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Data sharing

Astronomy has been a pioneer in scientific

data sharing:

— A common data format since the 70s (FITS).

— Open data (in general after a proprietary period).

— Services driven by community needs (on-line
archives).

NETWORKING

What really is VO? VO school. Nice. Sep 2017 3/33




Networking
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Networking Is not enough

INTEROPERABILITY
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Multi-A Astronomy

Infrared Visible Ultra-violet
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Multi-A Astronomy
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The Virtual Observatory

* Goal: Easy and efficient access and analysis of the
iInformation hosted in astronomical archives.

N S

Chivo

CHILEAN
Yy . VIRTUAL
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The VO roadmap

VO-science

Uptake of standards by data centres

Development of standards
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The VO roadmap

. ‘Group HTitIe Most |in ersion history
. stable|progress|
http .//|Voa - net/dOCU mentS/ lApp [SAMP - Simple Application Messaging ‘ E 1313 12[EE |
Protocol 1.00
OTable - VOTable Format Definition ‘Fﬂ FE 1.3 1.20 [NV
MOC - HEALPix Multi-Order Coverage ‘E E 1.01.0
Map
HiPS - Hierarchical Progressive Survey |@ 1.0
DAL DALI - Data Access Layer Interface ‘E E 11141
M 1.01.01.0
VO'SCle DataLink |1.08 1.0 1.01.01.01.0
[Simple Cone Search |1.03]
[SIA - Simple Image Access ‘F 2.0 2.0
1.01 1.00
[SLAP - Simple Line Access 1.0l |1.0] 1.0 |
[SSA - Simple Spectral Access [1.1] 1.04]1.03
1.01 1.00
ISTC-S: Space-Time Coordinate 1.0 1.0
Metadata Linear String Implementation
[TAP - Table Access Protocol 1.0l 111 1.00 |
TAPRegExt - A VOResource Schema ‘E 1.1 1Y 1.01.01.01.0
Extension for Describing TAP Services
[ADQL - Astronomical Data Query ‘Fim 21 2.1 A 2.00 1.01 1.00
Language
[SNI - IVOA SkyNode Interface .01 1.011.00
[SimDAL - Simulation Data Access Layer |[E 1.0 1.00 1.00
OEvent Transport Protocol |2.00[f2.00 1.00
ISODA - Server-side Operations for Data 1.00
Uptake of standards by data centre. k% e !
DaM [PHOTDM - Photometry Data Model 1.0l |1.0] 1.0 |
[SimDM - Simulation Data Model 1.0l |1.0] 1.0 |

Development of standards
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Support to data centres

VO-science

Development of standards
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Support to data centres / providers

The CAB Scientific Data Centre

GTC Archive

d
SVOCat Documentation

Version 0.5, June 2016, author: Carlos Radrigo

gl Docuentation [

e il — 1, Introduction
_— T Cot—— 2. Download (¥ou can see this documentation as a single web page if you wish)
i - 2.1, Extract
— =
E hr dels 2.2. Permissions Introduction
S L] - — .
i " 3. The files SVOCat is an application intended to make easier the publication of an astronomical catalogue, both as a web page and as a Virtuz
e — .
4, E |
xampie Our intention is not no make it "magical” so that it makes all the work for you. We have tried to make it so that it's easier for you
. ARCH ES 5. Configure to start the installation and configuration process at different steps if you wish, and to change the application if you need to do it fc
5.1, First .
5.3, Project Requirements:
* Calar Alto * COROT o
5.4 Web + A web server (Apache, for instance) and access to a web directory to install the files.

’ DUNES . DSS_63 5.5, VO Curation « PHP
* GASPS *« GAUDI ii g:::feamh - MySQL database.

5.8. Photometry (See some technical details below)

- GTC . I N ES 5.9. Search Opts.

5.10. File Paths We assume that:

* Stars with 5.11. Seripts _ _ _
_ + Your catalogue can be seen as a single table with several columns (one for each property provided by the catalogue) and se
* OMC Debris and 8. gii;‘:i‘i" entry, for instance, each observed object)

. Two of the columns give RA and DEC in decimal degrees.
Pla nets 6.2, Colors

6.3, header.php

- X-exoplanets . ALHAMBRA 6.4, footer.php

and that your have your data either:

7. Extra tips - as a csv file with different columns separated by commas. It can be a series of different csv files with the same structure if
® CMC_ 1 5 . Joan Oré 7.1. MOC files prefer to split it in different files.
7.2, VO registry . as a table in a mysql database.

* REECL- — -
SQM

* The SVO
. SVO Moving hot
Object Catalogue subdwarf
archive

Mark-I
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VO-tools

VO-science

Development of standards
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VO-tools

There is a new paradigm in astronomy, the Virtual Observatory (VO).
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VO-tools

“I have a list of objects, | want to get the (G-Ks)
colour.”

—

Gaia DR1
(1142679769 sources)
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VO-tools

TOPCAT

ile Views Graphics Joins Windows VO |Interop Help Window Search Help
-] A
a@) EnBe: Wledo tmX d~ 06 [+ o x
Table List——— ;| Current Table Properties Remote Table
37: 11_246_out : b
| | 246 out I1| | vizier Table D/alias: [GAIA DRI [~|e
: Location: 1l_246_out
Name: I1/246/out Name: |/337/gaia L]
Rows: 5,173 Alias: GAla DR1

Columns: Description: GaiaSource data ({\bf Download } Gaia Sources as vo table, fits or csv \W {xpl

18
Sort order: 43 l:E Row Count: 1,142,679,769

Row Subset: |All Coverage: °

Activation Action: | (no action) []Broadcast Row Local Table

RA column; | |deegrees |v|(|2000)

Dec column: | |V‘ |degrees |V| {J2000)

Match Parameters
Find mode: st 7]

Rename columns: ‘Duplicates ‘v| Suffix: Lx

L

; FAMP

Messages: O Clients: |@ f%ﬁl [ Gavo | § ‘

Ii 159/ 3641 M

CDS X-Match Service Tables management Documentation

Choose tables to cross-match

VizieR | | SIMBAD | | My store VizieR | | SIMBAD | | My store

Show ophions
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VO-tools

International
Virtual
Observatory ) ] ) —
File Edit Image Catalog Overlay Coverage Tool View Interop Help 3 (=
Alliance = Location x Frame | ICRS '

DSS *SDSS *“2MASS “WISE “GALEX “PLANCK *AKAR| *XMM *Fermi *Gaia *Simbad “NED +

Lelact Mouse controls:

T@ oleft: source
selection.

oMiddle: quick

dist | panning.

oRight: constrast
adjustement.

aWheel: guick zoam
on the reticle.

dram o Simple-clic: move the

HiPS - Hierarchical Progressive Survey

Version 1.0

IVOA Recommendation
19" May 2017

+ reticle.
tag mDouble-clic:
re-center.

Let you mouse
pointer an an ohject
for dizcovering
associsted Simbad
data.

Properties of the plane "Int SDSS-DR9 MOCgtcMOC(1)"

PlanelD: [-DSS-DRQ MOCthMOCfl)H

Origin: Computed by Aladin

o NN
|y ) ) |

Format: Multi-Order Coverage map (MOC)

Coverage: 1.765% of sky == 7282

Best MOC anq.res: 6.871' (max order=9)

Size: 14240 cells - about 59 .1KB

Drawing method. */ borders '*/ fillin | diagonals

Adaptative resolution: ¥ on off

HEALPix Coordsvs: ICRS

100
Overlay opacitv/transparency 0 ] ] . . ,‘
0O 20 40 &0 80 100

rrftiview

Apply Close

o) 2004 UDSCMRS - by CDS - Distributed under GHU GFL w3
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VO-tools

“I want to estimate the effective temperatures
of thousands of objects from SED fitting.”

2500 4000 6500 10000 16000 25000

A (A)
= iy ﬂ ]
®) | (
— ‘I." «., ! J/F \‘I ”IM} || N
= I.‘I l‘ll‘-,l‘ .,-‘ /\.‘ |‘ ‘f | || |J
< 8 | | | g
o Iﬂ |
’ | ) |
x> 1B | . | .
c NUV| LT | H
Q \
N 4 | | -
& [
5 o |
= | \ | ]
o [ |
L
0 - n
3.4 £ 3.8 4.0 4.2 4.4
log A (A)
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VO-tools

VO SED Analyzer
.

I I e T I S R NN
Stars and brown dwarfs (Change) File: LOril-10av.txt (info) (Change)
modeire B
.
= 9 Model fit+ .
fit results

Build SEDs

Test: Stars and brown dwarfs (Change)

File: case_planetas (info) (Change)

o see the best fits for that object.

pelete this fit || Refine excess

HR Diagram

Delste thiz HR Diagram St Al G Aetd x o S BRI
. Sand razults tabls to SAMP Hub) 6.694e-1 13832 15606 0. 2375 00865 0
Objects 24Te.2
' Obiect Model Logl Age Mass 0.62 1.108e+0 2.823e-2
TYC_§273 161 BHACIS 5700 (5650,5750) -0.0391 (0.1321,00375) 25262 .(—5.0411) 1.0004  (—1.1448) [ 060 Ba48%e-1 126562 115608
TYC_9023-8151 BHACI5 5400 (5850,5060) D0.0023 (0.0671,0.1250) 18747 (47689 1.0080  (—1.1067) =
TYC_8083-198-1  BHAGI5 4800 (4850,4950) -0.4660 (0.4941-0.4396) 0.0418 (0.0384,0.0517) 05141 (08004 0.8687) [1]
TYC_8241-248-1  BHAC15 5500 (5450,5560) -0.1766 (-0.2053-01487) 18878 (—56801) 09639 _ (-10155) 4] 08 Shew
TYC_9437-1921-1 BHAC15 = 5100 (5050,5150) -02911 (-0.3162-0.2674)  0.0342 (0.0300,0.0399) 09566 (09183,0.0853) [1] T.062e-1  1.415e-2 220883
[1] The distance to one of the closer curves has been estimated as the one to the closest point in the curve
519861 9.244e-3
bhac15
b0
< Lorigo2
BT-3ett1-CIFIST, Teff:3900, logg:2.5. Meta.:0, Avi0.935
0.20 7 Thiseec.
fe-i ,...ﬁth“———n__.\ Observed
* ral ., 3 sigm
oo T, —a—Madel
te-15 o ® Fitted
E o Ha #it
¥ te-16 S
-tese] te-17
B
-0.61 te-18 \.‘
T T T TT] LA L I
. 104 15
-0.80 : T T T T T Y 2
wh [ BN N stho h 4sho WA
Teer k)
Loriees Lorieeq
BT-Setti-CIFIST, TefF:4300, logg:5.5. Meta.:0, Av:0 955 ET-Settl-CIFIST, Teff:3700. logg:S.5, Meta.:0, fw:0.64
' E 2 Th.feec. ThSeec.
'p.."""' iy T Osermed f-14 P Obzanvad
. TR 3 signa L
. Sl . o
1a=1% = \\ * Fitled te-15 -
E \ e 418 = E ’\\
=
it Yo B oten e
E 5 .
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The data avalanche

.
Lt

*  Pointed
observations

s B
* All-sky surveys * All-sky surveys
(plates) (CCDs)
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The data avalanche

v

LSST: By the numbers

8 meter
wide-field survey
telescope

billion pixel
digital camera
(largest in the world)
mirror construction 30

terabytes

fl of data per night

SKA1 LOW - the SKAs low-frequency instrument

Total raw data output:

157 Fsrahvt:es

per ic

4.9 zettabytes

per

NSF's Large Synoptic Survey Telescope will image the entire visible sky a few
times each week for 10 years and is expected to see first light in 2019

35,000 DVDs

and

T t in th d &

5% Bx 135x

Credits: P. Skoda 17ZB=10"3 EB =10"6 PB =10"9 TB =102 GB
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The data avalanche
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The data avalanche

Data Science

Stabictice Knowledge

Machine Learning

Data Mining

Patter Recognition

y-Uderzo

Signal Processing

Predictive Modeling
Data Analytics

ele:

Cupy’riém {c) 2002 Editions Albert René f Goscinne

What really is VO?
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The data avalanche

Time Serie
ENZ_STAR_MON_OID2776605_20070203T130553_20070401T235518.fits

23218 009241

Cir 4 Al W
Te

|

2593,52 2603,43 2607,35
2605,33

V‘m | Wﬁmm (

——

2619,09

2609,31 2617,13

Found 255 records, displaying page 1 of 6

SIMPLE = T/ Written by IDL: Tue Mar 31 20:12:22 2009 -
: . (G . BITRIX = 16 / Number of bits per data pixel
Retrieval Format: | zip = Mark Fits: NAXIS = 0 / Number of data axes |= e culourzﬁ
EXTEND = T/ FITS data may contain extensions T 1
TELESCOP='COROT | Telescope name Dot colour [ —
Retrieve Marked Data ORIGIN ='CDC °* f Processing site - v o ;
CREA_DAT= '2009-03-31T20:12:22" / File creation date Dot Format

=XOPLANET

PIPE_VER="'0.8 '
N2 VER ='2.1

COMMENT FITS (Flexible Imaga Transport System) format is defined in ®
COMMENT and Astroohvsics'. volume 376. paae 359: bibcode EUOIA&A

FILENAME= 'EN2_STAR_MON_0102776605_20070203T130553_2007040
/ Name and version of the process that gene|
/ Reference version of the N2 data specmcatlﬁ

Dot Union

® Yes

%)

No

| Zoom ‘

Cancel Zoom

o lconor ol _tee  Teszmloecmml_swtonte _1_ewsonte_lesmpelio] ol o Janowselrrcanaen] i raoe | e proe

IRa0l| 102776605 | monochromatic | 101.34364 2007-02-03 13:05:53.0 2007-04-01 23:55:18.0 FITS FITS IJ 999967 MISC 3.3E-5
IRa01| 102897917 | monochromatic | 102.12041 | -0.72015 2007-02-03 13:05:53.0 2007-04-01 23:55:18.0 | K3 \' 16.126 | 0.914 FITS FITS ECL | 0.999967| ELL | 2.5E-5
IRa0l| 102897917 | monochromatic | 102.12041 | -0.72015 2007-02-03 13:05:53.0 2007-04-01 23:55:18.0 | K3 v 16.126| 0.914 FITS FITS ECL | 0.999967| ELL | 2.5E-5
IRa01| 102897917 | monochromatic | 102.12041 | -0.72015 2007-02-03 13:05:53.0 2007-04-01 23:55:18.0 | K3 V' 16.126 | 0.914 FITS FITS ECL | 0.999967| ELL | 2.5E-5
IRa01| 102776605 | monochromatic | 101.34364 | -0.65412 2007-02-03 13:05:53.0 2007-04-01 23:55:18.0 | K3 v 16.226 | 0.839 FITS FITS ECL | 0.999967 | MISC| 3.3E-5
IRa0l| 102776605 | monochromatic | 101.34364 | -0.65412 2007-02-03 13:05:53.0 2007-04-01 23:55:18.0 | K3 v 16.226( 0.839 FITS EITS ECL | 0.999967 | MISC | 3.3E-5
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VO-science

VO-science

Development of standards
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VO-schools

® Goal:

. Teach participants on how to efficiently use the VO tools for
their own research.

* Methodology:
: Tutorials based on real science cases.
* Ample experience.

Madrid. Dec'15 Not restricted to project's
Strasbourg. Nov'16 partners.
Madrid. Nov'17 Open to all European

Strasbourg. 2018 institutes.
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VO-projects

201 7MNRAS 466.2983G 2017/04 = L
. . ’ . . . = Years  Citations Reads
Discovery of wide low and very low-mass binary systems using Virtual Observatory tools
Galvez-Ortiz, M. C.; Solano, E.; Lodieu, N. and 1 more
W refereed non refereed

Discovery of wide low and very low-mass binary systems using Virfual Observatory fools

theoretical models. Taking advantage of the virtual cbservalory capabilities, we looked for comoving low 5
2017A&A. . .59BA..921 2017/02 @ = %
MNew ultracool subdwarfs identified in large-scale surveys using Virtual Observatory tools
Lodieu, N.; Espinoza Contreras, M., Zapatero Osorio, M. R, and 4 more 4

New ulfracool subdwarfs idenfified in large-scale surveys using Virfual Observatory fools

as part of the Virtual Observatory fools. We considered different phofometric and proper motion criteria 2
2017A&A...597C...3L 2017/01 @
New ultracool subdwarfs identified in large-scale surveys using Virtual Observatory tools
(Corrigendum). |. UKIDSS LAS DR5 vs. SDSS DR7 -\ R S S P R S A
' ! [ P L L L L iy
Lodieu, N.; Espinoza Contreras, M.; Zapatero Osorio, M. R. and 3 more q? N o o o A q? o

New ultracool subdwarfs identified in large-scale surveys using Virtual Observatory tools
2016MNRAS.457.3396P 2016/04 A = S - -
A search for new hot subdwarf stars by means of virtual cbservatory tools |l Limit results to papers from
Pérez-Fernandez, E.; Ulla, A.; Sclano, E. and 2 mare 2007 to| 2017
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VO-science

e Rt T

A \ QO Ll A It

b’ w2 W0 R

7 <L g
7 e ; P 2

. 3 L Salat
| - g N 4
¥
4 <

* Teff > 19000 K < R: 0.3-0.5 Rsun
ABOUT mls‘JOURNAL CONTACT THIS JOURNlAI._ SUBSCRIPTIONS L] Iog g > 5 d ex . [ ] M: 0. 5 MS u n
.
Oxford Journals > Science & Mathematics > MNRAS > Volume 457, Issue 3 = Pp. 3396-3408. Menv ‘: 0 " 05 Msu n
A search for new hot subdwarf stars by means = Sun’s Post-Main Sequence Evolutionary Track
. Effective Ternperature, K
of virtual observatory tools II i &
E. Pérez-Femandez'/%* , A. Ulla?, E. Solano’", R. Oreiro® and C. Rodrigo’* -1 B Fioretary Nebul >, W

stage
SUPERGIANTS (1)

bl O‘séd core remnant
ools rapidly and
cdﬁﬁg.!:ls to white dwarf

T GLANTS {ILII)

Increase the number of hot | -
subdwarfs %

White Dwarf
stage

More robust statistical
confrontation with
theoretical evolutionary s
scenarios.
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VO-science: Methodology

Described in Oreiro et al. (2011) | | - | - ]
Photometric, astrometric and phys. param criteria. 151 i ]
GALEX (GR6/GR7), 2MASS (PSC), SDSS (DR7), I : -+ sds ]
Supercosmos — 20 e
High rate of success: > 80% > o

= _
- ‘51_\_ 1 1 1 il P al P __
1 ~g =1 0 1 2 3 4 5
T | // 50 . FUV,—NUV,
N ' 43;— + sds
L + WDs
: L 0Bs
.l e 30F i
1or < h E‘j
2 -1 0 1 2 3 4 5| [22f

FUV,—NUV,

This work: .
- Wide sky region>11600 deg?

L
o
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VO-science: Results

437 new subdwarf candidates (>20%). § e il -
189 are binary systemes. L

c TLUSTY, Teft:55000, logg:4, Av:0.49
Stable RLOF + CE channel CE-only channel Stable RLOF channel 0,001 = T T TTTTT T T TTTTH
(mass ratio < 1.2 - 1.5) (massratio> 1.2 - 1.5) (massratio< 1.2 -1.5) C ]
w - e © . ™ 7
Stable RLOF o - L -
£ i _ S
o= g
Se=h P_D
wo s 5 00001 | -
L o = =
Wide binary < k= ]
o — —
< [ o
Unstable RLOF Unstable RLOF Stable RLOF near tip of RGB MLL | SDSS 1012458 .96+475640.9 _
ad | (fitd00) ]
P @,
‘\_“ &‘__,' le-0 I 111l 1 L1111l
q_ T T T T TTTIT] ‘I.__I.l.lllll_
Common envelope Common envelope 5 078 — .,. —
= 06 b4 ]
= 0:4 B [ ] I. ]
< . RN 7 -
0.2 \ » -
0 [ 1 |\.|‘.|‘q'.’|||| 1 IR
Short-period sdB binary Short-period sdB binary sdB with MS/SG companion 1000 10000 1e+05
WD MS A
pe e @ ®  Wide binary . ;\‘( )
P . =0.1-10days P . =0.1-10days P . =10- 500 days - ’
orb orb orb r ] } .
M= 040049 M, Moy =040-0.49M, Moy =0.30- 045 M, Excess from B.J or g band: type F (17 objects)

]
e Excess from r band: types F, G (6 objects)

Binary fraction (literature): e Excess from i band: types F, G, K (86 objects)
sdBs ~ 40%. (Heber 2009) e Excess from z or J band: types G, K (69 objects)
_SdOS - 29%'40_% e Excess from H, Ksor W1 band: type K (11 objects)

Binary fraction (this work): 45%.
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VO-science: Spectral classification

Only 67 stars (16%) of our list of sds candidates have SDSS spectrum.
1 white dwarf .

| " ‘memsn
1 CV 8k I I I I I } J060715.69+643007.9 -

65 subdwarfs s ARt SdO9 He3

J172221.05+292431.4

5 sdOs 7 W"W SdBO He9

25 sdOBs o J082902.62+224636.7 |

35 <dB &l Y‘“’“W‘”W SdB0.2 He9
Sabs

J165809.14+214046.4
Success rate: 95.6% !!

W"W SdB0.5 He9 |

5L _
J173710.22+432920.0

VYT T YT sdBlsHes |

. . 4 -
Teffs derived using spectral J083435.40+134336.8

types in agreement from 3W T e |

J233331.06+462206.6

SED-ﬁtting Teffs (VOSA). ' W SdB3He? |
. |

Normalized Flux+ const

| — | Hel

1 I 1 I 1 I 1 I 1 | 1 I 1
4000 4200 4400 4600 4800 5000 5200 5400
Wavelenght (A)
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Summary

Discovery of wide low and very low-mass binary

systems using Virtual Observatory tools
> M. C. Galvez-Ortiz ™, E. Solano &, N. Lodieu, M. Aberasturi

Sta N d a rd S Mon Not R Astron Soc (2017) 466 (3): 2983-3006.

DOI: https://doi.org/10.1093/mnras/stw3097

N eW d ata Published: 01 December 2016  Article history v

Archive data




To know more

Astronomy and Computing 11 (2015) 181-189

Contents lists available at ScienceDirect A o
stronomy and

Computing

Astronomy and Computing

journal homepage: www.elsevier.com/locate/ascom

Full length article
Euro-VO—Coordination of virtual observatory activities in Europe @CMk

Francoise Genova®*, Mark G. Allen?, Christophe Arviset”, Andy Lawrence ¢,
Fabio Pasian®, Enrique Solano !, Joachim Wambsganss #
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