ 0.1258 0.1517 90 )
Proper motions mas/yr . ~31.,372 2.371 [0.223 0.267 90) A 2018yCat.1245....0C
: : : ~ V(km/s) 41.00 [4.4) / =/~) 0.000117 0.0000°5] / c2 4700 [4.4D
Radial velocity / Redshift / cz C 2006AstL...32..759¢C
Parallaxes (mas): 3.5717 [0.2043] A 2018yCat . 1345....0¢
Spectral type: C-N3 D 2009ApJ...705.129@D
Fluxes (9) : U 15.32 [~) € 2002yCat.2237....0D
3 8.22 [~] € 2002yCat.2237....0D
V 5.38 [~] C 2002yCat.2237....0D
R 3.18 [~] € 2002yCat.2237....0D
G 4.1351 [0.0043] C 201Bycat.l345....0G
£ 1.86 [~] C 2002yCat.2237....0D
J 1.28 [~] C 2002yCat.2237....0D
X 0.08 [~] C 2002yCat.2237....0D
) X -0.51 [~] C 2002yCat.2237....0t’>)
Who said she was not a carbon star? :-) -~ VizieR photometry \

‘ ‘@ ! Search within racius
| would like you to focus on the right side

of the page. 68
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The photometry viewer allows us to plot
the SED of any object in Simbad!
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Exercise #2

e Can you make a colour-colour magnitude diagram of the
bright stars using AIIWISE magnitudes? For example a J-
H vs W1-W2 colour-colour diagram? And a B-V vs W1-
W2 colour-colour diagram?
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Exercise #3

e |nstead of using the bright stars catalogue, can you use

the “SDSS quasar catalog, fourteenth data release
(Paris+, 2018)”?

e Can you match it with SDSS and AIIWISE?

Do you find any magnitude or colour which correlates
with the redshift?
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For further reading

Tutorials are available here http://www.euro-vo.org/?qg=science/scientific-
tutorials

| suggest (in order):

http://www.euro-vo.org/sites/default/files/documents/tutorial-brown-
dwarfs 2019Apr.pdf

http://www.euro-vo.org/sites/default/files/documents/tutorial-topcat-
stilts 2018Nov.pdf

http://www.euro-vo.org/sites/default/files/documents/tutorial-
abell1656 2019Apr.pdf

http://www.euro-vo.org/sites/default/files/documents/tutorial-herbig-
stars 2017Nov.pdf
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http://www.euro-vo.org/?q=science/scientific-tutorials
http://www.euro-vo.org/?q=science/scientific-tutorials
http://www.euro-vo.org/sites/default/files/documents/tutorial-brown-dwarfs_2019Apr.pdf
http://www.euro-vo.org/sites/default/files/documents/tutorial-brown-dwarfs_2019Apr.pdf
http://www.euro-vo.org/sites/default/files/documents/tutorial-topcat-stilts_2018Nov.pdf
http://www.euro-vo.org/sites/default/files/documents/tutorial-topcat-stilts_2018Nov.pdf
http://www.euro-vo.org/sites/default/files/documents/tutorial-abell1656_2019Apr.pdf
http://www.euro-vo.org/sites/default/files/documents/tutorial-abell1656_2019Apr.pdf
http://www.euro-vo.org/sites/default/files/documents/tutorial-herbig-stars_2017Nov.pdf
http://www.euro-vo.org/sites/default/files/documents/tutorial-herbig-stars_2017Nov.pdf

VO Tools

List of VO Tools (you can also find many tutorials)

http://www.ivoa.net/astronomers/applications.html

VO - software for catalogues

http://www.star.bris.ac.uk/~mbt/topcat/

http://www.star.bris.ac.uk/%7Embt/stilts/ (in fact, stilts is the “engine” behind Topcat)

VO - software for images (and catalogues)

https://aladin.u-strasbg.fr/aladin.gml

VO - software for spectra

http://cassis.irap.omp.eu/

http://star-www.dur.ac.uk/%7Epdraper/splat/splat-vo/
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http://cassis.irap.omp.eu/
http://star-www.dur.ac.uk/~pdraper/splat/splat-vo/

Two extra tools

The Virtual Observatory SED Analyser (VOSA); allows to
analyse the SED of any stellar source

e http://svo2.cab.inta-csic.es/theory/vosa/

The Spanish Virtual Observatory Discovery Tool; allows to find
data about astrophysical sources

e http://sdc.cab.inta-csic.es/SVODiscoveryTool/jsp/
searchform.jsp

Both tools developed, hosted and maintained by the Spanish
Virtual Observatory https://svo.cab.inta-csic.es/main/index.php
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Summary

VO is a framework which allows you to distribute, access
and analyse data in a standardised way

VO data access is very (at times “to0”) easy
“With great power, comes great responsibility”

Understand what you are doing and know your tables

It’s not “do it or do it not”, in this case there is also try
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