The Virtual Observatory.
A new framework for new science

Enriqgue Solano

Centro de Astrobiologia (INTA-CSIC), Madrid, Spain
Spanish Virtual Observatory

HH“ HHHh CENTRO DE ASTROBIOLOGIA

Astronomy ESFRI & Research Infrastructure Cluster
ASTERICS - 653477

VO. A new framework for new science EWASS. Prague Jun 2017 1/20



Workflow |
Education o
_ Ouf | cience

?

New data

Tools
Advances in Data

Astronomy Avalanche

Standards

Archive data

a0 e ot C'ﬁ%
cvo = :
T WO
LaCk Of !f,;; “'Tj,i.;”:\ N @
interoperablity

[o\A®) e : =
- ®) =
wo iP5 @




Advances in Astrophysics

New data

Advances in
Astronomy

Archive data

Hanford, Washington (H1) Livingston, Louisiana (L1)

1 I I | 1 | I 1

1.0
0.5
0.0
-0.5
*-1.0 + - H— L1 observed +

| — H1 observed| H1 observed (shifted, inverted)
T 1 1 1 I 1 | |

1

VO. A new framework for new science EWASS. Prague Jun 2017



Not only new instrumentation
Big universe, big data, astronomical

Thursday 25 June 2015 12.09 BST Opportunlty

The future of astronomy is not in acquiring new data, but in mining the old

3 Star cluster Messier 39 in the constellation Cygnus. New breakthroughs in astronomy may come about by
looking at old data. Photograph: Alan Dyer/Alan Dyer/Stocktrek Images/Corbis
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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
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Networking is not enough

INTEROPERABILITY
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The VO roadmap

VO-science

Uptake of standards by data centres

Development of standards
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VO-tools

VO-science

Development of standards
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VO-tools ()

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

—

Gaia DR1
(1142679769 sources)
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VO-tools (|
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VO-tools (Il)
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VO-tools (lll)

* “| want to estimate the effective temperatures
of thousands of objects from SED fitting.”
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VO-tools (lll)

* Discovery of information: Observational photometry
and theoretical models.

Infrared

¥ 2MASS All-Sky Point Source Catalog
2MASS has uniformly scanned the entire sky In three near-infrared
bands to detect and characterize point sources brighter than about 1
mly in each band, with signal-to-noise ratio (SWR) greater than 1
Mare Info.
Filters: ¥IoMASS/2MASS] ¥ 2MASS/2MASS.H
#I2MASS/2MASS Ks
Search radius:s arcsec
Show madgnitude limits

“/  IRAS Catalog of Point Sources, Version 2.0
This is a catalog of some 250,000 well-confirmed infrared point
sources observed by the Infrared Astronomical Satellite, i.e., sources
with angular extents less than approximately 0.5, 0.5, 1.0, and 2.0
arcmin in the in-scan direction at 12, 25, 60, and 1
Mare Info.
Filters: #/RAS/IRAS.12mu #IRAS/IRAS 25mu

“IIRAS/IRAS.60mu  ¥IRAS/IRAS, 100mu

Search radius:zo | arcsec
Show flux limits

¢  MSX6C Infrared Point Source Catalog

Version 2.3 of the Midcourse Space Experiment {MSX) Point Source
Catalog (PSC), which supersedes the version (1.2) that was released
in 1999 (Cat. 1/107), contains over 100,000 more sources than the
previous version
More Info.
Filters: #IMsx/Msx.a #mMsx/msx.C

“IMSX/MSX.D #IMSX/MSX E

Search radius:5 | arcsec
Show flux limits

AKARI/FIS All-Sky Survey Point Source Catalogues
(ISAS/JAXA, 2010)

The AKARI/FIS Ali-Sky Survey Bright Source Catalog Version 1.0
provides pasitions and fluxes for 427071 peint sources in the 4 far-
Jnfraredfwaveﬂengths centered at 65, 90, 140 and 160um

More Info.

Filters: ¥ AKARI/FIS.NEO “ AKARL/FIS WIDE-S
#IAKARI/FIS WIDE-L ¥ AKARI/FIS N160

Search radius:s arcsec
Show flux limits

¢/ GLIMPSE Source Catalog (I + II + 3D)

DENIS Catalogue
This catalogue is the latest incremental release of the DENIS project. It
consists of a set of 355,220,325 point sources detected by the DENIS
survey in 3662 strips (covering each 30 degrees in declination and 12
arcmin in right ascension)
More Info.
Filters: #IDENIS/DENIS] [ #DENIS/DENIS.

“ DENIS/DENIS.Ks
Search radius:5__ | arcsec
Show magnitude limits

IRAS Faint Source Catalog

The Faint Source Survey (FSS) is the definitive Infrared Astronomical
Satellite data set for faint point sources.

More Info.

Filters: ¥/ IRAS/IRAS.12mu ¥ IRAS/IRAS.25mu
#IIRAS/IRAS . 60mu Y IRAS/IRAS.100mu

Search radius:20 | arcsec
Show flux limits

AKARI/IRC mid-IR all-sky Survey (ISAS/JAXA, 2010)

The AKARI/IRC Point Source Catalogue Version 1.0 provides positions

and fluxes for 870,973 sources observed with the InfraRed Camera
C,

More Info.

Filters: #AKARI/IRC.59W ' AKARI/IRC.L1BW

Search radius:s arcsec
Show flux limits

C2D Spitzer and Ancillary Data

C20 Fall ‘07 Full CLOUDS Catalog (CHA_IL, LUP, OPH, PER, SER)

Filters: #ISpitzer/IRAC.I1 #Ispitzer/IRAC.12
#Ispitzer/IRAC.I3 #Ispitzer/IRAC.I4
#Ispitzer/MIPS 24mu ¥ Spitzer/MIPS.70mu

Search radius:s arcsec
Show flux limits

Taurus Catalog
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AMES-Dusty 2000

The AMES-Dusty Model grid of theoretical spectra. Brown
far planets atmosphere models without irradiation but

including dust opacity (fully efficient dust settliing). Wavelengths have

been converted to air wavelengths.

Kurucz ODFNEW /NOVER models
ATLASS Kurucz ODFNEW /NOVER models. Wewly computed ODFs with
better opacities and better abundances have been used.

BT-Settl-CIFIST

The BT-Setif Model grid of theoretical specira. With a cloud model, valid
across the entire parameter range and using the Caffau et al. (2011)
solar abundances. Wavelengths have been converted to air
wavelengifs.

BT-COND

The BT-COND Model grid of theoretical spectra. Brown
dwarfs/extrasolar planets atmosphere models without irradiation and
no dust opacity (no dust settling) but updated abundances.
Wavelengths have been converted to air wavelengths.

BT-NextGen (AGS52009)
The NextGen Model grid of theoretical spectra; Gas phase only, valid
for Teff > 2700 K. Updated opacities. Wavelengths have been
converted to air wavelengths.

Black Body
Black Body flux. Teff from 10 to 200000 K

NextGen
The HextGen Model grid of theoretical spectra.

Morley 2012
Morley et al. 2012 T/¥ dwarf models

Saumon 2012
Saumnon et al. 2012 T dwarf models

TMAP
TMAP. Hydrogen-+Helium NLTE Models

GRAMS. G-rich arid

AMES-Cond 2000

The AMES-Cond Model grid of theoretical spectra. Brown
dwarfs/extrasolar planets atmosphere models without irradiation and
no dust opacity (no dust settling). Wavelengths have been converted
to air wavelengths.

Husfeld et al models for non-LTE Helium-rich stars
Husfeld et al models for non-LTE Helium-rich stars

BT-Settl

The BT-Settl Mode! grid of theoretical spectra; With a cloud model, valid
across the entire parameter range. Wavelengths have been converte:
to air wavelengths.

BT-DUSTY

The BT-DUSTY Medel grid of theoretical spectra. Brown
dwarfs/extrasolar planets atmosphere models without irradiation but
including dust opacity (fully efficient dust settling) and updated
abundances. Wavelengths have been converted to air wavelengths.

BT-NextGen (GNS93)

The NextGen Model grid of theoretical spectra; Gas phase only, valid for
Teff > 2700 K. Updated opacities. Wavelengths have been converted to
air wavelengths.

Koester

The NNextGen Model grid of theoretical spectra. Only for solar
metallicity.

DRIFT-PHOENIX

Drift-Phoenix is a computer cade that simulates the structure of an
atmosphere including the formation of clouds. The code is part of the
Phoenix-code family. Drift describes the formation ef mineral clouds
and allows to predict cloud details, like the size of the cloud particles
and their composition

Morley 2014
Morley et al. 2014 ¥ dwarf and exeplanet models

TMAP (Grid 1)
TMAP. Hydrogen+Helium HLTE Models

TMAP - Tubingen
Tubingen NLTE Model Atmosphere Package

GRAMS. O-rich original arid
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VO-tools (lll)

* Data Manipulation: From magnitudes to fluxes

10 1071 T T T T LI 1/337/gaia Gaia DR1 (Gaia Collaboration. 2016
] Lost annotation  GaiaSource data (Download Gaia Sc
1.0 1012 3 Jre——" E
C / g \\\ ] (&7 start AladinLite
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10000 1.0 10%
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[] Gaia Data Release 1 F
Documentation release D.0 = : _ €
elbadiatiar i b it 5.3 Calibration models m,; = —2.5logy, ( T )
F1Il Raia Mala Dracraas i :ﬂ,
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Data Manipulation: From theoretical spectra to

synthetic photometry

Kurucz ODFMEW ANOYER models, Teff:6250, logg:3.90, Meta.:0.00, Aw:0.15
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VO-tools (lll)

T I i I

File: LOril-10av.txt (info) (Change)

DL Template fit

Model fit+

Stars and brown dwarfs (Change)

Filter Profile Service

dardiz:

ion in th

experiment about filt

AT,y Alogg AMeta. AA, NNy,  Data VOtables

2. o100 B ST DS e e Ewieeen:
AuthId:esm@lzefl.inta Passws- Login Register |12 1205040 2471e.2 115608 0955 3571 0 0 0.0547 17118 Syn Spec i
21108640 28232 0.0565 1718 ___ Syn.Spec.

126562 0.0518

VO Service Browse Search

TR B4age.1 17/18
GAIA/GAIA0.G 3.221e-12 0.58 8.646e-1  1.606e-2 0.0566
10 2.838e-12 0.63 T.062e-1 1415e-2 0.0545
Filter Description Mathematical properties = H
Filter ID (7) : GAIA/GAIAD.G Property  Calculated Specified Unit
Description (?) :  GAIA G filter pre release Mnean (7)1 673542 -eeeev (Angstram) 5.198e-1 924463
Phot.System (1) i GAIA heen () 663179 e {Angstrom)
Detector Type (7) : Energy counter N (7)1 5756 (Angstrom)
Band Name (?) 1 -
obs. Facilit ((,)) cam Apeak (7) i 7010.00 (Angstrom) Lorigaz
s, Faility (?) :
© 657325 eeeeee r BT-Settl-CIFIST, TeFf:3900, logg:2.3, feta.:0, Avi0.935
Instrument (7) GAIA Haivot () 6573.25 (Angstram) "
Comments (?) 1 ------ Mphor (2) 6153 .86 (Angstrom) TheSpecs
hin (7)1 332138 (Angstrom) — ffuu'\lh\ tbserved
3
Amax (?) 1 10514.70 (Angstrom) e, i
I —o— Model
) 420360 eeeen .
Werr (7) 4203 .60 (Angstrom) . i
FWHM (7)1 439669 (Angstrom) B,
AfAy (7)) 0 094 4]
T ission curve Calibration properties
GAIA/GAIAO.G vega System
Property Specified Calculated Unit -
14 Zero Point (7) : 2.500e-3  (erg/em2/s/A) b
286130 (1y) T
o ZP Type () Pogson
PhotCal ID (7) : GAIA/GAIAD.G/Vega
0.6 L O O | Tk T
et 15
et AB System AlA)
Property Specified Calculated Unit
0z Zero Paint (7) : 3.173-8  (erg/em2/s/A)
363100  (Iy)
T T ; o r : y . ZP Type (?):  Pogson .
4000 5000 G000 7000 B000  B000 L0060 11080 PhotCal ID (?) : GAIA/GAIAQ.G/AB LOrigeq
Vavelength (A) BT-Sett]-CIFIST, Te#f:3700, logg:5.5,. Meta.:0, Av:0.6d
Data file: ascii, VOTable ST System ThoSrec.
Property spedified Calculated unit fe-td bzarwad
Zero Paint (7) : 3.631e-3  (erg/em2/s/A) 3 siga
4155.64  (Jy) —— Madel
ZP Type (?):  Pogson * Fitded
FhotCal ID (7) : GAIA/GAIAQ.G/ST Ho fit
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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
e 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 @ . I
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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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
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